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Ichtliyol. 

Idaho  Hot  Springs. 


ICHTHYOL.  This  substance,  recently  introduced  into 
medicine,  is  said  to  possess  very  marked  antiphlogistic 
powers.  It  is  a  bituminous  product,  found  in  the  Tyrol, 
and  formed  of  the  remains  of  fishes  left  there  in  former 
ages  by  the  upheaval  of  this  portion  of  the  earth's  crust. 
Ichthyol  is  of  the  consistence  of  vaseline,  looks  some- 
What  like  tar,  is  slightly  soluble  in  water,  alcohol,  and 
ether,  and  mixes  readily  in  all  proportions  in  oil  and 
fatty  substances.  Its  chemical  constituents  are  carbon, 
hydrogen,  oxygen,  phosphorus,  and  sulphur.  Unna,  in 
1883,  recommended  it  in  the  treatmeut  of  rheumatism 
and  various  cutaneous  affections,  and  since  that  time  it 
has  been  used  to  a  considerable  extent,  externally  and  in- 
ternally, in  many  different  inflammatory  troubles,  such  as 
gastritis,  frost-bite,  acne,  dental  caries,  etc.  Externally 
it  is  applied  in  an  ointment  varying  in  strength  from 
thirty  to  fifty  percent.,  and  internally  in  solution  in  doses 
of  two  or  three  grains-  twice  a  day.  As  ichthyol  is  a 
remedy  of  so  recent  introduction,  and  is  still  on  trial,  it 
is  not  possible  to  indicate  with  any  greater  precision  the 
affections  in  which  it  really  may  be  useful. 

7.  L.  S. 

ICHTHYOSIS,  commonly  known  as  fish-skin  disease, 
is  a  chronic,  hypertrophic  disease,  characterized  by  dry- 
ness or  scaliness  of  the  skin,  with  a  variable  amount  of 
papillary  growth. 

It  usually  occupies  the  whole  surface,  but  is  most 
marked  upon  the  extensor  surfaces  of  the  arms  and  legs, 
especially  at  the  elbows  and  knees.  The  face  and  scalp 
often  remain  free.  It  is  usually  first  noticed  in  earl}' 
childhood,  and  becomes  progressively  worse  until  adult 
age,  after  which  time  it  is  not  uncommon  for  it  to  remain 
stationary,  changing  only  with  the  season.  It  is  seen  in 
both  sexes.  Two  varieties  are  usually  described — ich- 
thyosis simplex  and  ichthyosis  hystrix,  terms  employed 
to  designate  the  mild  and  severe  forms  respectively. 

The  milder  form  of  the  disease  may  be  so  slight  as  to 
give  rise  to  simple  dryness  or  harshness  of  the  skin  ;  but 
it  may  be,  and  commonly  is,  more  developed,  marked 
scaliness,  in  the  form  of  thin  epidermal  plates,  being  ob- 
served. In  slight  cases  the  color  of  the  scales  is  \isually 
light  and  pearly  ;  in  the  more  marked  examples  it  may 
be  dark,  olive-green,  or  black.  The  amount  of  scaling 
depends  upon  three  factors — the  severity  of  the  disease, 
the  age  of  the  patient,  and  the  frequency  of  ablutions. 
In  the  severe  variety— ichthyosis  hystrix — in  addition  to 
scaliness  there  is  marked  papillary  hypertrophy,  forming 
warty  or  spinous  patches. 

The  general  health  of  ichthyotic  patients  is  usually 
noted  to  be  good.  Beyond  the  disfigurement  the  disease 
causes  no  inconvenience,  except  in  those  well-marked 
cases  in  which  the  scales  become  thick  and  more  or  less 
immovable  ;  in  these  instances  the  natural  mobility  of 
the  parts  is  compromised,  and  fissures  may  occur. 

In  all  cases  the  disease  is  better  in  the  warm  months, 
and  in  the  mild  form  may  entirely  disappear.  This  fa- 
vorable change,  as  may  be  readily  conjectured,  is  me- 
chanical— due  to  the  maceration  which  the  increased 
Vol.  IV.— 1 


activity  of  the  glands  gives  rise  to.  The  causes  of  the 
disease  are  not  known.  An  hereditary  influence  is  a 
positive  factor.  Although  the  affection  is  rarely  notieeil 
before  the  end  of  the  first  or  second  year,  it  is  probable 
that  it  is  born  with  the  individual,  bul  that  during  the 
first  mouths  it  is  so  slight,  and  the  skin  is  so  frequently 
washed,  that  it  readily  escapes  observation.  In  our  own 
country  the  severe  type  of  the  disease  is  uncommon. 
Anatomically,  the  essential  feature  is  epidermic  hyper- 
trophy, with  usually  varying  degrees  of  papillary  hyper- 
trophy also.  The  diagnostic  points  are  the  harsh,  dry 
skin,  epidermic  and  papillary  hypertrophy,  scaliness, 
furfuraceous  or  plate-like  ;  the  greater  development  of 
the  disease  upon  the  extensor  surfaces;  and  a  history  of 
the  existence  of  the  affection  dating  almost  from  birth. 
It  is  not  an  inflammatory  disorder,  and  the  absence  of 
this  character  will  serve  to  distinguish  it  from  eczema, 
psoriasis,  and  the  other  inflammatory  diseases  in  which 
scaliness  is  present. 

The  prognosis  is  unfavorable  as  regards  the  cure,  but 
the  process  maybe  kept  in  abeyance  by  proper  measures. 
Indeed,  the  good  effects  of  persevering  treatment  over 
an  extended  period  may  persist  for  several  weeks  or 
months  after  the  applications  are  discontinued.  Consti- 
tutional remedies  are  practically  powerless  ;  occasionally 
some  good  is  accomplished  by  the  internal  administra- 
tion of  linseed-oil  and  preparations  of  jaborandi.  Ex- 
ternal applications  constitute  the  most  reliable  measures 
of  treatment.  In  mild  cases  frequent  warm-water  baths, 
simple  or  alkaline,  will  suffice.  In  others  an  applica- 
tion of  an  oil  or  fatty  substance,  such  as  the  ordinary 
oils  or  ointments,  made  several  hours  or  immediately 
before  the  bath,  will  be  found  necessary.  In  moderately 
developed  cases  the  skin  may  be  rubbed  with  sapo  viridis 
and  hot  water,  followed  by  a  bath,  and  then  may  be  made 
an  oily  application.  In  some  of  the  more  severe  cases 
the  following  plan  is  often  useful :  The  parts  are  first 
rubbed  with  an  ointment  consisting  of  precipitated  sul- 
phur one  part,  and  sapo  viridis  seven  parts  ;  then  a  bath 
is  taken,  the  skin  rubbed  dry,  and  an  ointment  (five  to  ten 
per  cent.)  of  salicylic  acid  applied.  Unna  speaks* well  of 
a  course  of  treatment  consisting  of  the  daily  application  of 
sulphur  ointments  (varying  strength)  and  frequent  bath- 
ing ;  several  cases  are  mentioned  in  which  the  good  re- 
sults remained  for  months  after  active  measures  had  been 
discontinued.  Another  ointment  well  indorsed  is  as  fol- 
lows: B.  Potassii  iodidi,  3j.;  glycerinse,  Sj-;  adipis 
benz. ,  ol.  bubuli,  aa  3  ss.  Glycerine  lotions  may  be  men- 
tioned as  often  useful.  In  severe  cases  of  ichthyosis  hys- 
trix it  may  be  necessary  also  to  employ  caustics  or  the 
knife.  Reference  may  also  be  made  to  salicylic-acid 
plasters.  It  is  possible,  also,  that  applications  of  ichthyol 
would  have  a  favorable  effect  in  this  disease. 

Henry  W.  Stelwagon. 

IDAHO  HOT  SPRINGS.  Location  and  Pout-office,  Idaho 
Springs,  Clear  Creek  County,  Col. 

Access. — From  Denver  by  the  Union  Pacific  Railway, 
Colorado  Division. 


Idaho  ]|<>t  Springs. 
Impotence. 
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'I'm  rap]  i  ric  Propj  rtd  b.  Dr.  P  Brumund,  a  resi- 
dent physician  m  [daho,  writes:  "The  hot  baths  have 
ed  i"  be  ol  considerable  use  in  rheumatism,  kidney 
affections,  and  chronic  skin  affections."  .  .  .  "As 
far  as  climate  is  concerned,  I  can  truly  say  ii  surpasses 
anything  I  nave  ever  seen  either  in  the  old  world  or  this 
country?'  The  flow  of  water  is  copious,  and  baths  of 
various  temperatures  are  provided,  in  addition  there  is 
a  "steaming  cavern,"  which  is  formed  in  an  old  mining 
tunnel.  In  prospecting  for  metal  the  miners  struck  a 
vein  of  1 » < » t  mineral-water,  whicb  forms  a  pool  and  fills 
tin  cavern  with  steam,  making  an  admirable  hot  vapor- 
bath.  There  are  also  <  old  mineral-springs  in  this  group. 
The  town  of  [daho,  with  a  population  of  aboul  two  thou- 
sand, is  about  forty  miles  from  Denver,  at  an  altitudi 
7,500  feet;  •.'."hid  feet  higher  than  Denver.  The  journey 
cm  the  railroad  through  the  Clear  Creek  Canon  is  most 
grand.  Near  by  is  Ml  Evans,  one  of  the  highest  peaks 
oi  the  Rocky  Mountains.  Within  twelve  miles  arc  the 
famous  Chicago  Lakes,  one  of  which,  at  an  elevation  of 
ll. ."»()(•  feet.  N  saiil  i"  !"■  the  highest  body  of  water  in 
North  America.  The  at  commodations  arc  not  firsl  class, 
bul  there  arc  several  small  hotels  where  visitors  can  be 
moderatelj  comfortable.  Geo.  B.  Fowler. 

IDIOSYNCRASY  {lSto(rvyKpwTla  =  'CSios,  ahv,  Kpatris).  The 
word  tcpatrts,  literally  a  mixtun  (from  Kepdvvv/xt,  to  mix), 
signifies  thai  combination  of  attributes  which  makes  up 
the  peculiar  (?8ios)  disposition  of  the  individual  ;  hence 
by  idiosyncrasy,  or  idiocrasy,  its  synonym,  is  meant  "a 
peculiarity  of  constitution  and  susceptibility  occasioning 
certain  peculiarities  of  effect  from  the  impress  of  extrane- 
ous influences  or  agencies  "  I  Webster). 

The  temperature  of  an  individual  may  be  recognized 
by  external  signs,  but  idiosyncrasy  cannot ;  it  canonlj  be 
known  to  the  physician  by  imparted  information,  or  by 
intimate  acquaintance  with  the  constitution  of  the  pa- 
tient.   Various  divisions  of  idiosyncrasies  have  been  from 

time   to    lime  made.      Thus,  tiny  have    |, ecu    classified   as 

congenita]  and  acquired,  mental  and  physical,  permanent 
or  temporary.  The  subjeel  will  be  considered  here  ac- 
cording to  the  effects  observed,  first,  upon  the  system 
generally,  and  next,  upon  the  special  senses,  though,  it  is 
not  possible  to  discriminate  between  the  effects  of  sights, 
odors,  and  tastes  upon  the  system  generally  and  those 
exerted  by  the  same  agents  upon  each  special  Bense. 

Articles  of  ordinary  diet  may  act  upon  individuals  with 
is  w  idely  differenl  from  those  generally  experienced. 
Examples  of  this  sort  arc  occasionally  found  with  such 
common  articles  as  sugar  and  honey,  which  have  been 
known  at  times  to  have  caused  vomiting,  while  the  urtica- 
ria resulting  from  the  eating  of  lobsters  and  oysters  is  fa 
miliar  to  most  practising  physicians.  Strawberries  have 
long  been  observed  to  have  been  followed  by  Btrange  ef- 
fects, and  cases  have  been  reported  in  which  febrile  sj  mp- 
toms  and  convulsions  have  followed  their  use.  In  lsii:i 
such  a  history  was  ;  in  '/'/»  Lancet,  where  it  was 

i  d  that,  on  three  distinct  occasions,  a  patient  experi- 
enced serious  symptoms  on  merely  tasting  a  straw  lurry. 
<  inee.  after  eating  some  trifle,  in  less  than  three  minutes 
failure  of  the  heart's  action  set  in,  and  prolonged  fainting 
ensued,  w  idle  on  another  occasion  similar  alarming  symp- 
toms followed  the  ta  jam. 

The  Mel.ni  actions  of  medicinal  agents  bj  idiosyncrasy 
is  an  important  study,     of  the  purgativeSj  some  act  with 


U  r  violence  on  Bome  persons  than  on  other: — rhubarb, 
•  ■I  even  manna,  having  been  known  to  produce  violent 
vomiting  and  purging,  and  similar  symptoms  have  been 

la.ti  d  as  occurring  after  the  Use  of   mineral  water-.      The 

balsams  and  turpentines  occasionally  produce  urticaria. 
Opium  and   belladonna   act    with   great    uncertainty   in 

some-  cases,  the  latter  producing  a  scarlatiniform  rash 

with  toxic   symptom-,   even   after  the   administration  of 

very  small  doses.  The  application  of  the  belladonna- 
plaster,  so  generally  used,  ha-,  in  the  experience  of  the 

writer,  been  followed  by  dilatation  of  the  pupil  and 
marked  dryness  of  the  throat.  Chloral  in  some-  cases 
is  highly  dangerous,  medicinal  doses  having  produced 
alarming  and  even  fatal  results. 

The  action  of  chloroform  a-  an  anaesthetic  is  notori- 
ously uncertain.  Sudden  death  under  its  administration, 
occurring  under  so  many  different  circumstances,  leaves 
little  room  to  doubt  that  idiosyncrasy  is  the  main  factor 
in  such  fatal  accidents.  A  friend  of  the  w  liter,  a  medical 
man,  experiences  a  movement  of  the  bowels  each  time  he 
administers  ether. 

Ipecac  produces  a  condition  resembling  asthma.  It  is 
not  uncommon  lor  cantharides-plaster  to  produce  dys- 
uria  and  hsematuria.  Many  idiosyncrasies  belong  to  the 
Bense  of  smell.  The  characteristic  scent  of  eats,  rats, 
mice,  and  the  like,  i-  nol  only  perceived  by  some  per- 
sons with  unusual  acuteness,  hut  it  exercises  upon  them 
effects  of  various  kinds,  producing  faintness,  nausea,  or 
vomiting.  The  physiologist  Halter  was  made  uncom- 
fortable by  the  odor  of  old  men,  though  other-  failed 
entirely  to  perceive  it.  lb  could,  moreover,  detect  the 
presence  of  apple-  at  great  distances,  and  was  made  sick 
by  the  smell  of  cheese.  The  v.  ritingsof  tin1  older  authors 
abound  in  such  instances.  Again,  the  perception  of  cer- 
tain odors  may  lie  absent,  as  in  the  ease  of  an  English- 
man, mentioned  by  Blumenbach,  who,  though  ail  his 
special  sensi  -  were  acute,  nevertheless  was  unable  to  per- 
ceive or  appreciate  the  smell  of  mignonette.  Idiosyn- 
crasies of  taste  are  more  common.  In  former  days  those 
who  professed  a  liking  for  disgusting  and  repulsive  ar- 
ticles of  food  wire  regarded  with  sympathy  and  interest. 
Pregnanl  women  and  hysterical  girls  were  seized  with 
"  longings  of  so  intense  a  kind  that  friends  and  relatives 
were  obliged  to  secure  their  gratification  at  all  risks." 
The  prevailing  scepticism  of  this  part  of  the  nineteenth 
centurj  ha-  abolished  many  of  these  fantastical  beliefs. 
The  practitioner  hears  little  nowadays  of  the  longings  of 
the  pregnant  one,  but  the  hysterical  girl  is  to  the  fore 
with  her  fastings  and  depravities  of  taste.  Instances 
may  be  cited  of  such  patients  eating  chalk,  ashes,  earth. 
coal-dust  :  of  their  swallowing  pins,  hair,  and  other  ar- 
ticles of  convenient  size.  A  step  further  in  this  direc- 
tion and  we  come  to  the  maniac  who  devours  everything 
that  conies  to  hand,  no  matter  how   disgustil 

Sounds  vary  in  their  effect  on  different  individuals. 
Certain  noises— the  crackling  of  paper,  the  slamming  of 
door-,  etc. — are  peculiarly  distressing  to  some.  The 
tones  of  certain  musical  instruments  please  some — an- 
noy other-.     Scotchmen  profess  to  enjoy  the  sound  of 

the  bagpipes,  though  effects  the  reverse  of  pleasant    seem 

to  be  produced  in  others.  Shakespeare's  observation  that, 
incontinence  of  urine  is.  in  some,  produced  by  tin' 
screeching  of  these  instruments  is  corroborated  by  J.  J. 

Rousseau,  and  a  similar  unpleasant  result  has  been  re- 
corded as  the  effect  of  the  hurdy-gurdy. 

Certain  sights  produce  effects  in  human  beings  which 
cannot    be  explained  upon  any  rational  grounds.     The 

Sighl   of  cats  and  dogs,  as  well   as  certain   colors,  are.  lo 

many,  a  source  of  discomfort  ;  this  is  probably  analog 
to  the  condition  of  rage  produced  in  animals  by  the  ex- 
hibition of  certain  ci  lors.  Finally,  it  must  be  borne  in 
mind  that  the  actual  number  of  real  idiosyncrasies  is 
\er\  limited,  anil  that  the  majority  of  them  arc  assumed 
by  the  patient  for  the  purpose  of  creating  interest  and 
sympathy.  Patients  who  vow  that  morphia  will  kill 
them  will  sleep  soundly  on  a  dose  of  opium  or  codeia ; 
cinchona  may  replace  quinine,  and  Fowler's  solution 
maj  be  safely  given  to  those  who  are  convinced  they  can- 
not take  arsenic,  R.  1-.  MacDonncll. 
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IMPETIGO.  An  acute  inflammatory  disease  of  the 
skin,  characterized  by  the  appearance  of  one  or  more  dis- 
crete, rounded  and  elevated,  tirm  pustules,  of  the  size  of 
a  pea  to  a  finger-nail,  unattended,  as  a  rule,  by  itching. 
The  eruption  is  occasionally,  but  not  often,  attended  by 
-slight  constitutional  symptoms,  as  loss  of  appetite,  con- 
stipation, and  malaise.  The  pustules  come  out  one  or 
two  at  a  time,  and  are  discrete  and  scattered,  never  tend- 
ing to  coalesce.  They  are  tense,  raised,  semiglobular, 
of  a  whitish-yellow  color,  and  at  first  surrounded  by  an 
areola,  but  with  little  infiltration.  In  number  they  may 
vary  from  one  to  a  dozen  or  more.  They  may  occur 
upon  any  part  of  the  body,  but  are  common  upon  the 
face,  hands  and  feet,  toes,  and  lower  extremities  ;  also, 
upon  the  palms  and  soles.  There  is  little  or  no  itching 
or  burning.  ■ 

The  disease  may  last  several  weeks,  the  lesions  coming 
out  rapidly,  one  after  another  at  first,  lasting  a  day  or 
two  in  a  typical  condition,  and  then  becoming  darker  or 
bloody,  drying,  crusting,  and  becoming  absorbed.  The 
fluid  contents  of  the  pustules,  when  these  are  ruptured  by 
accident  or  design,  are  seen  to  be  thinner  than  would 
appear  from  the  firm  aspect  of  the  unruptured  lesion. 
The  crusts  may  be  abundant,  and  of  a  yellowish  or  brown- 
ish color,  or  they  may  be  insignificant,  the  pustule  being 
ibsorhed.  In  no  case  does  a  permanent  scar  remain. 
The  disease  tends  to  a  speedy  recovery.  Relapses  are  not 
.  common. 

Impetigo  occurs  more  commonly  among  children  than 
among  adults.  Its  exact  cause  is  not  known,  but  it  does 
not  seem  to  be  connected  with  debility,  want  of  proper 
nourishment,  or  derangement  of  the  digestive  system.  It 
does  not  appear  to  be  contagious. 

Impetigo  is  to  be  distinguished  from  eczema  by  the  su- 
perior size  and  development  of  the  pustules,  their  small 
number,  and  separate  arrangement.  In  addition,  the 
pustules  of  impetigo  do  not  incline  to  rupture,  and  there 
is  rarely  a  crusted  discharge.  The  opposite  in  ali  these 
respects  is  found  to  occur  in  eczema.  In  addition,  ecze- 
ma is  almost  invariably  accompanied  by  infiltration  and 
by  itching,  neither  of  which  are  present  in  impetigo.  In 
impetigo  contagiosa,  which  must  not  be  looked  upon  as  a 
variety  of  impetigo,  but  as  a  distinct  disease,  the  affection 
begins  by  a  vesicle,  or  vesico-pustule,  like  that  of  vac- 
cinia ;  the  crust  is  flat,  sometimes  umbilicated,  without 
any  infiltration  about  its  base ;  and,  above  all,  there  is 
almost  invariably  a  history  of  contagion.  None  of  these 
characters  is  found  in  impetigo.  Impetigo  is  often  con- 
founded with  ecthyma,  but  in  the  latter  affection  the  pus- 
tules are  flat,  and  are  surrounded  by  an  extensive,  inflam- 
matory, hard  base  ;  in  impetigo  they  are  elevated  and 
rounded,  and  have  generally  but  a  slight  areola.  In  ec- 
thyma the  crusts  are  blackish  or  brownish  in  color,  are 
large  and  flat,  and  are  seated  on  a  deep  excoriation.  Im- 
petigo usually  occurs  in  the  strong  and  healthy  ;  ecthyma 
in  the  weakly  and  cachectic. 

The  treatment  of  impetigo  is  simple.  The  pustules 
may  be  opened  as  they  mature,  and  the  contents  allowed 
to  escape.  The  part  should  be  protected  from  rubbing 
and  violence.  The  lesions  may  be  dressed  with  simple 
oxide-of-zinc  ointment,  with  the  addition,  in  some  cases, 
of  calomel  in  the  proportion  of  five  to  ten  grains  to  the 
ounce.  Or  the  following  ointment  may  be  employed  : 
R.  Pulv.  bismuthi  subnitrat.,  Gm.  2-4  ( 3  ss.-j.) ;  ting. 
aqua  rosas,  Gm.  32  (3J.).  M.  This  ointment  is  to  be 
spread  on  small  pieces  of  patent  lint,  applied  to  the  le- 
sions, and  covered  with  wax  or  paraffin  paper.  It  is  then 
to  be  bandaged  on  to  the  parts  and  retained  in  apposition, 
with  occasional  renewals,  until  the  lesions  have  healed 
under  the  crusts.  No  internal  or  general  treatment  is  re- 
quired. Arthur  Van  llarliixjen. 

IMPETIGO  CONTAGIOSA.  An  acute  inflammatory 
contagious  disease  of  the  skin,  characterized  by  the  for- 
mation of  one  or  more  superficial,  discrete,  roundish  or 
oval  vesico-pustules  or  blebs,  the  size  of  a  split  pea  or 
finger-nail,  which  pass  into  crusts.  The  eruption  is  com- 
moner among  infants  and  young  children.  Isolated,  flat, 
.or  slightly  raised  vesicles  are  first  seen,  small  in  size  at 


the  beginning,  but  rapidly  spreading  on  the  periphery 
until  they  become  like  little  blebs,  with  a  thin,  withered- 
looking  collapsed  wall.  The  lesions  are  few  in  number. 
Usually  they  are  discrete,  but  sometimes  two  or  more 
coalesce.  They  are  most  commonly  found  about  the 
mouth,  on  the  chin  and  nose,  and  on  the  hands. 

Crusts  form  in  a  few  days,  usually  yellowish  or  straw- 
colored,  which,  as  they  dry,  often  become  loosened  at 
the  edges  so  as  to  look  as  if  they  had  been  stuck  on  the 
skin.  The  surface  beneath  is  moist  and  excoriated. 
The  mucous  membranes  of  the  mouth  and  conjunctiva 
are  occasionally  invaded.  The  disease  may  extend  from 
place  to  place  by  auto-inoculation.  It  runs  its  course 
in  about  ten  days,  tending  to  a  spontaneous  recovery. 
Sometimes,  however,  it  runs  an  anomalous  course. 

Impetigo  contagiosa  is  ordinarily  a  disease  of  the  lower 
classes,  and  its  spread  is  favored  by  want  of  cleanliness. 
It  is  almost  exclusively  confined  to  children,  though  it 
sometimes  occurs  in  adults  who  have  the  care  of  affected 
children.  The  disease  is  contagious  and auto-inoeulable. 
Occasionally  it  occurs  as  an  epidemic  of  limited  area. 
It  is  commoner  in  summer. 

The  affection  has  been  supposed  to  be  due  to  a  vegeta- 
ble parasite,  and  there  are  some  features  in  the  mode  of 
its  propagation  which  strongly  favor  this  view.  The  evi- 
dence of  observers  is,  however,  conflicting.  Stelwagon, 
who  has  made  extensive  observations  on  the  disease,  be- 
lieves it  to  be  an  acute,  contagious  exanthem,  with  cutane- 
ous manifestations,  running  a  definite  course,  and  in  all 
pro! lability  due  to  a  specific  poison. 

Impetigo  contagiosa  is  to  be  distinguished  from  pustu- 
lar eczema  and  from  impetigo.  The  course  and  charac- 
ter of  the  lesions  will  suffice  to  establish  the  diagnosis. 
From  varicella,  pemphigus,  and  herpes  iris  (erythema 
multiforme',  the  appearance  and  distribution  of  the  le- 
sions will  distinguish  the  affection. 

The  treatment  of  impetigo  contagiosa  is  simple.  An 
ointment  of  0.65  Gm.  (10  grs.)  ammoniatcd  mercury  in  32 
Gm.  (1  oz.)  of  lard  is  as  good  an  application  as  can  be 
found,  and  this,  with  removal  of  the  crusts  and  strict 
cleanliness,  will  suffice  to  bring  about  a  rapid  cure. 

Arthur  Van  Harlingen. 

IMPOTENCE.  Inability  on  the  part  of  the  male  to 
perform  the  act  of  copulation.  This  may  be  due  to  either 
physical  or  mental  cause*:.     Among  the  former  are  : 

1.  Absence  or  deformity  of  the  penis.  Deformity  may 
consist :  («)  of  excessive  brevity,  either  congenital  or  the 
result  of  accident  or  disease  ;  (b)  of  inordinate  bulk,  as 
from  carcinoma,  syphilitic  warts,  retained  calculus  in  the 
urethra  or  under  "the  prepuce  ;  (c)  of  a  vicious  direction 
of  the  penis,  usually  backward,  as  in  hypospadias,  and 
cither  backward  or  laterally,  when  following  external 
violence  or  chordee. 

2.  Impotence  may  result  from  absence  or  defective 
conditions  of  the  testicles.  Atrophy  of  the  testes  may- 
result  from  central  lesions  of  the  brain  or  spinal  cord, 
from  inflammatory  disease  of  the  testicles  themselves, 
from  the  compression  caused  by  hydrocele,  varicocele, 
scrotal  hernia,  or  any  other  tumor,  or  may  follow  exces- 
sive venery  or  onanism. 

3.  Virility  is  often  impaired  or  destroyed  by  the  pro- 
longed and  excessive  use  of  certain  drugs,  as  bromide  of 
potassium,  chloral,  morphine,  cannabis  indica,  and  alco- 
hol. The  same  is  said  to  lie  true  of  iodide  of  potassium, 
and  even  of  the  milder  diuretic  salts,  such  as  nitrate 
of  potash  and  carbonate  of  soda.  Lead-poisoning  and 
chronic  arsenical  poisoning  may  have  the  same  effect. 
Among  the  more  familiar  causes  of  impotence  are  inju- 
ries to  the  brain  or  spinaLcord,  myelitis,  progressive 
locomotor  ataxy,  etc.  In  irritative  dyspepsia,  with  de- 
posits of  earthy  phosphates  or  oxalate  of  lime  in  the 
urine,  there  is  generally  some  inability.  In  diabetes  mel- 
litus  and  albuminuria  the  reproductive  organs  are  often 
weak,  but  may  regain  tone  as  the  kidneys  are  restored  to 
a  healthy  condition  (Curling). 

4.  "Atonic  impotence"  is  the  name  given  by  S.  W. 
Gross,  of  Philadelphia  ("  A  Practical  Treatise  on  Impo- 
tence, Sterility,  and  Allied  Disorders  of  the  Male  Sexual 
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iii\"  Philudi  Ipliia,  L883),  lo  thai  condition  in  which, 
pendently   of  any   of  the    preceding  causes,    "the 
lumbar  reflex  centre  foi  erection  fails  wholly  or  par- 
tially to  respond  to  the  ordinary  stimuli."    This  atony, 
he  tells  us,"  di  ther  upon,  or  is  maintained  by,  in- 

flammation and  li\  peresthesia  of  the  prostatic  portion  of 
i In  urethra,  or  upon  diminished  or  abolished  reflex  excita- 
bilil  mito-spinal  centre  without  the  intervention 

of  those  lesions,     <  M  the  171  cases  thai  have  come  m 
my  observation,  159  were  of  the  former,  and  only  l2of 
the  latter,  varii  ty  ." 

This  inflammation  and  undue  sensibility  of  the  pros 
tatic  urethra  has  been  recognized  by  other  observers, 
ever  since  the  day  of  Lallemand,  as  one  of  the  results  of 
ition,  as  well  as  of  gonorrhoea,  sexual  excesses, 
and  constant  excitement  of  the  sexual  appetite  without 
its  gratification,  li  is  frequently  associated  with  Btrict- 
of  the  urethra,  from  whatever  cause ;  and  masturba- 
tion itself  is  the  cause  of  the  stricture,  according  to  8.  W. 
Gross  in  thirteen  percent.,  according  to  Otis("  On  Strict- 
ure of  the  Male  Urethra,"  pamphlet,  .New  i'ork,  1875)  in 
nine  per  cent,  of  all  cases. 

[t  is  of  the  utmost  importance  to  determine  whether,  in 
any  given  case,  .stricture  or  hyperesthesia  of  the  urethra 
is  the  cause  of  the  impotence.  This  is  done,  forstrict- 
by  exploration  with  the  bulbous  or  acorn-headed 
sofl  bougie;  f  6r  hyperesthesia,  by  the  passage  of  the  coni- 
cal sieel  sound.  "  In  the  absence  of  proper  instruments 
for  exploring  the  urethra,  the  general  practitioner  may 
suspeci  inflammation  and  morbid  sensibility  if  there  be 
painful  and  frequent  micturition,  painful  ejaculation,  a 
feeling  of  weigh!  in  the  ano-rectaJ  region,  a  gleety  dis- 
charge, prostatorrhcea,  abnormal  nocturnal  emissions, 
and  sensibility  of  the  prostate  on  pressure  with  the  fin- 
ger in  the  rectum  "  (Gross,  loe.  di.). 

5.  impotence  from  mental  causes,  or  "  psychical  impo- 
tence," may  be  of  two  general  varieties.  In  the  first,  pro 
found  emotional  disturbance — as  sorrow,  fear,  personal 
dislike  or  distrust — may  prevenl  erection,  or  make  it  so 
incomplete  or  short-lived  as  to  forbid  intercourse.  The 
same  thing  may  occur  from  great  preoccupation  of  mind. 
In  the  second,  the  impotence  is  more  purely  imaginary,  the 
individual  fearing  that  he  will  not  be  aide  to  accomplish 
the  act  and  letting  his  mind  dwell  on  this  fear,  instead 
of  forgetting,  watches  himself,  and  so  does  actually  fail. 
This  is  most  likely  to  be  true  of  masturbators,  cither  the 
victims  of  abnormal  seminal  emissions  or  men  who, 
without  sufficient  ground,  have  allowed  themselves  to  be 
frightened  into  the  idea  that  they  have  spermatorrhoea 
and  are  impotent.  In  dealing  with  persons  who  are 
thought  to  belong  to  this  class  the  practitioner  must  never 
love  sighl  of  the  reality  of  atonic  impotence  dependent 
on  urethral  irritation,  and  must,  by  careful  examination, 
eliminate  that  from  his  diagnostic  problem. 

TREATMENT.  —  Impotence   dependent    on   deformity   of 

the  penis  may  sometimes  be  corrected  by  operative  inter- 
ference, and  each  case  must  be  judged  on  its  own  merits 
in  accordance  with  the  general  rules  of  surgery. 

The  same  holds  good  with  regard  tosome  varietiesof 
the  second  class.  Where  atrophy  of  the  testicles  results 
from  pressure  due  to  hydrocele,  varicocele,  scrotal  her- 
nia, or  other  tumor,  these  conditions  should  be  removed, 

and  if  the  atrophy  he  not  too  far  advanced  improvement 
may  tie  expected. 

In  the  third  class  the  removal  of  the  cause,  when  prac- 
ticable— as.  for  instance,  the  withdrawal  of  drugs  that 
Cause    SeXUaJ    weakness— i8   indicated.      The   cure    of  the 

dyspepsia,  diabetes,  or  other  causal  disease,  will  usually 

\e   the    impotence.      When   dependent    on    intlamina- 

i i  other  grave  disturbances  of  the  brain  or  spinal 

cord,  the  prospecl  is,  of  course,  less  favorable.  After 
thi   mbsidence  of  such  disturbances,  as  well  as  after  the 

removal    of    any    of   the  Other   causes   enumerated    in   the 
id    and    third    classes,  it    may   often    he    well  to    treat 

th    remaining  weakness  by  the  administration  of  small 

d  <m's  ,,|   id,    phosphide  of  /.inc.  or  of   the   tincture  of  can- 

luarides,  as  well  as  by  galvanization  of  the  spinal  cord 
and  the  testes 
The  fourth  class    tin  atonic  impotence  of  s.  \V.  Gross 


— embraces  the  larger  number  of  cases  of  this  trouble 
that  will  present  themselves  to  the  practitioner,  and  af- 
fords the  most  encouraging  field  tor  treatment.  The 
methods  given  in-low  are  those  recommended  by  (iross  n. 
the  work  cited.     Their  value  has  also  been  proven  in  tho 

more   limited  experience  of  the   writer. 

Hyperesthesia  of  the  urethra  having  been  shown  to  ex 
ist  by  the  introduction  of  the  conical  steel  sound  or  bou 

gie,  no  better  local  treatment  tor  the  relief  of  this  con. 
dition   Can    be  found    than    the    habitual    Use   of  this   very 

instrument.    The  size  of  the  sound  emploj  ed,  w  here  there 

is  no  Stricture,   will  be  gauged  bj    that  of   the  meatus,  and 

its  size  should  be  gradually  increased  to  that  of  the 
full  capacity  of  the  urethra,  the  meatus  being  laid  open 
when  required.  At  firsl  the  sound  should  only  be  intro- 
duced twice  a  week  anil  immediately  withdrawn.  As 
the  urethra  becomes  more  tolerant  it  may  be  left  in  posi- 
tion longer,  and  finally  used  every  day. 

Where  an  irritable  or  resilient  stricture  is  found  to  ex- 
ist, it  must  be  divided  or  divulsed  before  further  success- 
ful treatment  can    be  undertaken.      The  same  rules  apply 

to  the  performance  of  the  operation  and  the  subsequent 
treatment  of  the  patient  as  would  obtain  in  the  case  of 

Stricture  from  any  cause. 

In  some  instances  the  urethral  hyperesthesia  is  BO 
cessive  that  the  patient  cannot  tolerate  the  introduction 
of  the  sound  at  all.  Persistence  in  the  attempt  may  cause 
him  to  faint  or  throw  him  into  epileptiform  convulsions. 
This  extreme  sensibility  may  be  controlled  by  the  injec- 
tion, two  or  three  times  a  daw  of  a  solution  of  five  grain* 
of  chloral  and  ten  of  bromide  of  potassium  to  the  ounou 
of  water;  or,  better  yel.'hv  the  injection  of  a  four-pei  • 
cent,  solution  of  cocaine-  muriate  a  few  minutes  before  the 
.sound  is  passed. 

After  the  general  urethral  hyperesthesia  has  been  re. 
lieved  single  sensitive  spots  may  yet  remain,  requiring 

the  local  application  of  a  few  drops  of  a  solution  of  nitrate 
of  silver  or  the  use  of  a  small  urethral  suppository  ot  the 
saine. 

for  details  as  to  the  methods  of  conducting  the  above 
manipulations  and  the  instruments  to  be  used,  the  reader 
is  referred  to  those  sections  of  this  work  treating  of  ure- 
thral surgery. 

The  general  treatment  to  be  pursued  in  these  cases  is 
such  as  w  ill  prove  tranquillizing  and  not  irritating  to  the 
genital  organs.  Damiana,  strychnine,  phosphorus,  can- 
tharides,  etc.,  are  to  be  strictly  avoided.  Bromide  of  po- 
tassium may  be  given,  in  the  more  irritable  cases,  in  doses 
of  thirty  grains  three  or  four  times  a  day.  or  in  a  single 
dose  of  sixty  to  eighty  grains  at  bedtime.  It  can  often 
be  dispensed  with.  Small  doses  of  quinine  (one  to  three 
grains)  with  from  twenty  to  thirty  drops  of  tincture  of 
iron,  three  times  a  day,  are  often  indicated. 

Gross  says.  "  when  the  penis  is  cold  and  rigid,  atropi.t 
is  indicated  to  overcome  the  contraction  of  the  muscular 
fibres  of  the  trabecular  of  the  erectile  bodies,  and  to  in 

duce  dilatation  of  the  arterioles  and  an  increased   llow  of 

blood  through  the  organ,   [ts  good  effects  are  also  evinced 

by  the  diminution  of   the  number  or  the  entire   cessation 

of  the  nocturnal  emissions  and  prostatic  discharges  which 

frequently  complicate  the  affection."  The  one-sixtieth 
to  the  one  hundred-and  twentieth  of  a  grain  may  be  ad- 
ministered on  retiring  at  night. 

Other  points  in  the  physical  and  moral  treatment  of 
the  patient  will  often  suggest  themselves  to  the  practi- 
tioner, as  the  avoidance  of  indiscretions  in  diet  and  drink. 
abstinence  from  all  that  is  calculated  to  arouse  the  sexual 
appetite,  etc. 

After  strictures  have  been  relieved  and  the  hyperesthe- 
sia of  thi'  urethra  overconu — an  undertaking  which  will 

occupy  from  two  or  three  weeks  to  several  months— it 
will  usually  be  proved  that  the  impotence  has  also  beeu 
relieved  or  removed. 

In  those  cas.s  in  which  the  result  is  still  unsatisfac- 
tory something  may  yel  be  accomplished  by  the  use  of 
cold  hip-baths,  or  cold  sponging  of  the  back  and  geni- 
tals, and  the  application  of  galvanism.  In  using  the 
latter  not  more  than  fifteen  cells  need  to  be  employed  ;  the 
positive  electrode  is  placed  over  the  lumbar  vertebra?, aud 
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the  negative  is  passed  over  the  glans,  dorsum  of  the  penis, 
scrotum,  and  perineum.  Tonic  doses  (one  to  two  grains) 
of  quinine  and  sulphate  of  iron,  with  the  twentieth  of  a 
grain  of  phosphide  of  zinc,  and  the  sixtieth  of  a  grain  of 
strychnia  three  times  a  day,  should  be  continued  for  some 
time  longer.  Damiana  may  be  tried.  The  moral  effect 
of  it  is  sometimes  very  good. 

In  the  fifth  class,  or  cases  of  supposed  psychical  impo- 
tence, it  is,  as  before  stated,  of  the  first  importance  care- 
fully to  examiue  the  patient,  in  order  to  determine  whether 
some  of  the  above-mentioned  causes  and  conditions  may 
not,  after  all,  be  responsible  for  a  partial  impotence  which 
the  alarm  of  the  patient  has  then  aggravated.  Of  course. 
in  such  a  case  the  treatment  appropriate  to  the  condition 
must  be  undertaken.  If,  however,  no  cause  is  found,  it 
will  still  not  do  to  dismiss  the  patient  witb  the  assurance 
that  he  is  mistaken.  Something  must  be  done  for  the 
hod}'  in  order  to  treat  the  mind.  The  introduction  of  a 
sound  once  or  twice  a  week,  the  administration  of  a  tonic, 
and,  in  extreme  cases,  the  use  of  the  cold  douche,  or  even 
of  galvanization,  may  be  demanded.  Sometimes  a  mere 
placebo  will  do,  but  this  is  not  the  rule.  The  patient 
having  been  inspired  with  the  confident  hope  of  recovery, 
and  having  regulated  his  life  in  the  wisest  way  practic- 
able, it  is  important  that  he  should  not  undo  all  that  may 
have  been  accomplished  by  too  early  attempts  to  test  his 
powers.  If  then,  when  he  does  come  to  the  test,  he  is  so 
sanguine  of  success  as  to  forget  himself,  the  end  will  have 
*>een  accomplished.  Edward  X\~.  Schauffier. 

IMPREGNATION  is  the  union  of  the  male  and  female 
elements  to  form  a  single  new  cell,  capable  of  initiating 
by  its  own  division  a  rapid  succession  of  generations  of 
descendent  cells.  The  new  cell  is  called  the  impregnated 
or  fertilized  ovum.  The  production  of  cells  from  it  is 
called  its  segmentation.  For  the  theory  of  the  relation 
of  the  elements  to  one  another  and  to  cells,  see  Sex  ;  for 
accounts  of  the  sexual  bodies,  see  Ovum  ami  Sperma- 
tozoa. 

In  all  multicellular  animals,  impregnation  is  effected 
by  three  successive  steps:  1.  The  bringing  together  of 
the  male  and  female  elements;  2,  the  entrance  of  the 
spermatozoa  into  the  ovum,  and  formation  of  the  male 
pronucleus  ;  3,  fusion  of  the  pronuclei  to  form  the  seg- 
mentation nucleus.  We  proceed  to  consider  these  steps 
in  their  order. 

1.  The  Bringing  Together  or  the  Sexual  Ele- 
ments.— This  is  effected  in  a  great  variety  of  ways,  which, 
however,  fall  into  two  groups,  according  as  the  impreg- 
nation is  effected,  a,  outside  the  body  of  the  mother,  or, 
•6,  inside.  The  simplest  manner  is  the  discharge  of  the 
male  and  female  elements  at  the  same  time  into  the  wa- 
ter, leaving  their  actual  contact  to  chance,  the  method  of 
the  osseous  fishes  for  the  most  part,  and  of  many  inver- 
tebrates. An  advance  is  the  copulation  of  the  anura 
(frogs,  etc.),  the  male  embraces  the  female,  and  as  the 
latter  discharges  the  ova,  ejects  the  sperm  upon  them. 
In  the  higher  vertebrates  the  seminal  fluid  is  transferred 
from  the  male  to  the  female  passages  during  coitus.  The 
physiology  of  this  complicated  function  does  not  fall 
tvithin  the  scope  of  this  article. 

For  a  long  time  it  was  not  known  how  the  semen  ferti- 
lized the  ova  ;  the  problem  was  long  fruitful  of  fruitless 
ypeculation.  The  first  step  toward  gaining  actual  knowl- 
edge was  the  discovery  of  the  possibility  of  artificial  fe- 
cundation by  Jacobi,  in  1764.  Spallanzani  was  the  first 
to  take  advautage  of  this,  and  to  show  that  fecundation 
implied  a  material  contact  of  the  semen  with  the  ova,  and 
thus  to  set  aside  De  Graaf's  notion  of  the  aura  seminalis. 
But  not  until  fifty  years  later  did  the  memorable  experi- 
ments of  Prevost  and  Dumas  (Annales  des  Sciences  Na- 
turellcs,  1824)  establish  the  fact  that  the  spermatozoa  are 
the  essential  factors  of  fertilization.  Again,  a  little  over 
fifty  years  later,  Hertwig'0  and  Fol6  showed  that  one 
.spermatozoon  suffices  to  impregnate  an  ovum. 

We  have  then  to  consider  how  the  spermatozoa,  after 
the  semen  has  been  transferred  to  the  female,  attain  the 
ovum.  They  are  found  in  mammals  after  copulation  in 
the  vagina  and  even  in  the  uterus,  but  it  is  not  clearly 
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ascertained  how  they  get  beyond  the  vagina.  It  is  prob- 
able that  they  travel  through  the  female  passages  partly 
by  the  movements  thereof,  partly  by  their  own  locomo- 
tion, and  enter  the  Fallopian  tubes, 'though  why  or  how 
is  really  unknown,  and  pass  upward  to  meet  the  ovum. 
They  are  found  in  considerable  numbers  in  the  Fallopian 
tubes.  The  ovum  meanwhile  travels  down  the  oviduct, 
it  probably  being  impelled  by  peristaltic  movements  of 
the  duct. 

The  meeting  point,  or  site  of  impregnation  in  placental 
mammals,  is  about  one-third,  perhaps  one-half  way  down 
from  the  fimbria  to  the  uterus.  It  is  remarkably  con- 
stant for  each  species.  Nothing  positive  is  known  as  to 
the  site  of  impregnation  in  man,  but  there  is  no  reason  to 
suppose,  as  is  unfortunately  often  done,  that  the  site  is 
variable  or  different  from  that  in  other  mammalia  ;  com- 
pare vol.  ii.,  p.  390. 

2.  The  Entrance  of  tite  Spermatozoon  into  the 
Ovum  and  Formation  of  the  Male  Pronucleus. — 
With  our  present  knowledge,  the  assumption  appears  un- 
avoidable that  the  ovum  exerts  a  specific  attraction  upon 
spermatozoa  of  the  same  animal  species.  "We  observe,  in 
fact,  when  artificial  fecundation  is  employed,  the  sperma- 
tozoa swarming  around  the  ova  as  if  held  by  an  irresisti- 
ble impulse.  This  phenomena  occurs  with  every  class  of 
animals,  even  in  mammals,  whose  freshly  removed  ova 
were  examined  on  a  warm  stage  under  the  microscope 
(Hem15).  Stassano '-'-  has  maintained  that  the  eggs  of 
echinoderms  do  exert  such  an  attraction  and  also  a  simi- 
lar but  less  strong  attraction  upon  the  spermatozoa  of 
allied  species.  Since  the  brothers  Hertwig'-'3  have  found 
by  their  experiments  with  sea-urchins,  that  hybrid  im- 
pregnation takes  place  more 
readily  after  the  ova  have 
been  kept  awhile,  Stassauo's 
view  involves  the  further  as- 
sumption that  the  specific 
nature  of  the  attraction  fades 
away  during  a  few  hours. 
Very  suggestive  in  this  con- 
nection is  Pfeffer's'-4  discov- 
ery that  certain  chemical 
substances  may  attract  mov- 
ing spores,  etc.,  to  definite 
spots.  It  is  conceivable  that 
the  ovum  may  draw  the 
spermatozoa  toward  itself 
by  chemical  influence,  act- 
ing as  an  attracting  stimulus. 

There  may  be  mechanical 
devices  to  facilitate  the  en- 
trance of  the  spermatozoon  ; 
this  is.  perhaps,  generally 
true  of  all  ova  with  micropyles  serving  for  the  passage 
of  the  spermatozoa.  A  careful  study  of  such  devices  in 
the  cockroach  has  been  made  by  Dewitz.3  who  found 
that  the  motions  of  the  spermatozoa  of  this  insect  are 
peculiar,  and  adapted  to  increase  the  probability  of  their 
passing  through  one  of  the  micropyles  of  the  ovum.  In 
ova  without  micropyles.  among  which  those  of  mam- 
mals are  included,  the  spermatozoa  may,  so  far  as  we 
know,  penetrate  any  part  of  the  envelopes. 

In  the  rabbit  (Rein  ra)  about  ten  hours  after  coitus  the 
ovum  is  found  nearly  half  way  through  the  oviduct,  anil 
surrounded  by  many  spermatozoa,  perhaps  a  hundred, 
more  or  less.  These  are  all.  or  nearly  all.  in  active  mo- 
tion, for  the  most  part  pressing  their  heads  against  the 
zona  radiata.  Several  of  them  make  their  way  through 
into  the  interior  of  the  ovum.  According  to  Hensen,* 
only  those  spermatozoa  which  enter  the  zona  along  ra- 
dial lines  can  make  their  way  through  ;  those  which  take 
oblicpie  courses  remain  caught  in  the  zona  (Fig.  1810), 
and  maj'  still  be  seen  there  during  segmentation.  As 
the  ovum  at  this  time  is  already  fully  matured  (see 
Ovum),  there  is  a  space  between  the  contracted  yolk 
and  the  zona.  In  this  space,  as  well  as  in  the  zona  it- 
self, several  spermatozoa  may  be  observed  at  scattered 
points.  The  female  pronucleus  (see  Ovum)  is  present, 
having  been  reformed  since  the  expulsion  of  the  second 


i 


Fig.  ISin. —  Ovuinof  arabbit;  taken 
from  the  middle  (if  the  oviduct 
about  eighteen  hours  after  coitus-. 
The  seu'iiK'Tiration  nucleus  is  al- 
ready formed  :  the  polar  globules, 
p.Q..  are  shown  ;  numerous  sper- 
matozoa lie  both  in  and  within 
the  zona.     (After  Costa.) 


Impregnation. 
Impregnation. 
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polar  globule  from  the  ovum,  while  in  the  ovary.  One 
spermato  into  the  yolk  proper,  and  its  entrance 

apparently  prev<  ata  the  penetration  of  oilier  Bpermatozoa 
— hmr  is  undetermined.     The  tail  of  the  spermatozoon 

s i  disappears;  while  the  head  enlarges,  probably  by 

the  imbibition  of  fluid  from  the  surrounding  yolk,  ana 
ilm-  becomes  b  nucleus-like  body,  the  male  pronucleus. 

The  passage  of  the  spermatozoa  through  the  zona  was 
flrsl  discovered  bj  Martin  Barry,  in  1843,  and  although 
hi*  statesmen)  was  received  with  considerable  hesitation 
by  his  contemporaries,  it  bas  Bince  bad  competent  con- 
firmation repeatedly.  Warneck80  is  Baid  to  have  been 
the  flrsl  i  L850)  i"  see  the  two  pronuclei,  bul  their  signifi- 
cance was  no!  perceived.  The  nature  of  the  male  pro- 
nucleus was  flrsl  recognized  by  Oskar  Hertwig,10  who 
traced  its  genesis  in  the  ova  of  echinoderms  from  the 
spermatozoon.  The  fact  thai  the  male  pronucleus  is  the 
metamorphosed  spermatozoon  has  since  hern  confirmed 
by  Selenka,"1  IM.  ran  Beneden,  '  Nussbaum,"  Ebertb/ 
Platner, H  and  ol  bers. 

Although  a  number  of  the  Bpermatozoa  make  their 
way  into  the  perivitelline  space,  probably  always  one 
alone  normally  enters  the  yolk  to  there  form  a  pronu- 
cleus. The  best  observers  are  agreed  upon  this  point, 
and  in  all  species,  the  observations  upon  which  have  cov- 
ered the  whole  series  of  steps  in  the  impregnation,  thi  re 
has  been  found  in  normal  case-  always  a  single  male  pro- 
nucleus. -Schneider's  statements  to  the  contrary  have 
been  definiteh  corrected.  Bambeke,45  Kupffer,1  and 
Kupffer  and  Benecke 8  have  observed  that  several  Bper- 
matozoa actually  eiiier  the  yolk  in  batrachians  and  petro- 
myzon.  Hertwig,  however,  found  onlj  one  male  pro- 
nucleus in  the  frog,  and  there  has  as  yet  been  no  c\  idence 
adduced  that  several  spermatozoa  are  concerned  in  the 
final  phases  of  impregnation.  Pol  observed  thai  star-fish 
are  normally  impregnated  by  one  spermatozoon  ; 
but  if  thej  are  exposed  to  the  action  of  carbonic  acid 

they  may,  while  SO  poisoned,  lie  impregnated    by  several 

Bpermatozoa,  bul   the  subsequent   development   in   this 

case  is  abnormal  ;  apparently  each  pronucleus  becomes  a 
Separate  centre  Of  development. 

The  term  micropyle  is  applied  to  various  structures, 
and   floes  not   in   all  cases   designate  a  passage  through 


Fio.  1811.  Ii  of  tbeOvumof  thePetromyzon,  With  a  Sperma- 

tid p.O.,  l'erivi- 

.  pellucida  ;  <i,  pathway  to  [<  male  pronucleus,  u  ; 

yk ,  yulk. 

which  spermatozoa  enter-  thus  the  micropyle  of  bolo 
thurians  is  merely  a  structure  left  in  the  envelopes  m 
consequence  of  the  way  the  egg  is  developed.  A  micro- 
pyle  has   been    observed    in    the    ova   of  teleOStS  and   the 

Lamprey,  but  it  is  doubtful  whether  it  is,  like  the  micro- 
pyles  in  tie-  hard  shelled  eggs  ol  insects,  intended  lor  the 
pas  permatozoa.  I  saw  the  micropyle 
thus  used  in  the  lamprey,  and  it  is  possible  thai  the  fruc- 
tifying spermatozoon  inters  that  way,  although  Kupffer 
and  II-  qi  i  k  "  state  thai  spermatozoa  may  also  pass  di- 
rectly through  the  zona.  .V  Lr Uvim]Ki-  u!  the  obser- 
vations (in  the  lamprey  isuiven  by  Hensen  (Hermann's 
"  Handbuch,"  VI.,  ii.,  120),  \\  i  have  onlj  to  notice  thai 
there  is  a  special  band  of  nun  granular  protoplasm  lead- 
ing from  the  micropyle  to  the  egg  nucleus  (Pig,  ]^\d. 

and   serving  as  a  path   for  the  spermatoz i;  a  similar 

band  has  been  observed  in  amphibiai  Hertwig 


and  Bambeke  .  it  Bervea  perhaps  as  a  mechanism  to  guide 

the  male  to  the  female  pronucleus. 

The  manner  in  which  additional  Bpermatozoa  are  ex- 
cluded, after  the  first  has  entered,  is  BtUl  under  discussion. 
In  cases  where  there  is  a  single  micropyle.  which  is  Used 
tor  eiiirv  .  il  is  possible  that  a  portion  of  the  first  sperma- 
tozoon may  remain  to  close  the  passage,  or  that  in  uoing 
through  ii  sets  in  action  some  mechanism  by  which  the 

opening  is  automatically  shut.      Where   there  are  several 

or  many  micropyle*  -   or  when- the  en- 

velopes  may   be   pierced  at  any    point,  as   in  inamn 

there    must    of    COUrSe    be    some    olhcl'    device.       Fol     ha9 

maintained  that  this  is  found  in  tin-  starfish  in  the  rapid 
formation  of  a  membrane  around  the  yolk,  immediately 
after  the  entrance  of  the  first  spermatozoon  ;  but  Hertwig 
affirms  thai  this  membrane  pre-exists.  Selenka  (Biolog. 
Oenlralbl.,  v.,  ^j  describes  the  fertilization  of  the  ovum 
of  a  nemertean  worm — several  spermatozoa  enter  within 
the  vitelline  membrane  :  the  yolk  con  tracts  slowly  ;  after  8 
time  the  two  polar  globules  are  expelled,  and  before  they 

separate  from  the  yolk  one  spermatozoon  passes  into  the 
yolk  between  them  ;  the  globules  then  break  off  and  are 
knocked  aboul  bj  the  spermatozoa  in  the  perivitelline 
space.  In  this  case  there  seems  to  be  a  portal  opened 
jusl  long  enough  lor  one  spermatozoon  to  enter.  As  the 
phenomena  to  be  explained  is  common  to  all  ova.  its  causa- 
tion is  presumably  fundamentally  identical  in  all  ca 
Beyond  this  surmise  our,  present  knowledge  does  not  per- 
mit us  to  go.  The  hypotlu  sjs  may  be  suggested  that  the 
attractive  power  of  the  ovum  is  annulled  or  weakened  by 
the  formation  of  the  male  pronucleus. 

It  is  probable  that  the  tail  of  the  spermatozoon,  when 
that  appendage  exists,  disappears  within  tin-  yolk.  In  a 
land  snail  (arioni,  Platner  M  has  traced  this  process  very 
clearly.  Only  a  portion  of  the  tail  enters  the  yolk ;  but 
the  part  within  acquires  the  prop- 
erty  of  staining   readily,   and  so 

may  easily  be  observed.  Hen  | 
that  the  head  and  tail  separate  ; 
the  head  only  conjugates  with  the 
female  pronucleus,  while  the  tail 
still  remains  distinct  even  after 
nutation     has     been    initiated 

Denetes,    wit*   entering  (Fig.  1815,  A).    The  disappearance 

Spermato  ,,f  ,11(.    tail    has   been   recorded   by 

;.nir'(.V.fr    -o- -t  observers.       As  Hertwig  SaVB 

srviikn.)  at.,1'  p.  23),  all  these  careful 

observations  yield  the  assured  con- 
clusion thai  the  head  of  the  spcrinato/uuii.  and  the  head 
only  becomes  the  male  pronucleus. 

While  tin-  spermatozoon  is  passing  through  the  one 
envelopes  active  changes  occur  in  the  \o]k.  Of  these, 
the  most  constant,  as  well  as  the  most  obvious,  is  the  for- 
mation of  a  slight  protuberance  on  the  surface  of  the 
yolk,  rising  up  toward  the  spermatozoon.  This  protu- 
berance (Fig.  1812)  may  remain,  as  in  echinoderms.  until 
the  spermatozoon  meets  it,  and  by  penetrating  it  enters  the 
ovum  :  or  it  may  retract  before  tin-  spermatozoon  pan 
through  the  envelopes,  and  even  withdraw-,  as  in  petro- 
myzon,  so  far  from  the  advancing  spermatozoon  as  to 
change  into  a  depression  (Fig.  1811).  Tin- protuberance 
lasts  only  a  few  minutes.  In  bufo,  according  to  Kupf- 
several  spermatozoa  enter  the  yolk  and  a  protuber- 
ance rises  toward  each  one.  as  if  the  yolk  were  actively 
Striving  to  reach  the  male  element. 

The  illative  size  of  the  two  pronuclei  varies  consider- 
ably  in  different  species,  and  is  probably  a  secondary  and 

unimportant  matter.  Bach  pronucleus,  when  it  first  ap- 
pears, is  small,  and  gradually  enlarges,  apparently  by  the 
imbibition  of  fluids  from  the  surrounding  yolk.  Now, 
the  time  when  the  spermatozoon  enters  the  yolk  may  be 
either  after  or  at  some  stage  during  the  maturation  of  the 
ovum.  If  it  enters  early,  as  in  Umax  (Mark),  the  male 
pronucleus  enlarges  equally  with  the  female  (compare 
Pig.  1818),  but  if  laic,  as  iii  the  allied  arion  (Platner),  then 
it  appears  (Pig.  1815)  Considerably  smaller  than  the  al- 
ready swollen  female  pronucleus.  Oskar  Hertwig,  in  his 
third  paper  on  maturation,11'  p.  171,  firsl  gave  this  expla- 
nation, and  pointed  out  thai  in  the  starfish  (asterias),  if  the 


Fig.  1812.— Egg  i  I 


6 


REFERENCE   HANDBOOK   OF   THE   MEDICAL    SCIENCES. 


Impregnation. 

Impregnation. 


impregnation  is  prompt,  the  male  pronucleus  becomes  as 
large  as  the  female,  but  if  impregnation  is  delayed  for 
four  hours,  the  male  pronucleus  remains  much  the  smaller 
of  the  two.  Again,  in  hirudinei  (Fig.  1813),  many  mol- 
lusca,  nematoidea,  etc.,  impregnation  usually  takes  place 
before  the  formation  of 
the  polar  globules  is  com- 
pleted, and  the  male  pro- 
nucleus is  accordingly  as 
large  as  the  female.  In 
echinus,  ou  the  other  hand, 
where  the  polar  globules 
are  found  in  the  ovary, 
the  male  pronucleus  is  al- 
ways small. 

3.  Fusion  ok  the  Pro- 
nuclei.— Each  pronucle- 
us is  usually  found  sur- 
rounded by  a  space  a  little   Tin.   1S13.— Egg  of   Xephelis,  three 

clearer  than  the  rest  of  the      no,,rs after  l»J"ig-    '»•  ^a'p-  ami/, 
female,  pronucleus;  p.g.,  polar  glob- 


ules.    (After  0.  Her  twig.) 


yolk.  Usually  the  yolk 
around  this  clear  space 
presents  a  radiating  appearance,  which  is  known  as  the 
aster  (Fig.  1814);  but  this  appearance  is  not  constant,  nor 
is  it  known  how  it  is  caused.  Mark  I!  was  unable  to  see 
it  in  Umax,  and  Rein  15  could  not  detect  it  in  the  rabbit. 
In  arion,  apparently,  only  the  male  pronucle- 
us has  an  aster  (Fig.  1815,  A).  At  one  time 
it  was  assumed  that  the  pronuclei  acted  as 
centres  of  attraction  upon  the  yolk,  and  that 
the  asters  were  due  to  their  direct  influence  ; 
but  since,  as  in  arion  (Fig.  1815,  B),  the  pro- 
nucleus may  move  away  while  the  aster  re- 
mains behind,  it  follows  that  the  relations 
are  more  complex  than  this  assumption  indi- 
cates, since  the  aster  exhibits  a  certain  inde- 
pendence of  the  pronucleus.  This  is  con- 
firmed by  Flemming's  observations  {loe.  rit.,b 
p.  19),  that  when  the  asters  first  appear,  in 
echiuoderms,  the  centre  of  radiation  is  not  the 
pronucleus  itself,  but  a  clear  space  just  along- 
side. Some  writers  have  considered  the  aster  an  expres- 
sion of  magnetic  force  within  the  ovum — a  fanciful  no- 
tion, without  any  evidence  to  support  it. 

In  the  rabbit  (Rein15),  both  pronuclei  lie  at  fust  eccen- 
trically, but  they  move  toward  each  other  and  toward 
the  centre,  meeting,  however,  before  the  central  position 
is  attained.  As  they  near  one  another,  both  pronuclei 
perform  active  amoeboid  movements  ;  after  they  meet 
they  still  continue  their  amoeboid  movements  and  move 
together  to  the  centre  of  the  ovum  ;  one  of  the  pronuclei 
assumes  a  crescent  shape  and  embraces  the  other  (Fig. 
1816) ;  at  this  time  the  yolk  displays  a  radiate  arrange- 
ment ;  from  analogy  with  other  animals,  it  must  be  as- 
sumed that  the  two  pronuclei  fuse  into  a  single  nucleus, 
which  is  therefore  an  hermaphrodite  structure  (see  Sex), 

and  which,  after  a  cer- 
tain period  of  repose, 
itself  divides,  and  so 
begins  the  cleavage  of 
the  yolk  (see  Segmen- 
tation of  the  Ovum). 

The  place  where  the 
pronuclei  meet  varies  ; 
apparently  the  female 
pronucleus,  of  itself, 
moves  to  the  centre  or 
near  the  centre  of  the 
ovum  ;  also  the  male 
pronucleus  approaches 
the  female  as  speedily 
as  possible.     If,  now, 

Fig.  1S1-I.— Ovum  of    Sagitta,   with  two    ■       '  f-  ~„„,,_e 

Pronuclei.    (After  O.  Hertwig.)    Around    impregnation        0CCU1S 
each  pronucleus  is  shown  the  aster.  early,    the    two    pronu- 

clei meet  peripherally  ; 
if  late,  they  meet  near  the  centre.  In  the  former  case 
they  may  move  together,  as  in  the  rabbit  (Rein),  to  a 
central  position.  The  observations  so  far  made  indi- 
cate that  after  they  meet  the  pronuclei  both  perform  ac- 


tive amoeboid  movements,  which  continue  for  several 
minutes.  Selenka  maintains  that  the  female  pronucleus 
sends  out  processes  which  embrace  the  male  pronucleus, 
but  this  has  not  been  confirmed.  Finally,  the  two  pro- 
nuclei unite,  but  the  process  of  union  is  very  obscure, 
never  having  been  satisfactorily  observed.  Apparently 
the  membranes  of  the  pronuclei,  where  the  two  are  in 
contact,  are  dissolved  away  and  the  contents  mix. 

Now,  since  the  head  of  the  spermatozoon  is  developed 
chiefly  out  of  the  chromatin  of  the  nucleus  of  a  sperma- 
toblast (see  Spermatogenesis),  it  follows  tlmt  impregna- 
tion is  essentially  the  addition  oj "  chromatin  to  tin  nucleus 
(female  pronucleus)  of  the  matun  ovum. 

After  the  union  of  the  pronuclei  follows  a  period  of 
repose,  during  which  the  yolk  enlarges  until  it  again  fills, 
or  nearly  fills,  the  space  within  the  zona;  a  little  room 
is  left,  which  is  chiefly  occupied  by  the  polar  globules. 
The  significance  of  the  contraction  of  the  mature,  and  the 
expansion  of  the  impregnated,  yolk  is  unknown. 

In  certain  cases  the  parts  of  the  segmentation  nucleus, 
which  are  derived  from  the  male  pronucleus  remain  dis- 
tinguishable. This  is  notably  the  case  with  arion,  ac- 
cording to  Platner.  The  segmentation  nucleus  contains 
a  number  of  nueleolus-like  bodies  {Karyosomen  of  Plat- 
ner, Fig.  1815,  A  and  B),  with  a  distinct  round  outline, 
and  a  few  granules  of  chromatin.     These  bodies  are  of 


Fig.  1815. — Two  Ova  of  a  Land-snail,  Arion.  (After  Platner.)  The  ova 
are  irregular  in  shape,  as  at  this  stage  they  are  still  in  uiero  and  mu- 
tually compressed.  A,  shows  the  segmentation  nucleus,  n.  just 
formed  ;  the  two  large  '"  karyosomen"'  in  it  are  derived  from  the  male 
pronucleus ;  the  male  aster  still  remains,  an.  B,  shows  the  com- 
mencing change  of  the  segmentation  nucleus  into  the  first  spindle.  In 
both  ova  the  tail,  sp,  of  the  spermatozoon  is  distinguishable. 

two  kinds  (Fig.  1815,  A) — the  smaller  and  more  numerous 
are  produced  by  the  female  pronucleus,  while  the  two 
larger  ones  arise  from  the 
division  of  the  head  of  the 
spermatozoon.  In  the  later 
stage,  when  the  nucleus  is 
changing  into  the  first  seg- 
mentation spindle  (Fig. 
1S15,  B),  the  two  large 
male  "Karyosomen"  are 
still  distinct,  and  have  each 
their  chromatin  gathered 
in  little  particles  around 
the  periphery.  Edouard 
van  Beneden  19  goes  even 
farther,  stating  that  in  as- 
caris  the  chromatin  from 
the  two  pronuclei  can  be 
distinguished  in  the  seg- 
mentation nucleus  ;  and 
that  when  it  divides,  both 
the  male  and  the  female  chromatin  loops  divide  also,  so 
that  the  resulting  nuclei  are  truly  hermaphroditic* 

Charles  Sedgwick  Minot. 

*  It  must,  however,  be  borne  in  mind  that  Van  Beneden's  work  can- 
not be  accepted  without  reserve.  His  previous  investigations  have 
been  subjected  not  infrequently  to  very  essential  corrections  by  subse- 
quent workers. 


FlG.  1S1H.— Ovum  of  a  Rabbit  (seven- 
teen hours  after  coitus),  with  the 
Pronuclei  about  to  Conjugate,  p.g., 
polar  globules;  z,  zona  pellueida. 
(After  Keiu.) 


i  mpregnatlou. 
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--  SI  i--. in..:  Contribuzioni  alia   Pi  ... 

..    8U5 

■  and    i;    i    Experimentell.  chnngen   Boer  die 
a  del  Bastardbefrncbtung,  Jena  Zeitschr.,  xix.,  1886.  121   165. 

'-'  Pfeffer,  N.  .     Locom  ;en   durch   chem- 

.  Untersuch     aoe   der   Bot.    Inst  Tubingen.,    Bd.  i.,  rift.  8, 

1884  '■  imlx  Ice:   Bu  and  xli.,  27. 


INCOMPATIBILITY,  MEDICINAL.  The  word  incom- 
patible, 1 1 --1  ■< I  in  connection  with  the  mutual  relations  of 
medicines,  is  one  of  verj  loose  application.  Thus,  in  a 
in1  way,  a  medicine  is  said  to  b(  chemically  "in- 
compatible "  with  anything  upon  admixture  ■with  which 
a  distincl  chemical  or  phj  Bical  change  of  condition  in  the 
medicinal  substance  results.;  and,  similarly,  a  drug  is 
classed  as  physiologically  "incompatible"  with  anything 
thai  produces  the  reverse  of  its  so-called  physiological 
effects.  Under  these  definitions,  however,  ii  is  evidenl 
thai  in  many  cases  so-called  "  incompatibility"  may  ye1 
be  perfectlj  compatible,  in  the  ordinary  sense  of  the 
word,  with  full  medicinal  power  or  purpose.  Practi- 
cally, under  what  N  commonly  referred  to  as  1 1 1 < -  incom- 
patibility of  medicines,  is  embraced  the  topic  of  the 
chemical,  physical,  and  physiological  mutual  relations 

i   Xotaisle  Mutually  Precipitant  Soli 


of  medicines  thai  require  consideration  in  tin-  prescrip- 
tion of  different  medicinal  substances  in  conjunction, 
and  Buch  topic  it  is  thai  will  l»-  here  considered. 

As  regards  cliemical  and  physical  reactions  there  are.  of 
course,  many  such  which  are  special,  between  special 
medicines,  and  which  must  therefore  be  learned  in  con- 
nection with  the  individual  medicines  concerned.  But, 
also,  there  are  certain  reactions  thai  affecl  broad  i 
ries  nl  medicines,  and  which,  therefore,  admit  of  general 
consideration.  Such  reactions  and  the  practical  bearings 
thereof  in  prescribing  are  as  follows  : 

1.  Acids  and  bases  tend  to  directly  combine,  tofortn 
This  reaction  may  be  utilized,  ii'  it  be  the  objecl  oi  the 
prescriber  to  obtain  the  Ball  that  will  result  from  the 
bringing  together  of  an  acid  and  base  ;  bu1  if  the  purpose 
of  the  prescription  be  to  retain  free  acidity  or  alkalinity, 
arid-,  and  lia-rs  inihi  not  be  <  unjoined  in  prescription. 

2.  Stronger  acids  or  bases  tend  lodisplaa  weaker  bodies 
ofthost  categories  met  <r;th  in  solution,  in  ealim  combina- 
tion. Thus,  if  Midic  carbonate  in  solution  be  treated  with 
nitric-  arid,  the  nitric  acid  will  displace  the  carbonic  to 
the  formation  of  sodic  nitrate  in  solution  and  the  evolu- 
tion of  carbon-dioxide  gas.  Strictly  speaking,  the  Btate- 
lneni  of  this  reaction  is  a  circulus  in  definu  ndo,  since  one 
acid  is  known  to  be  "stronger"  than  another  only  by 
the  fact  of  its  Bupplanting  Mich  ether  acid  in  saline  com- 
bination, in  solution.  The  statement,  however,  as  made, 
is  convenienl  as  a  reminder  to  the  prescriber  of  a  set  of 
reactions  which  are  of  common  occurrence,  and  whose 
bearing  upon  prescribing  is  as  important  a-*  it  is  obvious. 

'.',.  Salts  in  solution  U  nxUfrexchaitgt  radicles :  or  acids,  >>/• 
bases,  to  displace  their  respectia  brethren  insaiin*  combina- 
tion, if  thereby  an  insolubl  id  will  form.  It.  as 
the  cant  phrase  runs,  nature  "  abhors  a  vacuum,"  she  also, 
with  equal  uniformity  of  habit,  itates  ; 
for  reactions,  determined  evidently  by  the  fad  that  n 
precipitate  will  result,  are  among  the  commonesl  occur- 
rences of  chemistry.  Concerning  this  reaction  as  it  af- 
fects the  prescriber,  it  must  be  remembered  that  while 
with  some  medicines  the  chemical  change  determining 
precipitation  may  profoundly  affecl  medicinal  potency, 

yet  with  others  this  may  not  be  SO,  so  that  with  certain 
medicines,  so  far  as  their  medicinal  usefulness  i-  con- 
cerned,  tli eiirreiiee  of  the    precipital ion   is  a   matter 

of  unimportance.  Also,  the  purpose  of  a  prescription 
may  be  for  the  very  obtaining  of  a  medicinal  substance 
in  precipitate,  a-  in  the  case  of  tin-  so-called  black  and 
in  'loir  w  ashes  i  if  mercury,  under  which  circumstani 
course,  the  induction  of  the  reaction  is  legitimate.  Gen- 
erally, however,  the  occurrence  of  a  precipitate  in  a  me- 
dicinal mixture  is  objectionable;  for,  even  if  medicinal 
virtue  he  not  affected,  the  turbidity  i-  unsightly,  and.  by 
the  settling  of  the  precipitate  as  the  bottle  stands,  doses 
drawn,  on  the  one  hand,  from  the  full  or.  on  the  Other, 
from  the  nearly  empty  vial  will  vary  enormously  in 
strength  of  the  precipitated  ingredient,  unless  the  bottle 
he  thoroughly  shaken  at  the  taking  of  each  dose.  The 
following  table  of  notabh  mutually  precipitanl  solutions, 
taken  from  the  writer's  "Manual  of  .Medicinal 
nology,"  is  convenienl  for  reference.  The  reactions 
therein  broadly  stated  as  occurring  with  solutions  of  salts 
of  the  alkaloids,  and  of  the  metals,  an-  true  in  the  .</«  neral- 
ily  of  instances  only. 
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Impregnation. 
Indian  Springs. 


4.  Tilings  in  solution  precipitate  on  addition  of  an  e.r- 
ess  of  a  fluid  in  which  they  are  respectively  insoluble. 
Here,  as  in  the  former  instance,  precipitation  may  not  af- 
fect medicinal  potency,  but  yet  is  to  be  generally  avoided, 
because  of  the  intrinsic  objections  to  precipitates  in  me- 
dicinal mixtures,  as  set  forth  above.  The  two  medicinal 
solvents  most  concerned  in  the  present  relation  are  waU  r 
and  alcohol,  and  the  commonest  instances  of  the  reaction 
in  question  are  afforded  as  follows  albuminous,  gelati- 
nous, gummy,  saccharine,  and  many  saline  bodies  that  dis- 
solve in  water  are  yet  commonly  insoluble  in  alcohol, 
and  so  precipitate  on  addition  of  an  excess  of  alcohol  to 
their  aqueous  solution  ;  while,  vice  versa,  alcoholic  solu- 
tions of  volatile  oils,  balsams,  camphor,  and  resins,  precipi- 
tate on  treatment  with  excess  of  water. 

5.  Powerful  oxidizing  agents  may  determine  explosions 
on  concentrated  admixture  with  readily  oxidisable  sub- 
stances. The  exact  conditions  determining  explosions 
with  individual  mixtures  of  this  category  will  vary  with 
the  substances  concerned,  and  must  be  learned,  therefore, 
with  each  medicine.  All  that  is  appropriate  to  state  in 
this  place  is  that  the  medicinally  used  powerful  oxidizers 
are  chromic  and  strong  nitric  or  nitro-hydrochloric  acids, 
potassic  chlorate  and  potassic  permanganate;  while  the 
medicinal  substances  of  easy  combustibility  are  oils,  alco- 
hols, and  ethos  (including  in  the  latter  categories  glya  rin 
and  sugars,  bodies  chemically  belonging  to  the  alcohols), 


dry  organic  substances  generally,  and   the  elementary 
bodies,  sulphur  and  phosphorus. 

Physiological  incompatibility,  as  already  stated,  is  al- 
leged between  medicines  whose  respective  so-called 
"  physiological  "  effects  are  mutually  antagonistic.  Such 
antagonisms  are  individual  and  peculiar,  and  are  best 
discussed  in  connection  with  the  individual  medicines 
concerned.  Two  points  alone  are  proper  subject  for  men- 
tion in  this  place.  The  first  is  that  exact  antagonism  in 
all  directions  of  physiological  action  of  drugs  is  very  rare  . 
and  the  second,  that  in  practical  prescribing,  the  fact  of 
an  antagonism  need  not  preclude  the  proper  conjunction 
of  two  antagonistic  medicines  in  the  same  mixture.  On 
the  contrary,  many  of  the  happiest  of  medicinal  combina- 
tions are  of  remedies  more  or  less  antagonistic  in  opera- 
tion ;  this  either  because  the  antagonism  is  itself  service 
able  in  mellowing  a  too  intense  action  of  the  dominant 
antagonist,  or  because  the  drugs,  though  antagonistic  in 
some  lines,  are  synergic  in  others,  and  so  together  yield  a 
resultant  effect  better  lor  certain  remedial  purposes  than 
the  unmodified  effect  of  either  medicine  used  singly.  An 
example  of  the  former  instance  is  the  common  combina- 
tion of  castor-oil  and  laudanum  ;  and  of  the  latter,  the  as- 
sociation of  atropine  with  morphine.      Edward  Curtis. 


INDIANAPOLIS.     The  accompanying  chart,  represent- 
ing the  climate  of  the  City  of  Indianapolis,  Ind.,  and  ob- 

Climate  of  Indianapolis,  Ind. — Latitude  39°  46',  Longitude  86°  10'. — Period  of  Observations,  March  1,  1871,  to  December 
31,  1883. — Elevation  of  Place  of  Observation  above  the  Sea-level,  703  feet. 
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tained  from  the  Chief  Signal  Office,  in  "Washington,  is 
here  introduced  for  convenience  of  reference.  .  A  detailed 
explanation  of  this,  and  of  the  other  similar  charts  pub- 
lished in  this  Handbook,  may  be  found  in  the  article  en- 
titled Climate  ;  where,  also,  the  reader  will  rind  sugges- 
tions as  to  the  method  of  using  these  charts.         H.  R. 

INDIAN  SPRINGS,  GA.     locution   and  Post-office,  In- 
dian Springs.  Butts  County,  Ga. 

Access. — By  railroad  from  either  Macon  or  Atlanta. 
Analysis  (J.  R.  Colting).  — One  pint  contains  : 

Grains. 

Carbonate  of  mngnesia ' 1.982 

Sulphate  of  potassa 8.415 

Sulphate  of  magnesia 71.528 

Sulphate  of  lime "152 

Total .- S4.077 

Gases.  Cub.  in. 

Carbonic  acid     l.WXS 

Sulphuretted  hydrogen 3.01 15 

Nitrogen '. 0.156 

9 


imii.iii  Springs. 

InlaiK-)  . 
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Therapeutk  Properties  These  are  very  valuable 
purgative  sulphur  water-,  ami  enjoj  a  deservedh  high 
reputation.  6   B.  I'. 

INDIAN  SPRINGS.  IND.  Location  and  Post-office, 
Trinil  j  8pi  ingi    Martin  <  lounty,  [nd. 

Access  Bj  Ohio  &  Mississippi  Railwaj  to  Shoals, 
thence  nine  miles  bj  stage  ;  or  by  Louisa  [He,  New  Albanj 
&  Chii  to  B(  dford,  thence  by  stage. 

Analysis  (E   T   Cox)/ — One  pint  contain 

Gi    ■  . 

[  lime  

a 

,-fia 0.315 

mate  ol  magnesia 

m 4.921 

!      

Sulphate  of  lime 





Sulphi  

I  alumina ....     0.10  I 

ron 

i  I  and  bromidi  • 



Total 20.407 

Cub.  in. 

onic  acid 0.T7 

Sulphuretted  hydrogen 0.25 

Nitrogen 

Therapeutic  Properties.— This  is  a  mild  saline- 
sulphur  water.  The  springs,  five  in  aumber,  discharge 
aboul  four  hundred  gallons  per  minute,  giving  an  abun- 
dant supply  for  bathing. 

The  hotel  accommodates  two  hundred.         G.  B.  /■'. 

INDIGO,  WILD  {Baptisia  tinctoria,  R.  Br.;  Order, 
uminosa),  a  bushy  perennial  kerb,  with  an  upright 
branching  Btem  aboul  hair  a  meter  high,  trifoliate  leaves 
witli  obovate  leaflets,  and  fev  flowered  racemes  of  yel- 
low papilionaceous  flowers.  It  grows  abundantly  in  dry 
woods  and  pastures  in  the  United  Stales  and  Canada,  and, 
when  dried,  the  leaves  and  flowers  blacken  as  the  gerar- 
dias,  Indian  pipe--,  and  other  rool  parasites  do. 

Wild  indigo  has  a  knotty  woody  root,  ten  to  twenty 
centimetres  long,  with  long,  straighl  branches  five  or  six 
millimetres  in  diameter ;  root-bark  dark  brown,  fibrous, 
easily  separating  ;  odor  none;  taste  bitterish  and  slight  1\ 
acrid  ;  the  activity  resides  in  the  bark,  the  wood  itself 
bi  nrj  tasteless. 

Constituents, — Resin,  and  a  nol  very  well  known 
alkaloid,  whose  chloride  is  crystalline,  separated  by  Dr. 
P.  V.  Greene. 

A<  hon  IND  Use. — This  is  anpther  of  the  disagreeably 
violenl  or  uncertain  emetics  and  cathartics  of  which  our 
native  Materia  Medica  seems  to  be  so  prolific,  and  of  w  hich 
scarcely  any  have  taken  general  hold  ol  medical  favor. 
It  has  had  some  vogue  in  fevers,  in  dysentery,  and  as  a 
wash  for  ulcers,  sore  mouth,  etc.  It  may  be  given,  if  de- 
i,  in  decoction ;  there  is  also  a  resinoid,  "baptism," 
in  the  market.  Dose  of  the  decoction  I  . \  i,  ten  or  til  teen 
cubic  ci  niiim  ters. 

Allied  Plants.     See  Senna.  W.  P.  Bolles. 

INFANCY.  The  period  of  life  comprised  under  the 
term  infancy  has  been  variously  limited  by  different 
winters      Somi  include  under  it  the  first  year  only ;  while 

i  •,  have  extended  it  to  the  end  of  the  fourth  or  fifth. 
Probablj  the  besl  limitation  is  thai  which  includes  under 
it  the  period  from  birth  to  the  end  of  the  first  dentition. 
when  early  childhood  maj  be  -aid  to  commence.  It  is 
the  period  ol  life  especially  characterized  by  extreme 
frailty,  rapid  growth,  and  commencing  development. 
Life  at  this  time,  therefore,  possesses  features  ol  much 
interest.     It   :  d  especially  liable  to  disease,  some 

of  the  manifestations  of  which  are  peculiar  to  it.  such  as 
rickets  and  laryngismus  stridulu  though  similar 

In  w  dial  we  mei  I   with  in  the  adult,  arc  ] v  or  less  modi 

fled  bj    the  ii  titution.     The  mortalitj    ol   this 

period  is  many  fold  whai  it  is  in  later  years. 

Anatomical  \m>  Physiologk  w.  <  btara<  n  fustics. 
— The  first  act  of  the  new-born  is  to  inspire.     With  thai 

ait  lie-  w  hoi,    (in.  illation  is  altered.       For  the  firsl    time   a 


full   current    of   blood   distend-  the  pulmonary  arteries  tp 

meet  air  iii  the  newly  opened  vesicles  of  the  expand 
in":  lungs  j  the  thorax  is  enlarged,  and  the  diaphragm 
and  abdominal  viscera  depressed — all  probably  conspiring 
to  assist  the  alteration  of  circulation.  Thrombi  immedi- 
ately form   in   the  VenOUS   and   arterial   duel-,  and    in  the 

umbilical  veins  ami  arteries;  al  the  same  time  contrac- 
tion of  their  muscular  coal  take-  place,  greatly  reducing 
their  calibre.  In  an  infant  thirty--ix  hours  old.  Vbgl  1 
found  the  ductus  arteriosus  scarcely  large  enough  to  ad- 
mil  a  probe,  In  time  the  vessels  shrivel,  and  become 
converted  into  fibrous  cord-;  the  gradual  retraction  ol 
the  umbilical  arteries  gives  to  the  navel  its  peculiar 
shape.  The  foramen  ovale  closes  more  slowly.  The  bor 
der  of  the  valve  usually  remain-  free  for  some  months 
(Vogel),  bul  the  foramen  is  so  completely  covered  that 
no  detriment  to  the  circulation  ensues.  As  Boon  as  res- 
piration is  established,  the  more  or  less  livid  hue  of  the 
skin,  dm-  to  ii  i  -•  h\  parturition  with  the  foetal 

circulation,  is  exchanged  for  the  deep  red  of  the  new 
horn  infant.     This  fades  in  a  few  days,  when  the  skin 
frequently  the  yellowish  hue  spoken  oi  as  icte- 

ric. As  to  the  true  cause  of  this  we  are  -till  in  doubt. 
Apart  from  the  yellow  color  of  the  skin,  there  arc  no 
other  symptoms.  It  gradually  disappears  of  itself,  so  that 
by  the  third  week  the  skin  should  assume  the  rosy  tint 
of  healthy  infancy.     The  tine,  soft  hairs  which  at  birth 

■  almost  the  whole  body  generally  fall   out   by  this 

time,  and  are  not  renewed  ;  but  feeble  infants  retain  them 
longer.  The  long,  strong  hair-  on  the  scalp,  with  which 
man]  infants  arc  horn,  fall  Out  at  a  later  period,  and  arc 
r<  placed  by  liner  and  generally  lighter-colored  hair. 

For  the  firsl  few  month-  the  lachrymal  and  sudorip- 
arous glands  have  little  functional  activity;  it  is  almost 
impossible  to  produce  sensible  perspiration  in  an  infant 
a  few  weeks  old.  After  thn-e  months  the  secretion  be- 
comes freer,  and  in  rachitic  infants  i-  often  very  pro' 
'idie  ids  iii  the  earlier  half  ot'    infancy  are 

very  active.  The  secretion  of  those  in  the  scalp  begins 
about  the  Second  month,  to  form  the  incrustation  known 
a-  seborrhcea  capillitii.  it  is  developed  gradually.  At 
first  the  si-  dp  over  the  vertex  ha-  the  appearance  of  hav- 
ing been  smeared  with  wax  :  afterward  a  more  distinct 
-i  ah  forms,  of  a  yellow  ish  brow  n  color.  Portions  can 
be  easilj  removed  by  the  finger-nail,  when  the  subjacent 
,-kin  will  be  found  in  a  health]  state,  not  even  congested. 

About    tin-   end   of   the   first   year  the  exee--ivc    secretion 

ceases  spontaneously,  and  the  scabs  dry  and  crumble 
away.  In  healthy  infants  fat  i-  abundant  in  the  sub- 
cutaneous tissues,  but  generally  absent  from  the  interior 
of  the  hod}'.  The  muscles  in  tiic  new-born  arc  -mall  and 
-oft  :  not  iill  after  the  sixth  month  an-  they  felt  firm  ana 
resisting.  The  bones  contain  a  large  percentage  of  oi- 
ganic  matter. 

The  secretions  from  all  the  mucous  membranes  com- 
mence shortly  after  birth.     The  mouth  and  nasal  cavities 

i me  moist,  though  sometimes  imperfectly  so.     S 

is  also  secreted,  but  apparently  from  the  parotid  glands 

alone  (JaCObi),  and  the  amount  for  the  first  two  or  three 

wei  Us  is  but  ma  tenth  of  what  ii  becomes  aboul  the  third 
or  fourth  month.  Not  till  this  lime  do  the  submaxillary 
-land-  begin  to  be  active.  The  gastric  follicles  at  birth 
secrete  a  fluid  capable  of  digesting  the  casein  of  the 
mother's  milk.  The  intestinal  villi  arc  abundant  and 
large,  even  surpassing  in  size  the  corresponding  struc- 
tures in  the  adult  (Berg),  and  contain  large  capillaries. 
The  glands  of  Lieberkiinn  are  present,  but  tew  in  num- 
ber and  p -lj  developed.     The  -ami-  i-  true  of  Peyer's 

-lands,  which  do  not  reach  their  development  till  after 

the  early  months  of   infanC]   are   past.      The   secretion  of 

u-   iii   the  infantile  inte-tiiie-  is  copious.      It   readily 

ferments  and  become-  sour,  neutralizing  easily  the  feebly 

alkaline    intestinal   juice-   and   the   secretion-   of  the  pan- 

creas  and  the  liver- (Jacobi).     The  secretion  of  the  pan- 

.  i-  for  the  firsl  few  months  very  deficient.     The 
ai  birth  is  very  largi  .  occupying  the  greater  half  of  the       * 
abdominal  cavity,  and  early  secretes  a  light-brown  bile 
which  gives  to  the  face-  an  orange  yellow  color.     The  me- 
1  r  considered  to  be  simply  an  admixture 
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of  bile  with  intestinal  mucus,  but  is  found  to  contain  flat 
epithelial  cells,  which  could  not  have  originated  in  the 
intestinal  canal,  with  tine  hairs  and  fat-globules  evi- 
dently cutaneous.  The  latter  ingredients  are  supposed 
to  be  derived  from  the  amniotic  fluid  containing  some  of 
the  vernix  caseosa  in  suspension.  It  is  inferred  that  the 
foetus  has,  from  time  to  time,  swallowed  quantities  of 
this  fluid,  the  water  of  which  is  absorbed  by  the  stomach, 
while  the  other  ingredients  pass  through  as  indigestible 
substances. 

Occasionally,  in  young  infants,  a  very  imperfect  devel- 
opment of  the  muscular  coat  of  the  intestines  is  met  with. 
This  becomes  a  frequent  source  of  colic  and  constipation 
(Jacobi).  We  note,  also,  considerable  difference  in  the 
relative  size  of  the  several  parts  of  the  alimentary  canal, 
as  compared  with  those  of  the  adult.  The  stomach  at 
birth  is  small,  less  elongated,  and  situated  more  verti- 
cally. Thus  emesis  is  much  more  readily  produced. 
Digestion  and  peristaltic  action  are  also  much  more  rapid. 
Both  small  and  large  intestines  are  comparatively  long. 
Treves  gives  the  average  length  of  the  small  intestine 
at  birth  at  9  feet  5  inches,  and  of  the  large  at  1  foot  10 
inches,  and  says  that  there  is  remarkably  little  deviation 
from  these  figures.  During  the  first  two  months  he  reck- 
ons that  the  small  intestine  will  grow  about  two  feet  per 
month,  but  after  that  period  the  development  proceeds  in 
a  most  irregular  manner — depending  upon  the  nature  of 
the  food,  the  vigor  of  the  digestive  process,  and  the  activ- 
ity of  the  abdominal  nervous  centres.  It  bears  no  rela- 
tion to  the  general  growth  of  the  body,  nor  to  the  weight 
of  the  child.  Of  the  large  intestine,  both  ascending  and 
transverse  colon  at  birth  arc  short,  leaving  the  descend- 
ing colon,  and  especially  the  sigmoid  flexure,  of  great 
comparative  length.  For  the  first  four  months  the  growth 
in  length  is  very  slight ;  but  a  certain  amount  of  readjust- 
ment appears  to  take  place,  by  which  the  ascending  and 
transverse  portions  increase  at  the  expense  of  the  sigmoid 
flexure.  After  four  months  it  grows  regularly  and  stead- 
ily. In  a  subject  a  year  old,  it  measured  2  feet  6  inches 
(Treves).  Occasionally  this,  great  length  of  the  sigmoid 
flexure  persists  throughout  infancy,  seriously  impeding 
the  passage  of  the  freces  and  giving  rise  to  constipation 
(Jacobi).  At  birth  the  kidneys  are  distinctly  tabulat- 
ed, but  gradually  change  their  form  ;  so  that,  toward  the 
close  of  infancy,  they  have  the  same  shape  as  in  adult  life, 
although  they  are  comparatively  larger.  The  n  rial  seci\  - 
Hon  commences  early,  even  before  birth.  Occasionally 
it  happens  that  during  the  first  few  weeks  of  life  crystals 
of- uric  acid  and  urates,  the  result  of  the  rapid  metamor- 
phosis of  the  tissues,  are  found  in  the  urine.    They  excite 


more  or  less  fretfulness  in  the  infant,  through  their  elimi- 
nation, and  stain  the  diaper,  on  which  they  appear  as  a 
pinkish-red  powder.  Not  infrequently  they  are  arrested 
in  the  tubules  of  the  pyramids,  where  they  are  seen  as 
pinkish-red  spots  or  lines  (uric-acid  infarction).  Patho- 
logical consequences  are  rarely  attributed  to  them.  Vir- 
chow,  however,  thinks  that,  in  the  foetus,  they  may  pro- 
duce obstruction  and  inflammation  of  the  renal' tube's,  and 
ascribes  to  them  some  instances  of  congenital  cystic  de- 
generation. During  infancy  the  kidneys  seldom  under- 
go degenerative  changes  as  in  the  adult,  but  they  are  lia- 
ble to  congestion  and  inflammation  (Smith). 

Circulatory  System. — The  blood  of  the  new-born  con- 
tains a  large  amount  of  hsemoglobulin  (twenty-two  per 
cent,  of  the  whole  solid  constituents),  but  the  amount  of 
fibrin  is  small,  and  the  comparative  amount  of  blood  iu 
the  body  is  said  to  be  much  less  than  it  is  in  the  adult. 
These  conditions,  however,  soon  change.  The  amount 
of  haemoglobulin  at  once  begins  to  decrease,  reaching  its 
minimum  about  the  sixth  month,  when  the  amount  re- 
mains stationary  until  after  the  sixth  year  (Leichten- 
stcrn) ;  after  that  it  begins  to  increase  again.  The  fibrin 
rapidly  increases  in  amount.  The  infant,  after  the  first 
few  months,  has  more  blood,  in  proportion  to  its  weight, 
than  the  adult  ;  but  the  blood  is  of  low  specific  gravity 
(1.045  to  1.049),  has  less  fibrin,  less  salts,  less  hsemoglob- 
u'lin,  less  soluble  albumen,  and  more  white  blood-cor- 
puscles than  that  of  more  adult  life.  The  large  arteries 
in  the  newly  born  and  infant  are  wide,  but  they  do  not 
grow  equally,  nor  do  they  exhibit  the  same  relative  pro- 
portions that  we  meet  with  in  the  normal  development  of 
the  adult.  The  subclavian  and  carotid,  during  the  early 
mouths,  arc  comparatively  large  in  the  infant,  correspond- 
ing with  the  more  rapid  development  of  the  head  and 
upper  extremities.  The  pulmonary  artery  is  from  two 
to  four  centimetres  larger  than  the  descending  aorta — im- 
plying active  work  for  the  lungs.  Although  the  arteries 
are  large,  the  heart  itself  remains  proportionately  small. 
Especially  is  this  the  case  in  the  first  year  ;  so  that  in  the 
infant  it  would  appear  that  growth  and  physiologically 
low  blood-pressure  go  hand  in  hand  (Jacobi). 

The  jiuhr  of  an  infant  is  naturally  quicker  than  that 
of  an  adult.  Slight  causes  disturb  and  greatly  accelerate 
it.  Occasionally  slight  irregularity  of  rhythm  is  noticed. 
Owing  to  its  extreme  feebleness,  observers  have  varied 
much  in  their  statements  as  to  its  frequency  during  the 
first  few  weeks  of  life.  The  following  table  of  statistics, 
by  Dr.  J.  Lewis  Smith,  in  winch  sources  of  error  at  the 
wrist  were  avoided  by  auscultation  or  palpation  of  the 
precordial  region,  is  apparently  reliable  : 


Table  of  Infantile  Pulse  in  Health. 


Age. 

First  week. 

End  of  first  week  to  end 
of  first  month. 

Em!  of  first  month  to 
end  of  third  month. 

End  of  third  month  to 
end  of  sixth  month. 

End  of  sixth  month  to 
end  of  first  year. 

State. 

fa 

< 

a 

<1 

< 

5 

X 

H 

03 

a? 

< 

Awake. 
Excited. 

< 

< 

"3 

s 

'5 

X 

H 

c7 
a 

< 

< 

•a 

u 
'p 

Number  of  observations  . . . 

If) 

00 

4 

10 

10 

4 

17 

15      j       6 

G 

25 

6 

3 

20 

6 

(108 
1140 

12-2 

104 
152 

126 

140 

Kill 

14S 

104 
114 

118 

124 

100 

139 

140 
162 

152 

104 
132 

118 

112     |     144 
148         ISO 

132         100 

104 
116 

108 

112 
140 

129 

132 
156 

14T 

109 

112 
144 

127 

132 
198 

156 

After  the  end  of  the  first  year  the  frequency  of  the 
pulse  decreases  rapidly.  Toward  the  close  of  the  period 
of  infancy  its  average,  in  infants  awake  and  not  excited, 
is  95  to  105,  in  infants  asleep,  90  to  95. 

On  account  of  the  circular  shape  of  the  chest,  respira- 
tion in  the  young  infant  is  carried  on  almost  wholly  by 
the  diaphragm,  and  is  therefore  described  as  abdominal. 

Under  the  age  of  six  months,  respiration  is  apt  to  be  ir- 
regular. Slight  muscular  efforts,  and  causes  sometimes 
not  appreciable  by  us,  will  suspend  the  breathing  for 
comparatively  long  intervals.  In  the  new-born,  sighing 
is  occasionally  noticed. 


M.  Rogers,  as  quoted  by  Meigs  and  Pepper,  gives  39 
as  the  average  number  of  respirations  during  the  first 
week  of  life,  and  35  as  the  average  for  infants  between 
two  months  and  two  years. 

Eustace  Smith  gives  "40|  or  perhaps  more,"  as  the 
number  of  respirations  in  the  new-born,  but  adds  that 
they  soon  become  less  rapid.  In  reference  to  this  quick- 
ened action  of  both  heart,  and  lungs,  attention  is  drawn 
by  Jacobi  to  the  greater  labor  required  of  these  organs  in 
the  infant  as  compared  with  the  adult.  Not  only  must 
their  own  development  go  on,  but  this  increased  action  is 
demanded  of  them.     Hence  fatigue  is  more  easily  experi- 


11 


I II  1.1  II <)  . 

llllitlll    \   . 


REFEREN(  E    HANDBOOK    OF   THE   MEDICAL   SCIENCES 


enced,  and  the  greater  necessity  of  sleep  is  readily  ex 
plained. 


Dr.  Smith  gives  the  following  table  as  tbe  result  of  1 1 i — 
own  observations  on  children  under  one  year : 


Table  of  Infantile  Respiration  in  Hi  w.m 


First  half- 
Id  >ur. 


First  half-hour 


Mum! 






14 


I  104 


48  ."• 


i.l 


52 


40 

i.l 


End  of  fir»t 
Ural  month. 


13 


40 
»tf 


13 


End  of  lir-i 
month  to 
third  month. 


End  of  third 

month  tocnd  of 

sixth  month. 


16 


25 


45 


I 


.M 


52 
39 


54 


I   sixth 
month  to  end  .if 
Brat  year. 


1!) 


24 

40 


83 


(.4 


)'. 


24 


29 


The  lymphatic  system  in  the  infant  is  pre-eminently 
developed.  The  glands  are  numerous  and  large  in  size, 
and  the  intercommunication  between  them  ana  the  gen- 
eral system  is  more  marked  than  at  any  other  period  of 
life.  Brief  mention  may  lure  be  made  of  the  thymus 
gland.  At  birth  its  weighl  and  size  are  said  to  bear  a 
proportion  to  the  weighl  of  the  infant.  Ii  increases  in 
size  i  ill  about  the  close  of  the  second  year,  when  ii  ceases 
to  develop  ;  then  remains  stationary,  and  after  the  eighth 
year  rapidly  decreases,  Its  functions  are  nol  yet  a 
tained. 

Nervous  System. — Al  birth  the  cerebral  matter  is  sofl 
in  consistence  and  uniform  in  color;  nol  till  after  the 
dose  ut  the  lifst  month  does  the  gray  matter  make  its 
appearance  on  the  convolutions.  The  centres  in  the  me 
dulla  and  spinal  cord  are  in  a  much  more  forward  state 
of  development  than  those  in  the  cerebrum,  and  through- 
out infancy  maintain  their  functional  superiority.  In  the 
spinal  cord  the  centres  of  motion  and  circulation  in  the 
anterior  cornua  predominate  over  thoseof  sensation  in 
the  posterior.  Heme  the  greater  reflex  excitability  of 
the  nervous  system  in  infants.     So  much  is  this  the  ease 

that  Virchow  has  termed  them  "  spinal  system  men.'' 

Weight  and  Gbowth. — The  average  weight  of  the 
new-born  babe,  as  ascertained  by  Dr.  Kate  Parker  at  the 
New  York  Infant  Asylum,  is  found  to  be  :  Average  male 
weight,  71bs.  li  oz.;  average  female  weight,  ?  lbs.  4  oz. 
Some  enormous  weights  have  been  recorded.  One  recent 
case  is  mentioned  in  England,  where  the  infant  weighed 
23}  lbs  on  the  day  of  birth.     More  interesting,  perhaps, 

than  actual  weight  at  birth  is  the  conditi £  gain  or  loss 

afterward.  It  isfound  that  in  a  large  numberof  infants, 
owing  doubtless  to  delay  in  the  supply  of  the  mother's 
milk,  there  is  mure  or  less  loss  in  weight  during  the  first 
few  days,  [ngerslev,  as  quoted  by  Jacobi,  states  that,  of 
50  children  raised  at  the  breast,  -17  Inst  in  weight  until 
the  third  day,  and  33  did  not  begin  to  gain  until  the  fifth. 
Children  fed  on  cow's  milk  did  nol  regain  their  original 
weight  until  the  tenth  day.  Large  children  suffer  less 
ln-s  of  weight  and  recover  more  quickly  than  small  ones. 
In  contrast  to  this,  it  is  found  thai  in  the  young  of  mam 
mals  which  commence  to  take  the  dug  immediately 
afterbirth  increase  of  weighl  is  immediate  and  uninter- 
rupted. 

lie  following  are  the  results  of  the  observations  made 
:it  the  New  York  Infant  Asylum  by  Dr.  K.  Parker: 

In  ."in  infants  \\  ho  were  wet-nursed  and  well  taken  care 

of  there  was  al  the  end  of  the  week  : 

•  of  weigh  .  average  Rain,  4"/i0  oz. 

Loesof  weigl  i  o 

■■  -i  go  n,  12oj  Bo 

rage  gain. 
From  birth  to  4  month  or.  per  week, 

From  8  to  6  month    (Scaaeaj  ,  per  week. 

From  6  to  9  montl      6  2  lbs.  7'/e  oz.,  or  8  oz.  per  week. 

.  1  lb,  16  per  week. 

The  infant  grows  most  rapidly  in  the  first  few  weeks 
of  life.  The  increase  for  the  first  year  amounts  generally 
to  from  six  or  seven  inches  (Vogel)  to  ten  (Schadow), 
Afterward  the  growth  is  less  rapid.     When  about  six  or 


eight  weeks  old,  the  child  begins  to  raise  it-  head  and 
turn  it  voluntariiy  toward  a  bright  object.    Not  till  about 

the  seventh  month  dues  it  learn  to  Sit,  and  it  i-  still  later, 

toward  the  close  of  the  firsl  year,  bi  tore  the  lower  extrem- 
ities are  sufficiently  developed  to  enable  the  infant  to  make 
some  efforts  to  stand.  Two  or  three  months  later  it  should 
begin  to  attempt  to  walk.  Imperfect  nutrition  and  dis- 
eases associated  with  it  hinder  growth,  but  the  acute  ex- 
anthemata sometimes  appear  to  accelerate  it.  Growth 
dors  not  always  take  place  uniformly  ;  the  head  often 
increases  more  rapidly  in  Bize,  but  sometimes  the  extrem- 
ities. When  growth  is  too  rapid,  failure  of  strength, 
with  more  or  less  emaciation'jnay  ensue. 

About  the  sixth  month  tf<  ntition  generally  corami  o<  i  s, 
with  the  eruption  of  the  first  pair  of  temporary  incisors  : 
the  remainder  following  in  Successive  groups.      The  dale 

of  their  appearance  varies  considerably  in  different  chil- 
dren. Rapid  dentition  is  generally  accepted  as  the  index 
ol  progressive,  and  delayed  dentition  as  the  evidence  of 
retarded,  development,  hut  we  cannot  invariably  draw 
this  inference.  Merei  and  Whitehead  state  that  in  sev- 
enty nine  per  cent,  of  the  well-developed  the  first  teeth 

appeared  before  the  eighth  month  had  passed,  while  in 
sixty  per  cent,  of  those  with  unfavorable  development 
the  firsl  were  cut  at  eight  months  and  upward.  The  fol- 
lowing is  the  general  formula  tor  their  appearance,  as 
given  by  Routb  :  Anterior  incisors,  seventh  month  ;  lat- 
eral incisor-,  ninth  month  :  anterior  molars,  twelfth 
month  ;  canines,  eighteenth  month  ;  posterior  molars, 
twenty-fourth  to  thirtieth  months  (see  article  Denti- 
tion). 

During  the  earlier  months  of  infancy  the  anterior  fon- 
tanelli  remains  open,  and  affords  a  fair  indication  :  first, 
by  its  size,  of  the  state  of  development  in  the  cranial 
hones,  and.  s, ,  far,  of  the  stale  of  ossification  in  the  body 
generally  ;  and  second,  by  its  condition,  whether  bulging 
or  depressed,  of  the  condition  of  the  brain,  whether  con- 
gested or  anaemic.  It  is  said  to  be  smallest  in  the  new- 
horn,  gradually  increasing  in  size  up  to  the  ninth  month, 
when  it  remains  stationary  for  two  or  three  months,  and 
then  rapidly  lie-ins  to  close  (Vogel).  Between  the  fif- 
teenth and  eighteenth  months,  in  healthy,  well-developed 
children,  it  should  become  completely  ossified. 

The     DEVELOPMENT     OF     'till".     SEN8ES      \M>     MENTAL 

FACULTIES  iii  the  infant  is  an  interesting  study,  to  which 
comparatively  little  attention  has  been  directed.  For  the 
fi  ill'  >w  ing  facts  l  am  principally  indebted  t<>  an  article  i  >n 
the  subject  by  Professor  Preyer,  of  Jena  (see  American 
Journaloj  Obstetrics,  April,  lssii.  The  first  movements 
of  the  new  horn  infant  are  either  purely  reflex,  like  it- 
crying,  or  impulsive,  and  due  to  the  unloading,  in  an  ob- 
jectless manner,  of  its  ••  inherited  provision  of  motor  im- 
pulses." Sucking,  however,  is  not  a  purely  reflex  act, 
hut  is  instinctive  ;  otherwise  the  child  would  continue 
sucking  even  after  it-  hunger  was  satisfied.  Toward  the 
I  Ii  -e  of  the  third  month  we  gel  the  first  indications  of  an 
awakened  will,  in  the  holding  erect  of  the  head.  Before 
that  time,  if  the  child  he  held  upright,  its  head  will  fall 
to  One  or  Other  side.      This  can   scarcely   he   due  to  mere 

weakness  of  the  muscles,  tor  movements  requiring  more 
strength  arc   made  earlier.     After  it   has  succeeded   in 
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balancing  its  head  it  will  shortly  attempt  to  sit,  then  to 
stand,  and,  later  on,  to  walk.  Voluntary  grasping  is  not 
generally  noticed  till  after  the  fourth  month,  and  with  it 
comes  the  knowledge  of  things  apart  from  itself. 

Sensation,  both  general  and  special,  is  at  first  very  de- 
fective. The  senses  of  taste  and  smell  appear  to  be  the 
first  to  make  distinct  and  clear  impressions  on  the  mind. 
The  new-born  can  distinguish  between  bitter  and  sweet, 
and  the  taste  and  smell  of  the  milk  first  received  remains 
firm,  so  that  another  is  often  tried  only  to  he  put  away. 
Thus  memory  and  judgment  appear  to  arise  first  in  the 
domain  of  these  senses. 

Hearing  and  sight  are  very  deficient  at  first,  but  be- 
come afterward  of  much  importance  in  development. 
All  children  are  born  deaf.  Even  the  strongest  do  not 
notice  a  sharp  sound  earlier  than  six  hours  after  birth. 
More  frequently  it  is  some  days  before  we  notice  the  sud- 
den start  at  a  noise.  This  deafness  is  explained  by  the 
fact  that  the  Eustachian  tube  is  closed  until  opened  by 
the  acts  of  breathing  and  swallowing ;  the  middle  ear 
contains  no  air,  and  the  tympanum  stands  too  obliquely. 
After  the  ear  is  complete,  no  organ  of  sense  contributes 
so  much  toward  mental  development.  Deaf  children 
are  much  more  backward  than  are  the  blind.  The  eye 
appears  to  be  able  to  distinguish  light  from  darkness  al- 
most from  the  first,  but  that  is  all,  for  the  movements  of  the 
lids  and  balls  are  unsymmetrical.  After  the  sixth  week  a 
bright  light,  if  moved  slowly,  is  followed  with  the  eyes, 
which  begin  now  to  move  symmetrically.  It  is  only  after 
the  third  month  that  we  observe  the  quick  closing  of  the 
lids  on  the  approach  of  an  object.  After  the  sixth  month 
the  estimation  of  size,  distance,  and  color  becomes  grad- 
ually developed.  Not  till  after  the  third  year  are  all  the 
colors  distinguished. 

Speech  is  not  inborn,  but  the  tendency  to  it  is  inher- 
ited. At  first  only  vowels  are  uttered,  but  after  the  first 
few  weeks  we  can  determine  the  mental  state  of  the  child 
from  the  different  sounds  that  it  makes.  Gradually  the 
voice  becomes  more  modulated  to  suit  the  mood,  and  to- 
ward the  end  of  the  first  year  the  child  begins  its  first 
imitations  of  sound.  The  progress  is  more  rapid  after 
this,  but  for  a  long  time  the  expression  and  gestures  a  li- 
the most  important  means  of  communication,  and  the 
words  are  merely  accompaniments.  Then  one  word  is 
used  to  signify  several  thoughts,  showing  the  growth  of 
reasoning  power.  Two  or  three  words  are  next  joined 
together,  and  finally  complete  sentences  are  formu- 
lated. 

All  kinds  of  disturbances  of  speech  in  the  adult  have 
their  counterpart  in  the  child.  In  the  one  the  functions 
are  disturbed  by  disease,  in  the  other  they  are  not  yet 
sufficiently  developed. 

Infant  Mortality. — The  high  rate  of  mortality  in 
infancy  has  been  referred  to  and  deplored  by  all  writers 
on  the  subject.  In  England,  out  of  1,000  infants  under 
one  year,  there  die  annually  141.8  ;  in  France,  223.2  ;  in 
Italy,  273.3  (Farr).  These  are  the  mean  rates  for  rural 
and  urban  districts.  In  large  cities  the  rates  are  higher. 
In  Paris,  during  the  four  years  1863-66,  the  mean  annual 
death-rate  of  infants  under  one  year  was  290  per  1,000 
living.  In  Berlin,  in  1873,  it  reached  320  per  1,000,  or 
forty-two  per  cent,  of  the  total  number  of  deaths ;  the 
general  death-rate  for  the  same  year  being  28.29  (Vir- 
chow).  In  Boston,  with  a  general  death-rate  not  exceed- 
ing 24.5  per  1,000,  the  mean  death-rate  of  infants  under 
one  year,  determined  in  the  four  census  years  1855,  1865, 
1870,  and  1875,  was  272.7  per  1,000  infants  living,  while 
for  children  under  five  it  was  95.6.  The  same  rates  are 
more  or  less  true  at  present  for  all  our  large  North 
American  cities.  Curtis  says  that  out  of  every  hundred 
children  born  alive,  about  twenty-five  die  before  the  end 
of  the  first  year,  and  from  forty  to  fifty  before  reaching 
the  close  of  the  fifth  year.  This  appears  to  be  a  some- 
what high  estimate  for  most  of  our  cities,  yet  it  is  doubt- 
less true  in  a  few.  In  smaller  towns,  and  in  the  coun- 
try, the  rates  are  very  much  lower,  but  even  there  the 
percentage  of  deaths  occurring  in  infancy  forms  a  large 
proportion.  With  each  year's  advance  in  age  the  liability 
to  sickness  and  death  rapidly  diminishes,     More  than  half 


of  those  who  die  under  five  years  of  age  die  in  the  first 
year  (Jacobi). 

Such  high  rates  force  themselves  on  our  attention,  and 
demand  our  earnest  consideration  of  the  causes  that  give 
rise  to  them.  Can  they  be  reduced  ?  is  the  practical  ques- 
tion with  which  we  have  to  deal. 

At  the  outset  we  notice  that  a  certain  small  percentage 
of  infants  are  born  with  vices  of  formation  more  or  less  in- 
terfering with  life  ;  cyanosis,  spina  bifida,  hydrocephalus, 
meningocele,  and  some  of  the  more  important  defects  of 
the  alimentary  canal  generally  terminate  life  within  the 
first  few  months.  Even  when  no  such  defect  presents 
itself,  we  must  recognize  the  fact  that  life  in  the  in- 
fant is  of  necessity  very  frail.  The  great  and  important 
changes  which  take  place  in  the  organism  with  the  com  • 
pletion  of  birth  and  the  rapid  development  which  after- 
ward ensues  are  both  fraught  with  special  dangers,  even 
to  those  naturally  healthy.  In  man}-,  however,  we  have 
the  added  weakness  involved  in  a  hereditary  disease. 
Syphilitic,  scrofulous,  and  tuberculous  taint  in  the  parent 
most  surely  entail  an  enfeebled  offspring,  unless  power- 
ful preventive  measures  be  taken.  Even  where  we  have 
no  distinct  diathetic  disease  to  grapple  with,  general  de- 
bility and  many  chronic  affections  in  the  mother  affect 
the  vitalitj'  of  the  offspring  unfavorably,  and  render  it 
more  liable  to  succumb  to  disease.  When  we  inquire 
into  the  special  diseases  that  are  most  fatal  in  early  life, 
we  find  that  the  great  number  of  them  may  be  referred 
to  one  of  the  following  classes  :  1.  Acute  zymotic  dis- 
eases, among  which  the  most  important,  on  account  of 
their  frequency  and  great  mortality,  are  measles,  scarla- 
tina, diphtheria,  and  pertussis.  Of  these,  pertussis  has 
its  maximum  fatality  during  the  first  year,  measles  in  the 
seconel,  and  scarlet  fever  in  the  third  and  fourth  (Farr). 
Unfavorable  hygienic  surroundings  increase  largely  the 
mortality  of  these  diseases  by  weakening  the  vitality  of 
the  infant,  and,  perhaps  also,  by  increasing  the  virulence 
of  the  poison  itself.  Strict  isolation  and  thorough  disin- 
fection must  be  demanded  by  the  physician  in  all  such 
cases.  Anything  less  becomes  culpable.  2.  Diseases 
connected  with  a  hereditary  diathesis,  such  as  the  syph- 
ilitic, the  scrofulous,  and  the  tuberculous.  Dr.  Curtis 
estimates  that  from  ten  to  fifteen  per  cent,  of  all  deaths 
under  five  years  must  be  assigneel  to  this  class.  In  many 
of  these  the  physician  may,  by  timely  therapeutic  or  hy- 
gienic measures,  avert  the  mischief,  and  it  is  his  duty,  as 
far  as  it  is  in  his  power,  to  insist  that  such  measures  shall 
be  taken  by  the  parent.  3.  Inflammation  of  the  respiratory 
organs,  principally  bronchitis  and  pneumonia,  affecting 
chiefly  children  over  one  and  under  five  years.  Dr.  Farr 
says  that  this  class  is  the  cause  of  nearly  one-sixth  of  all 
the  deaths  under  five.  Dr.  Jacobi  estimates  that  21  per 
cent,  of  all  the  deaths  in  the  first  year  of  life  are  due 
to  this  cause,  and  36.5  per  cent,  of  the  deaths  in  the  sec- 
ond year.  In  a  majority  of  these  cases  the  cause  must 
undoubtedly  be  fountl  in  undue  exposure  to  wet  and  cold, 
with  insufficient  covering  to  chest  and  extremities  ;  the 
result  of  ignorance  or  vanity  on  the  part  of  the  parent. 
In  a  few  poverty  entails  defective  clothing,  fuel,  and 
house-shelter.  4.  The  diseases  of  the  digestive  system, 
including  the  diarrhoeas.  These,  by  reason  of  their  fre- 
quency and  fatality,  are  the  most  important  of  all  the  ail- 
ments of  early  life.  Their  common  symptom  is  denutri- 
tion.  Their  common  causation  is  a  faulty  dietary  and 
bad  hygienic  surroundings.  In  the  first  year  of  life  the 
deaths  from  this  cause  alone  have  been  estimated  by 
Jacobi  at  40.89  per  cent,  of  the  total  number  occurring 
during  that  period.  In  the  second  year  the  mortality,, 
though  large,  is  not  so  great. 

If,  however,  instead  of  considering  the  special  diseases 
which  lead  to  this  black-list,  we  go  deeper  still  into  their 
etiology,  the  principal  factors  will  be  found  to  be  as  fol- 
lows : 

1.  Improper  Dietary. — From  its  earliest  days  the  young 
infant  should  be  nursed  at  its  own  mother's  breast. 
Should  that  for  any  reason  fail  us,  we  have  no  perfect 
substitute.  Maternal  lactation  furnishes  fewer  victims 
than  either  wet-nursing  or  artificial  lactation  (Busey). 
This  is  a  fact  that  should  be  impressed  deeply  on  the 
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mind  ol  everj  ther.     With  wet  nursing,  however,  the 

results,  :is  a  rule,  i  bul  thi  difficulties  connected 

with  it  :t|  >{  >:i  11  many,  or  the  expense  quite  places  it  beyond 
their  reach  Practically,  when  maternal  lactation  fails, 
theonlj  resort  for  the  greater  number  is  artificial  feeding, 
with  results  thai  an  i  ral  the  more  disastrous  the 

earlier  recourse  is  had  to  it-  Too  often,  through  igno- 
01  carelessness,  ih<'  infant  is  fed  with  food  which 
the  \<  t  undeveloped  or  only  developing  glands  in  the  in- 
testines  are  unable  to  digest  perfectly.  Chronic  inflam- 
mation, imperii  >  t  absorption,  and  defective  nutrition 
the  result  ;  marasmus,  diarrhoea,  or  cholera  infantum  the 
end  The  great  mortality  arising  from  this  source  is 
well  shown  in  the  following  figures,  given  bj  Prof* 

Kehrer  in  his  lectures  on  infant  f 1.  Of  8,329  infants, 

ix  months   oi   agi   and  under,  that  died  in  Munich 
between    1868  70,  1,231,  or  marly  fiftfei  had 

been  suckled,  and  7,098,  or  over  85  per  cent  .  had  been 
brought  up  by  hand. 

2,  [mpun  Air. — This  is  another  source  of  deficient  vi 
t  alii  \  and  development  in  the  young  infant,  Thecrowded 
tenement  house  in  the  dark  and  filthy  street,  where  the 
heavy  atmosphere  never  gets  thoroughly  changed,  the 
heated  room  in  winter,  with  its  vitiated  and  deoxidized 
air,  are  importanl  factors  in  the  production  of  disease  in 
the  adult,  Inn  much  more  in  the  frail  system  of  the  in- 
fant, Especially  are  the  results  disastrous  when,  in  ad- 
dition to  general  vitiation,  the  air  is  loaded  with  germs 
of  decaying  animal  and  vegetable  material,  as  is  so  often 
the  case  during  the  summer  months.  These  are  absorbed, 
not  only  through  the  respiratory  tract,  bul  in  the  artificial 
food  "i  the  infant,  and  are  a  fruitful  source  of  diarrhoeas 
of  all  kinds.  Milk  and  liquid  farinaceous  foods  exposed 
to  air  containing  these  germs  rapidly  absorb  them  and 
become  putrescent.  Even  where  the  milk  or  food  is  ap- 
parently fresh  to  the  taste  when  taken,  the  introduction 
into  the  stomach  of  these  low  fungoid  organisms  in 
any  amount  initiates  changes  which  completely  arrest  di- 
gestion. Still  more  disastrous  are  the  effects  when  the 
germs  are  the  result  of  defective  drainage  or  sewn 
The  imbibition  of  such  is  frequently  followed  by  virulent 
inflammatory  affections  of  the  bowels,  with,  occasionally, 
symptoms  of  blood-poisoning. 

:!.  Extremes  of  heat  and  cold  raise  the  mortality  tallies. 
Routh,  in  his  treatise  on  "  Infant  Feeding,"  says  that 
among  the  most  pernicious  influences  to  young  children 
wi  may  include  cold.  An  extreme  fall  in  the  temperature 
produces  a  decided  increase  of  mortality,  principally  by 
disease  of  ihe  respiratory  organs.  The  same  is,  no  doubt, 
more  or  less  true  with  us,  although  our  houses  are  better 
provided  againsl  an  extreme  cold  than  are  the  English 
ones.  Here  it  is  the  extreme  of  heat  which  proves  so  dis- 
astrous. A  very  hot  summer  month  will  triple,  or  even 
quadruple  with  us  the  mortality  of  infants  under  one 
year  although    that    of  infants   from   one   to  five   may   he 

liaivh  doubled.  The  increased  prevalence  of  diarrhoea] 
diseases  during  the  summer  will  he  in  direct  ratio  to  the 
intensity  and  duration  of  the  heal  waves  (Davis).  This 
fatal  influence  of  extreme  heat  and  cold  is  well  illustrated 
in  the  following  tables,  quoted  by  Dr.  Busey  for  the  City 
of  Baltimore  . 

[Prevailing  direction  of  winds  in  summer  months,  8., 
S.W.     In  report  of  deaths  under  one  year  of  age, 
still  born  no1  includi 
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Imam  Bygiene. —  For  a  few  hours  after  the  birth  the 
mother  requires  rest,  but  after  that  the   infant    should   he 

applied  to  the  breast.  Although  the  full  supply  of  milk 
is  not  established  until  the  second  or  third  day.  yet,  in 
many  instances,  sufficienl  will  he  obtained  to  satisfy  the 
infant,  and  artificial  feeding  of  any  fashion  should  then 
he  discouraged.  The  frequency  of  application  should  be 
decided  by  the  strength  of  the  mother  and  the  urgency 
of  the  infant.  In  most  cases  at  this  early  period  the  in- 
fant does  iini  require  much ^and  three  or  four  times  a  day 

Seems  tO  Satisfy  it.      Should  the   influx   he  delayed  a   few 

days,  and  the  infant  he  fretful,  it  would  seem  advisable 
to  have  it  fed  with  a  little  cow's  milk,  mixed  with  three 
times  its  quantity  of  warm  water  and  sweetened.  For 
the  first  month  it  is  difficult  to  obtain  regularity  in  nurs- 
ing, hut  care  should  he  taken  to  let  the  mother  know  the 
importance  of  regular  feeding,  and  that  crying  and  fret- 
fulness  during  the  intervals  are  not  due  to  hunger,  but 
to  colic,  which  will  he  aggravated  in  time  by  irregular 
nursing.  After  the  second  month  an  interval  of  at  least 
two  hours  between  each  nursing  should  lie  insisted  on 
for  the  day.  During  the  night  this  should  he  lengthened 
to  three  or  four.  As  the  child  grows  older  its  stomach 
becomes  capable  of  taking  larger  quantities  at  a  time, 
ami  the  intervals  should  be  correspondingly  lengthened 
to  nearly  lour  hours.  Hut  while  regularity  is  required 
to  insure  good  digestion  and  nutrition,  mathematical 
exactness,  as  \j,  Doune*  has  said,  would  he  ridiculi 

Quiet,  natural  sleep  in  a  well  nourished  infant  should  not 
lie  interrupted,  unless  it  he  very  protracted.  On  the 
other  hand,  should  the  infant  he  ill  nourished  and  very 
wakeful  during  the  night,  too  prolonged  a  sleep  might  he 
indicative  of  some  passive  congestion  of  the  brain,  and 
the  need  of  increased  nutrition,  or  even  of  Btimulants.  In 
such  cases  it  will  generally  he  found  that  the  milk  is 
deficient  either  in  quantity  or  quality.  The  infant  must, 
under  such  circumstances,  he  fed  regularly  at  shorter  in- 
tervals, and  the  character  of  its  food  must  be  improved. 
No  fixed  rule  can  he  stated  as  to  the  proper  time  to  allow 
artificial  food  in  connection  with  breast-milk.  While 
robust  mothers,  with  an  abundant  supply  of  milk,  can 
easily  satisfy  their  infants  up  to  the  age  of  twelve  or 
fifteen  months,  many  begin  to  feel  the  drain  upon  them 
by  the  second  or  third.  In  others,  the  milk,  though 
abundant,  fails  to  satisfy  and  sufficiently  nourish  tne 
child,  ami  must  be  early  supplemented  l>\  artificial  food 
Battling. — The  first  bath  of  the  infant  should  he  given 
in  a  warm    room,  flee    from  draughts,  and   in  water  the 

temperature  of  ;iii  .  The  infant  should  he  dried  beneath 
some  warm  flannel  covering.  In  general,  nurses  are  not 
sufficiently  alive  to  the  necessity  of  preventing  undue 
chilling  of  the  surface.  From  the  fifth  to  the  ninth  day 
the  navel-string  becomes  detached,  and  not  till  that  occurs 
is  a  general  hath  advisable  After  that  a  daily  hath,  in 
water  92   (F  I,  should  be  given.    The  temperature  of  the 

water,  after  the  age  of  eight  or  nine  months,  may  he  low- 
ered carefully  to  90  ,  or  85  .  according  to  the  strength  of 
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the  infant  and  the  vigor  of  its  reaction.  Too  prolonged 
chilling  of  the  surface  during  bathing  and  dressing  is  the 
frequent  beginning  of  catarrhs  of  all  sorts. 

Clothing. — In  the  dressing  of  the  new-born,  care  should 
be  taken  that  there  is  no  injurious  dragging  on  the  na- 
vel, that  the  usual  band  is  not  applied  so  tightly  as  to  in- 
terfere with  respiration  or  digestion,  and  that  sufficient 
warmth  be  secured  for  the  extremities.  Later  on  the 
mother  should  be  cautioned  that  none  of  the  clothing 
press  unduly  on  either  chest  or  abdomen.  All  should 
hang  loosely  from  the  shoulders  ;  no  compression  of  the 
vessels  of  the  neck  should  be  permitted,  and  the  extremi- 
ties should  always  be  efficiently  and  warmly  covered. 
No  sudden  changes  in  the  amount  or  character  of  the 
clothing  is,  on  any  account,  to  be  permitted.  Special 
care  is  also  to  be  given  to  the  shoes.  The  leather 
should  be  pliable  and  the  shoes  made  broad  and  loose 
about  the  toes,  so  as  to  allow  freedom  for  movement  and 
growth. 

Sleeping. — For  the  first  few  weeks  of  its  life  an  infant 
should  sleep  eighteen  hours  out  of  the  twenty-four.  As 
it  grows  older,  it  gradually  requires  less.  A  fretful  and 
wakeful  baby  is  ailing  in  some  way,  and  the  cause  of  its 
fcetfulness  should  be  found  out  and  remedied.  When 
possible,  the  nursery  should  be  large  and  well  ventilated. 
For  the  first  few  days  of  infant  life  it  may  be  desirable 
that  the  room  in  which  it  is  kept  should  be  somewhat 
darkened,  but  after  that,  fresh  air  and  sunlight  should 
never  lie  excluded.  At  the  same  time  draughts  and  rapid 
changes  of  temperature  are  fraught  with  much  danger. 

Exercise  is  important,  but  the  manner  of  it  is  equally 
so.  No  infant  should  be  carried  about  upright  until  it  is 
able  to  raise  its  head  and  rotate  it  easily  ;  nor  should  it  lie 
encouraged  to  walk  or  stand  till  nearly  a  year  old,  and  if 
there  be  any  tendency  to  rachitis  this  must  be  postponed 
still  later.  After  an  infant  is  three  months  old — a  little 
later,  in  the  winter  season — it  should  be  "short-coated." 
and  the  fullest  liberty  given  to  its  arms  and  legs.  It 
should  be  encouraged  to  lie  on  its  back  in  its  crib  with 
loose  clothes  and  enjoy,  as  it  will  do,  the  liberty  of  kick- 
ing. Every  day  it  should  be  taken  out  regularly  during 
the  more  suitable  portion  of  the  da}',  unless  the  weather 
be  blustery.  When  it  is  sufficiently  old,  walking  forms  a 
pleasant  exercise,  but  it  should  never  be  carried  to  the 
extent  of  much  fatigue. 

Weaning  should,  if  possible,  be  effected  gradually,  and 
the  digestive  organs  should  be  accustomed  to  some  suit- 
able artificial  food  before  lactation  is  altogether  stopped. 
Abrupt  changes  in  its  food  try  an  infant's  digestion,  and 
frequently  upset  it.  In  selecting  the  time  to  make  the 
alteration,  attention  should  be  given  to  the  following 
points-  1.  An  interval  between  the  eruption  of  the  sev- 
eral sets  of  teeth  should,  if  possible,  be  chosen,  as  we 
sometimes  notice  at  these  times  irritation  of  the  nervous 
system  with  hyperemia  and  increased  peristalsis  of  the 
alimentary  canal.  2.  It  is  never  desirable  to  take  the 
breast  from  an  infant  while  it  is  sick,  or  recovering  from 
sickness,  unless  it  is  manifest  that  the  milk  of  the  mother 
is  injurious.  Even  an  inadequate  supply  will  often  be 
all-important  for  the  nourishment  of  such  an  one  (Busey). 
3.  Regard  must  be  paid  to  the  season  of  the  year.  Any 
change  during  the  hot  months  is  very  undesirable,  and 
may  be  followed  by  a  diarrhoea  which  may  terminate  fa- 
tally. 

Artificial  Feeding. — The  problem  how  we  can  best 
supply  nourishment  to  the  young  infant  deprived,  from 
whatever  cause,  of  its  natural  and  best  food,  the  mother's 
milk,  is  one  continually  coming  before  US  for  solution. 
In  the  new-born  the  question  is  particularly  difficult. 
The  digestive  glands  at  this  time  are  only  very  imper- 
fectly developed,  and  their  secretion  defective,  both  in 
quantity  and  quality  ;  so  that  all  our  imperfect  substi- 
tutes for  maternal  milk  are  liable  to  irritate  and  disagree. 
Especially  is  this  the  case  in  warm  weather  and  in  un- 
sanitary districts ;  most  of  all  in  the  crowded  wards  of 
large  cities,  where  the  high  death-rate  from  marasmus 
and  diarrhoeas  of  all  kinds  sufficiently  attests  our  unsuc- 
-cess.  Even  when  we  do  succeed  in  rearing  such,  they 
are  very  apt  to  be  delicate,  tardy  in  dentition,  and  prone 


to  manifest  signs  of  rachitis  or  scrofula.  As  the  infant 
becomes  older  and  its  glands  are  better  developed,  the 
power  of  accommodating  itself  to  our  artificial  nutriment 
is  much  increased,  so  that  the  chances  of  an  infant  over 
three  months  thriving  well  on  artificial  food,  given  with 
care,  may  be  considered  good.  The  following  table  places 
these  facts  in  a  strong  light.  It  is  quoted  by  Dr.  Busey 
as  the  results  of  the  observations  of  Drs.  Merei  and 
Whitehead  on  1,041  infants  : 

1.  Infants  having    had    breast-milk  I  ^H.  developed,  62.6  per  cent. 

alone  to  ninth  month  or  longer.    )  ^ed.lu?  developed   23.3  per  cent, 
f  Badly  developed,  14  per  cent. 

2.  Infants  who  have  hail  a  moderately  f...  ,,   ,       .        ,    _., 

abundant  supply  of   breaswiiilkj  Well  developed,  51  percent. 
with   other  food   from   birth   orH  Medium  developed  25  per  cent. 
eBrly  ao.e  |  Badly  developed,  *4  per  cent. 

3. 
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early  age. 
Infants  who  have  had  a  scanty  sup-  [Well  developed,  26.5  per  cent. 
ply  of  breast-milk  with  other  food-;  Medium  developed,  26.3  per  cent. 
from  birth  or  early  age.  (  Badlv  developed,  47.1)  per  cent. 

4.  Infants  fed  entirely  by  hand,  with     Well  develop,,!,  10  per  cent. 
no  breast-milk  at  all.  \  ?'"'1lm'1  "Jeveloped  26  per  cent. 

(  Badly  developed,  t»4  per  cent. 

These  facts  should  be  placed  strongly  before  every 
mother.  No  effort  should  be  spared  to  obtain  an  abun- 
dant and  wholesome  secretion  of  breast-milk,  and  every 
additional  day  we  secure  that  for  the  infant  is  so  much 
to  its  gain.  Our  task  is  not  so  difficult  when  we  have 
merely  to  supplement  the  breast-milk  in  older  infants, 
but  even  here  care  in  the  selection  of  its  food,  and  regu- 
larity and  cleanliness  in  its  feeding  are  necessary. 

In  1882  a  special  conference  of  the  leading  German 
paediatricarswas  held  in  Salzburg,  to  discuss  this  problem 
of  artificial  feeding  in  infancy,  and  all  the  members 
agreed  that  some  modification  of  animal  milk  formed  the 
best  substitute  that  we  could  have.  In  this  opinion  most 
of  our  best  American  authorities  concur.  The  animals 
whose  milk  has  been  employed  in  this  country  are  the 
cow  and  the  goat.  Goat's  milk  litis  the  advantage,  and 
that  an  important  one,  that  in  large  cities,  among  the 
poorer  classes,  it  can  be  obtained  fresh  night  and  morn- 
ing ;  even  oftener  if  desired.  It  is  also  said  to  differ 
less  in  its  composition  from  human  milk  than  does  that 
of  the  cow.  Cow's  milk,  however,  is  much  more  abun- 
dant, more  easily  obtained,  and  is  freerfrom  any  disagreea- 
ble odor,  and  is,  therefore,  the  one  in  general  use.  Experi- 
ence teaches  us,  however,  that  the  milk  of  these  animals 
must  be  modified  to  agree  with  the  infant's  stomach. 
Given  pure,  in  most  instances  they  early  produce  symp- 
toms of  indigestion,  colic,  vomiting,  and  curded  motions, 
which,  if  continued,  end  in  fatal  diarrhoea  or  marasmus. 
The  problem  is,  therefore,  how  we  can  best  modify  it 
that  it  may  most  closely  approximate  to  this  normal 
standard  of  mother's  milk — </.  in  digestibility  ;  b,  in  nu- 
tritive qualities.  Human  milk  has  an  average  specific 
gravity  of  1034.7,  and  is  always  alkaline.  Cow's  milk 
has  a  specific  gravity  of  1029,  and  is  generally  of  a  slightly 
acid  reaction.  The  analyses  of  both  are  given  variously 
by  different  writers.  Tlie  following  tire  the  results  (if 
the  latest  researches  of  Leeds,  and  of  Konig  as  quoted 
by  him  : 


Mean. 

Minimum. 

Maximum. 

Leeds. 

Konig. 

Leeds. 

Konig. 

Leeds. 

Konig. 

Woman's  Milk. 
Watei 

86.76 

■4. Ill 

7.00 
3.06 
0.21 

87.70 
::.:.-. 
4.43 

0.64 

87.09 

3  '.in 
6.04 
3.88 
0.49 

S7.4i 
3.66 
4.92 
4.52 

(1.70 

83.34 

•a.  ii 

5.40 
0.S5 
0.13 

S3. (Ill 
1.71 
-1.11 
1.11 
0.14 

80.32 
1.15 
3.20 
2.76 
0.50 

89.09 
6.89 
7.92 
4.86 

0.35 

90.90 

Fat 

•;  60 

Albuminoids 
Ash 

7.80 
8.50 

01.50 

Cow's  Milk. 
Water    

7.H0 

Ash 

5  67 
12.44 

0.87 

We  notice,  on  comparing  these  two  tables,  no  very 
greal  divergence  between  the  two  milks  ;  in  both  there  is 
a  good  deal  of  variation  in  the  albuminoids  and  fat.  and 
much  constancy  in  the  amount  of  milk-sugar,  and  yet, 
supposing  the  "albuminoids,  fats,  and  salts  represent  the 
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same  Bubstances  in  both,  nol  bo  much  difference  but  thai 
one  might  be  substituted  for  the  other  without  great  harm 
resulting  But  just  there  our  knowledge  i-  at  fault,  and 
our  difficulty  comes  in,  for,  practically,  we  find  that  the 
two  milks  present  entirel]  different  results  on  the  addi- 
tion of  coagulating  acids  cow's  milk,  when  so  treated, 
yielding  up  four-fifths  of  its  albuminoids  as  a  rapidly 
forming  and  firm  coagulum,  verj  slowh  dissolved  by  the 
lie  juice;  while  buman  milk  yields  hardly  one 
fourth  of  its  albuminoids,  in  the  form  of  a  Blowly  form- 
ing and  flaky  coagulum,  easily  acted  on  by  the  ferments 
dt  the  stomach,  the  other  three  fourths  remaining  unco 
agulated,  In  what  does  this  difference  in  these  albumi- 
noids consist  ?  Lehmann  thinks  there  is  little  but  what 
maj  be  caused  bj  the  more  or  less  alkaline  Mate  ol  the 
fluid  He  says :  "I  have  found  woman's  milk  when 
acid  yield  a  much  thicker  coagulum  than  when  alkaline  ; 
and  cow's  milk  when  alkaline  a  much  looser  coagulum 
than  when  acid — facts  which  arc  of  the  greatest  interesl 
and  value  in  relation  to  dietetics."  But  Biedert  goes  far- 
ther, and  insists  cm  a  more  radical  difference.  Besides 
this  difference  in  the  albuminoids,  which  must  rank  as 
the  mosl  important,  we  note  also  that  cow's  milk  contains 
considerably  less  sugar  c>r  milk  and  a  little  less  fat,  so 
that,  when  diluted,  this  deficiency  becomes  very  notable. 
With  thc^e  facts  before  n\  we  must  endeavor  to  make 
the  necessary  modifications.  Two  ways  nave  been  pro- 
posed: The  first  is  the  chemical  or  digestive  method  ;  the 
second  may  be  called  the  mechanical.  By  the  first,  rec- 
ognizing mat  the  important  difference  between  cow's 
milk  and  human  nulls  lic>  in  the  different  reactions  of  the 
albumen,  this  ingredient  is  partially  Or  entirely  digested, 
and  thus  prevented  from  forming  bard  and  indigestible 
coagula.  One  of  the  preparations  of  pancreatin,  with 
tin  addition  of  an  alkali,  is  probably  the  best  method 
nl'  accomplishing  this.  The  following  are  Leeds'  direc- 
tions, as  given  by  Lewis  Smith:  1  gdl  of  cow's  milk, 
1  gill  uf  water,  'J  tablespoonfuls  of  rich  cream.  200  mains 
ct  milk-sugar,  1|  grain  of  extraction  pancreatis,  and  4 
grains  of  sodium  bicarbonate.  1'ut  the  above  into  a  nurs 
ing  bottle,  and  place  the  bottle  in  water  "l  a  temperature 

of  115  to  125  P.,  and  allow  it  to  stand  just  twenty  min- 
ute's, w  hen  it  is  leads'  to  he-  given  to  the  child.  It  should 
be  prepared  just  before  using.  If  allowed  to  remain 
too  long  it  becomes  bitter,  and  may  on  that  account  be 
refused.     The  mechanical  method  of  altering  the  albu 

men  is  to  dilute  the  milk  with  some  bland  and  easily 
digested  fluid,  generally  farinaceous,  which,  by  mechani- 
cally separating  the  caseous  particles,  prevents  the  forma- 
tion of  large  masses  and  enables  the  digestive  fluids  to 

act  i v  readily  upon  them.    This  method  was  given  to 

us  many  years  ago  by  the  late  Dr.  Meigs,  with  bis  em- 
phatic recommendation,  in  the  well-known  formula  of  a 
weak  Solution  of  gelatine  and  arrow-rout  added  to  the 
milk,  with  the  further  addition  of  a  little  sugar  and 
cream.  This  was  altered  byJacobi,  who  substituted  bar- 
ley- <>r  oatmeal-water  for  the  gelatine  and  arrow-root,  and 
with  him  it  still  remains  a  favorite  formula.  Though  the 
albuminoid  constituents  in  cow's  milk  form  the  chief  dif- 
ficulty in  its  assimilation  by  the  child,  the.  amount  of  the 

other  constituents  in  the  milk  should  nut  be  overlooked, 

or  the  infant's  nutrition  will  surely  Buffer.  And  as  nat- 
ure insists  on  keeping  the  suirar-siipply  a  constant  quan- 
tity, it  will  in-  inadvisable  on  our  part  to  let  it  fail.  In 
our  directions  cane-sugar  is  generally  ordered,  but  it  may 
well  lie  doubted  whether  it  is  wise  that  it  Bhouldbeso, 

and.  w  here  practicable,  SUgar of  milk  should  he  used.     To 

increase  the  quantity  of  the  fats,  which  are  also  deficient, 

cream  may  he  used  in  place  of  a  portion  of  the  milk. 
The  whole  fluid    should    he   kept   strictly  alkaline  by  the 

addition  of  either  lime-water  or  soda.    Very  recently  Dr. 

Keating  has  been  urging  that  a  certain  amount  of  a  solu- 
bh  sap  of  lime  should  always  be  added  toan  infant's 
food,  to  counteract  the  great  tendency  to  rickets  which 
e\isis  in  bottle-fed  children;  the  lime-water  frequently 
added  is  iii ,1 .  in  his  opinion,  sufficient  lie  has  therefore 
had  some  compressed  tablets  {milk-food  tablets)  made, 
each  containing  :  Sugar  of  milk,  26 grains;  calcis  lacto- 
phos  .  '   -rain;  calcis  curb.,   /..  grain;  sodii  bicarb.,  i 


grain;  potass,  bicarb..  ,'.,  grain;  sodii  chloridi,  fe  grain. 

These  are  to  be  used  as  follows:  To  prepare  the  bottle 

lor  a  child  of  a  few  weeks,  take  three  ounces  of  boiling 
water  and  stir  in  one  ounce  of  milk.  To  this  add  three 
tablets  and  dissolve  thoroughly.  Place  the  mixture  in 
a  nursing-bottle,  and  add  two  teaspoonfuls  of  cream 
Shake  well,  ami  feed  to  the  infant  at  about  the  tempera- 
ture of  the  body.     For  an  infant  of  a  few  months,  two 

ounces  of  milk  ami  four  tablets  are  used  in  the  above 
formula.  Condensed  milk  is  used  largely  in  the  feeding 
of  infants,  and  has  sometimes  appeared  to  be  of  service 

in  cool  weather  during  the  early  months  of  infancy, 
one- part  of  condensed  milk  must  be  reduced  by  fifteen 
ut Water  at  first,  and  gradually  increased  to  one  in  ten. 
Jacobi  recommends  barley-  or  oatmeal  water  for  the  pur- 
pose. The  lame  amount  of  cane-sugar  it  contains  j*_ 
however,  very  apt  to  disagree;  producing  acid  fermenta- 
tion and  diarrhoea  (Smith).    Tin-  question   here  arie 

Can  we  not  obtain  the'  same  results  without  trouble  bv 
ordering  some  of  the  many  proprietary  preparations,  ea 
pecially  such  as  are  termed  milk-foods?  The  tact  that 
they  arc  proprietary,  ami.  therefore,  secret  preparations; 

that  analyses  |  >  y  many  able  chemists  have  given  Very  va- 
riable and  not  altogether  flattering  results  ;  that  they  are' 
liable  to  be  .  del  ami  musty,  anil  that  they  are-  very  expen- 
sive for  the-  poorer  classes,  should,  I  think,  make  us 
sent  to  them  with  hesitation. 

The  •iiiiinini  of  nourishment  required  by  a  healthy  in- 
fant is  a  subject  of  interest,  but  cannot  be  made  a  matter 
of  rule ;  Bome  infants  require  much  more  than  others  to 
satisfy  them.  The  dangeyin  most  eases  i-  of  overfeed- 
ing. To  avoid  that  the  infant  should  beted  regularly; 
allowed  to  satisfy  itself  at  the  time,  and  then  allowed  no 
more  until  tin-  next  feeding-time  comes  round.  With 
iii  this  way  overfeeding  at  any  one  time  is  avoided. 
Dr.  Lewis  Smith  had  some  observations  made  at  the  New 
York  Infant  Asylum  in  reference  to  the-  amount  of  nour- 
ishment taken  by  healthy  infants.     It  was  found  tiiat  the 

average  daily  amount  for  infants  under  four  weeks  was 
13  ounces,  with  a  maximum  of  22.2  ounces  tor  a  child 
of  five  days  ami  a  minimum  of  5.4  ounces  for  another 
of    similar    age.      In    another    series,    where    the    infants 

were  from  one  to  tea   months  old.  the  daily  aver 

was  nearly  '.' I  ounces  for  each  child,  with  a  maximum 
of  36.8  ounces  for  an  infant  of  lour  months  and  a  min- 
imum of  12.2  ounces  tor  one  of  six  months.  Biedert, 
aNo.  has  published  some  very  interesting  facts  in  a  long 
article  entitled  "Weight  Studies."  In  this  he  gives  th.- 
conclusions  arrived  at  from  the  systematic  weighing  of 
infants,  as  to  how  much  food  a  child  should  have  to  . 
thrive  on.     lie  asserts  that  a  bottle  ted  infant  thrives  lu-si 

when  the  minimum  amount  of  food  necessary  for  devel- 
opment is  given  i  <  •  it;  ami  his  studies  were  principally 
directed  as  tee  how  much  sue  h  required.  His  weighii  ^ 
showed  that  an  infant  of  one  month,  (i  to  7i  pounds 
weight,  requires  only  5J  to  6J  ounces  of  cow's  milk  dur- 
ing Hi'  twenty-four  hours;  second  month.  8  pounds 
weight,  Hi  to  22  ounces ;  in  the  third  month,  3  ounces 
fur  every  kilogramme  the  child  weighs.  The'  principal 
conclusions  Biedert  has  arrived  at  are  as  follows :  1.  Re- 
markably small  amounts  of  nourishment,  especially  in 
tin'  first  tew  week-,  are'  sufficient  for  the  good  develop- 
ment of  infants.  -J.  An  increase  in  the  amount  of  fat, 
considerably  above'  what  is  contained  in  dilute  ceivv's 
milk,  spaivs  albumen,  makes  digestion  easier,  and  in- 
Creases  growth  of  child.  ;i.  Sickly  children  must  lie  feel 
with  weaker  preparations  of  milk,  sue  h  as  are  suitable 
fen- infants  of  younger  weeks.  4.  Careful  regulation  is 
necessary,  as  the  child  has  no  instinct  which  guards 
against  indigestible  food  or  overfeeding.  In  the  first 
months  this  regulation  i*  of  importance.  Even  breast- 
fed children  arc  apt  to  drink  too  much  then. 

As  tiu-  infant  grows  older,  and  its  digestive  glands  be- 
come developed,  a  larger  amount  of  farinaceous  food 
may  be  allowed.  A  pap  may  be  made  of  stale  bread  or 
biscuit  boiled  iii  water  sufficient  to  cover  it,  and  after- 
ward mixed  with  fresh  milk  and  sweetened.  Better  still 
is  the  tood  prepared  from  Hour  partially  converted  into 
glucose.    This  ,an  be  accomplished  by  boiling  a  t. 


10 


REFERENCE   HANDBOOK   OF   THE  MEDICAL  SCIENCES.  i"{*"«o'us  Tumors. 


pounds  of  dry  wheat  flour,  tied  up  tightly  in  a  linen  bag, 
for  three  or  four  days,  in  water  sufficient  to  cover  it. 
Afterward  the  hard  mass  inside  the  coating  of  dough 
should  be  grated  down  and  made  into  food  in  the  ordi- 
nary way  with  milk  and  sugar.  If  a  little  malt  extract 
be  added,  it  is  probably  still  more  readily  assimilated. 
Beef-tea  and  chicken  or  veal  broth,  with  rice  or  bailey 
in  it,  may  be  allowed  toward  the  close  of  the  first  year 
for  the  midday  meal.  After  the  first  set  of  molars  are 
cut,  well-mashed  potatoes,  with  gravy  juice  or  beef-tea, 
may  be  given,  and  a  little  variety  allowed  in  the  meals, 
but  the  full  diet  of  the  table  should  not  be  permitted  till 
the  close  of  dentition  proclaims  the  full  development  of 
the  digestive  functions. 

In  the  examination  of  infants  much  tact  and  observa- 
tion are  necessary.  All  appearance  of  abruptness  is  to 
be.  avoided  ;  no  harshness  in  voice  or  manner  is  allow- 
able ;  the  physician's  hands  must  be  warm  ;  and  a  full 
supply  of  patience  must  ever  be  ready  to  be  exercised  if 
demanded.  If  the  infant  be  asleep  on  the  physician's  ar- 
rival, it  should  on  no  account  be  awakened  until  he  has 
seen  its  decubitus,  counted  its  pulse  and  respirations,  and 
noted  their  character,  and  made  such  other  superficial 
examinations  as  are  possible  without  disturbing  it.  The 
pulse  and  respirations  in  an  infant  just  awakened  are  al- 
ways extremely  rapid.  With  regard  to  its  decubitus,  a 
healthy  young  infant  in  sleeping  generally  assumes  the 
position  he  is  supposed  to  have  had  in  utero.  An  older 
infant,  even  if  lying  on  its  back,  should  incline  its  head 
to  one  side  or  the  other,  so  that  its  cheek  comes  in  con- 
tact with  the  pillow.  If  it  be  found  with  closed  eyes  and 
face  directed  straight  upward,  it  is  probably  suffering 
from  serious  disease.  If  it  be  lying  with  its  head  re- 
tracted, cranial  disease  should  be  thought  of.  If  it  sleep 
on  its  belly,  or  resting  on  elbows  and  knees,  it  is  prob- 
ably suffering  from  abdominal  discomfort.  Healthy  chil- 
dren should  sleep  quietly.  Much  tossing,  any  twitching 
of  the  muscles,  or  screaming  and  talking  in  sleep,  indi- 
cate feverishness  or  digestive  derangement. 

Much  may  be  learned  from  the  character  of  the  child's 
cry.  Unappeasable  screaming,  without  any  other  symp- 
tom, often  results  from  earache.  The  temperature  should 
always  be  taken  with  a  sensitive  thermometer  ;  preferably 
in  the  rectum,  if  not  convenient  there,  in  the  groin.  The 
armpit  is  not  so  good,  as  infants  object  to  the  necessary  re- 
straint of  the  arm.  In  many  abdominal  troubles  the  skin 
and  extremities  may  be  quite  cool,  yet  the  thermometer  in 
the  rectum  show  a  temperature  of  104'  or  105°.  The  res- 
pirations, if  practicable,  should  always  be  counted.  At  the 
first  examination  we  should  always  insist  on  having  the 
infant  stripped,  otherwise  no  thorough  examination  can 
be  made.  Care  should,  at  the  same  time,  be  taken  that 
the  infant  be  not  chilled  by  a  too  prolonged  examination. 
Passing  downward,  we  note  :  1,  Shape  of  child's  head 
and  state  of  fontanelle  :  2,  shape  of  chest,  character  of 
the  breathing,  whether  there  be  any  retraction  of  chest- 
walls  or  intercostal  spaces.  With  warm  hands  palpation 
should  be  made,  and  the  expansion,  and  also  the  presence, 
if  any,  of  rhonchal  fremitus  should  be  noted  ;  3,  shape 
of  abdomen,  whether  protuberant  or  retracted,  whether 
the  walls  are  tense  or  lax.  Gentle  pressure  may  be  made 
by  the  hand,  and  any  tenderness  of  the  abdomen  or  en- 
largement of  liver  or  spleen  detected. 

In  addition,  the  color  and  elasticity  of  the  skin  and  the 
general  nourishment  of  the  tissues  should  be  observed  at 
this  time.  In  auscultating  the  chest,  the  infant  should 
be  placed  on  the  left  arm  of  the  nurse,  leaning  over  her 
left  shoulder,  with  its  arms  around  her  neck.  In  this 
way  only  are  the  muscles  of  the  back  equally  relaxed 
and  correct  results  obtained.  Percussion  should  always  be 
gentle.  Immediate  auscultation  never  gives  the  exact  re- 
sults obtained  by  the  use  of  the  stethoscope,  but  any  pain- 
ful pressure  by  the  instrument  must  be  carefully  avoided. 
In  infants,  symptoms  of  disease  are  more  frequently 
found  at  the  back  than  at  the  front,  and  at  the  base  rather 
than  at  the  apex.  Nevertheless,  no  part  should  be  omit- 
ted in  the  examination.  Inspection  of  the  mouth  and 
fauces  should  always  be  left  to  the  last,  as  giving  rise  to 
more  or  less  resistance.  To  effect  this  the  infant  should 
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be  seated  on  the  nurse's  lap  before  a  bright  window, 
Sometimes  with  a  little  gentle  pressure  on  the  chin  the 
mouth  is  opened  and  the  tongue  seen.  To  examine  the 
fauces  requires  the  use  of  a  depressor,  for  which  nothing 
is  better  than  the  smooth  handle  of  a  spoon.  This  can 
always  be  slipped  in  behind  the  teeth  and  over  the  tongue 
to  its  base.  When  the  pharynx  is  reached  the  mouth  in 
voluntarily  opens,  and.  if  the  physician  be  on  the  alert, 
a  good  view  of  the  fauces  is  obtained.  Lastly,  the  se- 
cretions should  be  examined,  if  in  any  way  at  fault. 
Trouble  is  sometimes  experienced  in  obtaining  the  urine'. 
If  necessary,  a  small  silver  catheter  may  be  passed  and 
a  sample  drawn  off. 

In  making  our  diagnosis  and  prognosis  in  infancy,  the 
following  points  must  always  be  remembered  as  modify- 
ing disease  at  this  period  . 

1.  The  wide  diffusion  of  symptoms  met  with  at  the 
outset  of  an  acute  attack. 

2.  The  severity  of  the  initial  symptoms  often  bear  no 
proportion  to  the  gravity  of  the  local  lesion. 

3.  The  extremely  rapid  rise  and  fall  in  the  temperature 
of  the  body  frequently  observed. 

4.  The  rapidity  with  which  functional  mischief  may 
pass  into  organic. 

o.  The  extent  to  which  local  disease  is  modified  by  cer- 
tain diatheses. 

For  an  account  of  the  special  diseases  to  which  the  in- 
fant and  new-born  are  liable,  the  reader  is  referred  to  the 
separate  articles  on  these  diseases,  and  also  to  the  article 
on  Childhood,  vol.  ii. 

The  following  papers  and  treatises  have  been  referred 
to  and  made  use  of  : 

BlBUOGBAHSY. 

A  Treatise  on  the  Diseases  of  Infancy  and  Childhood.  By  J.  Louis 
Smith,  M.D.     1886. 

A  Practical  Treatiso  on  Disease  in  Children.  By  Eustace  Smith.  M.D. 
1884. 

A  Practical  Treatise  on  Disease  in  Children.  By  Alfred  Vonel,  M.D. ; 
translated  by  H.  Raphael,  MI).     1S85. 

The  Anatomy  of  the  Intestinal  Canal  and  Peritoneum  in  Man.  By  Fred. 
Treves.  F.K.C.S.     London.  1885. 

The  Mortality  of  Children,  its  Causes  and  Preventions.  By  S.  C.  Busey, 
AM  i.      1881. 

Observations  upon  the  Sanitan  Care  and  Treatment  of  Children  and 
their  Diseases,  Answers  to  certain  Questions  by  the  Trustees  of  the 
Thomas  Wilson  Sanitarium  for  Children  of  Baltimore  City.  By  J.  For- 
syth Meigs,  M.D. 

Infant    Hygiene.     Bv   A.    Jacobi,   M.D.     Buck's   Hygiene  and   Public 

Health         1879. 

Infant  Mortality.     Bv    Thomas  B.    Curtis,    M.D.     Buck's  Hygiene  and 

Public  Health.     3879. 
Infant    Feeding,  and  its  Influence  on    Life.     By  C.  H.  F.  Routh,  M.D. 

London,  1ST!). 
Ananna  in   Infancy  and  Early  Childhood.     By  A.  Jacobi.  M.D.     Arch. 

Medicine,  vol.  v..  No.  1.     New  York:   Gr.  P.  Putnam. 
Gerhardt's  Handbuch  der  Kinderkrankhciten.     Tubingen,  18S2. 

A.  D.  Blackadi  r, 

INFECTIOUS  TUMORS.  Klebs  first  proposed  this 
name  to  designate  a  class  of  new-formations  which  have 
a  certain  agreement  with  each  other  in  their  histological 
structure,  and  are  distinguished  from  other  tumors  not 
only  by  their  close  relation  to  inflammatory  products,  but 
also  by  their  etiology'.  They  comprise  'the  tumor  like 
productions  of  syphilis  (gumma)  and  tuberculosis  (tuber- 
cle), farcy,  actinomycosis,  rhinoscleroma,  lupus,  leprosy, 
and,  most  probably,  some  forms  of  lymphoma.  Virchow 
separated  most  of  the  members  of  this  group  from  the 
other  tumors,  and  gave  them  the  name  of  granulation 
tumors.  This  name  had  especial  reference  to  the  tissue 
of  which  they  were  composed,  which  he  very  aptly  com 
pared  to  the  granulations  of  wounds,  with  the  difference 
that  the  cells  did  not  advance  tar  enough  to  form  com- 
plete tissue,  but  their  progressive  metamorphosis  was 
very  early  arrested  and  they  underwent  various  degener- 
ations. 

Certainly  not  all  the  pathological  products  of  syphilis, 
nor  of  tuberculosis,  can  with  right  be  included  with  the 
tumors.  The  gumma  has  all  the  attributes  of  a  true  new- 
formation,  and  so  has  the  nodular  tubercle  ;  but  most-of 
the  pathological  changes  produced  by  syphilis  do  not  result 
in  the  formation  of  gummata,  and  the  tubercle  represents 
but  a  part  of  the  pathological  products  of  tuberculosis. 
All  of  these  stand  in  very  close  relation  to  inflammatory 
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products      Mi    •    i  the  changes  produced  by  both  syphilis 
and  tuberculosis  are  certain!]  inflammatory  in  chars 
and  even  the  tubercle  and  gumma  are  always  associated 
villi  inflammation.     Bui  thi  >i  justify  us  in  con- 

sidering the  gumma  and  tubercle  as  due  to  inflammation ; 
we  cannot  attribute  theii  formation  to  thus,-  vascular 
changes  which  Cohnheim  baa  taughl  ih  to  regard  as 
pathi  lie  of  inflammation,  nor  can  we  trace  the 

elements  composing  them  to  the  white  corpuscles  of  the 
blood.  Then,  too,  those  cardinal  symptoms  which,  from 
the  timeol  Celsus,  we  bave  always  associated  \\  iili  inflam- 
mation are  wanting  in  them,  and  we  are  unacquainted 
with  any  inflammatory  changes  which  lead  to  the  pro- 
duction of  new  formations  which  are  circumscribed  and 
tend  to  a  certain  definiteness  "l  structure.  We  find 
in  the  same  diseases,  changes  which  are  undoubtedly  in- 
flammatory in  character  and  where  we  have  nol  the  for- 
mation of  tumors,  and  ii  is  bettei  to  consider  both  the 
inflammations  and  the  tumors  simply  as  coeffects  of  the 
same  cause 

In  Bpeaking  ol  1 1 1 < -  tumors  in  general,  we  saw  that  many 
■  it  them  were  in  a  certain  sense  infectious,  in  that  they 
acted  as  foci  of  infection  for  the  bearer.  From  one  tumor 
a  general  infection  of  the  body,  leading  to  the  production 
of  .similar  tumors,  could  lake  place.  They  are,  however, 
infectious  only  in  this  narrow  sense;  there  is  no  exam- 
ple of  s  surgeon  having  infected  himself  with  carcinoma 
while  engaged  in  the  removal  of  such  a  tumor,  nor  have 
they  been  communicated  from  person  to  person  in  any 
other  way.  The  new- formations  \\  hich  we  include  under 
"infectious  tumors"  are  infectious  not  only  in  the  nar- 
row sense  in  which  the  carcinoma  is  infectious,  but  they 
are  inoculable.  They  can  be  transferred  from  person  to 
person  ;  and  from  a  single  case  a  whole  family,  or  even  a 
community,  can  be  infected. 

\\  c  arc  justified  in  believing  that  there  exists,  as  a  con- 
dition for  their  development,  a  virus,  a  true  contagium 
vivum,  and  it  is  only  bj  means  of  the  transferrence  of 
such  a  virus  from  person  to  person  thai  the  disease  is  pro- 
duced. We  find  associated  with  most  of  these  formations 
certain  vegetable  parasites,  which  are  not  only  constantly 
present  lure,  but  which  can  be  grown  in  suitable  media 
outside  <il  the  body  and  the  disease  produced  by  inocu- 
lating with  the  parasite  itself  unassociated  with  the  cells 
of  the  growth.  Such  parasites  have  been  shown  to  exist 
in  tuberculosis,  leprosy,  actinomycosis,  farcy,  and  rhino- 
scleroma  In  syphilis  it  is  probable  thai  the  parasite  has 
yei  tu  be  discovered,  in  spite  of  the  assertions  of  various 
investigators,  each  of  whom  has  his  own  special  bacillus. 
There  is,  however,  no  reasonable  doubt  thai  the  disease 
is  caused  in  this  way.  We  have  placed  lupus  amongthe 
infectious  tumors,  although  most  dermatologists  hold 
thai  it  is  non  infectious.  We  have  done  this  because  it 
agrees  in  its  general  histological  character  with  the 
others,  and  its  prevalence  in  certain  regions  points  to  the 
existence  of  a  virus  which  may  be  miasmatic  in  charac- 
ter. Recently,  however,  almost  undoubted  proof  has  been 
brought  forward  showing  that  lupus  is  not  a  diseasi 
generis,  bul  is  a  form  of  tuberculosis,  differing  from  the 
ordinary  tuberculosis  in  iis  little  tendency  to  infect  the 
era!  system.  The  proof  of  its  tubercular  nature  is 
found  not  only  in  the  similarity  of  its  histological  struct- 
ure to  thai  of  tubercle,  but  also  in  finding  the  ml" 
bacillus  and  in  producing  true  artificial  tuberculosis  in 
animals  by  inoculations  with  its  tissue. 

All  these  tumors  have  a  general  agreement  in  their 
histological  character.  Thej  are  composed  of  small 
round  cells,  similar  to  those  oi  granulation  tissue;  of 
large,  pale,  swollen  cells,  similar  to  the  epithelium,  and 
ol  \er\  large  protoplasmic  masses  containing  numerous 
nuclei.  The  latter  are  mosl  often  found  in  tubercle,  and. 
at  one  time,  woe  supposed  to  be  pathognomonic  of  this. 
bul  we  know  now  thai  they  may  be  found  in  any  of  the 
group.  The  large  pale  cells  are  found  in  the  greatest 
number  in  the  leprosj  nodules,  and  arc  always  filled 
with  the  parasites  w  hich  produce  the  disease, 

There  an  e,  differences  in  the  various  tumors 

both  in  Bize  and  appearance,  and  in  the  arrangement  of 
their  histological  elements,  their  general  size,  relation  to 


Btaining  reagents,  etc.;  still  it  would  be  a  difficult  matter 
to  give  in  a  short  definition  the  chief  characteristics  of 

aerations  arc  more  commonly  met  with  here  than 
in  any  other  tumors.  The_\  arc  chiefly  fatty  degenera- 
tion and  necrosis  ;  we  find  here,  however,  certain  degen- 
erations which  seem  to  be  specific.  The  tubercle  under- 
a  transformation  into  a  dry.  yellowish  Bubstance 
having  a  similarity  to  old  cheese  ;  hence  the  name  which 
has  been  given  it.  •■caseous  degeneration."  We  meet  in 
the  gummata  a  product  which  is  somewhat  similar.  It 
may  be  due.  in  part,  to  the  occlusion  of  blood  u-mK, 
thus  cutting  Off  all  nourishment  from  the  centre  of  the 
tumor,  but,  in  pari,  it  seems  also  to  Ik  the  result  ol  the 
action  of  the  specific  virus  on  the  cells  themselves. 

\Y.  ']'.  Councilman,. 

INFLAMMATION.  Ii  would  be  impossible  to  give  any 
clear,  simple  definition  which  will  embrace  all  of  the 
pathological  processes  that  arc  grouped  under  the  head 
of  inflammation.  We  have  not  to  deal  here  with  one 
single  pathological  process  which  always  follows  the 
same  course,  manifests  itself  by  the  same  group  ol  symp- 
toms, and  leads  to  the  same  results,  but  with  a  whole 
group  of  phenomena  w  hich  might  be  separately  arrai 
under  other  heads.  The  various  pathological  conditions 
which  arise  during  or  as  the  result  of  inflammation  might 
he  considered  under  i he  new  -formations,  under  regenera- 
tion and  degeneration  of  tissue,  bul  (specially  under  the 
circulatory  disturbances.  We  shall  si  ( ,  as  we  no  along, 
that  the  latter  form  theymost  important  part  of  the  pro- 
cess. Some  authors,  notably  Perls,  have  thoughl  it  best 
to  include  each  of  the  prominent  processes  involved  un- 
der a  separate  heading,  and  thus  to  exclude  the  word  in- 
flammation entirely  from  medical  nomenclature.  But 
still  the  manner  in  which  these  various  phenomena  are 
grouped  together,  although  individually  differing  in  du- 
ration and  intensity-,  lends  to  the  whole  inflammatory 
process  such  a  distinct  character  that  it  will  hi  the  future, 
as  it  has  done  in  the  past,  hold  a  distinct  place  in  medi- 
cal literature.  In  writingthis  article,  we  have  thought  it 
hest  inn  to  attempt  any  general  review  of  the  literature, 
but  to  give  some  account  of  the  various  processes  w  hich 
constitute  inflammation,  together  with  the  most  promi- 
nent theories  that  have  been  advanced  to  account  for 
them.  Special  attention  will  be  given  to  those  steps  of 
the  process  which  it  is  possible  to  follow  directly  under 
the  microscope,  as  they  are  the  most  important  for  a  gen- 
eral understanding  of  the  whole  subject,  and  by  their 
study  the  most  important  results  have  been  obtained. 

When  we  observe  a  loop  of  the  mesentery  of  a  cura- 
rized  frog  under  the  microscope,  taking  pains  not  to  put 
the  membrane  too  much  on  the  stretch,  we  sec  the  ar- 
teries, veins,  and  capillaries  of  the  part,  with  the  Mood 
flowing  through  them.  With  a  power  of  sixty  to  i  ne 
hundred  diameters  all  the  details  are  easily  made  out,  the 
individual  corpuscles  are  seen,  and  the  white  easily  dis- 
tinguished from  the  red  by  their  difference  in  shape  and 
color.  The  difference  which  the  circulation  presents  in  the 
differenl  varieties  ol  vessels  is  .seen.  In  the  arteries  the 
flow  is  not  constant,  hut  proceeds  in  a  scries  of  pulsations, 
and  is  BO  s\\  ift  that  the  individual  corpuscles  can  only  he 

distinguished  in  the  intervals  between  any  two  succeeding 
pulsations.  In  the  capillaries  this  pulsation  is  entirely  lost, 
and  the  Mood  Bows  with  a  steady  stream  into  the  veins. 
The  venous  flow  is  constant,  and  nol  bo  swift  as  the  ar- 
terial flow,  even  in  the  intervals  between  the  pulsa- 
tions,    one  feature  is  especially  well  seen  in  the  veins, 

and   to  a  slighl  extent   also   in    the  arteries.      The  blood- 

corpuscles  are  divided,  the  red  being  packed  together  in 

a  solid  red  column  in  the  centre  of  the  vessel,  while  be- 
tween this  central  column  and  the  walls  of  the  vessel 
there  is  a  clear  layer  of  serum  in  which  the  white  corpus- 
ri  11  along  with  a  motion  that  is  much  slower  than 
that  of  the  red.  It  is  actually  a  rolling  motion ;  they  can 
be  seen  to  inii  ovi  r  and  over,  like  a  ball  rolled  along  the 
floor.  The  red.  corpuscles  in  the  middle  form  what  is 
(ailed  the  axial  stream,  and  the  space  between  this  and 
the  wall  of  the  vessel  is  known  as  thepkuma  layer.    In 
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I  ii  11a  in  lit  a  I  ion. 


the  capillaries  there  is  no  separation  of  the  corpuscles,  the 
width  of  the  capillary  being  not  much  more  than  the  di- 
ameter of  the  corpuscles. 

In  opening  the  peritoneal  cavity,  and  exposing  the 
mesentery,  we  have  placed  the  membrane  under  abnormal 
conditions,  and  the  effect  of  this  soon  becomes  apparent 
on  the  blood-vessels.  The  first  change  that  is  noted  is  an 
increase  in  their  calibre,  which  principally  affects  the  ar- 
teries, the  veins  in  less  degree,  and  least  of  all  the  capil- 
laries. This  widening  is  at  first  associated  with  an  in- 
creased rapidity  of  the  blood-current,  which  becomes  so 
swift  that  even  in  the  veins  the  single  corpuscles  cannot 
be  distinguished.  This  quickening  of  the  blood-current 
is  but  temporary,  rarely  lasting  more  than  half  an  hour  ; 
then  it  gradually  becomes  slower,  much  slower  indeed, 
than  the  normal  flow.  This  slowing  of  the  current 
makes  the  pulsation  of  the  arteries  much  more  percepti- 
ble than  it  was  at  first  ;  it  extends  to  the  finest  arterial 
ramifications,  and  sometimes  to  the  capillaries  and  through 
these  to  the  veins.  AVhile  these  changes  have  been  tak- 
ing place,  a  special  phenomenon  becomes  apparent  in  the 
veins.  The  plasma  layer  becomes  crowded  with  white 
blood-corpuscles,  which  are  so  numerous  that  the  vessel 
appears  to  be  paved  with  them.  The  circulation  in  the 
vessel  is  slower  than  normal,  and  this  slowness  seems  es- 
pecially to  be  felt  by  these  corpuscles  ;  they  roll  slowly 
•along,  at  times  lying  motionless  along  the  wall,  then 
again  swept  on  by  the  current.  In  the  capillaries,  also, 
there  seems  to  be  a  good  deal  of  difficulty  in  the  move- 
ment of  the  white  corpuscles.  One  may  become  adhe- 
rent to  the  wall  for  a  considerable  time  and  completely 
block  up  the  vessel,  producing  stagnation,  then  it  is  torn 
loose  and  carried  farther.  Even  the  red  corpuscles  seem 
to  have  more  attraction  for  the  walls  of  the  capillaries 
than  they  formerly  had. 

This  condition  lasts  for  a  variable  length  of  time,  when 
it  gives  place  to  another,  and  one  much  more  remarkable. 
The  white  corpuscles  'pass  through  the  walls  of  the  vessels. 
Though  Cohnheim  cannot  be  considered  as  the  discov- 
erer of  this  fact,  yet  he  was  the  first  to  fully  appreciate 
its  importance,  and  through  him  it  has  served  as  a  lever 
to  overthrow  most  of  the  former  theories  of  inflamma- 
tion. The  steps  of  the  process  can  be  easily  followed. 
First,  a  small,  colorless  projection  is  seen  on  the  outside 
of  the  wall  of  a  vein  opposite  the  point  on  the  internal 
surface  where  a  white  corpuscle  has  remained  clinging  ; 
this  point,  or  bud,  increases  in  size,  processes  of  greater  or 
less  length  are  given  off  from  it,  the  corpuscle  inside  the 
vessel  becomes  smaller  and  smaller  until  it  totally  dis- 
appears, and  we  see  an  irregular,  colorless  mass  of  pro- 
toplasm, containing  one  or  several  nuclei,  in  the  tissue 
outside  of  the  vessel.  While  we  have  been  tracing  the 
various  steps  of  this  process  in  one  place,  it  has  been  go- 
ing on  all  over  the  area  ;  from  both  the  veins  and  the 
capillaries  there  has  been  a  constant  exit  of  these  corpus- 
cles, until  the  tissue  just  outside  of  the  vessels  becomes 
filled  with  them.  If  we  now  inject  the  vascular  system 
of  the  animal  with  a  blue  injection  mass  and  stain  the 
tissue  red  with  carmine,  we  shall  find  the  vessels  repre- 
sented as  blue  lines  surrounded  by  a  zone  of  cells  which 
are  stained  a  bright  red.  This  escape  of  the  white  blood- 
corpuscles  is  only  seen  in  the  capillaries  and  veins  ;  it 
never  takes  place  in  the  arteries.  In  the  capillaries  an- 
other change  is  noticed  which  was  not  seen  in  the  veins  : 
not  only  do  the  white  corpuscles  escape,  but  at  the  same 
time  a  greater  or  less  number  of  reel  corpuscles  pass  from 
the  vessel  into  the  tissue.  The  various  steps  of  this  pro- 
cess cannot  be  followed  with  the  same  ease  as  the  escape 
of  the  white  corpuscles,  and  it  takes  place  later— when  the 
capillary  circulation  is  very  slow,  or  when  there  iscomplete 
stagnation  of  the  blood-current  in  these  vessels.  Many  of 
the  white  corpuscles  remain  alongside  of  the  vessels  at 
the  point  where  they  have  escaped  ;  others,  by  means  of 
their  power  of  voluntary  motion,  wander  farther  into  the 
tissue,  or  even  through  the  endothelial  layer  to  the  free 
surface,  where  they  may  be  seen  still  undergoing  active 
amoeboid  movements.  The  red  corpuscles,  not  having 
the  power  of  voluntary  motion,  remain,  for  the  most 
jiart,  alongside  the  vessels. 


Not  only  do  the  corpuscles  thus  escape  from  the  ves- 
sels, but  the  fluid  portions  of  the  blood  as  well,  and  there 
is  a  decided  increase  in  the  transudation  stream.  By 
means  of  this  the  red  corpuscles  are  often  carried!  to  a 
distance  from  the  vessels  and  even  on  the  free  surface 
of  the  mesentery,  which  membrane  is  thicker  and  more 
voluminous  than  normal.  Its  tissue  is  infiltrated  with 
fluid,  and  even  with  the  naked  eye  we  see  that  the  serous 
surface  is  covered  with  a  thick,  white,  fibrinous  layer 
which  can  easily  be  scraped  off. 

This  is  the  end  of  the  process  ;  the  vascular  changes 
which  result  in  an  acute  fibrinous  peritonitis  have  been 
described.  The  same  changes  are  seen  here  which  we 
find  in  the  acute  fibrinous  peritonitis  of  the  human  subject 
— thickening,  exudation,  and  cloudiness.  The  cloudi- 
ness is  more  perceptible  macroscopically  than  microscop- 
ically, and  can  easily  lie  shown  to  be  due  to  the  number 
of  white  corpuscles  in  the  tissue.  All  these  changes 
which  we  have  described  take  a  varying  length  of  time 
for  their  full  accomplishment,  depending  mostly  on  the 
care  which  we  take  in  arranging  the  membrane  for  mi- 
croscopical examination.  When  care  is  taken  to  keep 
the  membrane  in  as  natural  condition  as  possible,  and  to 
protect  it  from  drying  by  frequent  irrigation  with  salt 
solution,  it  takes  ten  to  fourteen  hours  before  there  is 
anything  of  an  exudation  on  the  surface.  The  membrane 
may  be  so  much  stretched  or  otherwise  injured  that  in 
place  of  seeing,  in  turn,  all  these  vascular  changes — the  in- 
crease! in  the  diameter  of  the  vessels,  the  quickening  and 
then  slowing  of  the  current — a  dilatation  will  be  quickly 
set  up  which  soon  gives  place,  not  to  a  slowing,  but  to  a 
stagnation  of  the  blood-current  in  the  part.  The  escape 
of  the  red  blood-corpuscles  from  the  vessels  is  one  of  the 
latest  events  in  the  typical  chain  of  inflammatory  pro- 
cesses, and  takes  place  better  the  nearer  the  blood-cur- 
rent in  them  comes  to  actual  stagnation.  The  same  series 
of  phenomena  may  be  studied  in  a  much  shorter  time 
by  touching  the  exposed  mesentery  with  a  crystal  of  ni- 
trate of  silver,  but  the  effect  of  cauterization  can  be  best 
studied  on  the  tongue  of  the  animal.  The  tongue  may 
be  stretched  out  by  tying  a  thread  to  each  of  its  poste- 
rior cornua,  and  then  it  should  be  lightly  brushed  with  a 
solution  of  croton-  in  olive-oil  ( 1  to  40 ).  The  changes 
which  have  been  described  in  the  mesentery  will  also  be 
seen  here.  This  irritating  solution  must  only  remain  for 
a  short  time  in  contact  with  the  mucous  membrane,  and 
then  be  washed  off,  or  its  action  will  be  so  intense  that 
thrombi  will  at  once  form  in  the  vessels  of  the  part  ami 
all  circulation  cease.  Wrhen  the  irritation  only  reaches 
the  proper  degree  of  intensity,  we  see  almost  at  once  an 
enormous  dilatation  of  the  vessels  with  a  very  much  quick- 
ened blood-stream,  which  soon  gives  place  to  a  slower 
current  with  the  typical  arrangement  of  the  white  cor- 
puscles along  the  sides  of  the  vessels.  The  escape  of  the 
white  corpuscles  from  the  vessels  soon  begins  ;  and,  as  we 
have  seen  in  the  mesentery,  the  white  corpuscles  escape 
from  the  veins,  and  both  white  and  red  corpuscles  from 
the  capillaries.  The  tongue  is  red,  swollen,  and  not  so 
transparent  as  normal,  and  we  see  large  quantities  of  both 
white  and  red  corpuscles  in  its  tissue. 

All  these  changes  can  be  studied  better  when  the  caustic 
is  applied,  not  to  the  whole  surface  of  the  tongue,  but  to 
a  small  area.  Here,  of  course,  the  most  marked  changes 
will  be  seen  in  the  immediate  area  that  was  touched  by 
the  caustic,  and  as  its  action  is  slowly  diffused  we  can  see 
all  the  described  changes,  not  successively,  but  all  taking 
place  at  the  same  time.  Three  well-marked  zones  can  be 
made  out,  the  inner  of  which  will  be  the  place  exposed  to 
the  most  concentrated  action  of  the  caustic.  In  this  there 
takes  place  at  once  an  intense  dilatation  with  quickened 
blood-stream,  which  soon  gives  place  to  a  slower  stream 
with  an  abundant  escape  of  corpuscles.  As  the  effect  of 
the  caustic  increases,  the  slowing  of  the  stream  is  suc- 
ceeded by  stagnation  in  a  number  of  vessels,  and  the 
escape  of  red  corpuscles  is  very  rapid.  Immediately  out- 
side of  this  area  there  is  a  zon'e  where  the  circulation  was 
normal  for  some  time  after  the  application  of  the  caustic  ; 
then,  as  its  action  extended,  there  appeared,  first,  dilata- 
tion with  increased  rapidity  of  current,  then,  slowing  with 
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pe  ol  corpuscles,  H(  n  the  action  of  the  caustic  is  bo 
mild  thai  stagnation  of  the  blood  is  never  produced,  and 
the  white  corp  ater  numbers  than  do  the 

red.  Outside  of  this  zone,  again,  there  is  another  in  which 

tin  ;n  ii I'  the  caustic  ha-  "iily  been  Bufflcienl  to  pro- 
duce in  tin-  vessels  tin-  first  step  in  the  inflammatorj  pro 
viz.,  dilatation  with  qui'  kening  of  the  current. 
The  cause  of  these  disturbances  in  the  circulation  musl 
l.c  sought  in  -Mine  alteration  of  the  vascular  walls.  These 
clian  :   such  a  nature  that  tiny  are  only  ap] 

ciable  by  their  effects.     There  can  be  changes  in  the  tis- 
sues, ol  a  chemical  or  molecular  nature,  whose  exist) 
we  can  discover  in  nootherway.     The  application  of  a 
concentrated  mineral  acid  t < »  the  tissues  will  pri 

i- <>i' all  the  parts  with  which  it  comes  in  contact ;  a 
weak  solution  of  the  Bameacidwill  have  no  effect.  By 
constantly  increasing  the  strength  of  the  dilute  acid,  a 
poinl  of  concentration  will  be  reached  which  will  always 
produce  a  necrosis.  Ii  musl  l><-  supposed  that  various 
changes  are  produced  in  the  tissues  by  each  application, 
ami  yet  the  changes  which  result  in  necrosis  arc  the  only 
ones  which  can  be  recognized.     Cohnheim  ha-  shown 

that,  by  the  applicatii f   various  degrees  Of    heat   and 

cold  lo  i  he  ear  of  a  rabbit,  disturbances  of  various  degrees 
of  intensity  can  be  brought  about  which  chiefly  affect  the 
vessels.  II'  the  ear  is  exposed  to  certain  degrees  of  heat 
mi-  cold  by  immersing  it  in  warm  water  or  in  a  freezing 
mixture,  the  effect  of  this  i-  shown  only  by  a  temporary 
acute  congestion.  Bj  increasing  the  degree  of  cold  or 
heat,  or  by  prolonging  the  time  of  exposure  to  its  influ- 

■    various  other  chan  i  up  I mplete  necrosis 

of  the  ear,  can  be  produced.  Beginning  with  the  acute 
temporary  congestion,  we  can  have  continued  congestion, 
(edema,  abundant  extravasation,  and  haemorrhage.  In 
various  other  ways  the  blood-vessels  may  he  moie  directly 
influenced.  By  the  application  of  a  ligature  to  the  ft 
tongue,  and  letting  it  remain  a  variable  length  of  time, 
all  the  changes  which  we  have  described  as  making  up 
the  inflammatory  process  will  he  produced.  Cohnheim 
ascribes  the  whole  cause  of  inflammation  to  some  altera- 
tion of  the  Vessels,  which  is  probably  of  a  chemical  or 
molecular  character.  If  the  alteration  produced  he  hut 
.a  slight  one.  it  only  shows  itself  in  a  temporary  dilatation  ; 
if  more  severe,  in  a  dilatation  with  slow  ingof  the  currenl 
and  increased  serous  exudation;  the  next  degree  allows 
of  the  exit,  first  of  white  ci irpuscles,  then  of  red  ;  and,  if 
the  alteration  is  very  pronounced,  stagnation  and  coagu- 
lation of  the  bl I.     Then'  is  now  little  doubt  that  the 

non-coagulation  of  the  blood  during  life  is  due  to  it-  con- 
tinued contact  with  the  li\  ing  endothelium  of  the  vessels. 

So  soon   a-   the  vitality  of  the  endothelium   i-  destroyed 

the  blood  coagulates,  and  this  necrosis  of  the  endothelium 
n  in.  -i  ni-  the  greatest  injury  thai  can  be  inflicted  on  the 
vessels.  It  will  be  well  to  consider  more  in  detail  the 
various  changes  which  we  have  described. 

The  hypereemia  which  is  the  first  effeel  of  abnormal 
conditions  is  well  known.  Any  direct  influence  what- 
ever on  the  vessels  of  a  part  is  always  answered  by  dilata- 
tion, This  dilatation,  though  at  flrst.sighl  very  similar 
to  that  produced  bj  the  effeel  ofcnervous  influence  on 
the  vessels,  can  be  shown  nol  to  be  dependent  on  the 
nerves,  and,  indeed,  it  differs  in  many  respects  from  that 
so  produced.  In  the  firstplace.it  is  more  marked  than 
tin-  dilatation    produced   cither    hv  par.dv-i-   of  the\ 

constrictors  or  excitation  of  the  dilators.  If  the  ear  of  a 
rabbit  i-  inflamed  by  the  application  of  croton  oil  after 
the  vessels  have  been  dilated  by  section  of  the  cervical 
sympathetic,  the  vessels  w  ill  goon  to  a  much  greater  de- 
of  dilatation.  This  difference  is  well  show □  by  cut- 
ting the  sympathetic  on  one  side,  and  exciting  inflamma 
lion  in  the  other  ear  ;  the  diffi  tweenthe  two  ears 

will  be  marked.  When  a  pari  is  removed  from  all  ner 
Mm-  connection  with  the  body,  all  the  phenomena  of  in- 
flammation can  be  produced,  and  will  nol  vary  in  any 
degree  from  thai  in  uninjured  parts.  This  is  the  case 
when  the  rabbit's  ear  is  ligatured  or  even  cul  through, 

leaving  intact  only  the  median  artery  and  vein  ;  and  the 
same  changes  are  seen  in  the  frog's  inesenterj  or  tongue 
when  the  entire  central  o  stem  has  been  destroyed, 


Pi  ii'l\  tin-  greal  slowness  with  which  inflammatory* 
pf" '  fop  Bpeaks  more 'against  their  being  tie 

sul i  of  nervous  influence  than  doe-  anything  else. 

The  separation  of  the  w  bite  corpuscles  from  the  red  in 
the  blood  current,  the  formation  of  the  axial  stream,  ami 

Oi  the   plasma  layer,  can   he  explained   on   mere  physical 

grounds.  The  white  corpuscles  have  a  differenl  specific 
gravity  from  the  red,  they  are  lighter,  are  of  different, 
shape,  and  cannot  pack  bo  closely  together.    Schlarewsky 

iiown  that  a  separation  take's  place  w  lien  wholly   iu- 

differenl  Bubstances,  of  different  specific  gravity,  are 
pended  in  a  fluid  and  caused  to  circulate  in  narrow  tu 
lie  u-ed   oil  gli  hules  and  carmine,  or  (aniline  and   pow- 
dered graphite,  which  differed  in  gravity  a-  the  heavier 
I'd   globules  and   the   lighter  white.      By   varying    the' 
quickness  of  the  stream  flowing  through  the  tubes,  a  I 
on  the  outside  which  contains  only  the  lighter  particles 
i-    produced.      The   slower  the  stream,    up    to    a    certain 

point,  the  clearer  and  more  definite  becomes  this  outside 

layer.      When   the   same   force   i~  exerted  on  two   bodies, 

one  of  which  is  heavier  than  the  other,  the  heavier  body 

lake-  up  mOSl  of  tic   fori  e.  a-  i-  well   -ecu  when  a  bullet 

is  tired  out  .if  a  gun  and  its  flighl  compared  with  that 

of  the  wad  which  fellows  it.  The  red  ("lpu-cles  travel 
taster  than  the  white,  and  the  resistance  to  their  motion 
in  the  vessel,  which  come-  principally  from  the  attraction 
of  the  walls,  i-  exerted  less  on  them  than  on  the  slower- 
ni"\  inn'  w  hite  corpuscles.    A-  the  stream  becomes  Blower 

this  attraction  "I  the  walls  makes  itself  felt  more  and 
more,  and  the  fact  that  the  motion  "f  the  white  corpu- 

becomes  constantly  slowei  than  that  of  the  red  would 
count    for  their  excessive  numbers  in    those  vessels  in 
which  the  circulation  is  slowest.     The  same  number  arc 
constantly  being  broughl  to  the  locality,  bul  the  same 
number,  in  the  -an  t  time,  do  not  leave  it. 

The  cause  of  the  slowness  of  the  blood-current  in  the 
inflamed  area  i-  din  t"  some  local  opposition  given  by  the 
vessels.  They  are  dilated,  and  the  pressure  behind  them, 
-o  far  from  being  diminished,  is.  if  anything,  increased, 
and  tin  opposition  can  only  he  found  in  an  increased  fric- 
tion. The  wall-  possibly  lose  their  smoothness.  That 
the  friction  i-  increased  in  these  vessels  i-  shown  by  tin; 
fact  that  it  i-  much  more  difficult  to  inject  fluids  through 
inflamed  vessels,  and  when  the  fluids  contain  suspend  I 
particles  the  difficulty  is  rendered  even  more  evident. 

The  escape  of  white  corpuscles  from  the  vessels  seems 
tir-t  to  have  been  discovered  by  Waller,  in  ls-19.  Ho 
thought  that  the  wall  of  the  vessel  disappeared  before  the 
cell  that  was  pressing  against  it,  and  in  this  way  a  hole 
was   made    through    which   the    corpuscles    escaped   and 

which  afterward  closed  up.  These  observations  of  Wal- 
ler seem  to  have  excited  hut  little  attention  at  the  time, 
(Nen  in  England,  where  they  were  made,  and  only  came 
;eneral  knowledge  after  Cohnheim's  publication  on 
the  same  subject.  The  cau-e  of  this  emigration  is  -till 
in  doubt.    The  amoeboid  movements  of  the  corpuscles 

may  have   some  effect,  and   it    may  he  an   active  cinL 

tion  ;  that  Bubstances  which  inhibit  these  movements  have 

some  effeel  in  checking  their  passage,  as  has  been  claimed 

by  BOme  author-,  would  lend  weight  to  this  idea.  Arnold 
has  shown  that  the  stomata  which  are  present  in  tin 
ment  substance  between  the  endothelial  cell-,  in  the  nor- 
mal capillaries,  become  larger  in  inflammation,  and  he 
supposes  that  it  i-  through  these  openings  that  the  cor- 
puscles escape.  Cohnheim  thinks  that  their  escape  is 
nothing  hut  a  filtering  process ;  that  the  vascular  filter 
which  ordinarily  lets  only  the  plasma  pass  i-  so  altered  by 
inflammation  that  the  corpuscles  pass  through  as  well. 

That  it  is  not  the  amoeboid  movements  alone  i-  -In  u  11 
by  tin  fact  that,  under  si. me  conditions  not  connected 
with  inflammation,  we  have  the  most  vigorous  amoe- 
boid movements  in  the  white  corpuscles  in  the  ves- 
sels, and  yet  none  will  pass  through  the  walls.  This  ex- 
planation would  not  hold  at  all  in  the  case  id'  the  red  cor 

puscles,  which  pass  through  the  unbroken  wall-  of  the 

capillaries  in  greater  numbers  than  the  while,  and  which 

have  no  power  of  making  amoeboid  movements.     One 

clement  that  i-  necessary  for  their  passage  i-  pressure  in 
the  vessels,     If  the  blood  pressun  i-  completely  removed 
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from  the  vessels  of  an  inflamed  part,  there  will  be  no 
emigration,  This  would  seem  to  be  in  favor  of  Cohn- 
heim's  idea  of  filtration. 

In  an  acute  inflammation  of  an  external  part  nearly  all 
of  the  changes  which  are  produced  will  be  included  in 
the  four  symptoms  described  by  Oelsus — tumor,  color, 
dolor,  rubor.  The  part  will  be  swollen  and  elevated 
above  the  surrounding  skin  ;  the  patient  will  complain  of 
a  sense  of  heat  in  the  part,  and  if  the  hand  is  passed  over 
it  an  increase  of  heat,  as  compared  with  surrounding 
parts,  will  be  felt.  The  inflamed  part  will  be  painful  and 
redder  than  normal.  A  fifth  symptom  has  been  added  to 
the  four  described  by  Celsus,  viz.,  a  disturbance  of  the 
function  of  the  part.  It  will  be  best  to  examine  into  each 
one  of  these  symptoms  more  closely. 

Cohir. — John  Hunter  appears  to  have  been  the  first  to 
make  any  exact  experiments  in  reference  to  the  heat  of 
inflamed  parts.  After  drawing  off  the  water  of  a  hydro- 
cele, he  placed  a  thermometer  in  the  empty  sac,  and 
found  a  temperature  of  93°  F.  The  next  day,  after  an 
acute  inflammation  hail  been  set  up,  he  again  introduced 
the  thermometer,  and  found  a  temperature  of  9S.  i  V . 
This  was  not  at  all  in  accordance  with  the  views  that 
were  then  held.  It  had  been  supposed  that  the  heat  of 
an  inflamed  part  exceeded  by  a  great  deal  the  normal 
body  temperature.  These  results  of  Hunter  have  since 
continued  to  be  a  matter  of  dispute  ;  they  were  confirmed 
by  some  observers  and. denied  by  others.  Baerensprung 
and  Gierse  made  thermometric  measurements  of  the  in- 
flamed skin,  and  they  obtained  results  which  seemed  to 
show  that  the  temperature  of  the  part  was  above  that  of 
the  general  body  temperature.  Numerous  other  ther- 
mometric experiments  have  been  made,  but  this  com- 
paratively coarse  method  of  measurement  has  been  su- 
perseded by  measurements  made  with  thermo-electric 
apparatus,  and  the  results  are  in  the  main  confirma- 
tory of  those  of  Hunter.  The  special  advantages  of  this 
method  over  the  thermometer  are  that,  \>y  passing  the 
needles  into  the  tissue,  the  temperature  of  deeply  seated 
organs  can  be  measured  without  any  extensive  operations 
being  necessary,  and  without  any  exposure  to  the  air, 
which  must  exert  a  disturbing  influence.  By  passing 
one  needle  into  the  inflamed  part,  and  the  other  into 
the  corresponding  normal  part,  exact  comparisons  can 
be  made.  Breschet  and  Becquerel,  who  first  used  this 
method  of  measurement,  found  in  some  scrofulous  lymph- 
glands  in  the  neck  of  a  young  woman  104°  F.,  in  the 
biceps  of  the  same  case  99.05°  F.,  and  in  the  mouth  99.5' 
F.  Simon,  and  after  him  "Weber,  found  that  when  tin' 
femur  of  a  dog  was  broken,  or  when  a  deep-seated  inflam- 
mation of  the  leg  was  produced  by  the  injection  of  cro- 
ton  oil,  there  was  a  local  increase  of  heat.  Weber  also 
obtained,  in  kidneys  which  were  inflamed  by  the  subcutane- 
ous injection  of  cantharides,  a  temperature  in  excess  of 
that  in  the  spleen  and  in  the  deep-seated  muscles.  These 
experimenters  went  farther,  and  compared  the  temper- 
ature of  the  arterial  and  venous  blood  of  the  inflamed 
leg  with  the  temperature  of  the  inflamed  area.  Both 
readied  the  same  results,  and  found  that  neither  the  arte- 
rial nor  the  venous  blood  is  so  warm  as  the  tissue  of  the 
inflamed  area,  but  that  the  venous  blood  flowing  from  it 
was  Warmer  than  the  arterial  blood.  From  this  Weber 
concluded  that  the  blood  which  passed  through  an  in- 
flamed part  was  warmed  in  its  passage,  and  that  we  must 
regard  the  inflamed  area  as  a  source  of  heat.  These  re- 
sults of  AVeber  and  Simon  are  not  free  from  objections. 
Recent  careful  experiments  have  shown  that  there  is  no 
absolute  constancy  in  the  temperature  of  arterial  blood. 

In  the  small  mammalia  especially,  very  slight  disturb- 
ances of  the  animal  may  alter  the  temperature  very  de- 
cidedly. It  is  possible  to  suppose  that  the  inflamed  part 
could  have  been  raised  to  the  temperature  of  internal 
parts  by  the  more  rapid  circulation  of  the  blood,  and  then, 
in  consequence  of  tying  the  animal  down,  there  was  a 
sudden  fall  in  the  body  temperature  which  was  not  so 
soon  felt  in  the  inflamed  part.  Whatever  be  the  explana- 
tion of  these  results  of  Weber  and  Simon,  experiments 
made  by  Jacobson  and  Landieu,  with  more  exact  and 
perfect  methods,  have  shown  that  Weber's  are  erroneous. 


They  found  that,  although  there  was  often  a  difference 
of  from  7  to  9  between  the  temperature  of  the  inflamed 
and  that  of  the  normal  ear  of  a  rabbit,  there  was  only 
a  difference  of  three-fourths  of  a  degree  between  the  in- 
flamed and  normal  part  when  the  inflammation  was  seated 
in  the  deep  muscles  of  the  thigh.  It  was  found  that  this 
difference  in  temperature  existed  (inly  in  the  acute  stage 
of  inflammation,  and  that  in  extensive  purulent  inflam- 
mations in  open  wounds  and  ulcerations,  so  far  from 
there  being  an  increase  of  beat  in  the  inflamed  area,  the 
sound  side  was  actually  warmer.  Even  when  the  in- 
flamed part  was  at  a  distance  from  the  surface,  its  tern 
perature  never  reached  the  temperature  of  internal  <  r- 
gans.  Further  experiments  by  Jacobson  and  Bernhardt 
have  shown  that  the  temperature  of  the  inflamed  pleura 
is  never  so  much  as  that  of  the  heart-cavities,  and  in 
most  cases  is  even  less  than  that  of  the  corresponding 
healthy  pleura.  The  truth  of  Hunter's  law,  that  "  in  in- 
flammation the  heat  of  the  part  is  increased  above  the 
normal  temperature  of  the  part,  but  not  beyond  the  tem- 
perature of  internal  organs,"  has  not  been  overthrown. 

The  increase  of  temperature  in  inflammation  agrees 
entirely  with  the  increase  of  temperature  which  is  caused 
by  variations  in  the  movement  and  amount  of  blood  in  a 
part.  Bernard  lias  shown  that  the  active  congestion  in 
a  rabbit's  ear  caused  by  cutting  the  sympathetic  raises 
the  temperature  5  to  7  .  No  measurements  of  inflamed 
parts  have  given  much  greater  values  than  this,  and  we 
cannot  doubt  but  that  the  increase  of  temperature  in  an 
inflamed  part  is  due  wholly,  or  for  the  most  part,  to  the 
increase  in  the  rapidity  of  the  blood-current,  It  is  merely 
a  matter  of  more  heat  being  brought  to  the  part,  and  the 
temperature  of  the  venous  blood  coming  from  an  in- 
flamed ana  will  be  above  that  of  the  corresponding  nor- 
mal part  because,  owing  to  this  same  rapidity  of  flow, 
less  heat  is  given  off  by  conduction  and  radiation. 

Rubor. — An  inflamed  part  is  redder  than  normal.  The 
cause  of  this  can  only  lie  in  the  increased  quantity  of  the 
blood — i.e.,  red  blood-corpuscles — in  the  part.  The  red- 
ness is  much  more  perceptible  in  some  parts  of  the  body 
than  in  others.  The  idea  was  formerly  held  that  this 
redness  was  too  intense  to  lie  due  merely  to  the  dilatation 
of  the  normal  vessels  of  the  part,  and  that  vasa  serosa 
existed,  which  only  became  tilled  with  blood  in  inflam- 
mation. We  know  that  the  capillaries  occasionally  do 
contract  so  much  that  the  blood-corpuscles  cannot  pass 
into  them,  but  this  is  only  temporary  ;  observation  has 
shown  that  there  are  no  vasa  serosa,  and  the  redness  is 
due,  certainly  in  the  early  stage  of  inflammation,  simply 
to  the  dilatation  of  the  arteries,  veins,  and  capillaries. 
The  intensity  of  the  redness  is,  in  general,  directly  pro- 
portional to  the  degree  of  vascular  dilatation  and  injec- 
tion. For  the  degree  of  color  it  does  not  matter  whether 
the  stream  of  blood  in  the  dilated  vessels  is  rapid  or  s!owr, 
since  the  color  is  determined  by  the  number  of  red  cor- 
puscles in  one  place.  The  character  of  the  circulation 
does,  however,  influence  the  quality  of  the  redness.  In 
some  parts  the  dilated  vessels  can  be  seen  with  the  naked 
eye  ;  then  the  redness  is  spoken  of  as  an  injection.  In 
the  conjunctiva,  where  normally  but  a  few  scattered  ves- 
sels are  apparent,  in  inflammation  numbers  of  large,  tort- 
uous vessels  arc  seen  ;  not  only  those  normally  visible 
are  much  larger  and  prominent,  but  many  formerly  in- 
visible, when  dilated,  are  large  enough  to  be  made  out. 
In  other  parts,  as  in  the  skin,  where  the  single  vessels 
cannot  be  seen  through  the  epidermis,  the  color  is  a  dif- 
fuse red.  The  character  of  the  color  varies  very  much. 
In  the  beginning  of  an  inflammation,  when  there  is  a  rapid 
flow  of  blood  through  the  dilated  vessels,  the  color  is  a 
bright  scarlet.  When  the  circulation  is  much  slower,  and 
the  blood  remains  in  the  part  until  it  has  been  almost  en 
tirely  deprived  of  its  oxygen,  the  color  may  be  almost 
cyanotic.  Besides  the  vascular  dilatation,  there  is  an 
other  movement  of  importance  in  determining  the  color. 
There  is  nearly  always  in  inflammation — always,  if  it  lie 
intense  enough — an  escape  of  red  blood-corpuscles  into  the 
tissue.  The  greater  the  number  of  these  the  greater  the 
degree  of  redness,  but  it  is  different  with  the  increased 
transudation  of  serum  and  escape  of  white  corpuscles. 
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The  scruiii  dilutes  the  color  and  the  white  corpuscles 
mask  it.  ami  i lie  greater  the  amounl  of  Berum  and  white 
corpuscles  the  lest  intense  w  ill  be  the  color.  In  a  typical 
inflammation  of  the  -kin.  a-  in  a  furuncle,  the  color  1s  al 
flrsl  a  bright  red,  then,  as  slowness  of  the  blood-currenl 
takes  place,  the  color  becomes  cyanotic,  ami  this  gives 
plai  i  lyish-red,  from  the  hi  aping  up  of  w  bite  cor 

puscles  in  the  tissue,  In  an  abscess  the  color  of  tin-  red 
corpuscles  is  masked  entirely  by  the  white,  ami  we  find 
only  a  red  /"in-  in  the  periphery  of  the  abscess.  This  in- 
flammatory redness  cannol  appear  in  non-vascular  pan-, 
a-  in  the  cornea,  in  cartilage,  etc.,  and  may  vanish  en- 
tirelj  after  death,  especially  from  the  outer  surface  of  the 
|"m1\  a  Hi t  death  from  scarlet  fever,  or  even  erysipelas, 
the  redness  which  was  bo  distinguishing  a  feature  during 
life  may  almost  entirely  vanish,  onlj  the  few  punctiferm 
li.ciin  ii  rhages  being  left. 

This  is,  perhaps,  the  most  marked  of  all  the 
inflammatory  symptoms.  In  the  production  of  the  color 
and  rubor  the  dilatation  of  the  vessels  played  theprinci- 
pal  i  le,  Here  it  is  of  but  minor  importance.  That  it 
cannot  be  entirely  overlooked  in  reviewing  the  causes  of 
tin-  swelling  is  shown  by  the  beautiful  experiments  which 
have  been  made  with  the plethysmograph.  Theswelling 
i-  iluc  principally  to  the  increased  transudation.  From 
tin  direct  observation  of  the  inflamed  mesentery  ami 
tongue,  we  could  only  follow  with  the  microscope  the 

csca| l'  the  corpuscular  elements  of  the  blood,  ami  we 

concluded  that  there  must  also  he  an  increase  in  the 
transudation,  because  the  amount  of  swelling  of  the  parts 
was  greater  than  would  be  occasioned  by  the  corpuscles. 
This  amount  •>!  fluid  in  the  tissues  might  be  accounted 
for  in  two  ways    either  there  must  be  an  increase  in  the 

transudation  stream,  or  it  does  not  exceed  the  normal 
limit  and  from  some  impediment  in  the  lymph-sin  am 
it  i-  not  carried  away.  A  very  simple  experiment  suf- 
fices to  show  that  this  latter  is  not  the  case.     IT  a  cannula 

be  placed  in  one  of  the  chief  lymph-vessels  of  the  leg  of 
a  dog,  ami  then  an  acute  inflammation  he  excited  in  the 
loot  by  the  injection  of  croton  oil.  or  by  placing  the  loot 
in  hot  water,  ii  will  he  found  that  the  tloW  of  lymph  is 
enormously  increased  ;  not  only  i-  tin-  lymphatic  circula- 
tion not  impeded,  but  even  double  or  threefold  the  nor- 
mal amount  is  carried  oil',  ami  still  we  have  the  swelling 
Bhowing  how  ureat  the  transudation  has  become.  Bow 
the  exudation  (the  corpuscular  elements  with  the  tiuid) 
is  situated  in  the  tissue-  depends  upon  the  anatomical 
structure  of  the  part.  The  so-called  parenchymatous 
organ — muscle,  liver,  kidneys,  etc  become  diffusely 
swollen,  ami  the  extent  of  this  swelling  depends  on  the 
int  of  exudation.  It  is  situated  in  the  meshes  of  the 
interstitial  connective  tis-uc.  because  this  carries  the  ves- 
sels and  i-  more  easily  distended.  In  such  organs  the 
swelling  is  also  in  part  due  to  the  increase  in  size  of  the 
proper  tissue-cells,  a  circumstance  which  will  he  con- 
sidered later.  in  tissues  which  are  entirely  composed  of 
connective  tissue,  the  exudation  simply  collects  in  the 
lymph-spaces  and  distends  them.  In  all  cases  it  collects 
where  thi  esistance  is  offered  to. its  presence.     If 

the  superficial  vessels  of  the  skin  are  affected, the  fluid 
collects  beneath  the  epidermis,  which  ii  raises  up,  forming 
a  blister  .  it  can  do  thi-  more  easily  than  it  can  distend  the 
e  tissue  ol  the  true  skin.  If  the  deeper  vessels  are 
affected,  the  exudation  collects  in  the  subcutaneous  areo 
lar  tissue. 

On  mucous  Burfaces  the  epithelium  does  not  offer  the 
sami  to  the  passage  of  the  fluid  part-  of  the 

exudation  thai  the  -kin  doe-,  and  here  it  comes  on  the  sur- 
face The  same  is  true  of  serous  surfaces.  In  inflam- 
mations ol  tic  pleura  ami  peritoneum  the  membrane  is 
distended  by  the  fluid,  hut  the  greater  pari  collects  in  the 
cavities  which  t he  serous  surface  lines,  in  a  pneumonia. 
though  the  walls  of  the  alveoli  an  distended,  still  the 
bulk  of  the  exudation  i-  found  in  the  air-vesicles  of  the 
lung.  In  the  earlier  stages  of  an  inflammation  the  exu 
dation  is  very  poor  in  corpuscular  elements,  and  has  great 
similarity  to  the  ordinary  transudation  which  we  find  in 
drops]        Winn    it    ha-   accumulated   in    loose  connective 

tissue,  as  in  the  -kin.  it  can  he  removed  from  one  place 


to  another  by  pressure.  Chemically,  it  differs  from  th< 
Berous  exudation.     Lassar  ha-  made  numerous  chemical 

analy-es  of  the  lymph  uhtaiiied  from  the  lymphatics  of 
the  leg  after  an  acute  inflammation  of  the  foot   lias  heen 

excited,  [n  all  of  his  experiments  he  found  the  amount 
of  solids  enormously  increased.  In  human  inflammatory 
lymph  a  solid  residue  of  -i\  to  seven  percent,  has  been 
found.  This  increase  in  the  -..lids  is  due  almost  entirely 
to  the  increase  in  the  albumen,  the  -alt-  being  in  about 
i he  normal  proportion.  The  increase  in  the  solids 
forms  the  chief  difference  between  the  inflammatory 
lymph  ami  the  dropsical,  the  former  being  very  rich  ami 
the  latter  very  poor  in  solid  matter;  the  normal  lymph 
standing  about  midway  between  the  two.     In  noway  is; 

the  difference  SO  clearly  shown   as  in   the   little  tendency 

that  the  dropsical  lymph  has  to  coagulate,  while  the  in- 
flammatory Coagulates  in  a  short  time  to  a  hard,  firm 
jelly.  The  causes  which  bring  about  the  dropsical  ac- 
cumulations in  the  tissues  and  those  which  bring  about 
the  inflammatory  are  totally  different.  In  an  ordinary 
dropsy,  not  dependent  at  .all  on  changes  in  the  quality  of 
the  blood,  the  accumulation  of  fluid  in  the  tissues  is  due 
to  increased  venous  pressure.     There  must  be  some  re- 
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-i-tance  to  the  onward  flow  of  blood  in  the  veins  in  order 

that  the  pressure  in  the  capillaries  may  be  increased.     Iu 

the  inflamed  part  there  is  no  such  factor  to  cause  the  in- 
creased transudation.  More  blood  flows  through  an  in 
flamed  part,  ami  the  microscope  does  not  show,  in  the 
vessels  of  the  frog's  tongue  and  mesentery,  that  heaping 
together  of  red  corpuscles  which  is  so  characteristic 
venous  stagnation.  There  is  a  resistance,  hut  it  is  due  to 
changes  in  the  vascular  walls  of  the  capillaries  and  small 
veins  of  the  inflamed  area.  In  the  ordinary  process  of 
filtration  of  a  liquid  several  factor-  maj  enter  in  causing 
a  difference  in  the  filtrate  obtained.  It  will  vary  with 
slight  changes  in  the  character  of  the  liquid  :  its  quantity 
will  be  raised  or  lowered  with  differences  in  pressure, 
ami,  most  important  of  all.  with  differences  in  the  char- 
acter of  the  filter.  We  can  have  dropsies  from  a  change 
in  the  character  of  the  blood,  as  iii  profound  ana  mia. 
from  increased  pressure  in  the  capillaries  ;  and  -imi   in  iu- 

flammation  we  do  not  have  either  of  these,  the  incn 
in  quantity  and  in  chemical  composition  of  the  filtrate 
must  be  dm-  to  changes  in  the  tilter.  i.e.,  the  vascular 
walls  of  the  capillaries.  Microscopically,  the  inflamma- 
tory exudation  differs  markedly  from  the  ordinary  transu- 
dations.    In  inflammations  of  different  character  and  ia- 
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tensity  the  character  of  the  exudation  also  differs,  and  it 
is  on  these  differences  in  the  character  of  the  exudation 
that  the  best  classification  of  inflammation  rests.  The 
corpuscular  elements  are  always  increased,  sometimes  to 
such  a  degree  that  the  exudation  has  a  thick  creamy  con- 
sistency. The  chief  cellular  elements  which  are  found 
in  the  inflammatory  exudation  are  the  so-called  pus-cells. 
In  a  fresh  exudation  the}-  appear  as  round  or  irregularly 
shaped  cells  of  the  size  and  general  appearance  of  white 
Mood-corpuscles.  In  the  perfectly  fresh  state,  examined 
in  a  medium  normal  to  them,  their  protoplasm  is  finely 
granular,  with  here  and  there  a  well-marked  Oil-globule. 
They  may  differ  considerably  in  size,  form,  and  compo- 
sition— -some"  are  finely  granular,  others  contain  coarse 
granules  and  numerous  fat-drops,  others  again  foreign 
matter  with  which  the}'  may  have  come  in  contact.  On 
staining  them  with  almost  any  reagent  their  nuclei  are 
brought  plainly  into  view.  The  nucleus  presents  many 
peculiarities  which  serve  to  distinguish  the  pus-cell  from 
all  other  cells,  except  the  white  blood-corpuscle.  It  is 
sometimes  single,  more  often  multiple,  two  or  three  be- 
ing found  in  a  single  cell.  When  the  nucleus  is  single  it 
is  elongated  and  doubled  up  in  the  cell,  something  in  the 
shape  of  a  horse-shoe.  "When  multiple,  the  single  nuclei 
are  grouped  so  as  to  form  the  same  sort  of  a  figure.  They 
always  stain  more  brightly  than  do  the  nuclei  of  the  tis- 
sue-cells. When  the  cells  are  treated  with  dilute  acetic 
acid  the  protoplasm  is  made  clear  and  transparent,  bring- 
ing the  bright,  sharply  refractive  nuclei  into  view.  In 
all  these  particulars  they  agree  exactly  with  white  blood- 
corpuscles  ;  they  are  of  the  same  size,  of  the  same  general 
shape,  and  the  arrangement  of  the  nuclei  is  the  same  in 
both.  When  the  exudation  is  fresh  it  contains  quantities 
of  such  cells,  later  they  undergo  certain  changes  which 
will  be  considered  further  on. 

The  fourth  symptom  of  Celsus  is  dolor,  pain.  This  is 
very  easily  accounted  for.  It  is  due  to  influences  ex- 
erted on  the  sensitive  nerves  by  the  exudation.  It  may 
be  pressure  on  them,  or  tearing  and  stretching.  It  varies 
much  in  character,  may  be  dull,  burning,  or  throbbing. 
It  is  always  most  severe  in  acute  inflammations,  and  in 
parts  richly  supplied  with  nerves.  When  the  exudation 
collects  beneath  a  dense  membrane  and  forces  this  up, 
as  is  the  case  with  inflammations  of  the  periosteum,  the 
pain  is  often  most  intense.  It  is  one  of  the  most  con- 
stant of  the  symptoms  of  inflammation,  and  one  whose 
cause  is  apparent. 

The  fifth  symptom,  one  which  has  been  added  to  the 
four  of  Celsus.  is  the  lesion  of  function.  When  the  other 
four  symptoms  are  present,  it  can  be  readily  seen  that 
the  function  of  the  part  must  be  interfered  with.  Any 
of  the  series  of  processes  which  make  up  inflammation 
must,  of  necessity,  exert  more  or  less  influence  on  the 
function  of  the  inflamed  part.  This  interference  with 
its  function  will  affect  the  general  system  in  propor- 
tion to  the  importance  of  the  part.  An  interference  with 
the  function  of  the  lungs  or  heart  will,  of  course,  have 
more  effect  than  an  interference  with  the  functions  of 
the  eye. 

In  any  inflammation  some  of  these  symptoms  that 
Celsus  has  described  must  be  present,  though  it  by  no 
means  follows  that  all  must  be,  and  a  review  of  what 
takes  place  in  inflammation  will  show  when  these  symp- 
toms will  be  present  and  when  absent.  In  parts  where 
the  distribution  of  sensitive  nerves  is  very  poor,  or  where 
the  anatomical  structure  of  the  part  is  such  that  they  are 
not  compressed  or  stretched  by  the  exudation,  an  inflam- 
mation may  be  attended  with  little  or  no  pain.  In  in- 
flammations of  internal  organs  no  increase  of  heat  can 
be  brought  about  by  rapidity  of  the  circulation.  In  parts 
where  there  are  no  vessels  the  inflammatory  redness  will 
be  wanting,  and  in  parts  where  a  free  way  is  given  for 
the  removal  of  the  exudation  as  soon  as  it  is  formed,  even 
the  swelling  will  not  appear. 

The  presence  of  the  pus-cells  gives  to  the  inflammatory 
exudation  a  character  differing  from  all  other  fluid  ac- 
cumulations in  the  bod}-,  and  most  of  the  literature  on 
inflammation  in  recent  years  has  been  taken  up  with  the 
question  of  their  origin.    This  question  has,  indeed,  over- 


shadowed other  and,  for  the  most  part,  more  important 
questions.  Rokitansky  was  one  of  the  first  to  enter  this 
field  of  literature.  lie,  in  accordance  with  the  cell- 
theory  that  was  held  at  his  time  (the  theory  of  free-cell 
formation),  supposed  that  the  first  step  in  their  formation 
consisted  in  the  sweating  out  of  a  fluid  from  the  blood- 
vessels. This  fluid  was  the  blastema,  or  mother-fluid, 
and  in  it  the  cells  were  formed.  He  describes  in  full 
their  formation,  by  the  aggregation  of  small  particles 
which  appeared  in  the  fluid  ;  the  nucleus  was  first 
formed,  and  by  collection  of  the  granules  around  this, 
the  protoplasm  of  the  cell.  Virchow  overthrew  this  idea 
of  their  formation  in  the  general  overthrow  of  the  free- 
cell  formation,  and  substituted  for  it  another  theory. 
But  this  theory  of  Virchow.  although  better  than  that 
of  Rokitansky,  cannot  be  regarded  as  correct.  Ac- 
cording to  Virchow,  the  pus  cells  are  derivatives  of  the 
normal  cells  of  the  tissue  in  which  the  inflammation 
has  its  seat,  but  not  all  of  the  cells  of  the  tissue  take 
an  equal  part  in  their  formation.  He  regarded  the  con- 
nective tissue  as  the  mother-tissue  in  all  new-formations, 
and  said  that  in  inflammation  the  connective  tissue  cells, 
under  the  influence  of  the  stimulus  which  was  given  by 
the  inflammatory  irritant,  proliferated,  and  as  the  result 
of  this  proliferation  the  pus-cells  appeared  in  the  tissues. 
Virchow  was  the  first,  also,  to  call  attention  to  the  simi- 
larity between  the  pus-cells  and  the  white  blood-corpus- 
cles. The  vascular  changes  in  inflammation  were  re- 
garded by  him  as  secondary  to  the  tissue-change,  and 
were  of  such  a  nature  as  to  bring  more  nutritive  material 
to  the  inflamed  parts. 

Of  late  Strieker  has  become  the  most  strenuous  advo- 
cate of  the  view  of  Virchow,  and  this  theory  has  under- 
gone some  modifications  at  Strieker's  hands.  He  says 
that  the  tissue-cells,  under  the  influence  of  the  inflamma- 
tory irritant,  return  to  their  former  undifferentiated  em- 
bryonic condition,  and  then  rapidly  proliferate,  forming 
similar  cells.  Not  only  do  the  cells  thus  proliferate,  but 
young  cells  are  also  formed  from  the  non-cellular  por- 
tion-of  the  tissue.  He  refuses  to  regard  the  cells  of  a 
tissue  as  the  only  active  part,  and  does  not  make  the  dis- 
tinction between  the  cells  and  the  non-cellular  tissue,  the 
result  of  the  formative  activity  of  the  cells.  This  is  op- 
posed  to  the  cell-theory  of  Virchow  and  to  Beale's  theory 
of  bioplasm,  and  comes  nearer  the  old  theory  of  free-cell 
formation.  The  only  difference  between  this  theory  and 
that  of  Schwann  and  Rokitansky  is  that  in  the  old  the- 
ory cells  were  formed  from  an  exuded  mother-liquid. 
A  great  deal  of  work  has  been  done  by  Strieker  and  his 
pupils  in  support  of  his  peculiar  views  relative  to  inflam- 
mation. He  claims  that  every  tissue — even  one  so  highly 
differentiated  for  a  particular  purpose  as  the  central  ner- 
vous  system — can  return  to  its  embryonic  condition  and 
proliferate,  under  the  influence  of  the  inflammatory  stim- 
ulus. The  distinction  between  so  highly  differentiated  a 
nia--  of  protoplasm  as  the  cells  of  the  central  nervous 
system  and  the  cells  in  the  first  few  days  of  embryonic 
life  is  greater  than  the  difference  between  so  complicated 
a  unicellular  organism  as  a  vorticellum  and  a  simple 
amoeba.  In  the  nerve-cell  we  have  a  structure  which 
differs  from  the  embryonic  cell  not  only  morphologically, 
but  chemically  and  "functionally.  It  seems  almost  ab- 
surd to  suppose  thai  a  structure  which  has  been  there- 
suit  of  modifications  carried  up  through  countless  gen- 
erations of  cells  could  in  a  moment  be  lost.  He  regards 
embryonic  formative  activity  as  a  force  stored  up  in  every 
cell,  just  as  force  is  stored  up  in  the  bent  bow.  The  mys- 
terious inflammatory  stimulus!  the  irritant.  the"Reiz," 
-  unloosing  the  string  of  the  bow  sets  the  arrow 
free.  From  the  undifferentiated  protoplasm  into  which 
not  only  cells  change,  but  tissue  as  well,  repair  can  take 
place,  and  any  sort  of  tissue  be  formed  wiien  the  inflam- 
mation subsides.  It  seems  to  us  that  it  would  lie  almost 
as  absurd  to  suppose  that  the  vorticellum,  under  the  in- 
fluence of  a  stimulus  of  any  kind — chemical,  mechanical, 
or  thermal — could  return  to  the  condition  of  the  amoeba, 
as  that  the  central  ganglion-cell  could  return  to  its  embry- 
onic condition.  One  is  the  result  of  a  differentiation  of  pro- 
toplasm which  has  taken  we  know  not  how  many  centu- 
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i\.  -  t.ii   its  accomplishmenl    while  the  other  has  i 
months,  ami  in  the  ca  i  ol  man  3  ears,  implet  ion 

All  this  La  assuming  thai  tin-  pus-cell  and  white  bloi  d 
puscle   air    purely  undifferentiated  embryonic  o 

if  we  can  nly  at  all  <>n  morpho 
logical  differences,  there  has  been  a  differentiation.  The 
white  corpuscle  has  a  nucleus  that  is  characteristic  ;  in  no 
embryonic  cell,  at  any  period,  do  we  find  i1  shoe 

nucleus,     Thi  i  foi  this  return  oi  cells  to 

their  embryonic  condition,  this  rejuvenation  of  the  t is- 
sues,    given   in   anj    process,  whethei    physiological    or 
pathological,  that   we   an    acquainted  with      According 
r,  the  \  ascular  changes  \\  ere  also  a  pari  of  this 
rejuvenation  process      He  was  probably  tin-  first  one  to 
show  that  tin'  capillaries  were  composed  of  protoplasm, 
and  he  supposes  that  they  also  return  to  their  embryonic 
I  tion,  thai  their  cells  become  amoeboid  and  rapidrj 
proliferate.     Strieker  does  not  deny  the  emigration  of  the 
w  bite  corpuscles  from  the  vessels,  bul  saj  -  this  i-  of  but 
little  importance   in   the   inflammatory   condition.     We 
have  given  some  space  to  this  theory  of  Strieker,  for  his 
ideas   have   gained  considerable  credeuci     especially  in 
ci  mntrj 

The  theory  of  ( 'ohnhcini  is  exactly  opposed  to  the 
theorj  of  Virchow  and  snicker.  According  to  Cohn- 
hciin.  the  vascular  changes,  the  dilatation  of  the  vessels, 
the  slowing  of  the  blood-current,  and  the  escape  of  white 
and  red  corpuscles,  thest  form  the  essential  inflammatory 
phenomena 

These  various  theories  being  held,  the  non-vascular 
tissues  were  taken  n|i  and  the  inflammatory  processes 
.studied  on  them.  For  it  was  argued  that,  as  there  were 
no  \  ess«  Is  in  these  tissues,  all  the  changes  produced  by  in- 
flammation must  result  from  the  action  of  the  tissue  il 
self.  The  cornea  was  the  tissue  most  generally  selected 
for  study,  and  there  is  no  question  in  pathology  which 
has  in  tn  so  generally  discussed,  and  on  which  so  much 

experimental  w  ork  lias  been  done,  as  that  of  the  origin  of 

i he  pus-cells  in  an  acute  keratitis. 

It  was    found    that    after    the   application   of  an  irritant 

(nitrate  oi  silver  was  the  one  most  generally  used)  to  the 
cornea,  the  tissue  became  cloudy  and  opaque,  and  on  mi 
croscopic  examination  it  was  seen  to  in-  full  of  pus- 
cells  It  was  argued  that  these  cells  could  only  result 
from  the  change  of  the  connective-tissue  corpuscles  into 

PUS,  lor  there  were   no  vessels   in    the  cornea  fioiii  which 

the  c,l]s  could  c •       <  'ohnheiin  then  showed  that  when 

the  irritant  was  applied  to  the  centre  of  the  cornea,  the 
cellular  infiltration  did  not  begin  here,  but  was  first  oh 
si  rved  around  the  scleral  edge.  At  the  point  of  irritation 
there  was  at  first  no  infiltration,  and  no  change  in  thecor- 

neal  COrpUSCleS.  He  SOUgllt  the  explanation  of  this  ill 
the  fact  that   the  influence  of  the  irritant  extended   to  the 

vessels  in  the  sclera  and  conjunctiva,  and  produced  in 

I      the    VaSCUlai'    Changes    which    we     have    described 

There  was  an  emigration  of  white  corpuscles  here,  and 
thej  afterward   made   their  way   by  passage  along   the 

1\  inph  spaces  int.,  the  cornea. 

It  would  perhaps  be  well  to  say  he  re.  a  word  about  the 
liarities   o1   corneal    structure       The   cornea    is  cum- 
posed  of  dense  connective  tissue  arranged  in  parallel  lay- 
ers, between  which  are  irregular  spaces  in  which  the  con- 
necti  puscleslie.     The  spaces  have  the  general 

shape  of  a  hand  with  the  lingers  extended,  and  vary 
much  in  differenl  animals.  in  some  they  have  very 
broad  communications  with  each  other,  in  others  the 
Communications   are    very    narrow.      They   can    easily  lie 

iwn  in  any  animal  by  staining  the  tissue  with  nitrate 
oi  diver,  which  acts  only  on  the  tissue  between  the  spaces, 
staining  it  brown.  The  spaces  are  visible  because  left 
uncolon  ,i      These  spaces  connect  with  the  lymphatics  in 

the  tissue  outside  "f  the  cornea  111  addition  to  these 
1\  uipil  spaces,  the    lal  -el'  of  the    nerve  bundles   which  in 

tei  the  i  ounded  by  a  lymph-sheath  whit  h 

commmunicates  with  the  l\  mph  spaces, 

It  is  a  well  known  lad   that  the  white  Corpuscles  have 

tin  power  of  taking  up  into  their  substance  small  insolu 
ble  particles  of  various  kinds,  such  as  carmine  and  ver- 
milion,  when   these  are   injected   into  tin    circulation, 


Cohnheim  found  that  when  an  inflammation  of  the  cor- 
iced  after  vermilion  had  been  injected  into 
the  blood,  the  pus-cells  in  the  cornea  contained  this  pig- 
ment, and  it  could  only  have  gotten  into  them  by  b 
taken  up  by  some  cells  which  were  circulating  in  the  ves- 
sels, for  the  :  add  not  of  themselves 
have  gotten  out  of  the  vessels.  Hoffman  found  that, 
when  the  cornea  was  inflamed,  if  the  head  was  immedi- 
ately cut  oil'  and  preserved  in  a  moist  chamber,  undl 
natural  conditions  as  possible,  changes  were  found  in  the 
cornea  in  i  vi  rj  way  similar  to  those  found  in  the  living 
animal.  Of  course,  in  such  a  case  there  could  be  no  q 
lion  of  w  i lit.-  ■  in  the  \  essels  and 
wandering  into  the  tissue.  These  results  of  Hoffman 
have  nevi  oi  firmed,  and  it  i~  difficult  to  see  how 
there  could  have  been  growth  and  reproduction  of  cells 
in  a  tissue  from  which  ail  the  nutrition  had  been  cut  oil'. 
Various  oi, -ei  i  described  numerous  changes  in 
the  connective-lissui  corpu  cles  Ian  terminated  in  the 
production  ol  pi.- cells.  According  to  most  of  these  ob- 
servers the  corpuscles  draw  in  their  processes,  and  be- 
come chai  > round  protoplasmic  masses  which  tin  a 
divide  up.  Bottchei  I  bj  the  use  of  mild 
caustics,  such  as  chloride  of  /inc.  in  producing  a  central 
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Pie.  1818.     Scleral  Edg  n  Hours  after  Central  Cauter- 

ization,   a.  Ground  substance  oi  ning  brown  with  nitrate 

of  silver;       i  ices  in  the  tissue  which  bave  become  dilated;  <-, 

al  corpuaclei:  : 

On-  r.  ii  spaces  ■■'.  Oi  I  he  urn  I  car- 

mini 

keratitis,  with  an  infiltration  of  cells  around  the  centre. 
without  any  involvement  of  the  scleral  edge. 

Strieker  finds  in  Keratitis  strong  -rounds  in  favor  of 
his  views.  He  says  that  w  hen  the  cornea  is  treated  with 
nitrate  of  silver,  forty-eight  hours  after  central  cauteriza- 
tion the  tissue  around  the  eschar  is  divided  up  into  small 
anas  by  narrow  silver  lines.  qo(  unlike  the  lines  between 
i  ndothelial  cells.  These,  he  supposes,  arise  from  the  for- 
mation of  these  cells  from  connective-tissue  corpus 
and  the  corneal   substance.      The  whol( 

titis  can  b:  St  be  studied,  and  the  changes  most  easily  un- 
derstood, by  staininur  the  tissue  with  nitrate  of  silver  and 
carmine.  In  this  way  both  the  spaces  and  the  cells  which 
occupy  them  are  rendered  visible.  Fifteen  hours  after 
an  acute  inflammation  has  been  sit  up,  three  distinct 
/ones  can  be  recognized.  First  a  central  one.  where  the 
tissue  has  been  totally  destroyed  by  the  caustic.  No 
structure  can  be  seen  here,  nothing  but  a  black  eschar. 
Outside  of  this  will  be  found  a  zone,  more  or  less  wide, 
w  here  sonic  traces  of  the  cell-spaces  will  be  seen,  but  no 
cellular  elements,  neither  pus-cells  nor  fixed  connective- 
tissue  cells.  Outside  of  this  again  comes  the  uninjured 
corneal  structure  At  this  early  period  we  find  the  cell- 
spaces  near  the  scleral  edge  w  idened  and  tilled  w  ith  cells. 
Each  nucleus  of  the  pus  cells  is  distinct  and  easily  recog- 
nized from  its  shape  The  cell-spaces  also  contain  the 
fixed  connective-tissue  corpuscles,  in  which  no  change 
can  be  made  out.     The  picture  i-  di  tic  nut  when  forty- 
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eight  hours  have  elapsed.  At  this  time  the  whole  of  the 
normal  corneal  tissue  is  rilled  with  cells.  They  are  found 
here  in  various  situations.  Not  only  are  the  cell-spaces 
very  much  enlarged  and  filled  with  them,  but  they  are 
also  found  in  the  lymph-sheaths  of  the  nerves.  They 
occupy  various  positions  in  the  spaces — sometimes  lying 
alongside  of  the  fixed  cell,  or  even  enclosed  iu  its  sub- 
stance, or  they  may  be  seen  in  the  narrow  communica- 
tions between' adjoining  cells,  as  though  fixed  in  the  act 
of  passing  from  one  cell-space  into  another.  Some  also 
are  found  in  the  corneal  tissue  outside  of  the  cell-spaces, 
where  they  appear  as  long,  thin  rods  between  the  fibres. 
The  most  cells  will,  however,  be  found  in  the  area  just 
outside  of  -the  central  eschar,  in  the  place  where,  as  we 
have  seen,  there  were  no  living  corneal  corpuscles. 
Strieker  saw  these  cells  here,  and  concluded  that  they  were 
formed  from  the  fixed  corpuscles.  With  regard  to  the 
central  inflammation  without  involvement  of  the  scleral 
edge,  Scnftleben  has  found  that  such  appearances  were 
<.;i)\  produced  when  the  epithelium  was  removed  and  the 
corneal  tissue  injured.  Even  these  cells  do  not  arise  in 
the  centre,  but  wander  into  the  tissue  from  the  conjunc- 
tival sac.  This  always  contains  a  certain  number  of 
white  corpuscles,  and  the  number  of  these  is  much  in- 
creased by  the  slight  conjunctivitis  caused  by  the  cauter- 
ization of  the  cornea. 

One  experiment  which  was  made  by  Benftleb  u  seems 
to  set  at  rest  any  idea  of  the  participation  of  the  fixed 


PlG.  1819.— Cornea  just  Outside  of  the  Eschar.  Forty-eight  Hours  after 
Central  Cauterization.  The  ground  substance  is  very  much  reduced  in 
amount,  and  the  cell-spaces  much  wider  and  completely  titled  with  pus- 
corpuscles.  No  nuclei  of  corneal  corpuscles  are  .-een.  and  in  this  area 
they  were  all  destroyed  by  the  caustic. 

corpuscles  in  the  production  of  the  pus-cells.  He  cut  out 
the  cornea,  and  after  destruction  of  all  cellular  elements 
by  boiling  or  hardening  in  alcohol,  he  enclosed  it  in  the 
abdominal  cavity  of  a  living  animal.  In  the  course  of  a 
few  days  he  removed  it,  and  found  it  filled  with  cells 
similar  to  those  found  in  the  inflamed  cornea,  and  with 
the  same  arrangement.  In  this  case  the  foreign  body  had 
set  up  an  inflammation,  and  the  white  corpuscles  had 
wandered  into  the  cornea  from  the  peritoneal  cavity. 
The  same  thing  happens  when  pieces  of  pith  or  sponge 
are  enclosed  in  this  cavity. 

There  seems  to  be  no  perfectly  established  fact  in  favor 
of  the  production  of  pus-cells  from  the  fixed  cells  of  the 
tissue.  One  of  the  arguments  used  against  the  theory  of 
Cohnheim  is  that  it  is  not  possible  for  the  great  number 
of  cells  which  we  find  in  a  purulent  pleuritis.  or  in  a 
phlegmonous  inflammation  of  the  subcutaneous  tissue, 
to  be  derived  from  the  blood.  It  is  possible  that  the 
number  of  white  corpuscles  in  the  blood  under  normal 
conditions  is  rather  underestimated.  Anyone  watching 
the  capillary  circulation  under  the  microscope  must  be 
struck  with  the  fact  that  the  white  corpuscles  appear 
more  numerous  than  they  do  when  the  blood  is  examined 
on  a  slide.  It  must  be  recollected  that  the  corpuscles 
are  not  taken  from  the  inflamed  area  alone,  but  from  the 


whole  body,  and  that,  too,  not  at  once,  but  in  the  course 
of  hours  and  days.  Under  normal  conditions  there  is,  do 
doubt,  a  continual  new-formation  of  white  corpuscles, 
and  thi>  process  is  probably  much  more  active  in  inflam- 
mation. The  tact  that  the  blood  is  richer  in  fibrin  when 
there  is  some  acute  inflammatory  process  going  on 
shows  thai  the  number  of  white  corpuscles  isincr< 
In  our  present  state  of  knowledge  we  are  unable  to  say 
definitely  how  and  iu  what  organs  this  increased  produc- 
tion takes  place,  but  manythings  point  to  the  probability 
that  the  lymph-glands  and  the  spleen  play  an  active  part. 
in  this.  An  increase  in  the  size  of  the  spleen  and  lymph- 
glands  is  almost  a  constant  accompaniment  of  severe  in- 
flammations. In  addition  to  this  it  is  probable  that  not 
all  the  white  corpuscles  found  in  the  inflammatory  area 
have  gotten  there  through  the  vessels.  Tiny  ate  active 
living  cells,  and.  like  other  cells,  have  the  property  of 
dividing  and  forming  new  cells.  They  have  been  seen 
to  divide  by  some  observers,  and  it  is  probable  that  a 
considerable  proportion  of  the  cells  found  in  an  exuda- 
tion have  arisen  in  this  way. 

Although  it  may  be  shown  that  the  tissue-cells  do  not 
take  any  active  part  in  the  production  of  pus.  it  would  be 
a  mistake  to  suppose  that  they  play  an  entirely  passive 
role  in  the  whole  inflammatory  process.  It  must  be  sup- 
posed that  any  cause  which  is  capable  of  exerting  so 
marked  an  effect  on  the  walls  of  the  vessels  must  in  some 
degree,  possibly  even  in  a  much  greater  degree,  affect 
the  cells  of  the  tissue.  What  the  effect  is  of  various  irri- 
tants on  the  tissue-cells  is  a  subject  about  which  we  know 
very  little.  The  fixed  connective-tissue  cells  in  the  cor- 
nea and  the  tadpole's  tail  may  undergo  some  chan. 
form  alter  the  application  of  various  reagents.  In  some 
cases  the  long  cell-processes  are  drawn  in  and  the 
branched  corpuscle  changed  into  a  round  mass.  Some- 
times the  processes  become  club-shaped,  and  the  cell 
may  even  be  broken  up  into  a  number  of  smaller  masses. 
There  must  also  he  various  chemical  changes  produced 
in  the  cell  which  we  cannot  recognize.  These  eh 
however,  do  not  denote  any  formative  activity,  but  are 
degenerative.  Most  of  them  are  accompanied  by  the  dis- 
appearance of  the  cell-nucleus,  the  change  which  Wei- 
gert  has  taught  us  to  recognize  as  the  first  step  in  i 
lation  necrosis. 

There  are,  however,  other  changes  which  take  place 
in  the  tissue-cells  which  are  of  a  distinctly  formative 
character,  and  which  do  not  result  in  the  production  of 
pus-cells,  but  cells  of  the  same  type  as  themselves  are  pro- 
duced to  lake  the  place  of  those  which  were  destroyed  by 
the  inflammation.  These  changes  are  called  regenerative. 
About  three  days  after  cauterization  of  the  cornea  such 
changes  can  be  seen  in  the  corneal  corpuscles,  just  outside 
of  the  area  where  the  tissue  was  destroyed.  The  first 
change  seen  in  the  cell  is  that  it  -tains  more  brightly  with 
the  various  reagents.  Then  long  processes  are  given  off 
from  the  body  of  the  cell  which  shoot  up  into  the  necrotic 
area.  These  processes  may  be  many  times  longer  than 
the  body  of  the  cell.  The  protoplasm  of  the  cell  flows 
up  into  these,  and  collects  near  the  end  of  the  process. 
From  this  new  branches  are  given  off,  the  connection 
with  the  parent-cell  is  severed,  and  a  new  cell  is  thus 
produced  ;  not  a. pus-cell,  however;  but  a  new  connective- 
tissue  corpuscle.  By  the  use  of  appropriate  reagents  we 
can  destroy  the  cells  in  a  limited  area  of  the  cornea  with- 
out setting  up  any  inflammation.  The  tissue  will  then  be 
regenerated,  and  the  process  may  be  studied  without  the 
complications  which  the  presence  of  pus-cells  in  the  tissue 
cause-. 

This  process  of  regeneration  can  be  best  studied  in  some 
of  the  lower  animals,  in  whom  the  power  exists  in  a 
marked  degree.  If  the  end  of  the  tail  of  a  young  tad- 
pole is  cut  off,  in  a  short  time  the  part  removed  will  be 
replaced.  As  the  tissue  is  very  thin  and  transparent,  all 
changes  in  the  cells  can  be  seen  without  the  disturbing 
influence  which  most  microscopic  manipulations  make 
necessary.  The  first  regenerative  changes  are  seen  in 
the  epithelium,  which  proliferates  very  rapidly  and  covers 
the  cut  end  with  a  layer  of  newly  formed  epithelial  cells. 
Beneath  this  protective  layer  the  new -formation  of  con- 
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nective  tissui  rapidlj  pi  [t  is  very  similar  to  the 

same  process  in  t In-  cornea.     Some  inflammatory  cha 
are  produced  in  th(  ssels,  and  a  numberof  white 

ape  into  the  tissue.     Thej  often  collect  in 
considerable  quantities  in  the  part  where  the  new  fo 
don  is  going  on,  bul  th<  to  take  no  pari  in 

this. 

Virchow  wast]  >  make  the  Bpecial  division  of 

immation  into  the  parenchymatous  and  interstitial, 
[n  the  latter  the  connective  tissue  of  the  organ  and  the 
vessels  are  affected.  In  the  parenchymatous  the  whole 
weight  of  the  process  falls  on  the  Bpecial  cells  of  the 
tissue.  This  Borl  of  inflammation  occurs  in  the  bo  railed 
parenchymatous  organs,  which  arc  composed  of  elements 
endowed  with  Bpecial  functions,  held  together  by  a  con- 
nective tissue  which  carries  the  blood  vessels.  In  inflam- 
mation of  such  organs  the  first  change  consists  in  a 
swelling  and  greater  opacity  of  the  cells.  From  thisopa- 
cityof  the  cells  the  whole  organ  presents  a  cloudy,  opaque 
appearand  ion.     Virchow  aptly  compares  this  to 

the  appearance  of  tissue  after  being  boiled.    After  the  i 

ome  swoll  ranular,  they  rapidly  proliferate. 

Tin  which  virchow  describes  are  produced  in 

organs  from  a  numberof  causes,  but   they  are  • 

and  probably  represi  n<  the  firsl  staj 
fattj  ration.     They  are  found   in   the  liver  and 


Fig  lly  Prolifernt  nn  Die 

Tail.     a,  '<.  White  blood-corpuscleR  which  havi  bi 
rather  too  -mall.     X  250. 

kidneys  in  nearly  all  acute  diseases,  especially  in  those 
which  are  accompanied  by  high  lexer. 

There  is  no  doubt  that  in  every  inflammation  of  a 
parenchymatous  organ  changes  are  produced  both  in 
the  connective  tissue  and  in  the  proper  cells  of  the  organ. 

I  i ngi     in  the  gland-cells  can  be  divided  into  two 

class  i  Q(  rative  i  banges  leading  to  i  ell  destruction, 

and  regenerative  changes  leading  to  cell-renewal.  In  an 
acute  nephritis  we  bave  vast  quantities  of  kidney-epithe- 
lium cast  off  and  passed  out  with  the  urine.  The® 
nol  cells  which  bave  been  newlj  formed 'as  a  result  of 
irritation,  but  cells  which  have  been  destroyed  either  by 
the  cause  which  produced  the  inflammation  or  bj 
subsequent  vascular  changes.  On  microscopic  examina- 
tion nl  such  a  kidney  thesi  -  will  appear  verj 
evident.  The  epithelial  cells  will  be  found  opaque, 
granular,  and  fattj  degenerated,  the  interstitial  ti 
filled  with  while  blood-corpuscles,  and  the  vessels  very 
hyperemia  We  cannot  have  a  catarrh  of  the  mucous 
membranes  or  an  analogous  inflammation  of  the  skin  in 
which  the  changes  are  limited  to  the  epithelium  alo 
Under  some  circumstances  we  can  have  the  exudation 
mixed  with  cells  which  are  newly  formed.  The  regen- 
erative changes  may  pa---  beyond  the  degree  necessary 
for  the  Bupply  of  cells  which  have  hen  destroyed,  and 
the  over-supply  help  to  swell  the  exudation.  In  an 
acute  Inflammation  of  a  mucous  membrane  the  exudation 
contains  numl  ich  cells.  It  i  —  by  no  means  un- 
common in  Mich  exudations  to  find  large  epithelial  cells 
which  enclose  one  or  more  well-formed  pus-cells  in  their 


interior.  Fur  a  long  time  it  was  supposed  thai  this 
an  undoubted  example  of  pus-formation  by  the  epithe- 
lial cells,  an  endogenous  cell-formation.  It  i-  known 
now  that  this  is  merely  an  invagination  of  the  pus-cells 
in  the  epithelial  cells.  After  the  injection  of  carmine  or 
vermilion  into  the  blood  such  invaginated  cells  arc  ion  ml 
to  be  filled  with  the  granules. 

It  has  been  proposed  to  classify  inflammations  by  the 
causes  producing  them.  Any  cause  which  exerts  influ- 
ence of  sufficient  intensity  on  the  vessels  may  produce 
inflammation;  and  the  number  of  causes  which  may  act 
in  this  way  must  be  infinite.     Such  a  classification 

little  tO  oiler  for  its  acceptance. 

The  most  rational  classification  is  the  one  based  on  the 
character  of  the  exudation,  for  it  is  the  exudation  which 
distinguishes  inflammatory  from  other  pathological  pro- 
es  and  gives  to  each  inflammation  its  distinguishing 
character.  A  di\  ision  which  is  often  made,  of  sthenic  ami 
of  asthenic  inflammations,  may  be  retained,  if  not! 
'more  is  meant  than  to  distinguish  differenl  degrees  of  in- 
tensity of  the  -ymptoins.  The  sthenic  inflammations  are 
best  seen  in  young,  Btrong,  well  nourished  individuals.  I:, 
these  all  the  phe lena  of  inflammation — the  heat,  red- 
ness, swelling,  and  pain — appear  with  greater  intensity 
than  in  old,  weak  individuals.  The  fact  that  the  bj  mpt 
are  more  sex  ere  than  in  the  asthenic  is  more  than  counter- 
balanced by  the  gn  ater tendency  which  the  well  nourished 
vessels  have  to  return  to  the  normal  condition,  and  the 
slower  and  more  imperfect  regeneration  of  tissue  in  the 
old  and  weals.  The  in  -i  examples  of  asthenic  inflamma- 
tion an-  given  in  the  hypostatic  inflammations.  Hi  re  in- 
flammations develop  in  the  most  dependent  part  of  the 
body  in  individuals  who  arc  weakened  by  a  long  spell  of 
sickness.  The  vessels  in  the  inflamed  organ  are  dilated 
by  passive  congestion,  the  circulation  i-  feeble,  and  the 
nutrition  of  the  walls  of  the  vessels,  as  well  as  thai  of  the 
tissues,  is  at  a  low  standard.  Such  parts  are  very  easily 
inflamed,  and  the  inflammation  is  accompanied  by  such 
slight  symptoms  thai  it  easily  escapes  the  attention  of  the 
patient  and  is  only  e\  ident  on  a  careful  examination. 

The  exudation  may  be  thin  and  transparent,  very  simi- 
lar to  the  ordinary  serous  transudation.  The  inflamma- 
tion giving  rise  to  such  an  exudation  is  known  as  the 
as  inflammation.  The  quantity  of  albumen  in  this 
exudation  is  reduced  to  a  very  small  amount.  Such  in- 
flammations are  very  often  seen  in  individuals  whose 
Mood  serum  has  Income  \  i  ry  thin  in  consequence  of  long 
malnutrition.  It  is  besl  seen  in  cast  -  of  chronic  nephritis. 
In  sui  h  cases  inflammations  are  very  common,  and  may 
appear  in  consequence  of  slight  injuries,  probably  because 
tin- vascular  walls  as  well  as  the  other  tissues  arc  badly 
nourished  and  undi  rgo  extensive  alterations  from  causes 
which  would  nol  In- I'd  t  in  vessels  whose  nutrition  was 
The  quantity  of  the  exudation  is  usually  very 
icentrated.  A  very  slighl  experiment 
Bufhces  to  show  lhat  the  exudation  varies  with  the  char 

r  of  the  hi 1.     If  an  inflammation  is  set  up  in  the 

of  a  dog,  and  the  lymph  i- collected  by  a  cannula 

placed  in  die  of  the  chief  lymphatics  of  the  leg,  it   will  1  0 

found  much  more  abundant  and  less  concentrated  if  hy- 
dremia is  caused  by  the  injection  of  sa.lt  solution  into  the 
circulation.  The  intensity  of  the  inflammation  also  influ- 
ences the  character  ot  the  exudation.  It  is  only  in  the 
later  stages  of  inflammation  that  the  white  corpuscle-  es 
cape  from  the  vessels,  and  we  may  have  changes  produced 
in  the  vesst  1-  ol  so  Blighl  a  character  thai  the  early  con- 
dition of  increased  transudation  is  not  passed.  In  any 
inflammation  there  is  not  the  Bame  degree  of  vascular 
alteration  in  all  parts  of  the  inflamed  area.  An  acute 
pneumonia  alw  ays  begins  w  ith  a  serous  exudation,  a  con 
gestion,  and  oedema  of  the  lungs.  Every  wound  firsl 
i  sudes  a  i  har.  1 1 an-paront  fluid,  which  contain-  bul 
formed  elements.  In  an  inflammation  of  the  skin  so  se- 
vere a-  variola,  the  iir-i  exudation  ihat  appears  in  the 
.  lis  ihat  are  raised  is  a  thin,  transparent  fluid  Apart 
from  inflammation  in  hydremic  individual-,  a  pure  serous 
exudation  which  doc-  not  pa--  beyond  this  is  rare. 
Inflammations  of  the  Berous  surfaces  sometimes  have 

this   sort    of  an  exudation.      It   i-   proper  to  consider  the 
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common  affection  of  the  skin  known  as  urticaria  as  an 
inflammation,  and  here  the  changes  in  the  vessels  never 
go  beyond  the  stage  of  simple  increased  transudation. 
The  changes  are  due  to  a  chemical  irritant  acting  on  the 
vessels  of  this  part.  In  the  frog's  tongue,  after  the  appli- 
cation of  croton-oil,  there  are  several  well -marked  zones 
of  inflammation  around  the  central  eschar.  In  the  outer- 
most zone  the  vessels  are  dilated,  the  blood-current  slow, 
but  no  corpuscular  elements  escape.  The  same  thing 
is  seen  in  an  acute  pneumonia.  Outside  of  the  area  of 
consolidation,  where  the  alveoli  are  filled  with  the  fibri- 
nous exudation,  there  is  an  area  where  the  changes  are 
limited  to  a  hyperemia  of  the  vessels  with  serous  exuda- 
tion. It  is  not  an  uncommon  thing  to  find  in  an  acute 
pleurisy  an  extensive  oedema  of  the  subcutaneous  cellular 
tissue  over  the  inflamed  pleura.  This  oedema  has  been 
known  as  collateral  oedema,  and  was  supposed  to  be  due 
to  venous  congestion  in  the  tissue  brought  about  by  circu- 
latory disturbances.  It  is  not  a  collateral  oedema,  but  is 
an  inflammatory  oedema,  and  represents  the  last  wave  of 
the  process  extending  from  the  inflamed  area.  It  cor- 
responds to  the  outermost  zone  on  the  inflamed  tongue. 
Serous  inflammations  may  arise  very  quickly  and  be  very 
transitory.  The  changes  in  the  vessels  are  so  slight  that 
they  quickly  can  return  to  the  normal  condition,  the  exu- 
dation is  absorbed,  and  a  few  hours  may  include  the  be- 
ginning and  end  of  the  process. 

Uncomplicated  serous  inflammations  are  relatively  rare. 
Most  often  we  find  more  or  less  fibrinous  coagula  mixed 
with  the  exudation.  When  this  fibrin  is  in  the  exuda- 
tion in  large  amount,  or  deposited  on  the  surface  of  the 
inflamed  membrane,  a  fibrinous  inflammation  is  spoken 
of.  There  is  no  sharp  line  separating  the  serous  from 
the  fibrinous  inflammation.  The  most  typical  examples 
of  fibrinous  inflammation  are  found  on  serous  surfaces 
and  in  the  lungs.  The  serous  surfaces  are  covered  by  a 
thick,  grayish-white  membrane,  which  is  sometimes  so 
tough  that  it  can  be  stripped  in  great  flakes  from  the  sur- 
face. On  microscopic  examination  of  the  membrane  it  is 
found  to  be  composed  of  fine  transparent  fibrin  filaments, 
woven  together  in  a  sort  of  meshwork  which  contains  in 
its  meshes  a  greater  or  less  number  of  white  blood-corpus- 
cles, cast-off  epithelial  cells,  and  generally  a  few  red  cor- 
puscles. The  fibrinous  exudation  may  be  almost  pure, 
or  it  may  be  associated  with  a  large  exudation  ot  serum. 
In  a  fibrinous  pericarditis  both  the  visceral  and  parietal 
layers  of  the  pericardium  may  be  covered  with  a  dense 
fibrinous  membrane,  with  no  more  than  the  normal 
amount  of  serum  in  the  sac,  or  the  collection  of  serum 
may  be  so  extensive  that  the  lungs  are  compressed  by  it, 
and  between  these  two  extremes  every  gradation  is  found. 

On  epithelial  surfaces  the  membrane  is  either  seated 
directly  on  the  basal  membrane  or  it  reaches  deeply  into 
the  tissues  beneath.  In  any  case  it  is  not  seated  directly 
on  the  epithelium.  The  epithelium  always  forms  a  part 
of  the  membrane.  The  epithelial  cells  are  changed  in 
various  ways — they  become  irregular  in  form,  sharply  re- 
fractive, and  their  nucleus  disappears.  In  case  the  mem- 
brane is  seated  on  the  basal  membrane  beneath  the  epi- 
thelium, it  can  easily  be  removed,  and  is  termed  a  croup- 
ous membrane.  On  epithelial  surfaces  which  have  not  a 
firm,  dense  basal  membrane  the  fibrinous  exudation  ex- 
tends deeper  into  the  tissues,  and  is  so  firmly  adherent 
that  on  its  forcible  removal  a  loss  of  substance  in  the  tis- 
sue is  perceptible.  In  this  case  the  exudation  is  called 
diphtheritic.  So  far  as  the  pathological  condition  is 
concerned,  there  is  no  difference  in  the  two  processes. 
The  same  etiological  factor  will  produce  a  croupous  in- 
flammation in  an  epithelial  surface  backed  by  a  dense 
basal  membrane  and  a  diphtheritic  inflammation  where 
this  basal  membrane  is  wanting.  It  is  the  most  common 
thing  to  find  a  diphtheritic  inflammation  in  the  pharynx, 
and  when  the  process  extends  into  the  larynx  or  trachea, 
to  find  a  distinctly  croupous  exudation.  It  will  be 
readily  seen  that  the  fibrinous  inflammation  is  a  more 
severe  process  than  the  serous.  For  the  formation  of 
fibrin  it  is  necessary  to  have  the  white  corpuscles  escape 
from  the  vessels  in  considerable  quantity,  and  then  to 
break  down,  setting  free  the  fibrin  ferment.     At  first 


sight  it  seems  a  little  strange  that  the  fibrin  formation 
should  not  be  present  in  all  inflammations  of  sufficient 
intensity.  In  inflammations  of  the  parenchymatous  or- 
gans, as  the  liver  and  kidney,  the  white  corpuscles  make 
their  way  into  the  interstitial  tissue  in  great  numbers, 
but  they  find  there  the  conditions  sufficiently  favorable 
to  provide  them  with  nutrition  and  they  do  not  break 
down.  These  conditions  are  not  so  favorable  in  the 
spleen  and  lymphatic  glands,  and  in  most  inflammations 
of  these  organs  there  is  a  quantity  of  fibrin  found  in  the 
interstices  of  the  tissue.  On  epithelial  surfaces  we  only 
find  a  fibrinous  inflammation  when  the  epithelial  surface 
is  wanting,  or  has  been  destroyed.  It  seems  that  the 
breaking-up  of  the  white  corpuscles  and  the  setting  free 
of  the  fibrin  ferment  is  in  some  way  hindered  by  the  liv- 
ing epithelium.  Most  probably  they  find  in  the  inter- 
spaces between  the  cells  sufficient  nutriment. 

In  some  exudations  there  is  so  large  a  number  of  corpus- 
cles present  that  the  transparency  of  the  material  i-  lost, 
and  it  appears  as  a  milky  or  a  thick  creamy  fluid.  There 
is  either  no  fibrin  in  this  fluid,  or  at  best  only  a  few  flakes. 
The  cellular  elements  present  in  the  fluid  are  principally 
white  blood-corpuscles,  though  at  times  so  many  red  cor- 
puscles may  be  mixed  with  them  that  the  exudation  has  a 
yellowish,  or  even  a  reddish,  tint.  This  is  the  purulent 
exudation,  and  the  inflammation  which  gives  rise  to  it, 
the  purulent  inflammation,  is  sharply  separated  from  all 
others.  In  the  serous  exudation  there  is  only  an  infiltration 
of  the  tissues  ;  the  exudation  is  contained  in  the  dilated 
lymph-spaces.  The  purulent  exudation  very  rarely  takes 
the  form  of  infiltration,  but  collects  in  a  mass  in  the  tissues. 
It  cannot  be  that  it  is  only  formed  in  this  small  area,  for 
the  amount  of  it  is  often  very  large.  The  exudation 
seems  to  exert  some  solvent  action  on  the  tissues,  which 
give  way  and  allow  of  its  collection.  Such  a  collection 
of  pus  in  a  small  circumscribed  area  is  called  an  abscess. 
When  the  pus  collects  in  a  natural  cavity  it  is  termed  a 
purulent  exudation.  The  anatomical  arrangement  of  a 
part  has  nothing  to  do  with  determining  this  character  of 
the  exudation.  In  mairy  cases,  especially  well  shown  in 
inflammations  of  serous  surfaces,  the  exudation  is  fibri- 
nous at  first  and  afterward  becomes  purulent.  Nothing- 
is  more  common  than  to  have,  in  pleurisy,  first  a  well- 
marked  fibrinous  inflammation,  which  afterward  becomes 
purulent.  The  purulent  inflammation  denotes  a  later 
stage  and  a  more  severe  form  than  the  serous  or  fibrinous, 
but  it  would  be  an  error  to  say  that  it  is  nothing  more 
than  a  more  intense  form.  It  is  a  totally  different  form 
of  inflammation,  and  its  most  remarkable  feature  is  that, 
in  spite  of  its  intensity,  there  is  no  formation  of  fibrin. 
The  colorless  corpuscles  in  the  exudation  do  not  give  rise 
to  the  formation  of  fibrin.  They  are  so  numerous  that  a 
great  deal  of  the  fibrin  ferment  must  be  present,  but  still 
the  fibrin  is  not  formed.  Not  only  is  there  no  formation 
of  fibrin  in  the  pus,  but  this  seems  to  exert  a  solvent  ac- 
tion on  that  which  was  present  before  the  exudation  as- 
sumed a  purulent  character.  When  a  purulent  pleuritis 
supervenes  on  the  fibrinous,  only  a  few  flakes  of  the  fibrin 
will  be  found  in  the  exudation — all  the  rest  has  disap- 
peared. When  the  pus  collects  in  the  form  of  an  abscess, 
it  exerts  a  solvent  action  on  the  tissues,  most  prdbably  on 
the  cement  substance  between  the  cells.  On  microscopic 
examination  of  the  pus  from  an  abscess  some  trace  of  this 
action  will  be  seen  in  the  shape  of  broken-down  tissue- 
cells  and  remains  of  tissue,  as  elastic  fibres,  etc.,  mixed 
with  the  pus-corpuscles. 

There  must  be  some  chemical  substance  in  the  pus 
which  exerts  this  solvent  act;on  and  which  antagonizes 
the  fibrin  ferment.  At  present  we  do  not  know  anything 
definite  as  to  the  nature  of  this  substance.  Ewald  has 
sought  to  find  it  in  the  increased  amount  of  COa  which 
is  found  in  tissues  in  which  there  is  a  purulent  inflamma- 
tion. Although  C02  has  some  effect  in  hindering  the 
formation  of  fibrin,  it  has  no  dissolving  action  on  that  al- 
ready formed.  Peptone  has  been  found  in  considerable 
quantity  in  purulent  exudation  ;  and  after  it  had  been 
shown,  in  Ludwig's  laboratory,  that  this  substance  bin 
tiered  the  formation  of  fibrin,  it  was  thought  that  peptone 
might  be  this  chemical  substance.     It  was  necessary  to- 
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1 1 1  •  this  idea  when  it  was  found  thai  a  watery  extract 

ilidified  h\  croupous  pneumonia,  in  which 

there  is  mosl  abundanl   formation  of  fibrin,  contained  a 

amount  of  peptom       rhe  mosl  Bevere  inflarumat 

ed  withoul  assuming  a  purulenl  character. 
The  strong  mineral  acids  and  caustic  alkalies  can  be  in- 
jected under  the  skin,  and  an  inflammation  with  th(  d 

i  there  will  bo  no  pus.     Th< 
purulent  inflammation  is  due  always  to  the  presence  oi 
this  chemical  compound  we  have  spoken  of,  and  which 
1 1  lias  apllj  designated  the  pus-poison  (  EiL 

a  known  that  an  inflammation  «u   mo  I 
apt  .  purulenl  when  the  air  had  acci 

inflamed  pan.     A  simple  fracture  of  a  bone  never  pro- 

d  :\  purulent  inflammation  ;  bul  if  a  spicul 
projected  through  the  skin,  and  the  fracture  was  i 
pound,  then  the  i  d.     A  serous  inflamina 

lion  ol  the  pleura  too  of  ten  becomes  purulent  after  the 
puncture  of  the  trocar.  It  was  soon  shown,  however, 
that  ii  was  nol  the  entry  of  the  air  alone  which  gave  rise 
nmations.  Air  « a-  injected  into  i he  subcu 
.Miliar  tissui  s  <ii  rabbits  until  they  were  blown 
up  like  balloons,  withoul  any  inflammation,  much  li 
purulent  one,  being  sel  up.  Everyone  knows  tin-  risk 
attending  the  exposure  of  si  rous  membranes  in  the  air, 
yd  it  was  shown  that,  with  certain  precautions,  air  might 
in-  passed  through  the  peritoneal  cavity  for  days  withoul 
any  unfavorable  results.  Other  experiments  showed  that 
without  doubt  il  was  not  the  air  itself,  but  the  lower  or- 

in-  which  it  contained,  that  ilH  the  damage,  and 
when  these  were  excluded  no  harm  resulted  from  the  ac- 
tion ol  tin'  aii-.  In  tin-  greal  majority  of  cases  a  puru- 
lenl inflammation  is  tin-  resull  of  the  action  of  certain 
er  organisms,  ami  the  pus-poison  mosl  probably  is 
a  chemical  substance  produced  by  thin:.  It  is  possible, 
however,  to  have  purulenl  inflammation  entirely  inde 
pendent  of  lower  organisms;  the  pus-poison  may  have 
another  source.  So  much  as  this  fact  has  been  denied, 
ii  may  in-  regarded  to  day  as  certain.  By  the  injection  of 
petroleum,  turpentine,  and  especially  croton-oil,  it  is  al- 


21.— Poe  from  n  Small  Abscess.    Micrococci  .ire  Been  both  en- 
dow Drpnsclee  and  lying  free.    Dover-slip  preparation  stained 

with  fiieli-in.      X  GOO. 

ways  possible  to  cause  a  purulenl  inflammation.     Also,  if 
metallic  mercury  is  injected  into  the  knee-joints  of  rab- 
bits, a  purulent   inflammation  is  caused.     Mosl  of  these 
experiments  wen    made  h\    injecting  the  various  sub- 
[nto  the  tissues  by  means  of  the  hypodermic  Byr- 
It  was  claimed  by  the  bacteria  belit  vers  that,  even 
though  the  needle  and   Bubstance  injected  were  thor- 
oughlj  disinfected,  --till  a  way  was  left  open  fur  the  entry 
rganisms  b]  the  canal  which  the  needle  made.     The 
opponents  of  the  bacteria  theorj  claimed  thai  suppuration 
could  also  be  produced  by  the  injection  of  the  mosl  varied 
substances,  such  as  milk,  olive-oil,  etc.     Ii  needed  bul  a 

little  care  and  c|eanlinc-s  in  operating  In  show  that    these 

[asl  named  Bubstances  had  do  such  action.     Some  experi 
mini-  have  been  made  bj  the  writer  with  a  view  t"  the 


absolute  exclusion  ol  lov  puration 

caused  by  croton-oil.  The  oil  was  boiled  and  enclosed, 
while  stiil  hot,  in  glass  capsules  which  had  previously 
been  heated  red-hot.     A  small  opening  was  made  in  the 

-Km.  and  the  capsule  pushed  along  a  director  for  some 
distance  into  tin-  subcutaneous  cellular  tissue.    After  sev- 
eral day-  had  elapsed,  and  after  the  skin  wound  and  >  anal 
in   perfectly  healed,  the  capsules  were  broken  by  pinch- 
ing them,  and  the  resull  was  in  every  case  a  suppuration. 
■ol    experiments   wire  made    in*  which   the   capsules 
filled  with  various  other  substances,  ami  the  n 
.  :.:i  ■ '  .      Nothing  could   have  shown  I  ■ 
the  inertm  hanical  irritants  to  produce  inflamma- 

e  experiments  madebj  Dr.  Sternberg  and 
the  writer  in  regard  to  tub  e  quantities  oi 

finely  broken  glass  and  Prussian  blue  were  injected,  with 
antiseptic  precautions,  into  the  abdominal  i  rab- 

and  a  purulent  inflammation  was  uever  produced. 
As  \.  from  all  experimental  evi- 

-  know  that  its  a]. plication  to  the  skin  of  man 
produces  a  purulent  inflammation.  A  vesicular  inflam- 
mation i-  produced,  and  the  vesicles  -non  change  into 

pustules.     As  the  infla atiou  takes  place  beneath  the 

epidermis,  the  influence  of  lower  organisms  in  this  case 
'  scluded. 
A  pari  from  such  cases  as  have  been  mentioned,  we  can 
always  regard  purulenl  inflammation  as  due  to  bacteria. 
In  mosl  cases  there  i-  bul  little  difficulty  found  in  trac- 
ing their  entry  into  the  body,  and  often  thej  enter  the 
tissui  the  poiul  w  here  thi 

ha-   formed.     Still  !  -   in  which  there  is  an 

abscess  formed  as  the  result  of  violence,  and,  so  far  as 
can  he  seen,  there  is  in.  injury  1..  the  skin,  no  way  liy 
w  hid,  mid  have  entered. 

Abscesses  of  the  brain  in  cons  of  a  blow  on  the 

head,     Or   Of    I  I  lllllar    tis-ue    ill    conse- 

quence of  a  blow  or  injurj  of  any  son.  are  not  very  un- 
common in  man.  On  microscopic  examination  bacteria 
aie  found.  How  do  these  organisms  gel  there  ?  ( Ordinarily 
the  tissues  and  blood  do  not  contain  any  bacteria.  More- 
oxer,  these  injuries  an-  followed  by  suppuration  in  but  a 
very  small  percentage  of  the  cases,  probablj  less  than 
percent.  Experimentally, such  suppurations  cannot  be 
produced  in  the  lower  animals  when  all  chances  of  u 
lion  by  bacteria   arc   excluded.      It  is  useless  to   den; 

ha-  been  d >   thai  sui  h  cast  o  in  man,  nor  can 

they  he  u-ed  as  proof  of  the  existence  of  suppuration 

withoul  the  presence  of  bacteria.  Though  we  know  that 
ordinarily  no  bacteria  are  in  the  normal  blood  and  ti-- 
still  there  i-  tin  possibility  .  or  i«,  eii  probability,  that  they 
may  continually  inter  the  blood  from  the  alimentary 
canal,  or  in  some  other  manner,  and  be  destroyed  or  re- 
moved from  the  blood.  It  may  be.  in  thest  cases,  that  the 
organisms  find  in  the  injured  and  inflamed  an  a  a  place  of 
miner  n  ionic  l  suitable  nxdus  1  r  their  growth  tlu>. 
develop  here  and  produce  a  suppuration.  In  these  ab- 
scesses bacteria  are  found,  bul  there  are  ci  rtain  abscess*  - 
which  arise  w  ithoul  apparent  cause,  do  not.  as  a  rule,  ^h  e 
rise  to  much  constitutional  trouble,  ami  in  which  the  ordi- 
nary bacteria  w  hieh  are  found  in  acute  absci  sses  arc  never 
seen.  These  are  the  so-called  cold  abscesses  since  the 
discovers  of  the  tubercle-bacillus  by  Koch,  ii  has  been 
found  thai  in  most  cases  these  abscesses  arc  tubercular  in 
character,  and  connected  with  tubercular  caries  in  bone. 

The  pus   i-   rarely  formed  at    the   place  where  the  abscess 

appeal's;  in  mosl  cases  it  comes  from  a  distance,  travel- 
ling along  the  -heaths  of   inu-cle-  or   fa-ei.e.      The   be-t 

example  of  this  is  the  abscess  which  forms  in  the  groin 
in  consequence  of  tubercular  caries  of  the  vertebrae.  Tin1 
most  careful  search  of  the  pus  in  these  cases  often  fails 
to  show  the  presence  of  the  tubercle-bacillus,  but  the  proof 
of  their  tubercular  character  is  found  in  the  fact  that  the 
injection  of  such'pus  into  rabbits  or  guinea-pigs  product  a 
tuberculosis,  If  the  pus  is  cultivated  in  suitable  media, 
tubercle-bacilli  will  develop.  It  may  be  that  the  organ- 
isms an-  pre-ent  in  such  small  numbers  that  they  elude 
our  search,  or  llicy  may  be  present  in  some  form  which  we 

cannot  recognize.  Such  abscesses  are  also  found  in  con- 
nection with  Byphilis,  farcy,  and  actinomycosis.     Lately, 
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numerous  cases  have  been  recorded,  in  which  a  suppura- 
tive inflammation  has  been  found  as  the  result  of  an 
echinococcus  cyst. 

Not  every  bacterium  is  capable  of  producing  suppura- 
tion. The  ordinary  bacterium  termo,  the  hay  bacillus, 
and  a  score  of  other  forms,  can  be  injected  into  the  tissues 
with  impunity.  Others,  when  injected,  will  cause  in- 
flammations varying  in  character  and  intensity,  but  never 
becoming  purulent.     Other 
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forms  do  not  ordinarily  pro- 
duce suppuration,  but  may, 
under  certain  circumstances, 
do  so.  It  seems  certain  that 
suppuration  may  be  pro- 
duced by  the  tubercle-bacil- 
lus, especially  when  caries 
of  bone  is  a  consequence  of 
its  presence.     We  know  of 


only   a  few  varieties  which,    Fig.    1822.— Staphylococcus    Pyo- 


genes Aureus,  or  Albus,  which 
two  forms  havje  the  same  size 
and  shape,  a,  is  from  a  young 
cultivation  on  gelatine;  6,  from 
an  older. 
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Fig.  1823. — Micrococcus  Erysip. 
Fehleisen. 


under  all  circumstances,  give 

rise  to  suppuration  when 
they  are  injected  into  the  tis- 
sues. These  all  belong  to 
the  order  of  micrococci ;  they 

are  round  or  slightly  oval  bodies  of  minute  size,  which 
multiply  by  simple  division  and  do  not  produce  spores. 
Rosenbach,  who  has  done  by  far  the  most  careful  and 
exact  work  in  investigating  the  lower  organisms  of  pus, 
found  one  of  three  forms  in  every  acute  abscess.  In  some 
abscesses  only  a  single  species  was  found,  in  others  all 
three  of  the  forms  together.  These  organisms,  though  of 
different  species,  are  yet  so  much  alike  that  they  can 
scarcely  be  distinguished  from  each  other,  even  under 
the  highest  powers  of  the  mi- 
croscope. Rosenbach  was  only 
able  to  differentiate  them  from 
each  other,  and  to  obtain  each 
species  for  study  and  experi- 
ment, by  making  cultivations 
on  suitable  solid  culture  me- 
dia. By  this  proceeding  he 
found  that,  although  the  indi- 
viduals of  the  several  species 
could  not  well  be  distinguished 
by  a  comparison  of  size  and 
shape,  yet,  when  growing  in  a 
colony  the  colonies  differed 
macroscopically  from  each 
other.  One  species  produced 
a  yellowish  color,  another  dissolved  the  gelatine,  etc. 
The  four  species  which  always  produced  suppuration, 
and  one  of  which  was  always  found  in  acute  abscesses, 
were  :  1,  Staphylococcus  pyogenes  aureus  ;  2,  staphylo- 
coccus pyogenes  albus  ;  3,  micrococcus  pyogenes  tenuis  ; 
4,  streplococcus  pyogenes. 

The  exudation  may  contain  so  many  red  blood-corpus- 
cles that  it  has  a  red  color,  and  is  spoken  of  as  the  hemor- 
rhagic exudation.  In  order  to  understand  the  nature  of 
the  inflammation  wrhich  gives  rise  to  this 
exudation,  it  is  necessary  again  to  refer 
to  the  inflammation  produced  in  the  frog's 
tongue  by  the  application  of  croton-oil. 
In  this  we  have  seen  that  the  red  corpus- 
cles escaped  from  the  vessels  chiefly  in 
the  central  area,  where  the  influence  of 
the  irritant  was  most  potent.  Here  there  FlG- 1824._ 
was  almost  complete  stagnation  in  the  coccus  Pyogenes 
capillaries,  and  the  nearer  the  blood-cur- 
rent comes  to  stagnation  in  these  vessels, 
the  more  red  corpuscles  escape  from  them. 
Even  when  the  blood-current  is  at  a  com- 
plete standstill,  as  happens  in  the  hemor- 
rhagic infarction,  there  is  a  great  escape 
of  red  corpuscles.  This  signifies  nothing 
more  than  that  the  alteration  in  the  walls  of  the  vessels 
must  be  very  great,  and  that  the  inflammation  which  gives 
rise  to  a  hemorrhagic  exudation  is  a  more  severe  form 
than  any  of  the  others  which  we  have  considered.  Those 
inflammations  which  terminate  in  gangrene  of  a  part  are 
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most  often  of  a  hemorrhagic  character.  In  the  produc- 
tion of  such  exudations  a  great  deal  depends  upon  the 
condition  of  the  blood  and  tissues.  A  purely  serous  ex- 
udation is  met  with  most  often  in  cases  of  marked  hydre- 
mia, and  we  meet  with  the  hemorrhagic  in  persons  who 
have  been  exposed  to  great  hardship  and  have  had  insuf- 
ficient food  for  a  long  time.  Prolonged  deprivation  of 
vegetables  and  the  use  of  salt  meat,  give  rise  to  a  condi- 
tion of  the  system  in  which  such  inflammations  are  com- 
mon. The  slightest  causes  which,  in  ordinary  conditions, 
would  give  rise  to  no  inflammation  at  all,  or  at  most  to  a 
very  mild  form,  are  apt  in  such  persons  to  produce  this 
most  severe  form.  The  cause  lies  both  in  changes  in  the 
blood  and  in  malnutrition  of  the  vessels,  which  allows 
in  them  extensive  alterations  from  very  slight  causes. 
Hemorrhagic  inflammations  are  also  frequently  seen  in 
persons  affected  with  some  severe  constitutional  disease, 
especially  tuberculosis,  and  with  the  inflammation  there 
is  an  abundant  eruption  of  miliary  tubercles.  This  is  so 
well  known  that  in  a  hemorrhagic  pericarditis  or  perito- 
nitis, the  pathologist  always  searches  for  tubercles  be- 
neath the  exudation,  and  rarely  fails  to  find  them.  In 
most  cases  there  is  a  great  amount  of  fibrin  mixed  with 
the  red  corpuscles,  and  the  exudation  on  serous  surfaces 
often  forms  a  membrane  one-half  inch  or  more  in  thick- 
ness. An  inflammation  associated  with  an  abundant 
eruption  of  carcinoma  nodules,  a  miliary  carcinosis,  is 
very  often  of  a  hemorrhagic  character.  In  addition  to 
these  cases,  there  is  a  great  tendency  to  a  hemorrhanic 
exudation  in  persons  of  a  marked  hemorrhagic  diathesis, 
cases  of  hemophilia. 

"We  have  now  considered  the  principal  types  of  inflam- 
mation— the  serous,  the  fibrinous,  the  purulent,  and  the 
hemorrhagic.  We  have  seen  that  the  serous,  the  fibrinous, 
and  the  hemorrhagic  can  depend  merely  on  the  inten- 
sity <>f  the  vascular  alterations,  but  that  the  purulent  did 
not  depend  on  this.  It  would  be  a  mistake  to  suppose 
that  in  every  case  these  different  forms  appear  sharp 
and  clear.  None  of  the  pathological  processes  are  of  such 
a  nature  as  to  admit  of  a  perfect  classification.  Most 
often  we  have  mixed  forms  of  inflammation,  and  the 
most  dominant  process  must  determine  to  which  sort 
it  shall  belong.  This  can  best  lie  expressed  by  a  com- 
pound term.  The  exudation  has  a  sero-fibrinous,  or  sero- 
purulent  character.  In  the  early  stages  of  purulent  in- 
flammations some  flakes  of  fibrin  are  often  found,  giving 
to  the  exudation  a  ribro-purulent  character. 

It  will  not  be  necessary  to  dwell  long  on  the  causes  of 
inflammation.  Any  influence,  be  it  chemical,  thermal, 
or  mechanical,  which  can  so  affect  the  blood-vessels  as  to 
allow  the  phenomena  which  we  have  described  to  take 
place,  may  act  as  a  cause  of  inflammation.  The  lower  or- 
ganisms deserve  special  mention  as  a  cause.  We  have 
seen  the  influence  which  they  exerted  in  producing  puru- 
lent inflammation,  but  this  is  only  one  of  the  forms  which 
they  produce.  The  bacteria  may  cause  almost  any  form 
of  inflammation.  Croupous  pneumonia  is  almost  the 
most  typical  form  of  fibrinous  inflammation  which  we 
know  of,  and  this  seems  in  certain  cases  to  be  produced 
by  a  specific  micrococcus.  In  erysipelas  we  have  an  in- 
flammation of  the  skin  with  great  congestion  of  the  ves- 
sels and  a  considerable  exudation,  and  this  seems  cer- 
tainly to  be  caused  by  a  certain  micrococcus.  If  no  other 
organisms  are  present  an  en  sipelatous  inflammation  does 
not  end  in  suppuration.  The  catarrhal  inflammations  of 
mucous  surfaces,  and  many  inflammations  of  the  skin, 
are  produced  by  various  organisms.  These  organisms  do 
not  all  belong  to  the  bacteria.  The  various  "fungi  play 
an  important  part,  especially  in  inflammations  of  the 
skin.  A  number  of  the  bacteria  produce  pathological 
conditions  which  are  very  similar  to  inflammation,  but 
there  are  sufficient  reasons  for  not  considering  them  as 
simple  inflammation.  The  tubercle,  the  gumma,  and  the 
nodules  which  are  produced  in  actinomycosis,  approach 
the  inflammatory  formations  very  closely.  They  are  al- 
ways accompanied  by  inflammation  which  may  or  may 
not  be  purulent  in  character.  It  is  not  certain  whether 
these  inflammations  are  caused  directly  by  the  action  of 
the  organisms  on  the  vessels,  or  by  the  effect  which  the 
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nodules,  thi  tuben  le,  the  gumma,  etc.,  exert  <>n  the  tie 
sues.     In  syphilis  ii  is  certain  thai  we  can  have  numi 
inflammations  as  a  n  suH  oi  the  \  irus,  and  ii  is  probable 
thai  in  tuberculosis  also  the  I  icillua  can  produce 

inflammation,  purr  and  simple,  \\  i 1 1 j. >» n  any  formation  of 

t  ul  HI  - 

The  importance  of  the  r61e  which  bat  teria  play  in  pro- 
ducing inflammation  has  been  overestimated  by  some 
authors,  who  have  attempted  to  ascribe  all  inflammations 
in  their  action,  B liter  has  been  the  most  ardent  advo 
i  aii  nt  ihis  view,  lli1  defined  inflammation  as  an  en 
demic  disease  with  no  local  limitation  ;  the  causes 
bacteria,  which  existed  everywhere  outside  of  the  body. 
lli  thoughl  thai  he  was  able  to  find  bacteria  in  everj  sort 
oi  inflammation,  and  thai  withoul  these  no  inflammation 
could  be  produce  I,  even  by  the  actual  cauterj  or  by  any 
sorl  of  chemical  substance.  The  Listerias  method  oi  ban- 
daging, bj  mi  an- of  which  all  organisms  were  supposed 
to  be  kepi  from  wounds,  and  all  inflammation  warded 
off,  was  used  as  an  argument  in  favor  of  Hiiter's  vii 
/aim.  a  Bcholar  of  Buter,  claimed  thai  when  thefri 
mesentery  was  exposed  under  conditions  which  rendered 
impossible  the  access  of  bacteria,  no  inflammation  re- 
sulted. Ii  would  seem  possible  that,  if  the  mesentery 
could  be  exposed  and  kepi  in  a  natural  condition  as  n 
gards  moisture,  pressure,  etc.,  inflammation  need  not 
lake  place.  The  presence  of  bacteria  on  the  surface 
is  only  one  of  the  causative:  factors.  We  know  that 
the  system  of  bandaging  and  operating  whioh,  in  honor 
of  its  discoverer,  lias  been  named  Listerism,  is  no  certain 
prevent  i\  e  of  bacteria  in  wounds ;  and  we  also  know  that 
the  mosl  typical  inflammation  can  take  place  when  this 
process  has  been  carried  out  in  all  its  detail-.  What  Lis- 
terism does  do,  however,  is  to  prevent  an  inflammation 
from  becoming  purulent.  The  experiments  of  Zahn  on 
the  frog's  mesentery  me  not  in  accordance  with  the  well- 
known  taci  thai  the  frog  is,  of  all  animals  perhaps,  the 
leasl  sensitive  to  the  action  of  putrid  fluids  and  bacteria 
id'  all  kinds.  In  pathological  anatomy  we  are  constantly 
afforded  examples  of  inflammation  without  tin- presence 
of  lower  organisms.  Around  the  infarctions  in  the  spleen 
and  kidney  there  is  always  inflammation.  These  infarc- 
tions arc  generally  due  to  an  embolus  of  fibrin,  which 
ha-  collected  mi  the  roughened  surface  of  a  valve  or  on 
the  aorta,  and  is  carried  by  the  circulation  into  a  small 

artery.      It'  the  embolus  is  a  simple  plug  of   fibrin,  an  in- 
.  Humiliation    of    lighl    character   is    produced   around    the 

necrotic  tissue ;  but  ii  the  embolus  comes  from  an  ulcera- 
tive endocarditis  or  an  acute  inflammation  due  to  the 
action  of  infectious  organisms,  and  the  acti >f  these  is 

added    to   the    necrosis,  then   the   intlaiiimal  ion   produced 

may  he  purulent  or  of  the  mosl  severe  character. 

Necrosis  of  the  tissue  is  one  of  the  mosl  important 
causes  of  inflammation.  Cohnheim  and  Weigert  have 
only  recently  shown  what  an  important  part  this  process 
plays  in  pathology  in  general,  and  in  no  domain  is  its 
importance  more  evident  than  in  inflammation.  Mosl  of 
tie  traumas  cause  inflammation  by  causing  a  necrosis  of 
the  tissuesof  greater  or  less  extent.  If  a  foreign  body 
i-  tin-  tissue  it  nol  only  kills  all  parts  through  which 
it  breaks  its  way,  hut  all"  (issues  in  immediate  contact 
with  it  alter  it  remains  imbedded.  If  a  sharp  cut  is 
made    in    the    ti-sues,  all    that   is   imniediati  ly  (lit    by  the 

knifi  d  in   pinching  and   blunt  violence,  ii'  the 

limn  <  f  the  elasticity  d  th:  tissues  is  passed  necrosis  is 
the  result.  Inflammation  is  never  absent  around  dead 
tissue.  The  besl  example  of  such  inflammation  is  found 
in  the  kidne\  infarction.  The  primary  action  of  many 
of  tb  is  t"  produce  necrosis  in  the  tissue  around 

them.    This  i-  seen  in  the  capillary  emboli  ol  micrococci 
iften  mel  with  in  the  liver  and  kidneys.     There  is  al 

ways  a  / of  necrosis  around  the  minute  embolus,  and 

always  inflammation.  Necrosis  may  bring  with  it  other 
dangers  than  that  of  merely  setting  up  inflammation. 
Most  of  the  bacteria  an-  innocuous  because  they  cannot 
overcome  the  resistance  which  the  normal  tissue  offers 
i"  their  growth  In  necrotic  tissue  this  physiological 
resistance  is  absent,  and  organisms  which  generally  could 
exerl  no  action,  may  attack  the  necrosed  part,  and  as  a 


result  we  may  have  even  putrefactive  changes  in  the 
pan  giving  rise  to  the  mosl  severe  inflammation  and 
grave  constitutional  disturbances,  liven  in  a  simple  ne- 
crosis, inflammation  i-  probably  the  result  ol  chemical 
Substances  which  arise  in  the  iiecro-ed  tissue. 

It  will  in- well  to  mention  here  the  so-called  neurotic 
inflammations.  In  experiments  made  on  animals,  with  a 
view  to  determining  the  action  of  the  vagus,  il  was  found 
that  when  this  nerve  was  cut  a  pneumonia  almost  al 
ways  followed.  Magendie  found  later  that  when  the 
tilth  nerve  was  cut  a  severe  inflammation  of  the  cornea 

on  the  same  side  took  place  in  the  course  of  a  few  days. 

Various  inflammations  of  the  skin  have  been  found  to 

follow    injury    of    the    ner\e    which     went    to    the    part. 

Other  inflammations  following  injury  either  of  the  ner- 
vous centre  or  of  nerve-trunks  are  will  known.  It  was 
supposed  that  these  inflammations  were  the  direct  result 
of  injury  in  the  trophic  nerves  which  presided  over  the 
nutrition   of   the    part.      Whether  or   not   there  are  such 

trophic  nerves  i-  a  question  in  physiology  which  we  will 

not  discuss,  hut  it  i-  certain  that  the  inflammation  which 

follows  nerve-injuries  can   he  referred  t"  other  can-'-. 

liniental    pathology    ha-     taken    away    the    around 

for  this  neuro- paralytic  theory  of  inflammation.  It  has 
in  in  found  thai  such  inflammations  are  due  to  the  con- 
tinuous act  light  traumas.  In  the  case  ol  the  eye, 
after  section  of  the  trigeminus,  the  cornea  is  perfectly  ill 
sensible  in  small  particles  of  dust  falling  on  it.  and  to 
injury  produced  by  contact  with  straw,  etc.  In  many 
Cases  also  the  ulceration  of  the  cornea  seems  to  he  caused 

by  the  tissue  actually  drying,  nol  being  moistened  by  the 
constant  movemenl  of  the  lid-.  The  paralytic  bed  -ores 
are  generally  the  result  of  continued  pressure  ovei  bony 
prominences,  aggravated  bj  the  action  of  the  urine  con- 
stantly dribbling  from  the  paralyzed  bladder.    The  pneu- 

iniinia  after  section  ol  the  vagUS  is  a  true  aspiration 
pneumonia,  caused  by  the  aspiration  of  food,  saliva,  etc., 
through  the  glottis,  which  is  paralyzed  by  the  operation. 
All  this  ha-  been  shown  by  experiment.  Inflammation 
of  the  cornea  never  follows  section  of  the  trigeminus  if 
the  eye  i-  prntected  from  injury:  thi-  can  he  accom- 
plished by  sewing  the  rabbit's  car  over  the  eye.  or  by 
some  mechanical  de\  ice.  Bed-sores  in  paralytics  are  pre- 
vented by  careful  attention  to  cleanliness  and  the  use  of  the 
water  or  air-bed,  by  mean-  of  which  pressure  is  equal- 
ized. Pneumonia  alter  section  of  the  vagus  i-  prevented 
by  the  simple  expedient  of  tying  the  animal  on  its  back, 
thus  keeping  foreign  matters  from  entering  the  glottis. 
Even  the  ulceration  and  severe  inflammations  which  fol- 
low section  of  the  nerves  of  an  extremity  may  he  obvi- 
ated by  enveloping  the  limbs  in  cotton.  At  present  that 
form  of  inflammation  which  besl  seem--  to  have  a  neu 
rotic  origin,  i>  repres  nted  by  the  various  herpetic  inflam- 
mations in  man.  and  these  are  beyond  the  domain  of  ex- 
perimental pathology.  It  can  readily  he  seen,  however 
thai  injuries  of  nerves  may  predispose  a  pari  to  inflam- 
mation by  affecting  its  nutrition,  and  especially  the  nu- 
trition of  the  vascular  walls.  The  blood-vessels  of  a 
healthy  part  are  not  always  of  the  same  calibre  ;  there  is 
a  constant  contraction  and  dilatation  taking  place  as  a 
part  calls  for  more  or  less   nutriment.     Thi-  i-  under 

the  control    of   the   vaSO-mOtOr    nerve-,   and   a--   these  are 

paralyzed  with  the  nerve- of  motion  and  sen-ation.it  is 
i  \  idi  ni  that  this  mu-i  affect  in  a  considerable  degree  the 
nutrition  of  the  pari.  In  paralyzed  parts  inflammation 
i-  apt  to  follow  from  a  slighl  cause,  and  is  often  very 
sev<  re. 

In  reference  to  time  every  inflammation  may  he  di\  ided 
into  three  periods,  the  first  of  which  will  embrace  the 
purely  vascular  changes.     In  this  stage  two  of  i  he  cardinal 

s\  mptoms,  the  heat  and  the  lcdlic— .  appear.      The  second 

stage  of  inflammation  will  embrace  the  production  of 

the  exudation,    and    will    cease    when    thi-    ha-   reached 

its  height.     In  (his  stage  the  two   lasl    symptoms,  the 

swelling  and  the  pain  which  i-  so  intimately  associated 
with  swelling,  will  appear     The  third  sia^e  comprises 

the  time  from  the  height  of  the  process  to  the  re-tilution 
of  a  part  to  its  normal  condition.  Everyone  of  these 
sianc-  iu;i\  he  interrupted  hy  the  death  of  the  individual, 
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and  there  is  no  pathological  process  which  is  so  often  fol- 
lowed by  death.  Death  is  not  so  often  due  to  the  vascu- 
lar changes  directly,  as  it  is  to  the  effect  of  these  on  the 
general  system.  These  general  effects  of  inflammation, 
their  most  marked  manifestation  being  fever,  will  be  con- 
sidered later. 

One  of  the  terminations  of  inflammation  is  death  ;  an- 
other, which  is  very  serious,  is  a  necrosis  of  the  inflamed 
part.  This  is  usually  the  effect  of  the  intensity  of  the 
inflammatory  cause.  The  changes  winch  are  induced 
are  of  such  a  high  degree  that  actual  stasis  with  coagu- 
lation of  the  blood  in  the  vessels  takes  place.  In  such 
parts  the  normal  circulation  cannot  be  restored  ;  there  can 
also  be  no  collateral  circulation,  for  not  a  single  one,  but 
all  the  vessels  of  the  part  are  destroyed.  It  is  especially 
the  hemorrhagic  inflammations  which  arc  disposed  to  ter- 
minate in  necrosis,  because  here  the  vascular  changes  are 
so  pronounced.  The  termination  of  inflammation  in 
necrosis  depends  also  on  the  state  of  nutrition  of  the  in- 
flamed part.  Those  in  whom  the  circulation  is  very  weak, 
and  the  tissues  and  vessels  badly  nourished,  are  especially 
disposed  to  it.  Such  conditions  as  are  given  in  morbus 
Brightii  and  diabetes  mellitus  are  apt  to  produce  an 
inflammation  of  this  severe  character  from  a  very  slight 
cause. 

The  restoral  of  a  part  to  its  normal  condition  is  the 
termination  of  inflammation  which  is  most  sought  to  be 
brought  about.  The  less  marked  the  inflammatory  dis- 
turbances of  the  vessels  have  been,  the  easier  can  they 
return  to  their  normal  condition.  The  first  thing  that 
is  necessary,  in  order  that  this  shall  take  place,  is  the  re- 
moval of  the  inflammatory  cause  ;  if  the  inflammation  is 
caused  by  the  part  being  placed  in  an  unnatural  condition, 
the  natural  condition  must  be  restored,  and  the  irritants, 
such  as  foreign  bodies,  etc.,  must  be  removed  or  neutral- 
ized. In  case  the  vascular  changes  have  only  reached 
that  degree  which  permitted  a  freer  transudation,  this 
can  readily  be  absorbed  and  the  normal  condition  be  re- 
stored. Even  when  the  changes  have  been  of  such  a  de- 
gree that  corpuscular  elements  are  found  in  the  exudation, 
restitution  can  in  this  case  also  easily  result.  In  this  res- 
titution the  circulatory  changes  must  flrst  be  set  aside, 
and  the  vessels  must  be  restored  to  their  integrity.  It  is 
the  free  circulation  of  blood  which  keeps  the  vessels, 
especially  that  part  of  them  which  is  of  most  importance 
in  the  inflammatory  process,  the  intima,  in  a  normal 
condition,  and  a  free  circulation  is  necessary  for  the  re- 
storal of  this.  From  what  we  have  seen  of  the  effects  of 
changes  in  the  vessels,  it  is  evident  that  the  more  pro- 
nounced thej'  are  the  more  difficult  it  is  for  an  active 
circulation  to  be  re-established.  In  case  the  inflammatory 
cause  lasts  sufficiently  long,  or  is  severe  enough  to  pro- 
duce death  of  the  endothelium  and  complete  stagnation 
and  coagulation  of  the  blood,  a  complete  restitution  by  a 
removal  of  the  inflammatory  cause  is  impossible.  These 
vessels  cannot  be  used  again. 

If  the  exudation  is  limited  in  amount,  the  white  cor- 
puscles in  the  part  are  sufficiently  nourished  to  retain 
their  life  ;  they  are  distributed  through  the  tissues,  and 
for  the  most  part  find  their  way  back  into  the  circulation 
by  means  of  the  lymph  passages.  The  red  corpuscles  re- 
main in  the  neighborhood  of  the  vessels  from  which  they 
have  escaped,  the  pigment  is  dissolved  out  of  them,  and 
they  become  changed  into  colorless  disks — "shadows  " — 
and  eventually  disappear.  When  there  are  many  of  them 
the  haemoglobin  is  taken  up  by  the  tissue  ;  here  it  may 
remain  for  a  long  time  as  a  brownish  pigment,  either 
enclosed  in  the  cells  or  lying  in  the  interstices  of  the  tis- 
sue. Even  the  fibrin  in  the  exudation  can  be  completely 
re-absorbed  ;  it  seems  to  be  converted  into  a  fatty  emul- 
sion which  is  easily  taken  up  by  the  lymphatics. 

All  this  can  take  place  without  any  loss  to  the  system, 
but  when  the  exudation  reaches  greater  proportions,  when 
it  measures  quarts,  the  matter  is  different.  In  spite  of  the 
activity  of  the  lymph  circulation,  and  we  have  seen  that 
in  inflammation  its  activity  is  much  increased,  it  cannot 
meet  the  demands  which  are  made  upon  it.  An  immense 
exudation  also  places  mechanical  difficulties  in  the  way 
of  a  return  of  the  vessels  to  their  normal  condition,  and  is 


in  itself  a  direct  cause  of  inflammation.  In  addition  to 
this  the  individual  is  usually  much  weakened,  his  circu- 
lation and  nutrition  very  much  reduced,  partly  in  conse- 
quence of  the  local  effects  of  the  exudation,  partly  by  the' 
general  effect  which  it  exerts  on  his  constitution.  A  lung 
which  is  compressed  by  the  pleuritic  exudation  can  natur- 
ally not  function  normally,  and  when  the  alveoli  are  filled 
with  a  fibrinous  exudation  there  can  be  no  exchange  of 
gases.  Restitution  is  always  materially  assisted  when  a 
natural  outlet  allows  the  escape  of  the  exudation.  This 
is  always  given  in  inflammations  of  mucous  surfaces,  ami 
of  canals  which  have  a  natural  outlet,  as  the  bronchi,  etc-. 
Before  absorption  to  any  extent  can  take  place  the  solid 
part  of  the  exudation  must  become  fluid,  and  this  is  ac- 
complished by  fatty  degeneration.  By  means  of  fatty 
degeneration  a  fibrinous  exudation  is  changed  into  an 
opaque,  yellowish,  semifluid  mass.  This  is  well  seen  in 
that  stage  of  pneumonia  known  as  the  gray  hepatization, 
in  which  we  find  the  whole  of  the  lung  of  a  grayish-yel- 
low color.  Where  no  natural  outlet  is  given  lor  the 
escape  of  the  exudation,  restitution  is  much  hastened  by 
making  an  artificial  outlet.  The  abscess  is  incised,  the 
pleura  ami  peritoneum  punctured,  etc.  Artificial  aid  is 
especially  necessary  when  the  exudation  has  a  purulent 
character.  The  fluid  part  of  pus  is  often  absorbed,  and 
the  solid  part,  composed  of  pus  corpuscles,  remains  of 
tissue,  etc.,  remains  behind  and  becomes  changed  into 
a  dry  yellowish  mass  which  has  about  the  consistency  of 

moist   cheese. 

Lime-salts  are  very  apt  to  be  deposited  in  the  caseous 
material,  and  in  this  way  it  is  changed  either  into  a  firm 
stony  mass,  or  into  a  gritty  substance  of  the  consistency 
of  mortar.  Such  masses  can  undergo  no  further  resorp- 
tion, they  remain  in  the  system  as  foreign  bodies  and  exert 
the  same  action.  There  is  another  reason  for  the  prompt 
removal  of  a  purulent  exudation.  Its  resorption  is  often 
associated  with  grave  dangers.  We  have  seen  that  a 
purulent  inflammation  was,  in  nearly  all  cases,  caused  by 
the  presence  of  bacteria,  which  produced  what  could  be 
regarded  as  a  special  'virus.  Now,  the  absorption  of  the 
chemical  soluble  products  of  such  an  inflammation  has  a 
most  injurious  effect  on  the  general  system,  producing 
fever  and  other  disturbances.  This  is  not  the  only,  nor 
the  chief,  danger.  The  lower  organisms  which  produced 
the  purulent  inflammation  are  found  in  the  exudation, 
and  they  can  be  removed  from  here  and  deposited  in 
some  remote  portion  of  the  body,  and  here  they  produce 
the  same  effect  that  they  did  in  the  first  instance.  Such 
inflammations  are  termed  metastatic,  and,  like  the  metasta- 
tic tumors,  they  arise  from  the  deposit  in  one  part  of  the 
body  of  an  infectious  agent  which  is  taken  from  another 
part.  This  infectious  agent  may  be  carried  from  the 
primary  inflammation  by  the  lymph-  or  blood-vessels. 
Where  these  metastatic-  inflammations  will  be  located, 
depends  upon  the  locality  of  the  primary  inflammation. 
The  liver  abscess  so  common  in  tropical  count  lies  is  gen- 
erally metastatic,  and  is  due  to  the  deposit  in  the  liver  of 
infectious  matter  derived  from  a  dysenteric  inflammation 
of  the  colon,  the  carrier  being  the  portal  vessels.  If  the 
primary  inflammation  is  seated  in  a  part  the  blood  from 
which  is  first  carried  through  the  lungs,  the  virus  is 
most  apt  to  be  caught  in  the  capillary  circulation  here, 
and  the  secondary  abscess  established  in  the  lungs.  From 
the  small  size  of  the  bacteria,  the  causative  agents  in  such 
inflammations,  they  can  readily  pass  through  the  capil- 
laries of  the  lung- a; id  lie  deposited  in  other  organs,  notably 
the  kidneys  and  liver.  Many  abscesses  which  are  sup- 
posed to  arise  without  cause  are  really  metastatic,  the 
primary  abscess  being  so  small  as  to  elude  attention.  As 
an  example  of  a  metastatic  inflammation  where  the  virus 
is  conveyed  along  the  lymph-vessels,  we  have  the  bubo 
in  the  groin  following  a  sore  on  the  penis. 

These  metastatic  inflammations  are  not  necessarily  pur- 
ulent. When  the  virus  which  produces  the  primary  in- 
flammatory focus  is  not  a  pus-poison,  the  metastatic 
inflammation  has  not  a  purulent  character.  There  are 
certain  infectious  inflammations  which  only  appear  in 
certain  regions  of  the  body — the  mumps,  for  example,  onbj 
appears  primarily  in  the  parotid  gland.     The  metastatic 
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inflammation  from  ilii-  i-  located  in  the  testicle.  These 
ar<  true  metastatic  inflammations,  josl  as  is  the  abscess 
in  the  liver  which  follows  dysentery,  but  with  the  differ 
ence  that  the  inflammatory  virus  01113  "l"'-  th<  conditions 

i1  ilr  for  ii-  growth  ana  development  in  certain  ii 
in  the  body.     Inflammation  ■>!  the  knee  joint  follow 

rrhoea  is  another  example  of  the  same  thing.  In 
tuberculosis,  when  the  virus  finds  an  entrj  into  the  6ys 
temic  circulation,  ii  is  distributed  all  over  the  body,  and. 
a-  a  1  ere  is  almost  an  universal  1  ruption  of  mil 

tubercles,  Tin-  inflammatory  virus  inaj  also  enter  the 
sj  -1 1  11  iii    circulation,  and  if  the -virus  i-  purulent  we  can 

havi  l  erupti f  --mall  abscesses.     Ii  is  but 

dom  that  the  virus  obtains  in  this  manner  a  freeentry 
into  the  systemic  circulation.  The  best  opportunity  for 
this  i-.  given  in  cases  of  purulent  inflammation  i»i'  the 
cavitv  oil  the  left  heart.  The  ordinary  inilaimnaiii»ii-  b< 
which  give  rise  i"  the  so-called  vegetations  on  the  valves, 
have  no  infectious  properties.  Portions  of  the  fibrin  bi 
come  broken  nil  ami  carried  bj  the  blood-stream  into 
remote  organs,  where  they  cause  a  circumscribed  necrosis 
with  inflammation  around  the  necrosed  tissue.  Winn 
the  inflammation  of  the  endocardium  is  of  an  infectious 
nature,  then,  instead  of  a  simple  moss  of  fibrin,  a  virus, 
capable  of  exerting  a  distinct  specific  action,  is  carried 
into  the  small  arteries  ami  capillaries,  ami  wherever  ii  is 
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Pio.  1  II  "eci  in  a  Glomerulus  ol  «. 

Capillaries  tilled  with   micrococci;  b,  email-celt  infiltration:  e,  kidney 
Btructure  in  the  neighborhood  which,  becomei  necrotic.     Prom  a ' 
of  pyemia.     >    I 

caught  a  purulent  inflammation  results.  Multitudes  of 
these  small  abscesses,  in  the  skin  ami  elsewhere,  are  seen 
in  acute  ulcerati:  e  endocarditis, 

Tin-  pus  poison  may  be  carried  to  other  parts,  ami  set 
1 1 1  >  purulent  inflammation  by  passing  along  natural  canals 
ami  passages,  Prom  the  bladder  the  virus  may  pass 
along  the  ureters  i"  the  pelvis  of  the  kidney,  and  here, 
and  in  the  urinary  tubules,  produce  the  most  serious  in- 
flammations. The  kidneys  may  lie  idled  with  small  ab- 
scesses, every  one  of  which  lias  iis  point  of  origin  in  a 
group  of  micrococci  contained  in  a  tubule.  Such  ab- 
si '  sses  can  alwaj  s  in-  distinguished  from  those  produced 
by  embolism  by  the  fact  that  in  the  one  cose  a  blood- 
vessel i-  the  starting-point  of  the  abscess,  ami  in  the 
other  a  urinary  tubule.  Other  examples  of  this  manner 
of  infection  are  in  in-  found  in  the  epididymitis  after 

v. rrhoea,  and  in  the  inflammation  of  the  lun^s  after 

diphtheritic  processes  in  the  larynx  or  pharynx. 

One  of  the  most  important  accompaniments  of  inflam- 
mation is  necrosis  ;   this,   we  have  seen,  may  lie  the  cause 

of  the  inflammation,  or  ii  may  result  from  it.  It  causes 
always  a  defect  in  the  tissues  which  must  be  made  good. 
In  the  cornea  we  have  seen  thai  this  reproduction  of  tis- 
sue was  in  great  part  accomplished  by  a  proliferation  of 
the  corneal  corpuscles.  This  method  of  reproduction  is 
limited  in  man  to  but  a  few  tissues,  and  seems  to  lie  en- 
tirely Wanting  in   the  central  nei*VOU8   sy8tem  and  other 


more  highly  differentiated  tissues.  The  efforts  at  regen- 
eration oi  tISSUe  maj   exceed    the   limit    of   thai    iinc-urv 

!<■  repair  the  damage  dom-.  in  the  callus  formation 
around  broken  bone  there  is  more  hone  formed  than  is 
necessarj  to  supply  the  defect,  and  the  fungous  granula- 
tions on  wounds  and  ulcers  form  another  example  of  this. 
\\  hen  the  regeneration  of  tissue  is  not  sufficient  to  supply 
the  defect,  a  m  w  formation  of  vascular  connective  tissue 

takes    its    place.      This  new  formation    of    vascular  con 
nective  tissue  I  importance  in  the  inflammat 

process.  His  first  discovered  that  in  the  embryo,  when- 
ever there  was  a  defect  in  the  specific  elements  of  a 
tissue,  its  place  was  always  occupied  by  vascular  con- 
nective tissue,  ami  the  same  thing  seems  to  hold  good  in 
inflammation.  This  is  -tl  terminus  of  inflammation  « Inch 
is  dirccthj  the  opposite  of  the  other  forms  spoken  of.  in 
that  iis  products  become  a  distinct  functioning  pan  of 
the  organism.  This  sort  of  inflammation  has  been 
tinguishi  d  from  the  other  forms  by  being  called  formatiu . 
Although  this  new  formation  ol  tissue  from  the  exuda- 
tion bas  been  the  object  ol  much  study,  we  are  still  nut, 
sufficient^  acquainted  with  its  detail-.  Ziegler  placed 
thin  pieces  ,,1  gloss,  so  joined  together  that  only  a  very 
small  space  was  between  them,  inder  the  skin  and  in  the 
abdominal  cavity  of  \arioiis  animals,  In  every  case,  hut 
especially  when  the  operation  was  done  so  carefullj  that 
no  suppuration  followed,  the  space  between  the  glasses 
was  idled  by  a  newly-formed  tissue  which  could  only 
have  been  produced  from  w  bite  blood-corpuscles.  These 
experiments  have  been  repeated  with  various  modifica- 
tions by  Heidenhain,  Tillpians,  Benftleben,  and  others. 
and  about  the  same  results  have  been  obtained.  Accord- 
ing io  Ziegler,  the  space  first  becomes  filled  with  white 
blood-corpuscles,  some  of  w  bich  undergo  fatty  degenera- 
tion and  breakdown;  others  increase  in  size  until  they 
1  ue  di.u I ile  or  threefold  the-  ordinary  size.  Such  cor- 
puscles appear  to  increase  by  feeding  on  the  ones  which 
have  degenerated,  and  finally  become  changed  into  irreg- 
ular large  protoplasmic  masses  with  numerous  long  pro- 
cesses. Tin-  formation  of  connective  tissue  takes  place 
from  these  large  epithelioid-  and  giant  cells  by  the  proto- 
plasm splitiinu-  up  into  fibrils.  For  the  process  to  be 
perfect  there  must  always  be  a  new-formation  of  blood- 
vessels, and  without  this,  although  the  cells  may  make 
some  steps  in  progressive  metamorphosis,  they  soon  break 
dow  n  ami  degenerate. 

These  new  vessels  an-  in  part  a  direct  growth  from  the 
adjacent  capillaries.  At  one  place  in  a  capillary,  usually 
opposite  a  nucleus,  a  long,  thin  process  i-  given  oil',  which 
soon  communicates  with  a  similar  process  from  the  some 
or  from  another  vessel.  These  become  hollow,  and  a 
vascular  loop  is  thus  formed.  This  is  the  most  common 
way  in  which  the  new  vessels  an-  formed,  hut  it  is  nut 
the  only  way.  Both  an  intercellular  and  an  intracellular 
vascular  formation  has  been  described.  In  the  inter- 
cellular formation  the  cells  become  arranged  in  rows. 
then  flatten  to  form  true  endothelial  cells.  These  join 
closelj  together,  and  a  tube  is  formed.  The  intracellular 
formation  bos  best  been  studied.  According  to  Ziegler, 
certain  large  cells  send  out  long  processes  which  unite 
with  similar  processes  from  other  cells  ;  these  process)  s, 
after  a  time,  become  hollow  .  and  the  tube  joins  cither  di- 
rectly with  a  capillary  or  with  a  long  process  from  one, 
and  the  vascular  continuity  is  established.  Strieker  as- 
serts thai  there  is  a  new-formation  of  red  corpuscles  in 
these  celN,  just  as  in  the  vascular  area  in  the  embryo. 

The  w  tiler  has  carefully  studied   the   formation  of  hlond- 

vessels  in  the  inflamed  cornea,  hut  could  not  satisfy  him- 
self as  to  the  correctness  of  this  statement.  The  impor- 
tance of  the  r61e  which  these  newly-formed  vessels  plaj 
in  bringing  food  to  cells  which  are  undergoing  active 
changi  s  is  ( \  ident. 

An  inflammation  may  run  through  its  course  and  the 
parts  return  to  their  normal  condition  in  a  few  days,  or 
even  in  a  few  hours,  or  ii  may  continue  for  months  or 
even  years,  and  only  terminate  with  the  death  of  the  indi- 
vidual. This  difference  in  point  of  time  makes  the  dis- 
tinction between  acute  and  chronic  inflammations.  An  in- 
flammation will  persist  as  long  as  the  cause  of  it  remains,. 
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and  in  almost  all  chronic  inflammations  we  arc  able  to 
find  such  a  persistent  cause.  These  abiding  causes  may 
vary  much  in  character.  The  presence  of  inflammatory 
products  acts  as  a  cause.  When  the  exudation  is  not 
entirely  absorbed,  and  a  portion  remains  which  either 
undergoes  caseation  or  has  lime-salts  deposited  in  it,  this 
acts  as  a  foreign  body  in  setting  up  inflammation  around 
it.  The  best  example  of  this  is  given  in  the  chalky  caseous 
residue  of  an  old  pleuritic  exudation,  which,  in  conse- 
quence of  constant  inflammatory  changes  around  it  with 
new-formation  of  tissue,  becomes  surrounded  by  dense, 
firm  connective  tissue  an  inch  or  more  in  thickness.  The 
newly-formed  blood-vessels  in  an  inflamed  part  are  more 
easily  affected  by  irritants  than  the  normal  vessels,  and 
an  influence",  which  would  not  be  felt  in  the  normal,  is 
sufficient  to  set  up  active  inflammatory  changes  in  them. 
Thus,  when  a  part  has  repeatedly  been  the  seat  of  in- 
flammation of  greater  or  less  intensity,  it  may  continue 
in  an  inflamed  state  by  being  affected  by  very  slight 
causes. 

The  condition  of  the  individual  has  often  much  to  do 
with  the  chronieity  of  inflammation.  It  is  natural  that 
blood  vessels  which  are  poorly  nourished  should  not  have 
the  same  tendency  to  return  to  their  normal  condition. 
When  the  circulation   is  feeble  absorption  of  the  exuda- 


Fig.  1826. — Various  Changes  which  the  White  Corpuscles  undergo  in  the 
Change  into  Connective  Tissue,  a,  Different  forms  of  earliest  cells  ; 
b,  various  forms  of  uninucleate^  formative  cells;  c,  multinucleated 
giant-cells  ;  rf,  formative  cells  changing  into  connective  tissue  ;  e,  per- 
fectly formed  connective  tissue. 

tion  does  not  go  on  so  rapidly,  and  is  more  incomplete. 
The  seat  of  the  inflammation  is  also  of  influence.  One 
of  the  greatest  factors  for  good,  rest  of  the  inflamed 
part,  is,  in  some  situations,  not  attainable.  When  the 
parts  involved  are  subjected  to  constantly  recurring  con- 
gestions, as  in  the  uterine  canal,  the  vascular  disturbances 
impede  the  recovery  of  the  parts. 

The  effect  which  inflammation  has  on  the  general  con- 
dition of  the  individual  depends  upon  a  number  of  fac- 
tors. It  is  evident  that  the  seat  of  it  must  play  an  im- 
portant part ;  the  most  circumscribed  inflammation  in  an 
organ  of  such  importance  for  life  as  the  medulla  oblon- 
gata will  be  more  dangerous  than  the  most  severe  inflam- 
mation of  an  entire  extremity.  One  of  the  most  marked 
effects  on  the  body  is  shown  in  the  rise  of  the  general 
body  temperature,  the  symptomatic  fever.  This  does 
'not  depend  upon  the  extent  of  the  inflammation.  The 
most  severe  acute  inflammation  of  the  kidneys  may 
run  its  course  entirely  without  fever,  and  even  wounds 
as  large  as  an  amputation  stump  are  not  generally  ac- 
companied by  fever,  if  the  wound  is  treated  on  the 
open  method.  On  the  other  hand,  small  suppurative  in- 
flammations, and  even  those  not  accompanied  by  suppu- 
ration, are  accustomed  to  produce  fever  when  they  are 
situated  in  parts  where  a  free  drainage  away  of  the  pro- 
ducts of  inflammation  is  not  possible.      Many  theories 
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have  been  advanced  to  explain  this  symptomatic  fever 
That  of  Zimmermann,  who  regarded' the  inflammatory 
area  as  the  seat  of  increased  heat  production,  from  which 
the  heat  of  the  entire  bod}'  became  increased,  may  now 
be  regarded  as  false,  since  we  have  seen  that  there  is  no 
heat  production  in  the  inflamed  part,  and  its  temperature 
does  not  rise  above  that  of  the  large  internal  organs. 
Still,  the  fever  is  something  secondary  to  the  inflainma 
tion,  and  some  action  must  proceed  from  the  inflamed 
area  which  affects  the  whole  body.  Whether  the  dis- 
turbing influence  exerts  its  action  by  means  of  the  nerves 
or  through  the  circulating  fluids,  is  a  question  which 
has  been  much  discussed.  The  fact  that  the  fever  does- 
not  rise  on  the  first  day  of  the  inflammation,  but  later, 
speaks  against  its  nervous  origin.  As  proof  for  this  have 
been  adduced  the  numerous  cases  in  which  a  fever  has- 
been  the  effect  of  psychical  disturbances,  as  fright ;  fur- 
ther, the  attacks  of  fever  in  the  course  of  certain  neuroses  ; 
and,  Anally,  the  so-called  urethral  fever,  that  appearing 
after  a  severe  catheterization,  but  with  no  wound  of  the 
urethra.  Especially  the  urethral  fever  was  taken  as  an 
example  of  fever  from  the  stimulation  of  peripheral 
nerves.  It  may  be  regarded  that  the  symptomatic  fever- 
depends  upon  the  resorption  of  something  from  the  in- 
flamed area.  It  is  an  old  experience  of  surgei  >ns  that  fever 
arises  and  is  highest  when  the  most  favorable  condi- 
tions are  given  for  resorption  ,  and  when  the  products 
of  inflammation  are  removed,  as  when  an  abscess  is 
opened,  the  fever  diminishes.  Various  attempts  have 
been  made  to  ascertain  just  what  is  the  substance 
which  is  re-absorbed.  Billroth  and  Weber  found  at  the 
same  time,  but  independently  of  one  another,  that  when 
the  products  of  animal  or  vegetable  disintegration  are 
injected  into  the  blood-current,  lever  is  the  result. 
Fever  takes  place,  not  only  when  putrid  pus  is  injected, 
but  when  perfectly  pure — the  so-called  laudable — pus  is 
used.  Further,  it  is  found  that  it  does  not  depend  upon 
the  corpuscular  elements  of  the  pus,  for  when  these  are 
filtered  off,  and  the  clear  pus-serum  is  injected,  the  fever 
takes  place.  It  is,  however,  the  more  severe,  the  more 
putrid  and  altered  the  substance  is  which  is  injected.  It 
was  objected  that  the  pus-serum  still  contained  elements 
which  could  not  be  filtered  off — not  the  red  or  white  cor- 
puscles and  their  debris,  but  lower  organisms,  which  were 
still  in  the  injected  fluid.  These  were  regarded  by  some 
as  the  cause  of  the  fever.  This  theory  can  be  entirely  set 
aside  when  it  is  found  that  fever  takes  place  regularly 
when  there  can  be  no  question  of  the  absence  of  organ- 
isms. The  simple  fracture  of  bones  is  accompanied  by  it, 
and  it  also  appears  when  the  details  of  antisepsis  are- 
faithfully  carried  out. 

Considerable  advance  was  made  when  it  was  found 
that  a  rise  of  temperature  took  place  after  transfusion, 
particularly  when  the  blood  of  an  animal  was  injected  into 
the  veins  of  an  animal  of  different  species,  with  a  destruc- 
tion of  red  blood-corpuscles  as  the  result.  Further,  the 
various  ferments  have  the  same  effect,  and  even  the  injec- 
tion of  large  quantities  of  pure  water.  Small  quantities  of 
water  are  efficacious  when  they  contain  suspended  insolu- 
ble, inert  substances,  larger  than  the  diameter  of  red  cor- 
puscles, as  starch  and  carbon.  When  the  injection  is  made- 
into  the  venous  system  these  insoluble  particles  are 
caught  in  the  capillaries  of  the  lungs,  and  disintegration 
of  the  stagnating  blood  takes  place.  The  action  of  the 
peripheral  nerves  has  been  excluded  by  entirely  severing 
the  nerves  of  an  extremity  and  then  producing  an  inflam- 
mation. 

As  the  result  of  all  tjie  experiments  that  have  been 
made,  it  may  be  stated  that  the  symptomatic  fever  of  in- 
flammation is  the  result  of  the  absorption  of  certain  pro- 
ducts from  the  inflamed  area.  These  products  may  be 
any  material,  both  soluble  and  insoluble,  which  results 
from  the  disintegration  of  any  of  the  constituents  of  the 
animal  body.  In  fever  there  is  a  greatly  increased  oxi- 
dation, and  this  symptomatic  fever  may  be  regarded,  up 
to  a  certain  point,  as  a  conservative  process,  having  for 
its  object  the  oxidation  and  complete  destruction  of  the 
re-absorbed  material. 

W.  T.  Councilman. 
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INFLUENZA.  Synonyms. —  Epidemic  Catarrh;  Epi 
demic  Catarrhal  Fever;  Fr.,  Grippe;  Ger.,  Epidemisches 
Bchnupfenfieber. 

hi  i  rNiTioK      influenza  is  a  specific,  self  limited,  <]>i- 

demic  fever,  characterized  by  catarrhal  inflammation  of 

the  mucous  membrane  of  the  air-passages,  and.  in  many 

also  ol  the  digestive  tract,  by  nervous  symptoms, 

and  li\  extreme  debility, 

lv ».\      There  is  no  positive  knowledge  of  the  oc 

currence  of  influenza  prior  to  the  beginning  <>!'  the  six- 
teenth century,  Since  then  repeated  epidemics  have  ap- 
peared at  irregular  intervals,  and  have  rapidlj  spread  "\  er 
large  portions  of  the  civilized  world.  It  is.  however, 
maintained  by  manj  authors,  perhaps  correctly,  thai  noi 
a  tew  of  tin'  general  epidemics  described  in  Hie  earlier 
medical  writings  undei  names  (catarrhal   fever, 

Italian  fever)  were  epidemics  of  true  influenza.     Parkes 
trace-  the  disease  back  to  the  ninth  century.     Since  the 
i  epidemic  of  L841   t8,  in  which  were  stricken  i 

than  one  fourth  ol'  the  entire  population  of  London,  and 
fully  one  half  that  id'  Paris,  there  have  been  no  very 
wide-spread  or  severe  visitations  of  this  disease.     In  the 

early  pari  of  1879,  and    the  summer  of  1880,  it  prevailed 

extensively  in  the  United  State-  and  Canada. 

It  is  very  probable  thai  the  action  of  the  morbific  prin- 
ciple of  influenza,  whatever  its  nature  may  be,  is  nol  lim- 
ited to  man.  Epizootics,  verj  similar  in  many  re-, 
to  the  epidemics  in  the  human  family,  have  frequently 
prevailed  among  the  dome-tie  animals,  especially  horses 
and  dogs!  Although  these  epizootics  occur  independently. 
they  often  happen  simultaneously  with,  or  immediately 
precede,  epidemics  of  influenza. 

The  phenomena  of  epidemic  influenza  arc  only  com- 
prehensible upon  a  theory  of  a  specific  infecting  virus  or 
germ  as  its  exciting  cause,  its  rapid  diffusion,  sweep- 
ing over  whole  continents  in  a  few  weeks,  affecting  nearly 
the  entire  population  in  a  certain  district,  irrespective  of 
sex,  or  condition,  in  a  few  hours  after  its  first  appear- 
ance, indicates  some  powerful  morbific  agent  in  the  atmos- 
phere, which  acts  specifically  upon  the  respiratory  organs 
and  the  nervous  system.  The  histories  of  the  various 
epidemics  prove  clearly  that  the  disease  is  not  in  any  way 
connected  with  climate,  soil,  elevation,  or  any  known 
local  cause,  h  is  highly  probable  that  it  is  produced  by 
a  minute  organism,  hut    thus  far  it  has  eluded  discovery. 

Seiferl  and  others  have  described  a  peculiar  micrococ- 
cus, found  in  the  expectoration  of  patients  with  influenza, 
to  which  they  attribute  the  development  of  the  disease, 
but  further  investigations  arc  needed  to  establish  the 
claim.  It  is  -till  a  mooted  question  whether  the  disease 
can  be  propagated  by  contagion,  although  some  recently 
recorded  observations  point  strongly  to  the  conclusion 
that  it  is  feebly  contagious. 

The  period  of  incubation  varies  largely  both  in  indi- 
vidual cases  and  in  ditl'erent  epidemic-.  It  may  develop 
immediately   alter  exposure,  I  'nun  wdiich   it    has  received 

one  of  its  popular  names — Lightning  Catarrh,  Blite-Ka- 

tarrh — but  in  other  instance-  there  is  a  di-tinct  stage  of 
incubation  lasting  from  a  few  hours  to  several  day-. 

One  attack  does  not  confer  immunity -from  futun ■- . 

some  few  even  experience  more  than  one  seizure  during 
the  same  epidemic.  Epidemics  of  influenza,  as  a  rule, 
last  from  tour  to  eight  weeks,  although  many  run  a 
.shorter  course,  and  often  end  a-  suddenly  as  (hey  began. 
The  rate  of  progress  varies  greatly  in  different  epidemics, 
and  al-o  in  the  same  epidemic  as  it  spreads  over  ditl'erent 
district-. 

Mobbid  Anatomy.  -The  anatomical  lesions  found 
after  death  give  meagre  knowledge  as  to  the  pathology 
ol  influenza  A  fatal  termination  i-  almost  invariably 
due  to  -line  complication,  and  the  structural  changes 
found  post-mortem  are  characteristic  oi  the  secondary  cus 
ease,  and  not  of  influenza.  Death  rarely  occur-  in  un- 
complicated cases.  The  lesions  peculiar  to  influenza  are 
almost  exclusively  localized  upon  the  respiratory  mucous 

membrane.      The  mucous   Lining  of  the  larynx,  trachea. 

and  bronchial  tubes  is  hyperamic,  swollen,  and  covered 

with    frothy   or   viscid   mUCO-pUS.      The  catarrh   ina\ 

tend  to  the  finer  bronchi,  but  is  ordinarily  limited  to  the 


trachea  and  larger  tubes.  The  bronchial  glands  are  some- 
times enlarged  and  softened  The  iza-tric  and  intestinal 
mucous  membrane  i-  more  or  less  congested  in  a  consid- 
erable proportion  of  the  cast  s. 

The  solitary  and  agminate  glands  of  the  intestine  are 
not  usually  implicated. 

Symptoms.  —  Influenza  usually  begins  abruptly,  but  in 
a  certain  proportion  of  cases  it  i-  preceded  by  a  feeling  of 
indispo-ition  or  general  malaise  of  twit  or  three  days 

duration. 

A  well-marked  (hill,  or  chilliness  alternating  with  flush- 
ing and  heat,  is  at  once  followed  by  symptoms  of  a 
severe  naso  pharyngeal  catarrh,  with  cough,  sore-throat, 
frontal  headache,  pains  in  the  limb-,  general  muscular 
weakness,  depression  of  spirits,  and  thoracic  distress. 

The  fever  i-  remittent  in  type,  variable  in  intensity  and 
rarely  exceeds  104  F.  in  uncomplicated  cases.  The  pulse 
i-   moderately  increased  in  frequency,  and  changeable 

in  quality  and  rh\  thin. 
Coincidently  with  the  rise  in  temperature  the  symptoms 

of   an  acute  catarrh,  which    constitutes  the  chief  clinical 

feature  of  the  disease,  manifest  themselves. 
There  i-  a  feeling  of  stuffiness  or  of  cold  in  the  head, 

the  eye-  ;irc  injected  and  Watery,  the  Hare-  arc  irrritaled. 
and   presently   pour  out  an  abundant  secretion  of  mucus. 
There  an-  frequent  paroxysms  of  sneezing,  and  epistaxis 
i-  di il  uncommon. 
The  mucous  membrane  of  the  mouth  is  hypenemic, 

the  throat  soli',  and  the  voice  hoar-e.  In  the  milder 
form-  of  the  disease  the  catarrh  doc-  not  descend  below 
the  larynx,  but    if  the   li#wer   air  -passages  arc   implicated 

the  symptoms  become  more  pronounced,  and  the  attack 
a  — umes  a  more  serious  aspect.  Cough  is  rarely  absent 
from  the  beginning  of  the  illness,  and  in  most  instances 
i-  severe  and  distressing,  recurring  in  paroxysms,  which 
arc  wniscat  night.  At  first  it  is  harsh  and  attended  with 
a  scanty  mucopurulent  expectoration.  The  expectora- 
tion becomes  more  abundant  a-  the  disease  progrec 
and  in  the  later  stages  may  be  streaked  with  blood. 
Sharp  pains  in  the  sides  and  beneath  the  sternum,  dys- 
pnoa.  and  suffocative  paroxysms,  an-  generally  experi- 
enced :  these  often  exist  without  any  recognizable  pul- 
monary lesion. 

The  catarrhal  symptoms  ordinarily  begin  to  decline 
about  the  third  or  fourth  day  ;  cough,  however,  may  con- 
tinue for  an  indefinite  period,  especially  when  dependent 
upon  a  complicating  bronchitis. 

Disturbances  of  the  digestive  organs  arc  commonly 
present  at  some  period  in  the  progress  of  the  attack.  In 
the  majority  of  cases  there  are  anorexia,  coated  tongue, 
epigastric  tenderness,  ami  colicky  pains.  Nausea  and 
vomiting  may  usher  in  the  attack  and  continue  through- 
out its  course.  In  tin'  beginning  the  bowel-  are  confined, 
but,  in  the  later  Btages,  diarrhoea,  often  dysenteric  in 
character,  supervi  nes. 

The  nervous  symptoms  are  always  pronounced.  Severe 
frontal  headache  and  pain  in  the  eyeballs  are  uniformly 
present.  There  i-  marked  niu-cular  soivm—  over  the 
whole  body,  especially  about  the  chest,  neck,  and  1 
and  sharp  neuralgic  pains  dart  along  the  principal  nerve 
trunks.  Cutaneous  hyperesthesia  of  the  head  and  neck 
i-  met  with. 

The  extreme  prostration  ,,f  muscular  strength  with  de- 
pression of  spirits  is  a  very  remarkable  peculiarity  of  the 
disease.  Patients,  from  the  beginning  of  their  illness,  are 
weak,  foreboding,  despondent,  and  Incapacitated  for  the 
simplest  mental  or  physical  work.  This  debility  is 
wholly  disproportionate  to  the  severity  of  the  catarrh  or 
the  amount  of  fever,  and  generally  continues  long  after 
Convalescence  is  fairly  established. 

Vertigo,  espe,  (ally  on  rising,  and  mild  delirium  are 
present  in  a  considerable  number  of  the  cases.  While 
restlessness  and  wakefulness  characterize  most  epidemics, 
some,  on  the  other  hand,  are  equally  characterized  by 
somnolence  .  thus  the  remarkable  epidemic  of  1712  is 
know  n  as  the  sleeping  sickness,  from  the  almost  universal 
presence  of  this  symptom. 

In  the  graver  forms  of  influenza,  muscular  tremor, 
subsultus,  and  fierce  delirium  are  sometimes  observed. 
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Ordinarily  the  disease  attains  its  height  on  the  third 
day,  and  then  rapidly  declines,  but  in  the  graver  types  of 
the  disease,  or  those  in  which  complications  disturb  the 
course,  convalescence  may  be  delayed  until  the  tenth  or 
twelfth  day. 

Convalescence  is  often  announced  by  the  appearance 
of  some  critical  discharge,  such  as  profuse  sweating,  a 
copious  secretion  of  bronchial  mucus,  a  free  discharge 
of  sedimentary  urine,  or  an  attack  of  diarrhoea. 

Relapses  are  not  uncommon. 

The  most  important  of  the  complications  of  influenza 
are  those  which  grow  out  of  the  characteristic  lesions  of 
the  respiratory  tract,  namely,  laryngitis,  capillary  bron- 
chitis, catarrhal  pneumonia,  and  less  frequently,  croupous 
pneumonia. 

These  complications  are  all  liable  to  creep  on  insidi- 
ously, and  their  presence  is  only  revealed  by  "an  aggra- 
vation of  the  ordinary  symptoms,  or  by  the  blending  of 
their  proper  symptoms  with  those  due  to  the  influenza." 

Besides  the  diseases  just  enumerated,  which  are  simply 
exaggerations  of  the  ordinary  lesions,  the  course  of  many 
intercurrent  or  pre-existing  maladies  is  gravely  affected 
by  an  attack  of  influenza.  Among  those  especially  un- 
favorably influenced  may  be  mentioned  phthisis,  emphy- 
sema, diseases  of  the  heart  and  kidneys,  neuralgia,  and 
other  chronic  nervous  affections.  The  rekindling,  during 
convalescence,  of  old  and  fading  neuralgias,  attested  by 
many  observers,  is  a  very  curious  feature  of  the  disease. 

The  statement  commonly  made,  that  influenza  is  an  im- 
portant etiological  factor  in  the  development  of  phthisis, 
is,  to  say  the  least,  highly  improbable,  but  that  consump- 
tive patients  are  very  constantly  worse  after  passing 
through  an  attack  of  influenza  is  a  matter  of  general  ob- 
servation. 

Pregnant  women  attacked  by  influenza  are  liable  to 
abort. 

Prognosis. — The  prognosis  is  favorable,  but  it  is  mod- 
ified somewhat  by  the  character  of  the  prevailing  epi- 
demic, and  the  physical  condition  of  those  undergoing 
the  disease.  The  very  old,  the  very  young,  and  those  suf- 
fering from  advanced  pulmonary,  cardiac,  or  renal  affec- 
tions bear  influenza  badly.  Infants,  fortunately,  are  less 
likely  than  adults  to  contract  the  disease. 

A  very  large  proportion  of  the  fatal  cases  in  every  epi- 
demic can  be  directly  traced  to  some  complication  which 
has  become  engrafted  upon  the  original  disease.  The 
mortality  of  the  more  severe  recent  epidemics  has  not  ex- 
ceeded two  per  cent.  ;  however,  the  immense  numbers 
attacked  make  the  total  mortality  considerable,  even  at 
this  small  percentage. 

Diagnosis. — Influenza  is  not  likely  to  be  mistaken  for 
any  disease  other  than  acute,  non-specific  catarrh.  Isolated 
cases  of  each  do  bear  a  striking  resemblance,  but  it  is 
only  in  those  scattered  cases  of  influenza  which  now  and 
then  appear  as  forerunners  of  an  approaching  epidemic 
that  this  resemblance  could  mislead. 

The  numbers  affected,  the  high  fever,  the  extreme 
prostration,  the  prominence  of  the  nervous  symptoms, 
the  short,  regular,  and  uniform  course  of  influenza  will 
readily  establish  the  diagnosis. 

Treatment. — Since  influenza  is  a  self-limited  disease, 
the  mild  and  uncomplicated  cases  may  safely  be  left  to  the 
resources  of  nature.  Rest  in  bed,  gentle  laxatives,  refrig- 
erant drinks,  an  occasional  opiate,  to  restrain  cough  and 
pain,  and  the  employment  of  such  general  hygienic  meas- 
ures as  are  indicated  in  the  acute  infectious  diseases  will 
suffice  for  cases  of  ordinary  severity.  On  account  of  the 
singularly  debilitating  effect  of  influenza  upon  the  mental 
and  physical  powers,  all  depressing  remedies  and  meas- 
ures are  contra-indicated  from  the  onset  of  the  attack. 
Quinia  and  morphia,  given  early  and  in  full  doses,  are  said 
to  sometimes  abort  an  attack  ;  failing  in  this  they  will, 
in  moderate  doses,  render  efficient  service  in  all  stages 
of  the  disease. 

The  inhalation  of  steam,  pure  and  medicated,  is  of  sig- 
nal benefit  in  ameliorating  the  laryngeal  and  bronchial 
irritation.  In  the  graver  types  of  the  disease,  special 
care  must  be  taken  to  detect  the  inflammatory  lung  com- 
plications, which  steal  on  so  insidiously  and  add  so  largely 


to  the  fatality.  These  complications  must  be  managed 
according  to  the  principles  of  treatment  laid  down  in 
other  pages  of  this  Handbook. 

Convalescence  is  frequently  delayed  by  general  debility 
or  the  continuance  of  some  of  the  complications  or  se- 
quelae, so  that  a  moderately  prolonged  course  of  tonics, 
or  even  a  temporary  change  of  climate  may  be  advisable. 

But  little  can  be  done  in  the  way  of  prophylaxis. 
However,  it  has  been  often  observed  that  those  who  are 
much  exposed  in  the  open  air  during  the  prevalence  of  in- 
fluenza, are  the  first  to  sicken  with  the  disease  ;  hence  it 
may  lie  well  for  the  aged  and  debilitated,  who  are  likely 
to  suffer  severely,  to  remain  within  doors  during  the  con- 
tinuance of  the  epidemic  influence.  IF.  J.  Goriklin. 

INGROWN  TOE-NAIL.  This  affection  is  characterized 
by  an  inflammation  of  the  soft  parts  underneath  and 
alongside  the  edge  of  the  toe-nail.  It  may  be  congenital, 
but  more  commonly  it  is  met  with  in  adults.  In  oc- 
casional instances  it  would  seem  to  be  hereditary.  Its 
most  frequent  location  is  on  the  outer  side  of  the  great 
toe,  although  it  not  infrequently  involves  both  sides  of 
the  toe,  and  even  of  both  large  toes.  The  disease  seldom 
occurs  in  the  smaller  toes,  and  is  of  comparatively  slight 
importance  when  it  does. 

Beginning  insidiously  with  pain  and  soreness  under- 
neath the  side  of  the  nail,  which  are  increased  by  pres- 
sure, the  affection  often  terminates  in  suppuration  and 
ulceration.  The  granulations  become  exuberant,  the 
parts  about  the  nail  become  hypertrophied,  and  the  whole 
toe  is  swollen,  tender,  and  painful,  rendering  the  patient 
totally  unable  to  wear  a  boot,  or  even  to  walk.  The  nail 
also  becomes  deformed.  Its  edges  curve  in,  and  act  as  a 
foreign  body,  constantly  irritating  the  inflamed  tissues. 
Pus  collects  underneath  the  nail,  decomposes,  and  tends 
not  only  to  aggravate  the  suffering,  but  to  keep  the  toe 
in  a  filthy  condition.  The  duration  of  the  disease  is  often 
protracted,  many  people  suffering  from  it  for  months  or 
even  years,  before  obtaining  permanent  relief. 

Cause. — Tight  or  ill-fitting  boots  are  frequently  the 
cause  of  this  affection.  High  and  narrow  heels,  narrow- 
ness of  toe,  and  insufficient  length,  are  common  and  im- 
portant defects  in  boots,  shoes,  and  slippers.  Every  step 
taken  upon  a  high  heel  tends  to  push  the  foot  farther  into 
the  shoe,  and  thus  to  crowd  and  cramp  the  toes,  and  not 
infrequently  the  affection  under  consideration  is  the  re- 
sult. The  accumulation  of  dried  epithelial  debris  under 
the  nail  also  acts  as  an  irritant.  Paring  the  corner  of  the 
nail  too  closely  tends  to  produce  this  disease  by  allowing 
the  soft  parts,  which  grow  more  rapidly,  to  rise  up  and 
obliterate  the  groove  that  the  nail  should  occupy.  As 
this  latter  comes  forward  again  it  necessarily  impinges 
upon  the  soft  tissues,  and  may  excite  inflammation.  A 
markedly  convex  nail  bordered  by  thick  masses  of  soft 
tissues,  predisposes  the  toe  to  this  affection. 

Treatment. — This  may  be  palliative  or  radical.  The 
cause  should  be  removed  if  practicable.  The  nail  should 
be  trimmed  squarely  across  the  end,  and  the  edges  should 
be  allowed  to  project  bejond  the  free  margin  of  the  flesh. 

The  soft  parts  are  to  be  kept  well  pressed  back  from 
the  nail  at  its  root  and  sides,  and  the  epithelial  debris  is 
to  be  frequently  removed.  The  boots  should  be  of  good 
length,  wide  across  the  toes,  and  should  have  low,  broad 
heels. 

In  the  lighter  cases  relief  may  at  times  be  obtained  by 
scraping  the  nail  thin  with  a  knife,  or  better,  with  a 
piece  of  glass,  and  cutting  a  deep  notch  in  the  centre  of 
the  free  border.  A  bit  of  lint,  or  of  cotton,  may  be  drawn 
under  the  edge  of  the  nail  to  raise  it  from  the  sensitive 
matrix,  and  to  give  exit  to  any  pus  which  may  have 
accumulated  underneath.  The  same  object  may  be  ob- 
tained by  means  of  an  elastic  cord  passed  under  the  bor- 
der of  the  nail,  and  the  ends  secured  to  the  dorsum  of  the 
foot  by  adhesive  plaster.  Agnew  makes  use  of  a  piece 
of  cork,  cut  in  a  peculiar  shape-,  to  separate  the  nail  and 
the  flesh.  Should  there  be  much  inflammation  at  any 
time,  it  should  be  treated  with  water  dressings  or  flax- 
seed-meal  poultices.  A  starch  poultice  is  also  an  admir- 
able dressing  in  many  cases. 
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,1  applications  to  repress  exu 
nutations  is  the  j  e  oi  lead.     It  is  to  be 

dusted  upon  the  parts  every  day,  until  a  ci  usl  is  formed, 
underneath  which   healing   will  frequently  take   place. 
Should  the  cruel  become  loosened  by  the  Buppuration,  it 
may  beremovedand  fresh  powder  be  applied,  until  the 
a  U  adi  oi  3  to  a  health]  cicatrization. 
The  cause  of  the  affection  lia\  ing  been  removed,  many 
of   onlj   moderate  severity  may  be  satisfactorily 
managed  in  the  maimer  above  described.      Not    infre- 
quently, however,  either  from  neglect  or  from  improper 
in  at  mi  ni.  the  tissues  have  become  so  <  stensively  inflamed 
thai  more  radical  measures  arc  required.     Several  meth- 
ods for  obtaining  a  permanent  cure  have  been  recom- 
mended.    The  mo  I   common  one  is   to   Bplil    the  nail 
throughout  its  whole  extent,  and  to  remove  about  i 

third  of  it  on  the  affected  side.  This 
operation  usually  gives  temporary  relief, 
hut  ii  is  often  ii"i  permanent,  for,  as  the 
nail  grows,  it  again  becomes  embedded 
in  the  redundant  and  sensitive  tissues. 
Another  method,  which  has  been  advised 
and  practised  to  some  extent,  consists  in 
removing  the  nail,  and  destroying  the 
matrix  with  caustic  potash.  The  cases 
demanding  an  operation  of  this  severity 
must  be  rare.  ]  have  never  seen  one. 
The  operation  fora  radical  cure  of  this 
affection  which,  in  my  experience,  has  proved  mosl  satis- 
factory, is  one  which  was  brought  before  the  profession 
many  years  ago  by  Dr.  B.  E.  Cotting,  of  Roxbury,  Mass. 
Tin  nail  is  nut  interfered  \\  i t li .  but  all  of  the  overlying 
tissues,  together  with  the  side  of  the  toe,  are  sliced  off 
freely.  As  the  wound  heals  the  contraction  of  the  cica- 
trix tends  tn  draw  the  soft  parts  away  from  the  side  of  the 
nail,  so  that  there  is  little  danger  that  the  latter  will  ever 
impinge  upon  tin.'  former. 

The  operation  may  be  done  as  follows:  The  patient 
having  been  etherized,  a  narrow-bladed,  sharp-pointed 
knife  is  thrust  down  through  the  toe,  alongside  of  the 
nail,  and  made  to  cut  its  way  backward  as  far  as  the  ma- 
trix extends,  and  forward  to  the  free  edge  of  the  nail,  as 
shown  in  Figs.  1827  and  1828.  The  side  of  the  nail  sin  mid 
be  exposed  throughout.  There  is  more  danger  of  re- 
moving too  little  of  the  soft  parts 
than  too  much.  Unless  a  large  por- 
tion is  taken  away  the  result  may 
not  be  satisfactory.  The  exact  lo- 
cation, as  well  as  the  comparative 
size  and  thickness  of  the  parts  re- 
moved, is  shown  in  the  accom- 
pany ing  (aits. 

Foi' twenty-four  hours  the  wound 
may  be  dressed  with  a  dry  compress  and  bandage,  simply 
to  control  the  haemorrhage,  no  ligatures  being  required. 
Afterward  the  treatment  may  be  in  accordance  with  the 
fancy  of  the  operator.     I   prefer  absorbent  gauze  and 

iodoform,      A    weak   solution  of  chlorinated  soda   makes 

the  best  wel  dressing  I  have  ever  used.,   Recovery  usually 

takes  place  in  about  two  weeks,  and  in  a  short  time  there 
after  the  ordinary  hoot  may  he  worn  without  fear  of  a 
return  of  the  disease.  Having  performed  this  operation 
many  times  during  the  past  eighteen  years,  1  have  never 
yet  seen  a  case  in  which  the  result  was  not  permanent 
and  satisfactory.  Oeorge  11".  Qay. 

INHALATIONS.  Inhalation  is  the  method  of  applying 
remedies  to  the  respiratory  tract,  whereby  the  medics 
incut  is  brought  into  contact  with  the  mucous  membrane 
of  the  nose,  mouth  and  pharynx,  larynx  and  bronchi', 
and  deposited  possibly  in  the  alveoli  of  the  lungs  them- 
selves It  i-  a  well  known  faci  that  finely  divided  sub 
stances  do  penetrate  into  the  air  cells,  as  in  the  case  of 
colliers,  grinders,  and  others,  who  are  constantly  breath- 
ing in  fine  dust  while  engaged  in  their  occupations.  On 
the  oiher  hand,  it   i-  extremely  doubtful  if  any  of  the 

medicaments,   U8ed    in    any    of    the    numerous  inhaler- at 

presenl  in  vogue,  is  deposited  upon  the  walls  of  the  ulti- 
mate lung  alveoli.     The  conditions  under  which,  and  the 
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i  xlent  to  which,  sprays  or  vapors  enter  the  Lungs,  are  by 

means  satisfactorily  settled.     Inhaler-  are  used  in  a 

genera]  way  by  the  physician,  without  serious  thought  of 

what  becomes  of  the  medicament  which  they  contain. 

We   do    not  hire   allude  to   -pray-  directed   immediately 

upon  the  pharynx  ami  larynx,  but  to  the  nasal  and  oro- 
nasal  inhalers  used  n  extent  in  the  treatment  of 

the  various  forms  of  lung  din 
After  numerous  experiments  with  different  inhalers. 

and  with  -team  and  air -pray  producers,  Dr.  Jla— ell1 
concludes :  first,  that  substances  of  a  gaseous  and  unirri- 
tating  character  pass  readily  into  the  air-passages  and 
lungs;  second,  that  fumes  from  unirritating  mineral  and 
inic  siil. -lance-  enter  with  comparative  facility  ;  third, 
that  this  i-  true,  particularly,  of  tin-  vapor  of  hot  water, 
though  the  medicament  suspended  in  buch  vapor  is  but 
little  effective,  unless  the  temperature  he  constantly  main- 
tained and  the  substance  used  he  highly  volatile  ;  fourth, 
that  medicated  sprays,  volatile  and  non-volatile,  warm  or 
cold,  may  reach  the  lungs,  hut  in  very  diminished  quan- 
tity ;   fifth,    that    the   employment    in   oro  nasal    and   oral 

inhalers  of  carbolic  acid,  creasote,  thymol,  benzoin,  etc., 
is  of  little  utility. 

Again.  I  )r.  1  [assell  proves  that  an  amount  equal  tofour- 
fiftiis  of  these  more  important  antiseptics  i-,  when  used  in 
the  ordinary  oro-nasal  inhaler-.  reeoterabU  afterthi  cm- 
/,/,//.,,,  of  'tin  inhalation.  This  very  important  fact, 
relative  to  the  volatilization  of  any  given  medicament, 
needs  especial  emphasis  in  view  of  the  extremely  unsatis- 
factory results  following  even  the  prolonged  inhalation 
treatment. 

The  volatilization  of  any  given  medicament  depends 
upon  many  things :  its  own  volatility  ;  the  temperature, 
humidity,  and  motion  of  the  air:  the  extent  of  surface 
exposed  ;  the  manner  in  which  it  is  inhaled,  etc.  We  are 
wont  to  forget  how  greatly  temperature  affects  the  evap- 
oration of  carbolic  acid,  for  instance,  which  at  zero  is 
nothing,  and  at  '.Id  P.  i-  but  Blight.  Ilas-ell  found  that 
0.500  of  a  gramme  of  crystallized  phenol,  dissolved  in  one 
drachm  of  rectified  spirit,  after  exposure  for  two  hours 
to  so  p.,  lostbul  0.069  of  a  gramme  ;  w  bich  confirms  the 
statement  that  four-fifOu  of  the  suh-taiices  most  used  re- 
main in  the  inhaler-. 

Again,  in  a  series  of  experiments  on  much-used  medica- 
ments, solid  and  liquid,  exposed  for  one  hour  to  100  P., 
he  found  that  forty  grains  of  ol.  pini  sylvestris  lost  13.3 
percent  of  its  weight  ;  of  ol.  juniperi,  12.9;  of  thymol, 
2. 0  ;  of  iodine,  16.8  ;  of  coal-tar,  "28.7  ;  and  of  creasote,  3.5  ; 
and  with  many  other  much-used  substances,  even  under 
the  best  conditions,  and  in  the  best  inhalers,  he  found 
that  the  amount  lost  was  very  small.  With  these  facts 
before  us,  and  knowing  that  deep  and  strong  inspirations. 
greatly  as-ist  inhalation,  and  also,  that  in  those  very 
persons  who  are  the  subjects  lor  the  inhalation  treatment 
the  respiratory  power  is  generally  so  greatly  enfeebled,  are 
we  not  justified  in  concluding  that,  as  a  rule,  inhalations 
are  really  of  much  less  value  than  is  ordinarily  supposed  ? 

Tin:  Apparatus  Employed  in  Inhalation. — The 
number  of  inhalers  now  in  use  is  so  great  that  it  is  neither 
possible  nor  necessary  to  allude  to  the  great  majority  of 
them  in  this  article.  For  full  information  those  inter- 
ested  are  referred  to  the  works  of  Soli- Cohen  and  Oertel. 

The  simplest  and  mosl  Datura]  form  of  gas-inhalation 
is  that  <>f  air  itself,  its  condition  being  modified  to  suit 
certain  requirements — for  instance,  the  warming  of  the 
outer  air  to  make  it  suitable  for  inhalation  in  cold 
weather  by  delicate  persons  ;  and  for  this  purpose  the  ap- 
paratus of  Dr.  .loscelvn  Beaton  is  the  best  and  most  con- 
venient {Lancet,  April  10,  1884). 

No  form  of  inhalation  has  excited  more  discussion 
than  the  use  of  rarefied  and  compressed  air.  .Many 
kinds  of  apparatus  have  been  employed  for  this  purp> 
I  can  refer  to  the  most  complete  and  useful  forms  only. 
In  sonic  the  pressure  is  applied  to  the  lungs  only,  in 
others  to  the  w  hole  body.  One  of  the  earliest  forms  Was 
that  of  Waldenburg,  constructed  on  the  same  principles 
a-  Hutchinson's  spirometer.  It  consists  of  one  cylinder, 
with  its  open  end  downward  immersed  in  water,  within 
a  second  or  larger  cylinder.     By  a  system  of  cords,  pul- 
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leys,  and  graduated  weights  the  upper  cylinder  may  be 
lowered  or  raised,  and  the  contained  air  condensed  or 
rarefied.  Connected  witli  the  interior  is  a  tube,  with 
mouth-piece  which  fits  tightly  over  the  patient's  mouth 
and  nose.  In  determining  the  indications  for  pneumatic 
treatment  in  different  chest  diseases,  Waldenburg  was 
"  guided  by  the  causes  of  dyspnoea,  whether  the  product 
■of  inspiratory  or  expiratory  obstruction,  or  of  both  ; " 
for  instance,  he  concluded  that  in  emphysema  retarded 
expiration  was  the  immediate  cause  of  the  dyspnoea,  and 
in  phthisis  that  inspiration  was  chiefly  impeded  ;  and  lie 
made  the  patient  inspire  condensed  air  or  expire  into 
rarefied  air,  as  the  condition  demanded.  Both  these 
methods  were  found  to  give  considerable  benefit  when 
properly  employed.  The  great  objection,  unquestion- 
ably, to  its  use  is,  that  of  necessity  the  same  air  is  breathed 
and  rebreathed,  and  there  is  no  means  of  medicating  the 
air  in  the  cylinder.  The  double  apparatus  of  Cube  and 
of  Tobold,  and  the  single  apparatus  of  Schnitzler,  are 
improvements  on  that  of  Waldenburg.  The  latter's 
double  apparatus  may  be  used  for  the  inhalation  of  either 
compressed  or  rarefied  air,  or  for  the  inhalation  of  com- 
pressed air  followed  by  expiration  into  rarefied  air.  This 
last  method  Schnitzler  seldom  uses,  as  he  considers  it  in 
many  cases  hurtful,  owing  to  the  great  variation  of  pres- 
sure. The  apparatus  of  Geigel  and  Meyer,  on  the  same 
plan  as  those  mentioned  above,  but  with  a  double  venti- 
lator allowing  of  a  constant  and  continuous  effect,  is 
considered  by  Dr.  Hassell  as  by  far  the  best. 

These  various  forms  of  transportable  apparatus  have 
been  used  with  more  or  less  success.  They  are  all,  how- 
ever, open  to  the  objection,  that  it  is  impossible  to  medi- 
cate the  atmosphere  breathed  ;  and  it  is  greatly  to  be 
doubted  whether  the  mere  inspiration  of  compressed  air 
and  expiration  into  rarefied  air  increases  the  chest  capacity 
or  improves  the  diseased  conditions  (chiefly  emphysema 
and  asthma)  in  which  this  method  of  treatment  is,  or  was, 
chiefly  used.  Another',  though  entirely  different,  form 
of  apparatus  for  the  inhalation  of  compressed  air  is  what 
is. known  as  the  pneumatic  chamber.  In  this  apparatus 
the  pressure  is  exerted  upon  the  surface  of  the  whole 
body  as  well  as  on  the  interior  of  the  lungs.  The  pneu- 
matic chamber  is  constructed  on  the  principle  of  the 
'diving-bell. 

One  of  the  first  pneumatic  chambers  was  devised  and 
constructed  in  1838,  under  the  direction  of  M.  Tabarie.  It 
consisted  of  an  iron  chamber  of  an  elliptical  form,  capa- 
ble of  accommodating  from  four  to  twelve  persons,  and 
to  this  was  attached  a  small  ante-room.  Into  the  cham- 
ber the  air  was  forced  by  a  steam-pump  until  the  required 
pressure  was  obtained,  while  the  object  of  the  ante-room 
was  to  allow  of  ingress  and  egress  without  any  disturb- 
ance of  the  air-pressure  in  the  chamber.  There  were  also 
arrangements  for  the  supply  of  fresh  air  and  for  the 
escape  of  the  expired  air,  a  mercurial  manometer  for 
measuring  the  pressure  of  the  air,  and  a  thermometer. 
Each  sitting  was  supposed  to  last  two  hours.  During  the 
first  half-hour  the  pressure  was  gradually  increased  to  the 
required  extent,  at  which  it  was  maintained  for  the  next 
hour,  while  during  the  last  half-hour  it  was  carefully 
lessened.  This  form  of  chamber  has  since  undergone 
various  modifications  ;  first  by  Lange,  who  aimed  at  sim- 
plifying it  and  reducing  the  cost ;  he  also  made  better  ar- 
rangements for  the  ventilation,  and  for  w arming  and 
cooling  the  air.  Lange's  chamber  is  cylindrical  instead 
of  elliptical,  like  Tabarie's,  and  is  for  four  persons  only  ; 
it  has  also  a  regulator  for  preventing  the  too  sudden 
entrance  of  the  air,  and  an  arrangement  for  charging  the 
air  with  volatile  medicaments,  as,  for  instance,  pinewood- 
oil ;  for  cooling  the  air,  cold  water  is  sprinkled  upon 
the  air-pump,  the  pipe,  and  even  on  the  exterior  of  the 
chamber  ;  while  for  warming  it  the  room  in  which  the 
apparatus  is  placed  is  heated  by  a  stove.  There  is  also 
an  arrangement  whereby  the  air  can  be  rarefied. 

It  is  unnecessary  in  this  short  article  either  to  give  en- 
gravings or  to  describe  minutely  the  mechanical  arrange- 
ments needed  in  order  to  fulfil  the  various  requirements 
of  a  well-appointed  pneumatic  chamber.  It  must  suffice 
merely  to  enumerate  the  more  important  details,  viz.,  the 


means  of  producing  compression  and  rarefaction  of  the 
air,  the  method  of  entering  and  leaving  the  chamber  with- 
out disturbing  the  air-pressure,  the  arrangements  for  the 
admission  of  fresh  air  and  for  Altering  the  same,  for  the 
escape  of  the  expired  air,  for  warming  and  cooling  the  air, 
and  for  preventing  it  becoming  overladen  with  moisture  ; 
the  instruments  provided  for  determining  the  degree  of 
pressure,  the  temperature,  and  the  humidity,  as  a  manom- 
eter, thermometer,  and  psychrometer.  For  those  who 
require  to  be  made  acquainted  with  all  the  necessary 
structural  details,  the  reader  is  referred  to  the  work  of 
Dr.  Oertel,  who  devotes  nearly  one  hundred  pages  to  the 
subject  of  pneumatic  chambers. 

There  is  little  doubt  that  these  pneumatic  chambers  are 
of  great  practical  use,  and  extremely  gratifying  results 
have  been  obtained  from  them.  (See  Lectures  by  Dr.  C. 
Theodore  Williams,  who  has  one  in  constant  use  at  the 
Brompton  Hospital,  London.)  Pneumatic  chambers  may 
be  found  at  Lyons,  Montpellier,  Nice,  Stockholm,  St. 
Petersburg,  Berlin,  Vienna,  Wiesbaden,  Ems,  etc.  Such 
chambers,  as  may  be  seen,  are  very  elaborate  and  expen- 
sive pieces  of  apparatus,  and  as  such  are  entirely  beyond 
the  reach  of  any  but  the  wealthy. 

There  is  another  form  of  inhalation-chamber,  first  pro- 
posed by  Dr.  Hassell  (British  Med.  Jour.,  August,  1883), 
the  atmosphere  of  which  is  uniformly  charged  with  any 
given  substance  in  a  gaseous  or  aeriform  condition  ; 
though  no  attempt  is  made  either  to  rarefy  or  compress  the 
air.  Dr.  Hassell  thinks  that  by  spreading  a  large  amount 
of  the  medicament  on  an  extended  surface  (of  some  cot- 
ton fabric,  which  he  considers  the  best),  and  by  a  proper 
augmentation  of  temperature,  very  great  volatilization  will 
take  place.  One  of  these  chambers  he  has  constructed  at 
San  Remo,  and  considers  that  in  it  he  has  a  "  powerful 
and  valuable  means  of  treating  many  diseases  of  respira- 
tion." The  writer  is,  however,  inclined  to  agree  with  Dr. 
Douglas  PoweH,2  who  thinks  that  Dr.  Hassell's  proposal 
to  have  antiseptic  inhalation-chambers  is  impracticable, 
and  of  doubtful  advantage,  as  the  patients  might  not  im- 
probably suffer  more  from  deficient  supply  of  air  than 
they  would  gain  in  lung  medication. 

Among  other  forms  of  apparatus  devised  for  charging 
the  air  of  rooms  with  medicament,  may  be  mentioned 
Dr.  Robson's  eucalyptus  machine,  Messrs.  Savory  and 
Moore's  vaporizer,  and  Dr.  Neale's  so-called  Chemical 
Lung,  the  purpose  of  which  latter  is  to  take  off  the  car- 
bon dioxide  and  ammonia  in  the  atmosphere  of  a  room 
where  a  person  has  inhaled  a  long  time 

The  inhalation  of  medicated  vapors  is  effected  mainly 
by  the  well-known  oral  and  oro-nasal  inhalers.  The  fault 
of  construction  of  all  these  inhalers  is  great,  and  the  facts, 
as  shown  above,  that  four-fifths  of  the  most  important 
medicaments  may  be  recovered  after  two  hours'  inhala- 
tion, and,  furthermore,  that  the  motor  power  is  derived 
from  the  patient,  whose  respiratory  power  in  most  cases 
is  seriously  impaired,  may  well  shake  our  faith  in  the 
efficiency  of  either  oral  or  oro-nasal  inhalers.  Especially 
is  this  true  of  the  latter,  and  it  is  extremely  questionable 
whether  one  is  justified  in  ordering  patients  to  use  them 
at  all. 

Finally,  we  would  state  that  we  have  little  confidence 
in  the  antiseptic  action,  in  diseases  of  the  lungs  them- 
selves, of  the  majority  of  oral  and  oro-nasal  inhalers,  as  at 
present  constructed,  cnarged,  and  used,  because,  among 
other  reasons,  the  quantities  of  phenol,  creasote,  and  thy- 
mol employed  are  usually  far  too  small,  and  their  vola- 
tility too  low.  In  affections  of  the  throat,  and  of  the 
upper  part  of  the  larynx,  they  may  possibly  be  more  ef- 
ficient. For  the  more  volatile  substances,  as  alcohol, 
chloroform,  ether,  turpentine,  eucalyptol,  etc.,  these  in- 
halers are,  no  doubt,  much  more  effective,  especially  in 
affections  of  the  throat. 

Of  the  oro-nasal  inhalers  at  present  in  use,  those  are 
the  best  which  are  provided  with  a  valve  to  prevent  the 
escape  of  the  expired  air  through  the  sponge,  with  two 
nasal  valves  to  allow  of  its  escape  from  the  nostrils,  and 
with  a  flexible  rim  or  border.  A  piece  of  india-rubber 
tubing  is  perhaps  as  good  as  anything  to  permit  of  adap- 
tation to  the  contour  of  the  face.  .  The  respirators  of  Dr. 
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Edward  Blake  and  Dr,  <•.  Hunter  Mackenzie  answer  the 
description  in  mosl 
The  respirator  of   Dr,  J,  1!.  Feo  is  one  much  i 
mended.     It  consists  of  a  piece  of  perforated  zinc,  folded 
-  I.,  lii  over  the  nose  and  mouth,  with  an  aperture  in 
fronl   for  a  --mall  piece  of  sponge  held  in  position  by  two 
folds  of  zinc.     It  has  many   faults,  and  the  writer  has 
no  marked  good  proceed  from  its  use. 
Dr.  W  .  \\  illiams's  oro  nasal  inhaler  is  an  improvemi  n1 
over  Dr    Jeo's,  as  is  also  the  globe-oro-nasal  inhaler  de- 
led  bj  Dr,  Hassell,  of  which  a  full  description  may 
be  found  in  his  work.     All  these  respirators  are  chiefly 
useful  where  there  is  an  offensive  odor  from  lung  vomi- 
ca.    The  nasal  inhalers,  such  a<  those  of  Dr.  .1.  Ward 

-ins.    Dr.  George   M <■.  and   I>r.  Feldbausch,  of 

Btrasburg,  are  also  of  little  practical  use,  and,  moreover, 
are  open  to  this  grcal  objection,  that  when  employed  the 
wearer  usually  breathes  through  his  mouth. 

Spray-producers  or  Nebulizers. — A  meat  many  different 
forms  01  spray  producers  have  been  constructed  ;  many 
of  these  are  obsolete  and  are  no  longer  used.  The  ob- 
ject of  them  all  is  to  finely  divide,  to  atomize,  as  it  is 

termed,  the  medicated  fluids,  and  to  project  through 
very  tine  apertures  the  little  stream--  or  sprays  of  atoms 
with   such    force   as   to  aid   their    entrance    into    the   air- 

paasages.  The  motor  power  which  may  he  employed 
varies  :  sometimes  the  compression  is  produced  by  air,  at 
Other  times  by  water  or  steam.  When  air  is  employed,  the 
pressure  may  he  exerted  either  by  means  of  the  air-pump, 
or,  more  easily  and  simply,  by  the  hand  acting  On  an  elastic 
hall.  The  spray-producers  worked  by  a  force-pump  for 
either  air  or  water  are  expensive,  and  require  for  the 
most  part  the  aid  of  an  assistant,  so  that  they  are  but 
little  used.  The  forms  of  apparatus  now  generally  em- 
ployed are  few,  simple  in  their  construction,  and  by  no 
means  costly.  Dr.  Sass's  cold-spray  apparatus  is  the  most 
convenient  now  in  use. 

Steant-sjinti/s.  —  In  the  steam-spray  apparatus  there  are 
usually  two  receivers,  one  corresponding  to  that  of  the 
air-spray  producer,  namely,  the  receiver  for  the  medica- 
ments, and  the  other  being  the  boiler  for  the  generation 
of  the  steam,  the  two  being  brought  into  contact,  as  in 
the  air-spray  apparatus,  by  means  of  BergSOn's  tubes. 
Siegle's  steam-spray  apparatus,  as  modified  either  by 
Codman  &  Shurtleff,  of  Boston,  or  by  J.  Solis-Cohen,  or 
by  Oertel,  is  most  effective  and  convenient. 

No  doubt,  by  the  employment  of  sprays,  either  hot  or 
cold,  any  quantity  of  a  given  substance  may  be  sprayed 
into  the  mouth  and  thus  applied  to  the  fauces,  and  SO 
far  they  are  effective  ;  also,  by  them  medicaments  may 
be  made  to  reach  the  stomach  in  any  quantity,  and  thus 
the  system   at    large   may  be  brought  under  the  influence 

of  the  remedies  employ  ed. 

A  portion  of  the  medicament  used  docs  certainly  make 
its  way  into  the  air-passages  ;  of  this,  satisfactory  proof 
has  already  been  advanced  ;  but  from  all  that  has  been 
stated  the' conclusion  is  fully  warranted  that  the  quan- 
tity which  thus  enters  is,  in  proportion  to  the  whole 
amount   taken,  comparatively  small.      Still  the  quantities 

which  an-  absorbed  by  the  mucous  membrane  of  the 

fauces,  and  which  enter  the  stomach,  doubtless  contrib- 
ute in  an  important  degree  to  the  medicinal  effects  ob- 
tained. All  sprays,  however,  whether  cold  or  hot.  pos- 
Bcssthis  great  advantage,  that  they  are  capable  of  diffusing 
non-volatile  as  well  as  volatile  substances;  and  steam- 
spra\  s,  from  their  greater  penetrating  power,  arc  believed 
to  more  readily  penetrate  to  the  Inn--. 

Apparatus  for  Ou  Inhalation  <;/'  vapors. — The  vapor  of 
hot  water  di tiers  from  steam  chielly  in  that  it  is  given  off 
at  a  lower  temperature. 

A  great   manj  contrivances  have  been  resorted  to  for 

the  inhalati »f  the  vapor  of  hot  water,  either  simple  or 

medicated,  from  the  open  mouth  or  spout  of  a  jug  to 
much  more  elaborate  and  complete  arrangements. 

l'hi-  essential  requirements  of  a  well  constructed  vapor- 
Inhaler  are,  a  lamp  to  maintain  the  temperature  of  the 
water,  a  t heiinonieier  to  register  it,  an  admixture  of  air 
to  cool  the  vapor,  and  a  suitable  mouth-piece,  provided 
with  valves  t"  prevent  tin- expired  air  from  passing  into 


the  water  or  medicated  liquid.      Such  an  apparatus  is  Dr. 

Mackenzie's  eclectic  inhaler.  Boiling  water  is  placed  in 
the  receiver  to  start  with,  and  the  temperature  is  main- 
tained usually  at  from  140  to  150  F.  The  patient  may 
inhale  lor  a  period  of  from  the  to  thirty  minutes,  accord- 
ing to  the  nature  of  the  case,  but  the  mouth  should  be  n 
moved  from  the  mouthpiece  from  time  to  time.  "  About 
six  inspirations  should  In-  taken  in  a  minute.''  To  avoid 
taking  cold,  the  patient  should  remain  indoors  for  half  an 
hour  alter  using  the  inhaler. 

This,  with  the  exception  of  Beseler's  globe  and  Bemple's 
atomizing  inhalers,  is  the  most  useful  apparatus  we  now 
have,  and  the  writer  can  bear  testimony  to  most  excellent 

results  from  the  use  of  comp.  tinet.  of  benzoin  in  it,  in 
acute  and  chronic  bronchitis,  and  in   cases  of  pulmonary 

softening  and  canities.     I  hschu  i"  abjection  ia  1 1  s  i  mplcj 

incut  is,  that  the  person  becomes  greatly  heated  while 
inhaling,  and  is  likely  to  take  cold  unless  great  care  is 
Used. 

In  Bemple's  inhaler  (made  by  Parke  Davis  &  Co.,  of 
Detroit)  alcohol  and  glycerine,  or  fluid  eosmoline.  are  the 
vehicles  in  which  the  medicaments  are  suspended,  and 
the  fluid  is  volatilized  in  the  form  of  a  smoke. 

Again,  the  inhaler  for  dry  or  concentrated  vapors,  de- 
signed by  Dr.  Hassell,  would  seem  to  be  a  useful  piece 
of  apparatus,  and  it  has  the  great  advantage  of  absolute 

cleanliness. 

Such,  in  brief,  are  the  various  forms  of  apparatus  now 
used  in  the  inhalation  treatment  of  diseases  of  the  throat 
and  chest.  It  only  remains  for  us  to  consider  the  latest 
and  the  most  important  and  practical  method,  not  only 
for  the  use  of  rarefied  and  compressed  air,  but  also  for  the 
application  of  sprays  and  vapors  to  the  respiratory  tract. 
I  allude  to  the  Pneumatic  <'<ihimt,  and  the  method  of 
Pneumatic  Differentiation,  as  perfected  and  applied  by 
Mr.  Joseph  Ketchuin,  a  practical  physicist  of  Brook- 
lyn, X.  Y.  This  apparatus  promises  to  be  of  such  great 
importance  in  the  prevention  and  amelioration  of  pul- 
monary disease,  and  is  now  attracting  so  much  atten- 
tion in  this  country,  that  I  shall  describe  it  with  some 
care  : 

The  instrument  in  question  is  a  cabinet  of  proper  size 
and  shape  to  hold  a  man  in  the  sitting  posture,  rigid 
enough  to  withstand  the  superficial  pressure  when  rare- 
faction is  produced  inside,  and  is  easily  transportable.  It 
is  made  of  steel  sides,  bottom  and  top.  fitted  to  wrought- 
iron  angle  frame,  with  a  heavy  glass  front  and  a  door  in 
the  rear,  air-tight  when  closed,  but  capable  of  being 
opened  at  an  instant's  notice.  In  front  and  below  the 
glass  is  a  projection  which  sustains  the  atomizing  appar- 
atus and  medicine  receptacle.  In  the  centre  of  the  glass 
tin  aperture  is  pierced,  through  which  the  breathing-fau- 
cet penetrates  far  enough  into  the  cabinet  to  allow  a  soft 
rubber  breathing-tube  to  be  slipped  on.  The  breathing- 
faucet  is  constructed  of  hard  rubber,  and  is  of  such  shape 
and  design  that,  when  in  use.  the  condensate  collecting  in 
it  on  the  patient's  side  of  the  stop-cock,  Sows  out  through 
a  drip-hole  in   the  latter,  while   the  condensate  formed  in 

front  Hows  back  into  the  medicine  receptacle  and  is  re- 
used.     At  the  side  of  the  projection   is  another  stop  cock 

entering  the  steel  front  of  the  cabinet,  used  for  decreas- 
ing the  rarity  or  pressure  inside  the  cabinet  without  re- 
moval  of  the  breathing  tube  from  the  mouth  of  the  pa- 
tient. In  front,  and  immediately  over  the  i:las.s.  is  a 
manometer  gauge  connecting  with  the  interior  of  the  cab- 
inet, tilled  with  mercury  to  the  zero  point,  and  graduated 
t e  tenth  of  an  inch.      (  hi   the  top  or  roof  is  a  bellows, 

whose  interior  capacity  is  approximately  one-thirtieth  of 

the  cubic   capacity  of    the   cabinet.      The   interior  of  the 

bellows,  by  a  valve  in  its  floor,  communicates  with  the 
interior  of  the  cabinet     This  valve  is  operated  from  the 

inside  of  the  cabinet.  The  bellows  communicates  with 
the  outside  air  by  another  valve  in  its  upper  side  oper- 
ated from  the  rear  of  the  cabinet.  The  bellows  i>  operated 
bj  a  reck  shaft  running  across  the  top  of  the  instrument. 
Supported  by  shaft  standards  on  each  side,  and  to  one  end 
of  Which  an  operating  lexer  is  keyed.  The  saturation  of 
the  air  is  accomplished  by  the  use  of  an  atomizer  and 
stand  operated   by  compressed   air  or  steam,  and  of  such 
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height  as  to  deliver  spray  directly  into  the  month  of  the 
breathing-faucet. 

The  method  of  administration  is  so  simple  that,  under 
the  general  instructions  of  the  physician  as  to  medica- 
tion, length  of  time,  and  amplitude  of  force  as  indicated 
by  the  gauge,  it  can  be,  and  has  been,  satisfactorily  used 
by  the  invalid's  ordinary  attendant. 

The  patient  is  first  instructed  in  the  method  of  respir- 
ing entirely  through  the  mouth,  and  is  told  that  while 
the  air  will  flow  down  into  the  lungs  without  any  effort, 
a  slight  blowing  force  will  be  necessary  to  expel  it,  pre- 
paratory to  the  next  inspiration. 

He  is  next  told  that  when  the  air  of  the  cabinet  is  rar- 
efied, he  may  experience  a  slight  swelling  of  the  tym- 
pana, and  to  relieve  which  he  is  instructed  to  swallow, 
thus  opening  the  meatus  of  the  Eustachian  canal,  and  al- 
lowing enough  of  the  enclosed  air  to  flow  into  the  throat 
to  produce  equilibrium  with  the  surrounding  atmosphere. 
He  is  next  seated  in  the  cabinet  on  a  chair  adjustable  for 
height,  and  raised  or  lowered  until  his  mouth  is  on  a 
plane  of  slightly  higher  elevation  than  the  opening  in  the 
glass  front,  and  a  clamp  is  placed  on  the  external  nares  to 
prevent  the  escape  of  air  by  that  channel.  The  door  is 
now  closed,  the  valve-rods  having  previously  been  placed 
to  indicate  that  the  valves  are  set  to  produce  rarefaction  ; 
the  operator  passes  to  the  front  of  the  instrument,  and, 
having  closed  the  breathing  and  auxiliary  faucet,  with 
his  eye  on  his  gauge,  moves  the  lever  operating  the  bel- 
lows toward  the  rear  with  a  slow,  even  motion,  until  the 
difference  between  the  levels  in  the  two  arms  of  the  ma- 
nometer indicates  a  rarefaction  of,  say,  from  one  and  one- 
half  to  two  inches. 

The  object  of  this  procedure,  before  beginning  the 
treatment  proper,  is  to  expand  the  residual  air  in  the 
lungs,  and  if  any  has  been  imprisoned  behind  mucous  or 
catarrhal  plugs,  or  infarctions,  to  exert  a  pushing  influ- 
ence from  behind  and  toward  larger  bronchi,  and  pro- 
duce ultimate  evacuation. 

The  rarefaction  is  now  allowed  to  run  down  by  the 
use  of  the  auxiliary  faucet  until  the  manometer  indicates 
the  amount  deemed  proper  by  the  attending  physician, 
and  the  spray  having  been  adjusted  to  the  breathing-fau- 
cet and  turned  on,  the  patient  is  instructed  to  take  the 
breathing-tube  and  place  the  mouth-piece  with  which  the 
end  is  fitted  in  his  mouth,  in  front  of  and  against  his 
teeth,  enclosing  the  rim  with  his  lips  to  prevent  displace- 
ment by  the  interior  pressure.  The  stop-cock  is  slowly 
turned  on.  Nature  asserts  herself,  and  the  inflation  of 
the  cheeks  and  the  rise  of  the  thoracic  envelope  indicate 
that  the  restraint  first  offered  by  the  stop-cock  is  now  of- 
fered by  the  cell-walls,  and  the  same  influence  that  is  dis- 
tending the  cheeks  so  markedly  is  distending  the  alveolar 
walls. 

This  first  inspiration  has  distended  every  cell  and  ave- 
nue, and  the  process  of  diffusion  with  the  air  charged 
with  vapor  of  the  medicament  proceeds  with  a  rapidity 
commensurate  with  its  enlarged  avenue  of  approach,  and 
the  act  of  expiration  commences.  This  is  brought  about 
by  the  patient's  forced  muscular  expiratory  effort,  and 
the  pressure  of  the  cell- walls  on  the  loaded  air  reduces  its 
hydrometric  condition  to  a  point  where  condensation  is 
effected  exactly  in  proportion  to  the  energy  of  the  effort, 
minus  the  effect  of  the  increased  temperature.  Subse- 
quent respiration  is  no  greater  in  amplitude  than  normal, 
except  in  so  far  as  the  feeling  of  inflation  may  induce  a 
greater  expiratory  effort ;  but  after  a  time  the  patient 
becomes  fatigued,  notwithstanding  frequent  rests  (during 
which  he  respires  the  air  in  the  cabinet),  and  the  expira- 
tory act  becomes  labored.  The  door  is  now  opened  and 
the  valves,  inside  and  out,  are  set  for  vibration  of  the  in- 
closed atmosphere  synchronously  with  the  respiratory  act 
from  plus  to  minus,  the  weight  of  the  outside  air.  In 
other  words,  the  top  valve  is  closed  and  the  bottom 
opened  wide.  The  door  is  again  closed,  and  the  breath- 
ing-faucet is  opened,  and  with  the  lever  the  bellows  is 
raised  until  it  has  reached  an  elevation  equal  to  one-half 
its  height,  and  the  patient  is  instructed  to  again  place 
the  tube  in  his  mouth  and  make  his  first  act  one  of  in- 
spiration.    At  the  same  time  the  operator  raises  the  bel- 


lows to  its  full  height,  and  holds  it  during  the  interval 
preceding  the  expiration.  Then  allowing  it  to  descend 
to  the  midway  point,  he  forces  it  to  completely  collapse, 
thus  compressing  the  air  to  the  extent  of  one-half  the 
contents  of  the  bellows,  and  by  this  compression  forcing 
the  collapse  of  the  thoracic  walls  and  consequent  com- 
pression and  condensation.  This  method  continues,  if 
used  as  a  pulmonary  calisthenic,  or  as  a  "  means  of  topi- 
cal application  of  remedial  agents,"  until  in  the  judgment 
of  the  operator  the  dose  or  exercise  is  deemed  sufficient. 

Such  being  the  construction  of  the  cabinet,  it  will  be 
seen  that  it  can  be  put  to  the  same  uses  as  the  various 
forms  of  apparatus  we  have  mentioned.  The  method 
of  treatment,  however,  by  this  cabinet  is  entirely  dif- 
ferent from  any  ever  used  before,  viz.,  first,  the  diminu- 
tion of  atmospheric  pressure  on  the  thoracic  walls  and 
peripheral  parts,  and  the  forcible  inhalation  of  a  compara- 
tively dense  medicated  atmosphere  ;  second,  the  increase 
of  pressure  on  the  body  generally,  and  forcible  expiration 
into  comparatively  rarefied  air;  third,  and  most  impor- 
tant, the  alternate  rarefaction  and  compression  of  the 
atmospheric  pressure  around  the  body,  and  the  conse- 
quent involuntarily  increased  inspiration  and  expiration. 

What  is  the  result  when  we  rarefy  the  air  in  the  cabi- 
net ?  We  remove  pressure  from  the  body  generally,  the 
chest-walls  expand,  and  the  capacity  of  the  lungs  is  in- 
creased, while  the  inspiration  of  the  relatively  dense  air 
outside  dilates  the  bronchi  and  vesicles,  opens  contracted 
tubes  and  atelectatic  alveoli ;  and,  to  put  it  simply,  we 
compel  the  patient  to  lake  an  extraordinarily  long  and 
deep  inspiration. 

"  We  hold,  again,  that  in  this  method  not  only  is  the 
enlargement  of  the  chest  and  the  capacity  of  the  lungs, 
increased,  so  that  the  tidal  air  is  increased  fifty  per  cent., 
but  also  that  tubes  are  distended,  air-sacs  ordinarily  in- 
active or  but  feebly  expanded  are  brought  into  fullest 
action,  increased  oxygenation  is  produced,  blood  more- 
fully  vivified,  and  heart  circulation  stimulated  ;  poorly 
developed,  weak  chests  made  stronger,  pleuritic  thicken- 
ings3 and  adhesions  stretched,  and  bronchial  contractions, 
dilated"  (Dr.  Hudson).4 

The  results  of  treatment  by  this  method  of  differentia- 
tion have  certainly  been  extremely  encouraging,  and 
we  have  very  good  reason  for  believing  that  the  medi- 
cated spray  or  vapor  is  carried  down  farther  into  the 
lungs  by  this  method  than  by  any  other  yet  used.  Those 
interested  in  the  clinical  results  arc  referred  to  the  papers 
given  below.5  The  writer  has  little  doubt  that  this  method 
of  applying  rarefied  and  compressed  air  to  the  treat- 
ment of  lung  diseases  will  supplant  all  others.  As 
the  physiological  effect  of  rarefied  and  compressed  air 
applied  in  the  apparatus  is  not  only  very  interesting,  but 
is  absolutely  necessary  for  an  intelligent  application  of 
the  method,  the  author  gives  below  the  results  of  some 
original  experiments,  by  Professor  IT.  N.  Martin  and  him- 
self,6 upon  the  circulatory  and  respiratory  changes  ob- 
served in  animals  placed  in  the  pneumatic  cabinet,  as 
follows  : 

1.  When  the  animal  is  breathing  air  from  outside  the 
cabinet,  rarefaction  of  air  within  the  cabinet  causes  a 
marked  fall  of  general  arterial  pressure,  but  Has  no  in- 
fluence on  the  pulse-rate.  The  fall  of  pressure  lasts  a. 
short  time  only  (ten  to  twenty  seconds),  and  is  followed 
often  by  a  temporary  rise  above  the  normal. 

2.  This  fall  of  systemic  arterial  pressure  depends  upon 
two  factors  :  greater  flow  of  blood  to  the  skin  when  the 
air  around  the  animal  is  rarefied,  and  greater  accumula- 
tion of  blood  in  the  lungs  when  they  are  distended. 

3.  Of  these  two  factors  accumulation  of  blood  in  the 
lungs  is  the  more  effective,  for  if  the  animal  breathes  air 
from  the  cabinet  and  not  from  outside,  rarefaction  of  air 
within  the  cabinet  (in  this  case  accompanied  by  no  spe- 
cial expansion  of  the  thoru.r)  has  but  a  trivial  effect  in 
lowering  arterial  pressure. 

4.  When  the  animal  is  breathing  external  air,  rarefac- 
tion of  the  air  within  the  cabinet  usually  has  no  effect 
upon  the  respiratory  rate  or  the  extent  of  individual  re- 
spiratory acts,  unless  the  fall  of  blood-pressure  is  consider- 
able.    If  it  is  considerable,  symptoms  of  anaemia  of  the 
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medulla  obi ata  nre  wen      In  mosl  cases  there  is  n 

forcible  dyspnoeic  breathing ;  in  b •  there  are  dyspnoeic 

convulsions  similar  to  those  which  occur  when  an  animal 
i-  bled  i"  death,  and  du<  to  the  same  cause,  viz.,  deficit  nl 
blood  Bow  i"  the  respirator)  centre. 

B     l  lie  rapid    recovery   of  general  arterial   pressure, 
while  the  animal  i-  Mill  in  a  rarefied  atmosphere  bui 
breathing  external  air,  is  probably  due  to  excitation  of 
the  vaso-motor  centre,  which,  a-  ts  well  known,  i-  ex 
cited  « )i>  in  \  er  its  blood  supply  is  defi  i 

6  The  brain,  inclosed  in  a  rigid  box,  which  is  prac- 
tically unaffected  bj  variations  in  atmospheric  pressure, 
has  its  circulation  more  disturbed  in  the  pneumatic  cab- 
inel  than  anj  other  organ  except  the  lungs. 

;  Compression  of  the  air  within  the  cabinet,  while  the 
lungs  are  in  communication  with  the  exterior  air,  causes 
a  considerable  bul  transient  rise  of  blood  pressure.  This 
is  probably  mainly  due  to  the  forcing  of  blood  from  the 
cutaneous  vessels. 

8.  Compression  of  air  within  the  cabinet,  while  the 
lungs  are  in  communication  with  the  exterior  air,  slows 
the  pulse  as  the  arterial  pressure  rises.  This  is  probably 
due  in  excitation  by  increased  intracranial  blood-pres- 
sure nl  the  cardio-inhibitory  centre,  but  further  experi- 
ments arc  necessary  before  this  can  be  positivi  ly  stated. 

9.  In  certain  cases,  when  the  air  within  the  cabinet  is 
rarefied  and  the  animal  is  breathing  external  air,  the  re- 
spiratory movements  cease  altogether  for  several  seconds. 

As  tn  the  cause  of  this  physiological  "apiKra"  we  arc 
not  yet  ready  in  form  an  opinion.  It  may  be  due  to  the 
extra  accumulation  of  air  in  tin'  alveoli  oi  the  lungs,  or 
to  distention  of  the  hums  exciting  those  fibres  of  the 
pneumogastric  which  tend  to  check  inspiration. 

From  these  facts  it  is  easy  to  see  that  this  method 
Should  he  used  with  care,  hut  especially  would  the  writer 
emphasize  the  dangi  r  of  submitting  /«  rsons  with  any  form 
of  heart  disease,  or  old'  persons,  to  treatment  by  rarefied 
4t  ml  romprexxt  il  air. 

The  author  arrived  at  this  conclusion  from  his  ex- 
periments, and  it  is  an  interesting  fact  that  Professor 
I ids"  came  to  the  same  conclusion  from  clinical  ob- 
servation, and  gives  il  as  his  most  positive  opinion  that 
it  is  only  with  great  risk  that  persons  with  any  form  of 
cardiac  disease  can  he  sent  into  high  altitudes.  I  do  not 
know  that  attention  has  been  called  to  this  point  before. 

Tin.  1  si.  of  Inhalations  in  Disease.  —  Balsamic  and 
antiseptic  inhalations  arc  employed  for  almost  every  form 
of  acute  and  chronic  catarrhal  inflammatory  disca.se  of 
the  nose,  na-o  pharynx,  larynx,  trachea,  and  bronchial 
tubes,  and  arc  certainly  useful  in  many  cases.  Objec- 
tions to  cold  atomized  inhalations  are  the  low  tempera- 
ture and  excess  of  water  ;  and  to  steam  atomized,  or  warm 
vapor,  the  heat  and  excessive  moisture,  which  increase 
the  susceptibility  to,  and  risk  of,  fresh  attacks  of  coryza, 

laryngitis,  bronchitis,  etc. 

On  this  subject  Beverley  Robinson  says:  ••Docs  not 
our  experience  warn  us  against  the  indiscriminate  use  of 

hut  vaporized  of  cold  atomized  inhalations'/  To  what 
climates  do  we  send  our  pat ients  suffering  from  chronic 
inflammation  of  the  mucous  membrane 'of  the  respiratory 
tract  '.'  Usually  to  moderately  warm,  equable,  dry  cli- 
mates; sometimes  to  cold,  clear,  elevated  regions,  where 
tin-  daily  average  of  temperature  shows  bul  moderate 
changes;  sometimes,  also,  to  temperate  regions,  where 
there  is  considerable  moisture  in  the  air,  but  where,  at 
least,  there  are  no  rapid  changes  of  temperature,  and  no 
prevailing  chilling  winds.  In  the  matter  of  artificial  in- 
halations, therefore,  to  be  truly  rational,  should  the  indi- 
cations be  changed,  or  should  we  ii"l  lather  appri ix i male. 
so  far  as  we  are  able,  nature's  laws  and  nature's  cure  ?" 

Warm,  moisl  inhalations  are  often  of  ureal  use  in  ca- 
tarrhal troubles,  especially  in  winter  time,  but  ureal  care 
should  be  exercised.  On  the  whole,  there  would  seem 
in  in-  Ii  ss  danger  and  equally  good  result-  in  be  obtained 
by  the  use  "t  Bemple's  inhaler  Robinson  thinks  very 
highly  of  the  vapor  inhalations  produced  in  Beseler's  in- 
haler In  acute  nasal  catarrh  una!  relief  may  be  ob- 
tained from  the  inhalati f  benzoin,  eucalyptus,  crea- 

SOte,    etc.      After   considerable   experience    the    writer   is 


inclined  to  think  the  very  best  form  in  which  to  use 
these  inhalants  is  that  ol  Parke  Davis  A'  Co.,  Detroit. 

A  petroleum  product  is  used  a-  a  base  or  diluent,  viz.: 

Ii.   Ol.  eucalypti :  j. 

l'l.  cosmoline ;  j. 

l; .  Comp.  tr.  benzoin \  j. 

l'l.  cosmoline ;  ij. 

i;.  Beechwood  crcasote ;  j. 

PI.  cosmoline ;  ij. 

The  use  "I'  these  inhalant-  w  ill  often  slop  the  sneezing 
and  How  of  mucus  from  the  na-al  passages,  so  anno\  ing 
in  acute  coryza.  Tin-  writer  is  somewhat  sceptical  a 
I  he  practical  good  Of  inhalation-  in  chronic  na-al  catarrhs, 
though  many  writers  claim  that  they  greatly  a  — i-1  the 
local  treatment. 

In  dysphonia,  so  frequently  connected  with,  or  depend- 
ent upon,    chronic   na-al    catarrh,  vapor   inhalations   will 

often  produce  marked  benefit  to  the  voice  and  to  the 

general  condition  of  the  pharynx.  Vapor  inhalation-are 
undoubtedly  useful  in  the  treatment  of  simple  chronic 
pharyngitis,  and  in  this  disease  when  accompanied  by 
numerous  enlarged  follicle-.  They  diminish  the  amount 
nf  secretion,  while  promoting  the  healthy  functional  ac- 
tivity of  the  glands  of  this  region,  and  lessen  and  cause 
to  disappear,  at  times,  those  painful  feelings  in  the  throat 
which  are  often  the  source  of  anxiety  and  considerable 
annoyance  to  debilitated  patients  in  whom  a  neurotic  cle- 
ment predominates. 

In  acute  and  chronic  laryngitis  they  quiet  irritation. 
lessen  hoarseness,  diminish  cough,  change  the  aspect  of 
the  inflamed  mucous  membrane,  and.  in  certain  cases  at 
least,  evidently  hasten  the  disappearance  of  symptom-, 
and  the  establishment  of  a  cure. 

In  cases  of  acute,  subacute.  :iii<l  chronic  bronchitis 
these  inhalations  arc  markedly  beneficial,  and  deserve 
further  and  more  extensive  trials  on  the  part  of  the  med- 
ical profession.  In  acute  bronchitis  inhalations  of  com- 
pound tincture  of  benzoin,  or  of  oil  of  tar,  are  productive 
of  ureal  ease  to  the  patient  by  lessening  the  hard,  irritat- 
ing cough,  and  the  tightness  over  the  anterior  thorax 
which  i-  usually  presenl  in  these  cases  to  a  more  or  less 
marked  degree.  In  subacute  and  chronic  bronchitis,  in- 
halations of  tincture  of  benzoin  and  tir-wood  oil — one 
part  of  the  latter  to  eight  parts  of  the  former — after  one, 
or  several  weeks,  diminish  theCOUgh,  expectoration,  and 
hoarseness. 

Several  cases  of  purulent  bronchorrhoea  of  months' 
standing,  in  the  writer's  experience,  have  been  entirely 
relieved  by  continued  inhalations  of  compound  tincture 
of  benzoin  alone,  in  .Mackenzie's  inhaler. 

In  asthma,  too,  of  various  origin,  the  use  of  the  fol- 
lowing inhalant  has  often  been  productive  of  ureal  relief 
from  the  distressing  symptoms  : 

1> .  Ext.  stramonium  seed. 

Fl.  ext.  hyoscyamus Sfi  f  :  j. 

PI.  ext.  belladonna I  — . 

Glycerine §  j. 

Alcohol,  q.  -.   In  make §  iij. 

In  emphysema  the  most  satisfactory  method  of  treat- 
ment the  writer  has  yet  used  is  that  of  differentiation  in 
the  pneumatic  cabinet — the  alternate  rarefaction  and  con- 
densation "f  the  air — so  that  the  person  i-  made  to  inhale 
a  compressed  atmosphere  containing  a  medicated  spray  or 
vapor,  and  to  exhale  into  one  comparatively  rarefied. 

Tin-:  Ti:i:\t\ii  vr   OF   CONBl  Ml'Tiox  BT   INHALATIONS. 

— The  writer  would  state  at  once  that  he  does  not  con- 
sider any  form  of  inhalation  of  other  than  temporary 
good  in  true  tubercular  phthisis.      In  the  catarrhal   forms 

of  this  di-ea-e,  however,  especially  in  it-  earl]   .-; - 

much  benefit  may  be  derived  from  them. 

Personally  I  have  obtained  the  best  results  with  ben- 
zoin in  the  formula  given  above.  Beverley  Robinson  finds 
a  mixture  of  crcasote  and  alcohol,  equal  parts,  most  gen- 
erally useful  in  the  beginning  of  pulmonary  phthisis. 
The  inhalant  is  used  in  a  Mackenzie  or  Bemple  inhaler,  or 
better,  i-  applied  by  mean-  of  the  pneumatic  cabinet  above 

described.      This  method  of  treatment  undoubtedly  leads 
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to  alleviation  of  the  cough.  Robinson  says,  "  this  is  par- 
ticularly true  of  catarrhal  disease  complicating  tubercular 
infiltration  of  the  lungs.  Even  in  these  cases,  however, 
inhalation  seems  to  give  a  sort  of  renewed  vigor,  and  the 
patient  feels  decidedly  cheered  and  encouraged. 

"Again,  in  the  use  of  all  forms  of  inhalation,  while 
the  soothing  and  modifying  effects  are  partly  due  to  di- 
rect local  application,  still  there  are  similar  effects  pro- 
duced by  the  process  of  absorption  and  elimination  going 
on  in  the  mucous  membrane  lining  the  affected  parts. 

"  In  regard  to  the  effects  of  vapor  inhalations  upon  the 
sputa  and  the  dyspnoea  in  phthisis,  where  these  symp- 
toms depend  in  a  certain  degree  upon  concomitant  bron- 
chial catarrh,  the  following  facts  have  been  noted  :  Not 
only  are  the  sputa  diminished,  as  a  rule,  by  inhalation, 
but  they  show,  not  infrequently,  manifest  changes  of 
color.  They  also  become  decidedly  less  thick  and  viscid, 
and  from  being  green-looking  and  tenacious  they  are 
soon  foamy,  like  soap-suds,  and  thinner,  or  show  the 
aspect  of  mingled  mucus  and  pus.  The  breathing  is  also 
frequently  improved,  and  the  patient  can  make  more  ex- 
ertion without  panting  or  becoming  exhausted  from  lack 
of  breath.  At  times  the  improvement  of  breathing,  of  the 
cough,  and  of  the  amount  and  character  of  the  sputa  is 
accompanied  by  auscultatory  changes  which  seem  to  in- 
dicate improvement  as  regards  the  bronchial  catarrh  lo- 
cated at  the  apex  or  apices. 

"Owing  to  the  diminution  of  cough  and  the  decrease 
in  the  abundance  of  the  sputa,  the  patient's  sleep  is  not  so 
much  disturbed — and  thus  I  have  found  the  use  of  the 
■dry  inhaler  during  the  evening,  and  even  at  bedtime, 
evidently  a  greater  promoter  of  rest  than  cough-mixtures 
containing  anodynes." 

The  writer's  experience  enables  him  to  confirm  all  these 
statements,  especially  the  great  relief  from  the  use  of  the 
inhaler  at  bedtime.  It  has  been  my  custom  to  employ  it 
in  this  way  for  some  time,  and  in  many  cases  it  does  away 
with  the  need  of  codeia  or  morphia,  the  indiscriminate 
use  of  which,  in  phthisis,  is  so  greatly  to  be  condemned. 

•  The  writer's  experience  with  oro-nasal  inhalers  in 
phthisis  has  been  limited  and  very  unsatisfactory.  The 
great  drawback  to  the  use  of  the  ordinary  inhalers  is  the 
lack  of  inspiratory  power  in  those  very  persons  for  whose 
benefit  they  are  prescribed. 

In  the  pneumatic  cabinet,  however,  we  have  a  means 
by  which  this  may  be  overcome,  for  by  the  differentia- 
tion method  we  can  make  the  person  take  just  as  deep 
and  forcible  an  inspiration  and  as  complete  an  expiration 
as  we  desire.  Again,  in  this  apparatus  we  have  a  means 
of  preventing  phthisical  degeneration  of  the  lung,  as  in 
those  cases  in  which  the  only  signs  are  the  pulmonary 
crumpling,  the  mucous  click,  the  dry  rale  of  beginning 
phthisis  ;  for  by  the  forcible  distention  of  the  lung  we 
may  prevent  that  atelectasis  of  the  lung  which  in  itself 
causes  and  keeps  up  lung  degeneration. 

In  such  cases  trouble  has  been,  and  may  be,  prevented, 
by  a  daily  blowing  up  of  the  collapsed  lobules  (which 
follows  rarefaction  of  the  air  in  the  cabinet),  the  lungs 
expanding  to  a  greater  extent  than  normal  as  a  conse- 
quence of  the  increased  thoracic  expansion,  and  the  col- 
lapsed and  useless  lobules  are  thereby  "blown  up  "  and 
brought  again  into  play.  Frank  Donaldson,  Jr. 

1  The  Inhalation  Treatment  of  Diseases  of  the  Organs  of  Respiration. 
London,  1885. 

2  Diseases  of  the  Lungs  and  Pleura?.     Third  edition.     London,  18S6. 

3  See  case  reported  by  author  in  Maryland  Medical  Journal,  February 
13,  1SS6.  *  New  York  Medical  Record,  January  9,  1881). 

6  H.  F.  Williams,  Medical  Record,  January  1".  1885,  and  N.  Y.  Med- 
ical Journal,  October  3.  1885;  V.  Y.  Bowditc'h,  Boston  Med.  and  Surg. 
Journal,  July  16,  1885;  E.  Darwin  Hudson,  Jr.,  Medical  Record,  Jan- 
uary 9.  188(1 ;  Mr.  Joseph  Ketchum,  ibid.  ;  Frank  Donaldson,  Jr.,  Mary- 
land Medical  Journal,  February  13,  1886. 

6  Preliminary  Account  of  Experiments  in  regard  to  the  Circulatory 
and  Respiratory  Changes  observed  in  Animals  placed  in  the  Pneumatic 
Cabinet,  by  H.  N.  Martin  and  Frank  Donaldson,  Jr.,  M.D.,  New  York 
Medical  Journal,  May  15,  1886. 

7  Heart  Disease  and  High  Altitudes,  New  York  Medical  Journal,  June 
12,  1886. 

INOWRAZLAW  is  a  "  Kreisstadt,"  in  the  district  of 
Bromberg,  and  not  far  from  the  town  of  the  same  name, 
in  the  Prussian  province  of  Posen.     It  is  a  newly  estab- 


lished health-resort,  having  a  casino,  well-appointed  ho- 
tels, etc.  The  following  is  the  composition  of  the  princi- 
pal saline  spring,  per  1,000  parts  of  water: 

Sodium  chloride 306.S10 

Sodium  bromide , 0.168 

Sodium  sulphate 0.886 

Potassium  sulphate 1.7U5 

Calcium  sulphate 4.491 

Calcium  carbonate 0. 285 

Ilagnesium  chloride 3.451 

Ferrous  carbonate 0. 042 

Total  solids 317.S37 

The  specific  gravity  at  63.5°  F.  is  1.207.  There  is  also 
a  stronger  brine  containing  a  much  larger  proportion  of 
magnesium  chloride  and  potassium  sulphate.  The  water 
is  diluted  and  taken  internally,  and  is  also  used  in  the 
form  of  spray.  T.  A.  8. 

INSANITY.     General  Introduction. — Historical. — 

Insanity,  in  its  historical  aspect,  forcibly  illustrates  the 
philosophic  truth  that  theories  have  always  governed  the 
world,  even  in  its  most  practical  relations. 

Religious  and  philosophic  hypotheses  determined  for 
long  ages  the  civil  and  social  status  of  the  insane,  and  the 
whole  manner  in  which  they  were  to  be  dealt  with,  as 
well  as  the  means  to  be  taken  for  their  cure. 

The  Old  Testament  gives  the  earliest  record  of  cases  of 
insanity.  Saul  (circa  1063  B.C.),  possessed  by  an  evil 
spirit,  was  solaced  by  the  music  of  David's  harp,  and  be- 
came well  again.  Nebuchadnezzar,  King  of  Babylon, 
"  was  driven  from  men,  and  did  eat  grass  as  oxen,  and 
his  body  was  wet  with  the  dew  of  heaven,  till  his  hairs 
were  grown  like  eagles'  feathers,  and  his  nails  like  birds' 
claws  "  (Daniel  iv.  33),  and  at  the  end  of  six  years  (569- 
563  B.C.)  he  recovered  and  was  re-established  upon  his 
throne. 

The  poets  mention  Ajax,  Orestes,  and  others  as  insane, 
and  in  ancient  Egypt  cases  of  mental  derangement  were 
sent  to  the  temples  to  be  cured  by  priests,  and  they  were 
regarded  as  afflicted  by  the  gods  or  possessed  by  demons. 
Similar  views  of  divine  inspiration,  or  of  diabolical  pos- 
session, prevailed  generally  until  the  time  of  Hippocrates 
(460  B.C.). 

The  Father  of  Medicine  clearly  propounded  certain  im- 
portant truths  in  psychiatry  that  served  as  a  basis  for  the 
science.  He  taught  that  the  brain  was  the  organ  of  the 
mind,  and  that  it  was  subject  to  physical  laws  and  dis- 
eases like  other  organs,  and  that  insanity  followed  ab- 
normal conditions  of  the  brain.  He  described  disorders 
of  mind  that  essentially  correspond  with  mania,  melan- 
cholia, and  dementia,  and  he  divined  the  important  bear- 
ings of  heredity,  and  he  dwelt  on  the  value  of  a  study  of 
temperaments  in  the  treatment  of  cases.  These  teachings 
became  the  accepted  medical  doctrine,  and  they  were  en- 
larged from  time  to  time. 

Aret;eus  (60  a.d.)  more  definitely  portrayed  the  gen- 
eral symptoms  as  well  as  the  course  and  prognosis  of  in- 
sanity. He  regarded  the  various  forms  as  simply  stadia 
of  the  same  disease.  Cselius  Aurelianus  (100  a.d.)  dis- 
tinctly taught  that  insanity  was  braiu-disea.se  with  pre- 
dominant psychical  symptoms  ;  that  there  were"  mental 
and  bodily  causes,  and  that  all  severe  measures  of  re- 
straint should  be  rejected,  and  that  medicinal  and  dietetic 
means  of  cure  alone  should  be  employed.  He  also  fully 
emancipated  himself  from  the  humoral  pathology  of  Hip- 
pocrates. 

Galen  (160  a.d.)  recognized  mania,  melancholia,  de- 
mentia, and  imbecility,  and  he  added  the  secondary  and 
sympathetic  origin  of  insanity  from  visceral  sources  to 
the  generally  accepted  idea  of  brain-disease  as  the  pri- 
mary cause.  He  also  distinguished  between  insanity  and 
the  delirium  of  fever. 

These  comparatively  enlightened  views  of  the  nature 
of  insanity  were  unfortunately  destined  not  to  endure. 
With  the  downfall  of  the  Roman  Empire,  and  with  the 
decline  of  civilization,  gross  ignorance  and  superstition 
with  regard  to  the  insane  again  prevailed,  and  their  lot 
became  more  wretched,  if  possible,  than  at  any  previous 
time.     They  were  again  supposed  to  be  possessed  of  evil 
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spirits,  and  doI  only  exorcism,  bu1  also  the  mosi  ingenious 
and  horrible  means  of  torture  were  employed,  and  if,  as 
martyrs  of  this  fanatical  theory,  they  survived  the  free 
iisi  ad  fire  they  were  still  liable  to  be  left  to  wear 

out  their  life  in  chains.  Thousands  of  them  were  ex- 
aad  r<  lativelj  few  among  them  found 
protection  and  humane  treatment  in  cloisters.  Many  of 
those  were  insane  among  the  fifty  thousands  ol  pi  i 
whom  a  careful  l»i>-t« •il«  :il  estimate  Btates  to  haw-  been 
formally  executed  as  witches,  or  effectual!]  persecuted  to 
death  from  1400  to  1700  a.d.  This  pitiful  state  of  the  in- 
Bane  continued  throughout  the  Middle  Ages,  except  in 
< » i  ■  i  •  1 1 1 .- 1 1  lands  with  superstitious  theories  as  to  their  inspi- 
ration that  served  the  purpose  of  averting  harsh  measures, 
and  it  was  nol  until  long  after  the  Reformation  and  the 
revival  of  letters  ami  of  science  that  there  was  any  very 
essential  amelioration  in  their  condition.  Although  spe- 
cial buildings  were  erected  for  the  reception  of  tin-  insane 
in  Italy  in  the  latter  part  nf  the  fourteenth  century,  and 
in  Spain  in  the  beginning  of  the  fifteenth  century,  and 
although  subsequently  in  various  countries  efforts  were 
made  for  their  sate  keeping  in  separate  places,  it  may  still 

lie    asserted  that  the   care   extended    to   them  was   simply 

custodial,  even  until  the  latter  part  of  the  eighteenth  cen- 
tury. The  consideration  of  those  modern  theories  that 
again  restored  to  the  insane  the  rights  of  humane  care 
and  of  curative  treatment  naturally  comes  under  the  fol- 
lowing division  of  this  article. 

Nosological. — In  order  to  systematically  trace  the  ori- 
gin of  the  early  nosological  systems  of  psychiatry,  of 
which  mention  is  about  to  he  made,  it  would  be  necessary 
to  consider  a  part  of  the  history  of  general  medicine  and 
of  the  general  evolution  of  knowledge  during  the  seven- 
teenth and  eighteenth  centuries.  Suffice  it  to  recall  the 
facl  that  during  the  Middle  Ages  the  concrete  sciences 
could  hardly  he  said  to  exist,  and  of  the  abstract  sciences 
mathematics  and  psychology  alone  were  especially  culti- 
vated—  that  it  was  not  until   the  seventeenth  century  that 

Kepler  and  Galileo  appeared  as  the  heralds  of  the  advance 
of  modern  science —  that  lieseartes  founded  modern  phi- 
losophy— that  Bacon  aroused  the  thinking  world  by  his 
inductive  method  and  scientific  empiricism  in  the  study 
of  nature — that  the  great  philosopher  Leibnitz  appeared 
as  the  harbinger  of  the  dawn  of  a  new  era  of  knowledge 
in  Germany,  and  that  Harvey  published  his  researches  on 
the  circulation  of  the  blood.  Just  previous  or  subsequent 
to  these  master  minds  were  other  great  thinkers  like 
Uoehme,   Locke,  (' li  1  lac,  Kant,  and  Schelling  with  his 

remarkable  and  elaborate  system  of  natural  philosophy, 
the  influence  of  which  can  lie  traced  in  German  med- 
ical literature  of  the  present  day.  The  ingenious  hypo- 
theses of  these  men  pervaded  all  channels  of  human 

thought,  and  formed  a  natural  and  necessary  Stage  in  the 
evolution  of  modern  science.  With  these  facts  in  view, 
it  ceases  to  be  a  matter  of  wonder  that  for  so  long  a  time 
the  early  writers  in  psychiatry  failed  to  emancipate  them- 
selves from  metaphysical  and  philosophic  theories.  The 
sacerdotal  phase  of  medical  history  that  had  extended 
from  ancient  Egypt  and  the  Levitical  physicians  to  the 

.K-eiilapian  priests  of  Greece  and  Koine  and   throughout 

the  .Middle  A.ges,  finally  gave  way  to  the  philosophic  phase 
of  medical  science  of  the  seventeenth  and  eighteenth  cen 
turies.  if  the  medical  writers  of  this  epoch  escaped  the 
rationalistic  deductions  of  Descartes,  Leibnitz,  and  Kant. 

they    fell    into    the    inductive   methods  of    BaCOn,    Locke, 

ami  Condillac.  The  various  medical  sects,  however,  nom- 
inally cloaked  under  the  terms  solidism,  humoralisiu, 
animism,  and  vitalism,  were  doetrinally  based  on  some 
adaptive  modification  of  the  theories  of  these  men. 

Having  thus  briefly  traced  the  ultimate  source  of  the 
genera]  medical  doctrines  of  the  authors  about  to  he  men- 
tinned,  it  will  be  possible  t<>  -peak  nl  them  summarily, 
and    with    the    omission    ol    details    that    would    otherwise 

have  been  necessary. 

In'  lermany  there  were  two  rival  schools  of  psychiatry, 

the  psychological  and  the  somatic,     Maul  (1660-1734) 

max   be  considered  as  the  founder  of  the  psychological 

il,  "I   which  he  made  animism  the  philosophic  basis. 

He  developed,  at  great  length  the  influence  of  the  moral 


upon  the  physical  man,  and  he  taught  that  the  spirit  pre- 
sided over  the  body  and  all  its  organic  processes.  Ho 
made  a  purely  metapln  sie.,1  division  of  insanities,  and  he 

rded  moral  agencies  as  alone  effectual  in  treatment. 

The    mOSt    Doted    followers   of    this  SchOO]   wen     Heiniotli, 

Ideler.  Hofbauer,  Blumrceder,  and  Reil.  Heinroth,  who 
was  Professor  of  Psychiatry  in  Leipzig,  was  the  best  rep- 
resentative of  the  school.  He  taught  that  all  evils,  and 
insanity  among  them,  spring  from  Bin  ;  that  the  spirit 
lide-  the  body  and  can  banish  disease  BO  Ion;:  a-  there  is 
no  loss  of  moral  freedom  through  sin.  He  denied  the 
hereditary  nature  of  insanity  because,  as  he  claimed,  the 
Spiritual  and  essential  part  nf  man  cannot  be  transmitted. 
( Iheerfulness  and  faith  in  God  were  the  chief  reliance  for 
a  cure.  He  made  an  able  analysis  of  the  faculties  of  the 
mind,  and,  in  accordance  with  it,  he  furnished  a  meta- 
physical classification  of  insanities. 

The  somatic  school,  composed  of  men    like    Nasse,  Ja- 
CObi,  Vering,  and   Friedreich,   held   thai   physical  di» 
was  the  Cause  of  insanity,  and  they   tried    to   construct  a 

nosology  based  Bolely  on  Bomatic  relations.  Jacobi  even 
went  so  far  as  to  pronounce  all  insanity  as  merely  a 
symptom  of  disease  that  was  just  as  apt  to  be  seated"  in 
other  organs  as  in  the  brain.  The  mental  symptoms  were 
of  minor  importance — mere  Bignsof  some  underlying  dis- 
order, to  which  the  chief  attention  was  to  he  directed — 
and  the  only  classification  of  them  was  into  :  1st,  insan- 
ity without  delusion  ;  3d,  insanity  with  delusion  ;  3d, 
insanity  with  delirium  or  incoherence,  and  without  de- 
lusion. 

The  labors  of  these  men,  led  at  last  to  the  thorough  and 
systematic  study  of  the  somatic  symptoms,  and  tended  to 
establish  a  belief  in  the  curability  of  the  disease.  Tlie 
latter  point  was  of  great  importance  with  reference  to  the 
general  amelioration  of  the  condition  of  the  insane,  who 
had  ordinarily  been  dealt  with  as  beyond  hope  of  cure. 

In  France  Sauvages  (1762)  published  a  work,  "  Xoso- 
logie  M6thodique,"  that  marked  an  epoch  in  nosology. 
He  adopted  the  general  plan  of  naturalists,  and  essayed*  a 
Scientific  Classification  of  diseases  into  classes,  orders, 
genera,  and  species.      Insanity  was  included  in  the  eighth 

class  and  third  order,  as  vesanis.    Both  the  psychical  and 

physical  symptoms  were  kept  in  view  in  this  arrange- 
ment. 

Pinel,  whose  renown  is  due  in  part  to  the  humane  and 
fearless  way  in  which  he  removed  mechanical  restraint 
from  his  patients  in  the  "Bicdtre,"  in  1792,  classed  tn- 
sanity  among  the  neuroses,  and  grouped  it.  on  a  purely 
symptomatological  principle,  under  four  heads — mania, 
melancholia,  dementia,  and  idiotism.  His  general  noso- 
logical idea  was  that  a  large  number  of  symptoms  should 
first  be  carefully  studied  and  then  grouped  according  to 
natural  history  methods,  and  his  higher  point  of  view- 
was  that  of  inductive  philosophy,  mole  especially  as  ex- 
pounded by  Condillac. 

Esquirol  followed  in  the  main  the  classification  of  his 
great  master,  Pine]  He  made  important  additions, 
however,  in  the  recognition  of  partial  insanities,  with  pre- 
dominating gayety  or  sadness,  and  in  clear  distinctions 
between  congenital  and  acquired  states  of  intellectual 
weakness.  His  arrangement  was  as  follows:  1st,  lypo- 
mania  ;  2d,  monomania  ;  8d,  mania  ;  4th.  dementia  ;  oth, 
imbecility  and  idiocy. 

In  England  Cullen  (1772)  improved  on  previous  noso- 
al  attempts  under  natural  science  methods.  He  ar- 
ranged all  diseases  into  classes,  orders,  genera,  and 
Species.  Insanity  formed  order  IV..  vcsania\  among  the 
neuroses,  and  had  four  general  division-  ;  1st,  amentia  ; 
2d,  melancholia  ;  3d,  mania;  -4th.  oneirodynia  (somnam- 
bulism and  other  derangements  of  sleep).  The  subdivis- 
ions wire  numerous  and  based  on  symptomatological  or 
etiological  distinctions  that  corresponded  in  many  regards 
very  truthfully  with  clinical  fact-. 

In  l?sti  Arnold  published  a  treatise  on  insanity,  with  a 
nosological  arrangement  based  on  Hartley's  modification 
ot  Locke's  tenet,  that  the  source  of  all  human  knowledge 
is  sensation  ami  reflection  ;  and  naturally,  any  mental 
changes  must  be  included  either  among  sensorial  ideas  or 
the  notions  formed  b\   reflection.     Hence  Arnold's  two 


42 


REFERENCE   HANDBOOK   OP   THE   MEDICAL    SCIENCES. 


Insanity* 

Insanity. 


main  classes  were,  1st,  ideal  insanity  ;  2d,  notional  insan- 
ity. The  first  of  these  classes  was  subdivided  into  four, 
and  the  second  into  more  than  twenty,  species,  according 
to  the  psychical  symptoms,  which  were  considered  to  con- 
stitute the  obvious  and  essential  part  of  the  disease  ;  and 
causes  were  rejected  in  the  definition  of  the  orders,  as  they 
were  followed  by  such  inconstant  and  variable  mental  re- 
sults. Both  practical  knowledge  and  metaphysical  acu- 
men were  displayed  in  the  description  of  the  different 
forms  of  insanity. 

Other  English  authors  that  employed  a  psycho-symp- 
tomatological  classification,  were  Crichton  and  Good 
(1798),  both  of  whom  followed  the  Linnaean  method  in 
their  general  nosology. 

Did  space  permit,  this  brief  review  of  psychiatrical 
nosology,  up  to  the  close  of  the  eighteenth  century,  might 
be  extended  to  include  the  writings  that  have  appeared 
since  that  date  ;  but  the  literature  of  this  subject  has  kept 
pace  with  the  general  development  of  medical  science, 
and  it  is  now  so  voluminous  that  it  would  exceed  the 
limits  of  this  article  to  do  more  than  to  name  some  of  the 
chief  modern  authors  and  the  leading  principle  of  their 
classifications. 

The  psychological  principle,  consisting  in  the  arrange- 
ment of  mental  disorders  in  accordance  with  some  sys- 
tematic division  of  the  mental  faculties,  has  been  followed, 
among  others,  by  the  following  authors  : 

Griesinger  published,  in  1845,  a  remarkable  work  that 
essentially  formed  a  resume  of  the  entire  scientific  knowl- 
edge of  his  day  on  mental  pathology.  His  division  was 
primarily  into  thought,  feeling,  and  will,  and  secondarily 
into  states  of  mental  exaltation,  of  mental  depression, 
and  of  mental  weakness.  Ray  and  Maudsley  have  some- 
what similar  arrangements,  though  with  differences  in 
terminology. 

Bucknill  and  Tuke  in  their  standard  work  class  under 
the  intellect,  feelings,  and  propensities,  the  forms  of  ma- 
nia, melancholia,  dementia,  imbecility,  and  idiocy,  and 
as  further  qualifications  make  use  of  the  terms  partial, 
general,  and  before  and  after  complete  development. 
Hammond  classifies  under  intellect,  emotion,  and  will, 
likewise  ;  but  he  differs  from  other  authors  in  recogniz- 
ing a  form  based  on  volition  as  existing  independently  of 
ideas  and  emotions. 

Another  important  ground  for  classification  is  the 
causes  of  the  disease. 

Morel  employed  this  etiological  principle  most  freely 
in  his  treatise  on  insanity  in  1860,  and  Skae,  a  few  years 
later,  elaborated  it  so  as  to  include  about  thirty  different 
types. 

The  pathological  states  that  underlie  the  mental  dis- 
orders would,  if  they  were  more  fully  known,  be  the  most 
scientific  basis  of  classification,  and  in  view  of  this  fact 
French  authors,  especially,  have  persevered  in  efforts  to 
utilize  these  states  exclusively  in  their  nosological  ar- 
rangements. Among  them  may  be  mentioned  Parchappc, 
Voisin,  and  Luys.  The  two  latter  make  vascular  pathol- 
ogy a  general  ground  of  division.  Still  another  prin- 
ciple is  the  anatomo-physiological,  which  was  ably  but 
prematurely  used  by  Laycock  in  1865.  He  recognized  the 
law  of  constant  relation  between  structure  and  function 
of  organs,  and  he  attempted  to  mark  out  the  seat  of  the 
disordered  mental  functions  by  cerebral  topograph}-,  and 
in  so  doing  he  presumed  upon  the  truth  of  points  in 
cerebral  physiology  that  are  still  in  doubt. 

This  anatomo-physiological  principle  has*  also  been 
kept  in  view,  with  reference  to  its  use  in  the  classification 
of  forms  of  mental  disease,  by  Meynert,  whose  untiring 
zeal  and  industry  in  its  development  are  well  shown  in 
his  recent  work,  "Diseases  of  the  Forebrain."  Other 
nosological  systems  are  founded  not  on  one,  but  on  sev- 
eral of  the  above-mentioned  principles,  and  may  be 
termed  compound. 

Thus  Schiile  arranges  the  varieties  of  insanity  accord- 
ing to  the  causes  and  symptoms,  and  then  establishes 
certain  clinical  groups.  Ball  divides  states  of  mental 
alienation  mainly  according  to  symptomatology  and  eti- 
ology. Spitzka  divides  into  pure  insanities  and  compli- 
cating insanities.     The  latter  is  an  etiological  group,  and 


the  first  group  is  subdivided  into  classes  that  are,  respec- 
tively, symptomatological,  pathological,  and  etiological. 
Krafft-Ebing,    in    his   comparatively   recent    standard 
work,  gives  one  of  the  best  modern  classifications,  which 
is  as  follows : 

A.  Psychical  Diseases  of  the  Developed  Br<tin. — I.  Psy- 
cho-neuroses. 1.  Primary  curable  states  :  (a)  melancho- 
lia— (a)  melancholia  simplex,  (#)  melancholia  attonita  ; 
(l>)  mania — (o)  maniacal  exaltation,  (#)  acute  delirious 
mania  ;  (<•)  stupor  ;  (d)  hallucinatory  delirium.  2.  Sec- 
ondary incurable  states :  (a)  secondary  monomania  ;  (b) 
terminal  dementia — (o)  dementia  agitata,  (£)  dementia  apa- 
thetica. 

II.  Psychical  Degenerative  States,  (a)  Constitutional 
affective  insanity  ;  (b)  moral  insanity  :  (c)  primary  mono- 
mania ;  (d)  insanity  with  compulsory  representations ; 
{e)  insanity  from  constitutional  neuroses  ;  (/)  periodical 
insanity. 

III.  Brain  Diseases  writh  Predominant  Psychical  Dis- 
turbances, (a)  Dementia  paralytica  ;  (b)  lues  cerebralis  ; 
(c)  alcoholismus  chronicus  ;  (d)  dementia  senilis  ;  (e)  de- 
lirium acutum. 

B.  Arrests  of  Psychical  Development. — (a)  Idiocy  ;  (b) 
cretinism. 

The  long  list  of  only  partially  acceptable  arrangements 
of  mental  disorders  witnesses  to  the  inherent  difficulty  of 
the  subject,  for  the  complexity  of  the  symptoms  of  dis- 
eased mind  certainly  cannot  be  less  than  that  of  normal 
mental  phenomena.  All  scientific  classification  is  but  the 
methodical  grouping,  not  of  one  order  of  facts,  but  of  all 
the  known  data  of  a  subject.  A  nosology  of  insanity, 
therefore,  should  contain  some  reference  to,  or  abridge- 
ment of,  the  chief  symptomatological,  etiological,  and 
pathological  truths  that  have  been  ascertained  as  common 
to  its  several  varieties.  The  psychical  symptoms,  without 
doubt,  practically  constitute  the  essential  part  of  the  dis- 
ease, for  during  their  absence  insanity  does  not  exist 
from  a  social  or  legal  point  of  view,  however  evident  its 
technical  presence  may  be  to  the  expert,  and  they  would 
naturally  occupy  a  foremost  place  in  a  nosological  table, 
were  it  not  that  the  causes  and  lesions  that  underlie  them 
often  present  wider  grounds  for  division,  as  well  as  more 
direct  indications  for  treatment. 

The  first  group,  therefore,  in  the  classification  which 
is  about  to  be  given,  is  intended  to  show  the  prominent 
etiological  and  pathological  relations  of  insanity,  and  the 
second  group  is  made  to  include  such  remaining  varieties 
as  most  naturally  fall  under  a  psycho-symptomatologieal 
principle  of  division.  The  endeavor  has  been  to  avoid 
the  introduction  of  new  varieties  and  of  a  new  terminol- 
ogy, and  at  the  same  time  to  admit  such  forms  as  have 
been  recognized  by  the  most  competent  writers.  In  two 
or  three  instances  only  has  a  new  designation  been  sug- 
gested for  certain  phases  of  mental  alienation  that  seemed, 
in  the  writer's  observation,  to  have  a  distinct  clinical  ex- 
istence without  any  appropriate  term.  The  natural 
history  order  of  division  is  followed  simply  because  it  is 
convenient  for  marking  degrees  of  subordinate  relation y 
and  not  because  it  is  supposed  to  add  aught  of  technical 
value  ;  for  such  is  the  extreme  intricacy  of  the  phenomena 
of  mental  disease  that  it  is  questionable  whether  an  exact 
scientific  arrangement  of  them  can  ever  be  made  as  con- 
sistently as  in  the  case  of  the  things  with  which  natural 
science  has  to  deal.  The  separate  forms  of  mental  de- 
rangement will  not  be  discussed  here  further  than  may 
be  incidentally  required  in  explanation  of  their  assign- 
ment to  certain  of  the  orders,  but  the  general  psychical 
and  somatfc  symptoms  of  which  they  are  all  composed 
will  be  fully  considered  under  the  head  of  Symptomatol- 
ogy in  this  general  article,  and  the  separate  forms  will  be 
treated  in  cxlaiso  in  the  special  articles  which  follow. 

Classification  op  Insanity. 
Group  A. 
(Somato  etiological.) 
Class  I. 
From   general    organic  (  Order  1.  Idiocy, 
arrest   of  develop-  i  Order  2.  Cretinism, 
ment.  (  Order  3.  Imbecility. 
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Feeling. 


Order  1. 
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Order  2. 
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ii.ty  of  childhood. 
!.  Primary  monomania*, 
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pochondriacal  insanity. 
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til  insanity. 
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Genus  '.'    Morphinism. 
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I  Genus  1.  Phthisical. 
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i  .■  nue  8.  Rheumatic. 
i  lenu    i    P<  llagrous, 
<  lentu  .ri    Limopsoitosic. 
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B.   Post-febrile. 
i.   Myxedematous. 
Genu    l.i  teneral  paresis, 
|  Genus  2.  Syphilitic  insanity, 
mis  8.  Organic  dementia, 
Genus  1.  Typhomania. 
Genus  5.  Traumatic  Insanity 
Ord.r.2  f 

I  With     vaso-mo-  | 
tor    and     p>- 
ripheral  le- 
I.     sions. 

Gboup  B. 

( Psycho-aymptomalologicul. ) 

r  1.  CoensBsthetio  depression. 
I      Genera.       J  2.  Melancholia  simplex. 
(Primary.)     8.  Melancholia  agitata. 
•j  [4.  Nostalgia. 

p  I  5.  Chronic  melancholia. 

cD„  „  ,     '    y<  6.  Secondary   monomania, 
[  (Secondary.)  "j         with  depression. 

/-■«„™        i  !•  Coensssthetle  exaltation. 
Genera.      J  n   ,,  , 

<  2.  Mania  simplex, 

(  8.  .Mania  transitoria. 

4.  Chronic  mania. 

5.  Secondary    monomania. 
With  exaltation. 


Genus  1.  Sympathetic    insan- 
ity. 


Class  II. 
Intellect. 


Class  III. 
Will. 


Order  1. 
States   of    weak 

ness. 
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impaired  voli-  j 
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Genus  1. 
<  Primary.) 


/  Acute  primary  dementia. 
[  Sequential  stupor. 

!  Ahulic  insanity. 

Somimmliulisiic  insanity. 


The  classes  in  this  nosology  arc  independently  enumer- 
ated in  the  two  main  groups,  which  arc  thus  drawn  from 
two  1  list  inct  1  minis  of  view — firsl  as  to  the  physical  origin, 
and  second  us  to  the  mental  form,  of  the  disease.  In  the 
firsl  main  group  the  source  of  the  divisions  is  sought  and 
found  in  general  organic  arrest  of  growth,  in  perversions 
and  defects  of  development,  in  general  neuropathic  states 

thai  may  assume   the  shape   of  the   major  neuroses  or  of 

menial  disorder  at  the  time  of  the  physiological  crises,  in 

general  cachexias,  tOZic  and  systemic  morbid   conditions, 

and  indistinct  pathological  lesions  of  the  higher  nervous 
centres ;  while  in  the  second  main  group  the  subdivisions 
are  made  in  accordance  with  the  psychical  features  and 
outward  manifestations  of  the  disease.  The  necessarily 
brief  explanatory  remarks  that  here  follow  about  the  dif- 
ferent classes,  orders,  and  genera,  will  be  supplemented 

by  more  complete  information  in  subsequent  parts  of  this 

article,  more  especially  under  the  head  of  Symptoma- 
tology. 

The  comparative  racial,  tribal,  or  individual  study  of 
the  human  family  shows  alike  Innumerable  stages  of 
physical  and  mental  development  or  degeneracy.  All 
human  beings  may  lie  regarded  as  tending  toward  one  or 
the  other  extremes  of  intelligence  or  fatuity,  and   as 


marking  in  their  own  generation  one  grade  in  the  bodily 

menial  rise  and   decline  of  the  family  to  which  they 

belong,  as  will  as  illustrating  the  normal  course  of  all 
mental  life,  from  the  feeble  nickerings  of  infant  intelli- 
gence in  the  plentitude  of  adult  faculties,  and  to  the  im- 
potence of  second  childhood.  This  general  anthropologi- 
cal truth,  together  with  the  biological  law  thai  like 
produces  like  in  parent  and  offspring,  conjoined  to  the 
pathological  fact  of  the  transformation  of  neuroses,  opens 
the  way  to  a  ready  understanding  of  the  firsl  lour  classes 
in  group  A.  These  classes  represent  the  constitutional 
and  1I1  generative  types  of  insanity — the  hereditary  forms 
par  excellence,  even  though  they  may  be  acquired  in  some 
instances— and  they  are  so  arranged  that  the  degree  of 
hereditary  degeneracy  in  the  main  diminishes  seriatim 
from  the  first  order  of  the  first  class  to  the  fourth  order 
of  the  fourth  class.  The  marks  of  degeneracy  in  the  first 
class  are  often  self-evident,  while  in  the  second  class  it 

requires  a   more  experienced   eye  to  detect    the  signs  of 

transmitted  defect  of  organization.    In  the  third  class  the 

law  of  the  transformation  of   neuroses  just    alluded  to 

appears,  and  in  the  fourth  class  the  inherent  instability  of 
nervous  centres  reveals  itself  at  the  time  Of  any  consti- 
tutional strain,  as  found  in  the  developmental  and  invo- 
lutional crises. 

The  first  order,  of  the  tirst  class,  idiocy,  embraces  the 
various  grades  of  mental  deficiency,  from  general  arrest 
of  organic  development,  due  to  deleterious  influences 
active  at  the  time  of  conception,  during  embryonic  life, 
at  birth,  or  in  the  early  years  of  childhood.  The  men- 
tal defects  may  be  arrangefl  in  an  ascending  scries,  from 
complete  absence  of  all  psychical  manifestations  to  the 
low  grades  of  intelligence  that  mark  the  transition  to 
imbecility.  There  may  be  simply  reflex  movements  and 
vegetative  life,  without  conscious  perception  or  sense  of 
personal  identity  ;  or  the  senses  may  be  active  and  a 
vague  idea  of  personality  may  arise,  and  simple  residua 
of  outward  impressions  may  be  duly  organized  in  corti- 
cal centres  and  associated,  so  as  to  be  subsequently  revived 

by  sensorial  stimuli,  and  the  connection  between  simple 
ideas  and  the  vocal  signs  of  ideas  may  be  formed.  If,  in- 
stead of  this  simple  form  of  organic  memory,  however, 
there  be  voluntary  memory  and  attention,  and  if.  instead 
of  the  simple  prcsentative  faculty  of  perception  tin  n 
present  the  representative  powers  of  imagination  and  re- 
collection, with  even  slight  logical  ability,  the  case  should 
be  classed  under  the  head  of  imbecility. 

Imbecility  includes  every  degree  of  mental,  moral,  and 
physical  defect  of  development  between  the  higher  grade 

of  idiocy  and  the  average  state  of  normal  being.  Feeble- 
mindedness is  a  term  applied  to  the  higher  forms  of  im- 
becility, but  it  is  not  best  to  multiply  words  so  long  as 
there  is  no  natural  circumstance  that  demands  it.  As 
regards  the  degree  of  degeneracy  in  imbecility,  and  in 
idiocy  as  well,  the  most  fundamental  standard  of  compari- 
son for  the  physical  status  is  the  power  of  reproduction 

of  the  species,  and  for  the  mental  status  the  power  of 
acquiring  language, 

Imbeciles  of  the  minor  degrees,  engaged  in  manual  rou- 
tine occupations,  may  escape  recognition  as  such,  or  they 
may  simply — and  this  is  more  usually  the  case — bee 
known  as  feeble-minded  persons  ;  or  they  may,  by  reason 
of  special  narrow  aptitude  or  limited  talent,  become 
know  11  as  musical  or  mechanical  geniuses. 

Cretinism  is  both  an  arrest  and  a  perversion  of  the 
growth  of  the  w  hole  organism.  Springing  from   peculiar 

meteorological  and  telluric  influences.     The  fact  that  it 

is  engendered  by  some  specific  noxious  force  of  the  ele- 
ments, earth,  air,  and  water,  does  not  alter  the  philo- 
sophic rule  by  which  its  psychical   manifestations   arc  to 

be  judged.  Cretins,  therefore,  are  to  be  psychologically 
classed  according  to  the  existing  state  of  their  menial 
powers,  under  idiocy  or  imbecility,  of  cither  of  which 
they  may  represent  the  most  complete  or  the  slightest 
forms.  As  a  matter  of  fad,  there  are  more  cretinous 
idiots  than  cretinous  imbeciles,  though  in  the  cretinoid 
states  considerable  mental  activity,  and  even  decided 
talent,  111:1)  occasionally  exist. 
Following  next  in  Class  11.  are  certain  varieties  of  inen- 
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tal  derangement,  accompanied  by  less  gross  defects  of 
organization,  but  still  the  outcome  of  degenerative  con- 
stitutional states  that  are  ordinarily  hereditary,  though  oc- 
casionally acquired,  and  that  often  betray  themselves  to 
the  experienced  eye  by  physical  anomalies  of  structure  as 
well  as  by  functional  peculiarities  which  will  be  here- 
after described. 

In  Order  1  of  this  class  the  child  rises  above  the  func- 
tional level  of  idiocy  and  imbecility,  and  reveals  its  neu- 
rotic vice  of  constitution,  if  not  in  eclampsia  or  chorea,  at 
least  in  a  not  less  striking  way,  i.e.,  in  a  perversion  of  its 
fundamental  instincts.  This  perversion  may  appear  in 
innumerable  impulsive  vicious  acts,  or  in  the  most  preco- 
cious and  persistent  demonstrations  of  aberrant  sexual 
instinct,  or  may  attain  to  the  extreme  degree  of  suicide 
or  of  homicidal  violence.  In  accordance  with  the  general 
rule,  that  the  stronger  the  heredity  the  earlier  the  appear- 
ance of  the  insanity,  it  is  placed  prior  in  the  degenerative 
series  to  the  next  form. 

Primary  monomania  (Order  2)  includes  all  those  forms 
of  fixed  and  limited  delusions  that  are  the  morbid  result 
and  expression  of  a  constitutional  neuropathic  condition, 
inherited  in  the  vast  majority  of  cases,  though  exception- 
ally acquired  through  acute  diseases,  or  through  mechan- 
ical, thermal,  chemical,  or  any  other  kind  of  influences 
capable  of  originating  permanent  and  deep-seated  trophic 
disease  of  the  general  nervous  system.  It  differs  in  ori- 
gin, nature,  and  prognosis  from  those  chronic  partial  in- 
sanities that  are  the  sequel  of  the  acute  forms,  and  about 
the  definition  of  which  something  will  presently  be  said. 
The  term  monomania  has  become  so  general  in  medical 
and  medico-legal  literature  that  it  is  not  to  be  discarded. 
It  embraces  clinical  facts  admitted  by  most  modern  au- 
thors, and  it  is  better  for  writers  to  state  definitely  their 
own  use  of  some  word  that  better  describes  these  facts, 
and  consistently  to  adhere  to  it,  rather  than  to  exaggerate 
the  danger  of  confusion  from  a  mere  verbal  label.  Sure- 
ly, if  some  persons  have  a  native  and  general  organic 
vice  of  being,  and  if  they  are  consequently  by  nature 
Vain,  narrow-minded,  selfish,  and  suspicious,  and  get 
distorted  ideas  of  things,  and  finally  get  a  false  and  fixed 
idea  that  no  force  of  argument  or  of  objective  demon- 
stration can  remove,  and  around  this  central  delusion 
build  up  with  a  show  of  reason  a  whole  system  of  forti- 
fying delusions,  but  to  the  outer  world  seldom  show  other 
signs  of  mental  derangement  than  this  narrow  circle  of 
false  conceptions,  and  go  for  years,  or  through  life,  with- 
out sinking  into  dementia,  no  confusion  need  spring  from 
applying  the  term  primary  monomania  to  this  affection  of 
mind.  On  the  other  hand,  if  certain  patients,  after  acute 
forms  of  insanity,  make  an  incomplete  recovery  and  give 
evidence  of  the  permanent  damage  sustained  chiefly  by 
the  retention  of  a  few  well-marked  delusions,  and  some- 
times so  nearly  resemble  the  cases  above  described  as  to 
be  mistaken  for  them  at  first,  in  the  absence  of  a  reliable 
personal  history,  it  is  still  well  known  that  their  false  be- 
liefs have  no  living  or  cumulative  force,  and  that  they 
will  in  time  fade  away  and  will  not  serve  as  the  nucleus 
for  other  delusions,  and  that  these  patients  will  show  a 
progressive  loss  of  tone,  of  character,  and  of  mental 
strength,  and  that  they  have  entered  upon  a  downward 
course  that  must  end  in  dementia.  For  the  time  being, 
however,  and,  in  rare  cases,  for  more  than  one  decade, 
they  offer  examples  of  fixed  and  limited  delusions,  which 
they  will  defend — truly  not  with  the  persistency  of  the 
primary  monomaniac,  but  with  such  force  of  will  and 
logic  as  they  possess  ;  and  as  they  are  by  no  means  to  be 
confounded  with  chronic  mania,  of  which  mention  will 
presently  be  made,  they  are  best  described  by  the  term 
secondary  monomania.  These  are  the  two  main  varieties 
of  monomania  with  a  distinct  origin,  course,  and  prog- 
nosis. 

The  cases  of  epileptic,  pubescent,  periodical,  and  other 
kinds  of  insanity,  with  morbid  impulses  to  burn  and  steal, 
and  that  have  "been  styled  pyromauia  and  kleptomania, 
are  by  no  means  cases  of  monomania,  and  tins  unfortu- 
nate use  of  the  term  has  led  to  unnecessary  confusion.  It 
is  possible  that  a  monomaniac  might  commit  theft  or  ar- 
son from  the  force  of  delusions  or  of  impellent  ideas,  but 


this  would  be  an  incidence  and  not  the  essence  of  his  dis- 
ease. Single  symptoms  or  single  acts,  however  persist- 
ent, never  constitute  a  variety  of  insanity,  or  a  sufficient 
basis  fur  the  nomenclature  of  forms. 

Moral  insanity.  Order  3,  introduces  another  vexed  ques- 
tion. The  clinical  facts  are  indisputable  and  unchange- 
able, while  the  conclusions  that  are  drawn  from  these 
facts  are  variable  and  may  be  questioned.  It  is  past  all 
doubt  that  from  congenital  vice  of  organization  there 
may  be  permanent  moral  deficiency,  and  it  is  equally 
certain  that  in  those  fully  developed  in  moral  nature  dis- 
ease may  obliterate  ethical  feeling  and  leave  the  patient 
devoid  of  moral  sense. 

It  may  not  be  well  to  fully  accord  with  some  philan- 
thropic psychologists,  who  are  inclined  to  regard  all  crim- 
inals as  insane  and  all  extremes  of  immorality  as  partak- 
ing of  the  nature  of  mental  derangement ;  but  it  is  needful 
to  give  some  name  to  that  variety  of  insanity  of  which 
depravity  and  absence  of  moral  understanding  form  the 
most  decided  manifestations,  and  which  arises  in  connec- 
tion with  neuropathic  states,  inherited  or  acquired.  The 
term  moral  insanity,  already  used  by  so  many  competent 
authors,  is  the  one  that  is  by  preference  retained  in  this 
nosology. 

Periodical  insanity,  Order  4,  is  that  variety  which  re- 
turns at  stated  intervals,  either  as  mania  or  as  melan- 
cholia, or  which  consists  in  the  rhythmical  alternation  of 
these  two  states  of  exaltation  and  depression,  separated  or 
not  by  an  apparent  interval  of  health.  In  the  latter  in- 
stance it  has  been  termed  by  French  authors  "  folie  eir- 
culaire,''  or  "  folie  a  double  forme.''  In  the  great  major- 
ity of  typical  cases  a  neurotic  diathesis  or  the  history  of 
hereditary  neuroses  is  to  be  found.  Periodical  insanity 
has  also  special  features  in  common  with  the  class  of  in- 
sanities with  degenerative  taint,  with  which  it  is  therefore 
properly  to  be  classed. 

Class  III.  includes  varieties  of  mental  derangement  in 
connection  with  established  neuroses.  The  fundamental 
irritability  and  instability  of  the  nervous  centres  expresses 
itself  in  epilepsy,  hysteria,  hypochondria,  chorea,  or  in 
insanity.  They  are  all  allied  neuroses,  and  they  may  be 
transformed  into  one  another  during  hereditary  or  ata- 
vistic transmission.  The  insanity  may  precede,  follow, 
or  vicariously  replace  these  neuroses,  to  which  it  may 
bear  the  more  or  less  important  relation  of  a  terminal 
stage  or  of  an  epiphenomenon.  The  same  line  of  motor, 
sensory,  and  trophic  symptoms  common  to  the  neuroses 
may  extend  through  the  insanity,  which  may  become  in 
rare  instances  a  complete  rhythmical  substitute  for  all 
these  phenomena,  so  that  there  is  established  a  periodical 
affection  having  stadia  formed  by  the  psychosis  and  one 
of  the  neuroses,  with  an  interval  of  apparent  health.  In 
general  the  complexion  of  the  insanity  may  be  said  to  be 
derived  from  the  neurosis  that  precedes  it. 

Order  1  of  this  class,  epileptic  insanity,  is  capable  of 
division  into  a  number  of  suborders  of  great  importance 
from  a  medical  and  legal  point  of  view,  and  they  will  be 
considered  in  the  special  article  on  this  subject. 

Order  2,  hysterical  insanity,  also  admits  of  certain  sub- 
divisions, one  of  which  is  epidemic  insanity,  which  was 
typically  illustrated,  throughout  the  middle  ages,  by  forms 
variously  designated  as  tarantism,  demonomania,  and 
lyeanthropia.  and  which  has  reappeared  during  the  pres- 
ent century,  both  in  Europe  and  in  the  United  States,  in  a 
modified  form  attendant  on  extreme  exaltation  of  relig- 
ious feeling. 

Order  3,  hypochondriacal  insanity,  forms  the  terminal 
stage  of  Severe  forms  of  hypochondriasis  as  a  constitu- 
tional neurosis,  and  it  is  to  be  distinguished  from  the 
hypochondriacal  phase  of  general  paresis,  of  monomania, 
and  of  other  kinds  of  mental  aberration,  from  which  it 
differs  frequently  by  a  decided  morbid  anatomy  ;  for 
the  paresthesia?  that  give  rise  to  the  characteristic  ideas 
not  rarely  foreshadow  the  organic  lesions  that  eventually 
occur  and  are  to  be  found  pos.t  mortem. 

Order  4,  choreic  insanity,  is  best  subdivided  into  that 
variety  which  appears  in  childhood,  and  that  which  oc- 
curs in  adult  life.  For,  as  Chorea  is  a  disease  in  which 
the  accessory  cerebro-spinal  structures  and  functions  are 
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more  especially  involved,  the  degree  of  their  education 
by  the  experience  that  age  brings,  will  determine  larj 
tlir  clinical  difference  in  the  Bymptoms.  Ajb  the  spas- 
i  c  movements  oi  the  choreic  child  are  simpler  than 
those  ni  the  choreic  adult,  bo,  too,  are  tin-  mental  manifes 
tations  of  incoordination  much  less  complex  in  the  for- 
mei  than  in  the  latter.  The  relations  ol  choreic  to  rheu 
matic  insanity  will  be  mentioned  under  the  latter  form. 

Class  IV.  embraces  the  orders  of  insanity  in  connection 
w  ith  the  phj  siological  crises.  All  individuals  thai  attain 
in  clil  age  pass  through  mosl  of  the  evolutional  and  invo- 
lutional stages  of  which  the  human  organism  is  capable, 
bul  only  a  small  percentage  of  them  become  insane  from 
the  exciting  cause  of  the  organic  changes  implied  in  the 
physiological  crises,  and  in  these  it  is  necessary  to  pre- 
suppose some  inherenl  defeel  of  the  nervous  bj  stem. 

The  physiological  crises  here  enumerated*-  puberty, 
maternity,  menopause,  and  senility — are  those  that  besl 
serve  a  nosological  purpose,  bul  there  are  two  others  that 
have  an  etiological  significance,  and  these  are  birth  and 
dentition.  Ii  is  nut  the  duration  hut  the  depth  and  ex- 
tent of  the  systemic  changes  effected  that  determine  the 
relative  importance  of  a  physiological  crisis,  and  birth, 
therefore,  may  in  this  respect  he  ranked  in  much  the 
same  category  as  the  others.  It  is  nol  alone  that  it  sud- 
denly alters  the  Surrounding  medium  of  existence,  and 
ai\es  rise  to  radical  respiratory,  circulatory,  and  nutri- 
tive changes,  hut  that  it  is  fraught  with  imminent  dangers 
to  the  organ  of  mind  itself,  winch,  in  its  forced  pass 
through  the  bony  pelvic  canal,  may  sustain  the  most  se- 
vere structural  lesions,  eventuating  in  every  grade  of 
mental  deficiency. 

The  average  diameters  of  the  foetal  head  are  greater  in 
males  than  in  females,  and  more  of  the  former  than  of 
the  lattsi  sex  suffer  cranial  injuries  during  delivtn  It 
i-  possible,  therefore,  that  the  generally  admitted  excess  of 
males  over  females  attacked  by  insanity  may  he  due  in 
pari  to  this  earliest  crisis  of  life.  The  student  of  mental 
pathology  is  impressed  with  the  fact  that  thorough  re- 
search is  constantly  increasing  the  proportion  of  cases  in 

which  the  seeds  of  insanity  are  found  to  lie  sown  very 
early  in  life.  It  may  he,  then.  1hat  the  buccal,  CUtane 
oils,  and  trastro  intestinal  effects  occasioned  by  dentition, 
the  second  physiological  crisis,  have  been  overestimated  ; 
but    the    pathological    cerebral    results  that   may   proceed 

therefrom  have  hardly  received  sufficient  consideration. 
The  turgescence  in  dentition  is  by  no  means  confined  to 
the  gums,  but  there  is  a  general  afflux  of  blood  to  the 

head,  and  the  eclampsia'  that  are  coincidences  in  some 
Cases   arc   in   others  immediate  results,  and  t  hey  are  ol  ten 

repeated  with  increasing  severity,  and  they  may  end  in 

death.      In  rare   instances  they   have   caused  cerebral  ha'- 

morrhage,  and  it  may  well  be  surmised  that  they  may  de- 
termine lesions  of  a  less  palpable  nature,  not  to  mention 

the  further  fact  that  they  may  prepare  the  way  for  epi- 
lepsy, with  all  its  unfavorable  prognostic  relations  to  in- 
sanity.     That  insanity   does  not    often    follow  these  early 

crises  js  due,  not  so  much  to  their  inadequacy  as  exciting 
causes,  as  to  the  general  physiological  fact  that  motor  de- 
rangemenl  in  infancy  is  the  correlative  of  intellectual  dis- 
turbance in  the  adult.  It  is  true  that  at  this  period  there 
has  been  no  actual  development  of  mental  powers,  but 
the  potentialities  of  mind  are  all  there,  contained  in  that 
delicate  eerebr.il    mechanism,  and   any    damage  sustained 

by  it  will  result  in  future  functional  disorder. 

When  the  critical  periods  of  embryonic  life,  of  birth, 

and  of  the  first  and  second  dentition  are  passed,  there 
comes  the  physiological  crisis  of  puberty,  in  connection 
with  which  arises  pubescent  insanity.  The  era  of  pu- 
berty, like  the  others  to  be  mentioned,  is  not  to  be  taken 
within  too  narrow  limits,  and  it  is  bv  no  means  to  be 
Closely  Confined  to  the  flrsl  appearance  of  the  reproduc- 
tive function,  nor  Btricth  even  within  the  usually  as- 
signed range  of  from  twi  he  to  seventeen  years. 

Nature  makes  nothing  in  haste,  and  news  with  ma- 
jestic slowness  in  keeping  with  the  wonder  to  be 
performed,  and  she  always  takes  man]  years  to  make  a 

full  roi ini led  man  or  woman  out  ol  a  boj   Or  a  girl.    It  is  to 

be  borne  in  mind  thai  the  psychical  evolution  does  not 


proceed  pari  passu  with  the  physical  changes.     The  first 

sexual   molimen  arrives  while   the   mental   sphere   is  still 

pervaded  with  childish  notions  and  feelings  that  are  only 
replaced  in  subsequent  years  by  those  mature  altruistic 

ideas  and    sentiments    that    are  gradually    evolved    under 

the  organic  influences  of 
It  is  the  failure  or  the  spasmodic  course  of  this  mental 

and  moral  evolution  that  forms  one  of  the  most  essential 
conditions  of  pubescent  insanity,  which,  like  most  forms 
of  derangement  from  the  perturbing  influence  of  the  re- 
productive organs,  ha-  usually  a  predominant  tone  of  de- 
pression. The  general  relations  between  sexual  and 
mental    evolution    are   illustrated    by    the    position  of  the 

foregoing  classes  on  the  general  scale  of  human  degener- 
acy. Thus  it  has  been  Been  that  there  are  degenerate 
human  creatures  with  no  higher  functions  than  those  of 
vegetative  life,  and  in  these  there  is  seldom  any  Bign  of 
sexual  excitation  ;  that  there  are  others,  a  degree  more 
highly  Organized,  having  sexual  feeling  but  no  reproduc- 
tive power,  and  others  with  Blight  intelligence  and  feeble 
procreative  ability,  and  still  others  with  sufficient  inher- 
ent formative  force  for  the  development  of  the  sexual  but 
nut  of  the  mental  functions,  and  finally  the  pubescent  in- 
sanity order  of  beiiiLis.  in  whom  the  sexual  and  psychical 
evolution  is  accomplished,  but  with  difficulty,  and  with 
irregularities  in  both  orders  of  functions. 

Maternity  furnishes  another  physiological  crisis  in  con- 
nection with  the  propagation  oi  the  race.  There  are 
women  that  perform  the  lesser  function  of  ovulation  and 
menstruation  with  but  little  more  than  ordinary  signs  of 
general  irritability,  who  break  down  with  complete  mental 
derangement  during  the  greater  task  of  pregnancy  and 
parturition. 

In  accordance  with  the  general  principle  already  men- 
tioned   that    inherited   predisposition   reveals  itself  the 

earlier  the  Stronger  it  is,  the  heredity  is  presumably  less 
in  degree  in  this  than  in  the  previous  order,  though  it 
would  hardly  seem  to  be  less  direct  in  some  eases  of 
mothers,  daughters,  and  granddaughters,  in  direct  line. 
who  have  suffered  from  puerperal  insanity  under  pre- 
cisely similar  circumstances.  The  most  practical  sub- 
division of  puerperal  insanity  is  threefold  —  into  that  of 
pregnancy,  of  parturition,  and  of  lactation  The  insan- 
ity of  pregnancy  may  occur  at  any  time  before  delivery, 
but  it  is  most  frequent  during  the  four  months  preceding 
confinement.  It  usually  consists  in  exaggerations  of  the 
strange  longings  and  appetites,  of  the  morbid  fears, 
capricious  likes  and  dislikes,  and  affective  perversions  of 
this    period,    with    a   decided    melancholic    ground   tone. 

Stupor  is  not  frequent,  but  strong  suicidal  propensities 

are  common.  It  may  terminate  with  delivery  or  pass 
into  the  form  next  to  be  noticed. 

The  insanity  of  parturition  appears  within  four  weeks 
of  confinement,  and  in  a  large  percentage  of  cases  within 
ten  days  of  the  parturient  act.  In  most  cases  there  is  a 
sudden  access  of  acute  mania,  which  has  something 
characteristic,  not  alone  in  the  general  physical  appear- 
ance, but  also  in  the  restless  incoherence — in  the  halluci- 
nations of  sight  and  hearing  as  well  as  of  taste  and  smell 
—  in  mistakes  in  identity,  and  often  in  persistent  obscenity 
of  words  and  acts  that  point  to  the  sexual  origin  of  the 
trouble.  It  sometimes  takes  the  form  of  melancholia, 
and  still  more  rarely  that  of  mania  transitoria.  It  is  to 
be  distinguished  from  the  delirious  condition  which,  like 
any  other  traumatic  delirium,  may  be  developed  by  the 
mechanical  violence  and  pain  of  labor,  and  from  the  de- 
lirium of  puerperal  fever.  It  is  more  frequent  in  primi- 
par.e  than  in  multipara,  and  it  presents  a  different  gen- 
eral physiognomy  from  the  next  subdivision  of  this  order. 

The  insanity  of  lactation  seldom  appears  before  the 
second  or  third  month  after  confinement,  and  it  almost 
invariably  proceeds  from  an  ill-nourished,  amende  con- 
dition, w  iii<h.  in  the  lirst  place,  may  have  been  caused  or 
aval,  d  simply  by  tin1  constant  drain  of  lactation.  It 
commonly  assumes  the  shape  of  melancholia  at  lirst, 
though  maniacal,  and  occasionally  stuporous,  symptoms 

later. 

In  addition  to  the  phase  of  development  and  of  full 
functional  activity  of  sexual  life  already  mentioned,  there 
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is  an  involutional  epoch,  the  menopause,  that  has  its  rela- 
tions to  mental  disease,  classed  here  as  Order  3,  under 
the  term  climacteric  insanity.  This  epoch  is  not  con- 
fined to  the  time  of  the  cessation  of  menstruation,  but  to 
the  years  of  most  active  involutional  changes  of  the 
whole  organism,  which  are  ushered  in  usually  by  signs 
of  decline  in  the  reproductive  organs  during  the  fifth  de- 
cade of  life  in  women,  and  considerably  later  in  men. 

There  are  often  pathological  as  well  as  physiological  ac- 
companiments at  this  period,  such  as  profuse  leucorrhceal 
discharges,  menorrhagia,  uterine  displacements,  local  ir- 
ritations, and  reflex  disturbances,  which  complicate  the 
influence  which  the  general  trophic  and  retrograde 
changes  exert  as  exciting  causes  of  mental  derangement. 
In  those  having  hereditary  predisposition  to  mental  dis- 
turbance, the  customary  climacteric  alterations  in  social 
feelings  and  in  the  whole  affective  nature  are  apt  to  pass 
beyond  physiological  limits,  and  the  usual  type  of  the  in- 
sanity is  some  one  of  the  states  of  mental  depression. 
In  some  cases  melancholia  simplex  passes  into  melancho- 
lia agitata,  with  frequent  attempts  at  violence  to  self  or 
others,  made,  however,  without  determination,  in  an 
automatic  manner.  In  other  cases  the  insanity  may  as- 
sume a  reasoning  character,  and,  though  differing  in  real 
nature,  it  may  have  many  features  in  common  with  pri- 
mary monomania,  with  ideas  of  persecution  and  pre- 
dominant sexual  hallucinations  that  spring  from  the 
local  organic  changes  in  progress. 

The  question  as  to  whether  there  is  a  climacteric  in 
men  is  to  be  answered  in  the  affirmative.  The  organic 
and  psychical  involution,  however,  is  more  gradual,  and 
the  types  of  mental  alienation  are  not  so  well  marked  as 
in  women,  and  they  are  in  many  cases  difficult  to  distin- 
guish from  those  of  premature  old  age. 

Senile  insanity  occurs  with  the  final  physiological  era 
of  life.  Senility  has  the  most  widely  varying  temporal 
limits,  and  it  may  arrive  as  early  as  the  fourth,  or  as  late 
as  the  seventh,  decennial  period,  and  its  real  presence  is 
determined  only  by  the  actual  occurrence  of  involutional 
changes  in  the  tissues  of  the  various  organs.  This  final 
era  brings,  both  in  vigor  of  mind  as  wellas  in  strength  of 
body,  a  natural  decline  that  passes  by  easy  gradations  into 
second  childhood.  Garrulity,  penuriousness,  conserva- 
tism, and  egotism,  as  the  outgrowth  of  advancing  years, 
are  not  abnormal ;  but  if  they  are  developed  in  old  per- 
sons within  a  few  months,  along  with  irascibility,  loss  of 
natural  affection,  and  immorality  of  conduct,  they  are 
symptoms  of  a  pathological  mental  state,  and  they  are 
due  probably  to  vaso-motor  disturbances,  to  inequalities 
■of  cerebral  blood-supply  from  atheromatous  arteries,  to 
necrotic  softenings,  or  to  general  convolutional  atrophy. 

Senile  insanity  may  have  the  general  form  of  melan- 
cholia, mania,  or  dementia,  Typical  senile  dementia 
does  not  constitute  probably  more  than  twenty-five  per 
cent,  of  the  cases  that  occur  during  this  period  of  bodily 
decline.  There  are  even  individuals,  with  inherited  ten- 
dency to  mental  disease,  in  whom  the  insanity  has  many 
of  the  features  of  "folie  raisonnante,"  and  still  others  that 
have  a  general  resemblance  to  paretic  dementia.  Some  of 
the  cases  of  mania  and  melancholia  recover,  iu  the  sense 
that  they  regain  the  status  of  a  person  suffering  a  natural 
failure  of  mental  powers. 

The  nosological  basis  of  senile  insanity  is  first  clinical, 
in  that  persons  with  the  bodily  and  mental  traits  of  old 
age  must  necessarily  furnish  a  different  type  of  mental 
disorder  from  that  of  early  life  ;  and  secondly,  pathologi- 
cal, in  that  the  tissue  changes  of  this  period,  as  exciting 
or  predisposing  causes,  determine  a  certain  order  of  ab- 
normal psychical  results.  Heredity,  according  to  a  gen- 
eral law  already  indicated,  is  less  in  this  than  in  any  of 
the  previous  orders,  and  still  there  are  those  that  bear 
within  them  a  latent  inherited  weakness  that  only  be- 
comes evident  at  the  close  of  life.  It  manifests  itself  in 
some  families  as  premature  old  age  and  mental  decay, 
and  in  others  it  assumes  the  type  of  some  one  of  the 
kinds  of  mental  derangement  just  mentioned. 

Class  V.  includes  varieties  of  insanity  in  connection 
with  general  systemic  morbid  states  that 'may  be  the  pre- 
disposing or  exciting  causes  of  the  mental  aberration. 


Order  1  is  intended  to  embrace  all  toxic  insanities,  though 
only  four  of  the  most  common  genera  are  enumerated. 
The  first  of  them — alcoholism — might  have  been  classed 
under  the  neuroses,  but  it  does  not  form  one  of  them, 
except  in  certain  degrees  of  development  of  the  general 
systemic  morbid  state  to  which  it  gives  rise,  while,  on  the 
other  hand,  it  is  capable,  in  all  of  its  stages,  of  becoming 
an  exciting  cause  of  insanity  ;  and  as  it  is  strictly  a  toxic 
agent  in  all  of  its  effects,  direct  or  indirect,  it  is  by  pref- 
erence retained  in  the  present  class.  The  important  va- 
rieties of  mental  derangement  in  acute  and  chronic  alco- 
holism will  be  made  the  subject  of  a  special  article,  and 
therefore  receive  no  notice  here. 

Morphinism,  with  its  accompanying  mental  disturb- 
ances, is  unfortunately  becoming  more  common  in  this 
country,  and  opium  may  lie  called  the  alcohol  of  Eastern 
lands,  in  which  certain  kinds  of  insanity  arising  from  its 
abuse  have  long  been  known.  These  pathological  states 
may  have  the  general  type  of  mental  depression  or  of 
mental  exaltation,  and  they  may  be  acute  or  chronic  in 
their  course.  The  special  turn  that  the  symptoms  take 
is  dependent  largely  on  individual  temperament,  and  on 
the  presence  or  absence  of  hereditary  tendency.  One  of 
the  most  remarkable  acute  forms  may  be  termed  phan- 
tasmagorial  delirium,  in  which,  through  the  extraordi- 
nary exaltation  of  the  phantasy,  the  ideas  in  their  rapid 
flight  are  projected  as  vivid  sensorial  realities.  The  con- 
dition at  first  may  resemble  simple  opium  intoxication, 
but  the  hallucinations  persist,  and  finally  overwhelm  the 
reason. 

Plumbism  may  be  attended  by  a  psychosis  together 
with,  or  independently  of,  the  motor  and  the  sensory 
symptoms  of  this  kind  of  poisoning.  The  psychical  dis- 
turbances are  acute  or  chronic  in  course,  and  of  variable 
types.  Acute  states  of  stupor  and  hallucinatory7  delirium 
are  common,  and  there  isa  pseudo-paralytic  variety  which, 
like  the  pseudo-paralysis  of  alcoholism,  may  be  mistaken 
for  general  paresis.  This  pseudo-paralytic  form  is  like- 
wise to  lie  distinguished  from  the  hemiplegic  dementia 
that  occurs  as  the  result  of  the  arterial  degeneration  and 
cerebral  haemorrhages  of  chronic  lead-poisoning. 

In  chronic  mercurial  toxic  states,  apart  from  the  anae- 
mia, arthralgia,  tremor,  and  other  physical  symptoms, 
there  are  insomnia,  hallucinations,  and  a  general  state  of 
mental  depression,  with  delusions  and  maniacal  exacerba- 
tions. In  occasional  cases  states  of  mental  weakness  are 
developed.  In  proportion  as  the  toxic  agent  is  both  the 
remote  and  the  immediate  cause  of  the  insanity,  the  symp- 
toms have  a  degree  of  specific  character.  If  strong  he- 
reditary predisposition  is  the  remote  cause,  the  toxic  in- 
fluence may  simply  excite  an  attack  of  insanity  having 
different  clinical  features  from  those  above  mentioned. 

In  the  diathetic  order  of  insanities  the  general  systemic 
morbid  state  may  be  both  the  remote  and  the  direct 
cause.  The  co-existence  of  phthisis  pulmonalis  and  in- 
sanity is  like  the  common  appearance  of  scrofula  and 
idiocy.  The  diathesis  and  the  mental  disease  may  bear 
to  each  other  the  relation  of  prodrome  or  of  sequel,  or 
they  may  both  be  the  common  effects  of  a  more  general 
cause.  The  hypothesis  that  there  is  some  intiinate  con- 
nection between  phthisis  pulmonalis  and  insanity  would 
seem  to  be  supported  byr  the  following  clinical  observa- 
tions :  1,  That  the  two"  diseases  seem  to  be  transformed 
into  each  other  during  hereditary  transmission,  so  that 
phthisical  parents   beget  children   who  become  insane ; 

2,  that  in  the  same  generation  and  family  there  are 
often  some  members  phthisical  and  others  insane  ;  and, 

3,  that  in'  the  same  individual  the  two  diseases  pre- 
cede and  follow  each  other,  or  co-exist.  The  propor- 
tion of  phthisis  pulmonalis  among  the  insane  is  nearly 
double  that  found  among  a  sane  population  of  a  class 
in  which  the  surrounding  hygienic  influences  are  not 
more  favorable.  There  is  the  further  interesting  clin- 
ical fact  that  the  two  diseases  in  some  cases  progress  as  if 
they  were  in  a  measure  vicarious,  so  that  the  symptoms 
of  one  become  latent  when  the  manifestations  of  the  other 
are  most  active  In  some  typical  cases  of  phthisical  in- 
sanity the  brain  disorder  precedes  the  actual  lung  disease, 
though  the  anaemia,  malnutrition,  and  other  signs  of  the 
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diathesis  are  present.  The  mosl  common  type  is  melan- 
cholia, \%  i 1 1 1  delusions  of  suspicion  and  marked  halluci- 
nations, in  the  lucre  advai  I  the  diathesis 
acute  mania  maj  occur  instead  of  the  ordinary  phthisical 
delirium. 

Podagrous  insanity  is  the  next  diathetic  type.  The 
mental  symptoms  in  gout  are  very  common  and  will 
known,  though  they  do  not  usually  amount  to  insanity'. 
The  psychosis  is  apl  b>  appear  as  acute  mania  on  the  sud- 
den disappearance  of  the  joint-affection.  There  have 
been  authentic  instances  of  the  alternation  of  goul  and 
mental  derangement.     In  sum"  cases,  no  doubt,  the  pi 

is  diathesis  only  favors  the  development  of  :i  latent 
vesania,  but  in  other  instances  ii  would  seem,  by  mi 
tasis  and  meningeal  inflammation,  to  be  the  immediate 
"l"  acute  maniacal  states. 

Rheumatic  insanity  is  another  form,  in  which  ihc  re- 
tention  in  the  hi 1  of  deleterious  products,  or  the  gen- 
eral pathological  state,  may  be  regarded  as  the  common 
cause  of  the  motor,  sensory,  and  psychical  phenomena. 
There  is  usually  maniacal  excitement,  with  hallucinations 
and  incoherence  so  long  as  there  is  any  ai  tive  inflamma- 
tion of  tissues,  and  in  chronic  cases  melancholia  or 
stupor  may  be  observed.  There  may  be  choreic  symp- 
toms, but  there  are  not  apl  to  be  suicidal  impulses  and 
acute  menial  depression  as  in  true  choreic  insanity  in  the 
adult,  and  the  sudden  and  brief  outbreaks  of  choreic 
mania  are  also  absent.  The  mania  of  rheumatic  insanity 
is  not  an  intensification  of  the  delirium  of  feverish  tem- 
perature^ bul  is  due  iii  nmre  ]  in  >l'  nun  1  lira  in  disease,  that 
may  end  suddenly  in  coma  or  death.  There  is  sometimes 
a  retrogression  of  all  the  physical  Bymptoms  during  the 
height  of  the  mental  disturbances. 

Pellagrous  insanity  forms  a  considerable  percentage  of 
cases  admitted  to  Italian  asylums.  The  pellagrous  dia- 
thesis is  developed  under  various  unhygienic  influences,  of 

bad  air  and  water,  insufficient  I' 1.  and  mure  especially 

the  continuous  use  of  diseased  maize  that  has  a  parasitic 
g  rowth.  The  general  symptoms  are  cutaneous  eruptions, 
emaciation,  chronic  diarrhoea,  and  anaemia,  and  the  men- 
tal disorder  pursues  a  eh  runic  course  with  hallucinations, 
depressing  delusions,  and  suicidal  tendencies,  and  often 
ends  in  complete  dementia. 

Limopsoitosic  states  may  arise  not  only  from  forced  or 
voluntary  abstention  from  food,  but  also  from  loss  of 
functional  ability  to  assimilate  nourishment  that  has  been 
taken,  so  that  starvation  may  incur  in  the  midst  of  plenty 
as  well  as  in  mid-ocean  shipwrecks  or  other  like  occa- 
sions.     The  essential  cause  is  (he  absence  fl'iilll  the  liloud 

of  such  nutrient  materials  as  are  requisite  to  sustain  the 
normal  functional  activity  of  the  brain- tissues,     in  former 

days,  when  severe  religious  lasts  were  mure  strictly  kept. 
the  mental  disorders  oi  extreme  inanition  were  often  to 

he  observed  On  a  w  ide  scale.  At  the  present  day  they  are 
su  rare  that  they  arc  not  always  recognized  when  present, 
though  they  have  a  characteristic  form.  This  insanity 
at  tirsl  appeals  as  a   dreamlike  state,  with  liallueinal  inns 

of  the  special  senses  and  of  tactile  sensation,  with  illusive 
feelings  of  disturbed  equilibrium,  of  wafting  in  the  air, 
or  of  precipitation.     The  visions  may  be  pleasing  or 

frightful,  and  they  are  rapid  and  changeful.      ConSClOUS- 

ncss  js  always  disturbed,  and  there  is  always  loss  of  vol- 
untary memory  and  of  power  of  attention,  and  it' there 
be  active  response  to  nut  ward  impressions  it  is  automatic. 
The  further  course  of  the  mental  disorder  is  determined 
by  the  state  of  the  vital  powers  of  the  patient.  If  the  ex- 
haustion is  extreme,  the  hallucinatory  delirium  will  be 
replaced  by  a  stuporous  condition,  but   with  remaining 

ph\  sical  Strength  it   w  ill  pass  into  a  maniacal  state. 

The  most  practical  interest  attaching  to  limopsoitosis 
is  the  modifying  influence  which  it  exerts  on  the  general 
Bymptoms  ot  mental  disorder  when  it  becomes  an  inter- 
current phenomenon  in  other  psychoses. 

The    malarial    diathesis    has   a  causative   relation  to    in 

san it \ .  Tie  mental  disorder  may  have  a  chronic  course, 
Interrupted  or  not  bj  returns  ol  intermittent  fever,  dur- 
ing which  the  psychical  disturbances  may  disappear  only 
to  recur  on  the  iplete  subsidence  ofthe  malarial  at- 
tacks,    it  is  but  natural  lo  .suppose  that  a  paludal  poison 


powerful  enough  to  occasion  Buch  Bymptoms  as  coma 
and  apoplectiform  seizures  might  give  rise  to  functional 
derangements  of  the  mental  facultii  s. 

Acute  forms  oi  insanity,  such  as  mania,  occur  in  lar- 
val intermittent  fever  and  lave  a  distinct  quotidian,  ter- 
tian, or  quartan  type.     The  cerebral  disorder  takes  the 

place  of  the  Usual  symptoms  of  the  fever,  JIM  as  sume  of 

the  lesser  neuroses,  such  as  trigeminal  and  sciatic  neu- 
ralgias sometimes  do.     In  still  a  nut  her  rarer  claasol  I 
the  insanity  is  nut  completely  vicarious  oi  the  lexer,  but 
there  is  a  regular  alternation  of  the  two  affections. 

The  anaemic  diathesis  is  the  pathological  basis  of  cer- 
tain casi  -  of  insanity.  The  anaemia  here  indii  ated  is  not 
that  which  is  symptomatic  of  tubercle,  cancer,  or  other 
diseases.  It  may  be  calk  d  simple,  to  distinguish  it  from 
that  known  as  pernicious,  but  it  is  simple  anaemia  of  a 
chronic  constitutional  type,  and  often  associated  with  in- 
herited dl  be  Is  of  trophic  function-.  It  constitutes  B  di- 
athesis with  vaso-motor  and  sensory,  as  well  as  nutritive 
disturbances.  There  are  cold  extremities,  rapid  pulse, 
and  palpitation- of  heart  on  Blight  exertion;  cephalalgia, 
tinnitus  aurium,  muscae  volitantes,  and  great  emotional 
excitability  and  a  depressed  frame  of  mind.  The  tran- 
sition from  this  class  of  symptoms  to  positive  insanity  is 
easy.  The  mental  depression  becomes  actual  melan- 
cholia, with  periods  of  great  emotional  excitement.  In 
cases  of  extreme  anaemia  stuporous  states  or  primary  de- 
mentia may  arise. 

The  post-febrile  diathesis,  consisting  in  impoverished 
blood,  general  malnutrition,  and  exhaustion  of  nervous 
centres,  is  sometimes  the  [^disposing  or  immediate  cause 
of  mental  alienation.  The  cerebral  oedema,  haemorrhage, 
meningitis,  and  embolism  of  lexers  also  cause  acute 
menial   derangement.     There  are  two  classes  of  o 

those  of  the  acute  and  those  of  the  ecu valesecnt  Stage  of 
fevers,  and  the  former  are  more  apt  to  he  maniacal  and 
the  latter  stuporous  or  melancholic.  The  various  forma 
of  the  delirium  of  lexers  have  always  been  convention- 
ally distinguished  from  insanity,  but  the  distinction  is 
theoretical  rather  than  practical  in  certain  cases  in  which 
the  delirium  passes  by  natural  gradation  into  mental  de- 
rangement, with  a  continuation  ofthe  same  hallucina- 
tions and  of  the  same  delusive  ideas.  This  is  the  origin 
of  a  minor  part  ofthe  cases,  the  majority  of  which  are 
strictly  postfebrile  and  occur  as  independent  sequels.  A 
clinical  rarity  is  a  coincidence  ofthe  regular  stadia  of 
insanity  and  of  fixer,  melancholia  occurring  with  the 
incubatory,  mania  with  the  acute,  and  sequential  stupor 
or  melancholia  with  the  convalescent  stage  of  lexer. 

The  chronic  diathetic  condition  known  as  myxedema 
is  associated  with  psychical  disturbances  that  amount  in 
some  cases  to  decided  mental  derangement.  The  forma- 
tion of  mucin  by  retrograde  changes  and  the  solid  (edema 
from  its  transudation  in  connective  tissues,  the  atrophy 
ofthe  thyroid  gland,  and  other  pathological  accompani- 
ments of  myxoedema  do  nut,  it  is  true,  render  evident  the 
origin  of  the  insanity.  It  may  be  that  there  is  a  cerebral 
transudation  also  that  interferes  with  the  blood-supply  to 
cortical  centres,  and  that  the  direct  cause  is  circulatory  or 
vaso-motor.  .Melancholia  or  mania  may  be  1  he  result,  and 
in  all  cases  there  is  an  clement  of  mental  weakness  and  a 
Btrong  tendency  to  dementia,  which  forms  the  termination 
of  must  cases  of  myxedematous  insanity. 

The  final  di\  ision  in  this  first  main  group  of  insanities 
is  class  VI.,  having  definite  pathological  conditions  of 
the  encephalo-spinal,  vaso-motor,  or  peripheral  nervous 
systems.  The  first  variety  is  general  paresis,  paralytic 
dementia,  or  general  paralysis  oi  the  insane,  as  it  is  some- 
times called,  ll  has  a  more  extensive  modern  literature 
and  a  mure  definite  morbid  anatomy  than  any  other  form 
of  menial  derangement  It  has  (cased  tube  a  generic 
term  for  various  kinds  of  dementia  with  loss  of  motor 
power  from  embolic  hemorrhagic  or  luetic  processes.  It 
is  a  single  disease  that,  progressively  involves  in  perma- 
nent disintegration  the  nervous  structures  of  the  brain. 

The  correlative  functional  derangement  of  motion,  sen- 
sation, nutrition,  and  intellection  follow  in  the  order  of 
the  structural  lesions.  This  order  is  usually  that  of  rela- 
tive functional  importance  from  the  cerebral  to  the  spinal 
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centres,  and  it  illustrates  in  its  corresponding  mental  and 
motor  symptoms  the  general  law  of  dissolution  of  the 
nervous  system,  in  accordance  with  which  the  higher  ac- 
cessory portions  and  the  more  complex  functions  suffer 
first. 

General  paresis  presents  mental  phenomena  of  protean 
variety,  but  its  general  course  is  always  the  same,  from 
states  of  exaltation  or  depression  to  states  of  mental 
weakness,  and  it  uniformly  ends  in  complete  extinction 
of  mind,  if  life  is  sufficiently  prolonged. 

Syphilitic  insanity  is  a  term  which  in  itself  at  once  ex- 
presses the  etiology,  pathology,  and  indications  for  treat- 
ment of  certain  cases  that  may  thus,  with  some  clinical 
reason,  be  separately  classified.  The  luetic  virus,  through 
its  effect  on  blood-making  organs,  develops  a  cachexia 
that  strongly  predisposes  to  insanity,  and  in  the  presence 
of  excesses  and  strong  emotions  and  other  exciting  causes 
hypochondriacal  melancholia  or  mania  may  arise  with- 
out cortical  lesions  that  can  be  demonstrated.  The  typi- 
cal cases  of  syphilitic  insanity,  however,  do  have  gross 
organic  lesions  of  nervous  structures,  and  they  may  have 
the  psychical  features  of  severe  melancholia  or  of  ex- 
plosive maniacal  attacks,  though,  if  prolonged,  they  all 
tend  to  pass  into  dementia,  which  is  commonly  associated 
with  characteristic  loss  of  motor  and  sensory  functions. 
Syphilitic  dementia  also  appears  in  a  gradually  progres- 
sive manner,  without  acute  prodromal  stages  of  exaltation 
or  depression,  and  may  have  aphasic,  ataxic,  and  paretic 
symptoms.  It  is  not,  however,  to  be  confounded  with 
general  paresis,  and  the  differential  diagnosis  will  be 
hereafter  discussed. 

Organic  dementia  may  have  as  its  anatomical  basis 
embolism,  thrombosis,  ramollissemcuts.  tumors,- echino- 
coccus,  and  other  affections  which  produce  mental  dis- 
order by  interference  with  the  circulation  and  nutrition 
of  cortical  centres,  which  usually  undergo  secondary 
atrophy.  There  are  always  motor  and  sensory  symp- 
toms that  vary  with  the  nature  and  seat  of  the  brain  dis- 
ease. The  mental  symptoms  are  progressive  enfeeble- 
ment  of  all  the  faculties,  and  notably  of  the  memory, 
and  occasionally  there  are  mild  forms  of  mental  exalta- 
tion or  depression.  The  final  result  is  incomplete  cure 
or  complete  loss  of  mind.  A  typical  instance  is  apoplexy, 
with  hemiplegia  and  its  train  of  psychical  symptoms,  re- 
sulting in  restoration  to  comparative  physical  health,  but 
with  permanent  loss  of  mental  strength. 

Typhomania  is  the  delirium  acutum  of  some  authors. 
The  pathological  process  in  typhomania  is  most  acute, 
leading  to  rapid  transudation  of  sanguineous  elements 
into  cerebro -spinal  tissues,  and  the  symptoms  are  more 
intense  than  in  any  other  form  of  mental  derangement ; 
and,  as  a  rule,  with  few  exceptions,  they  rapidly  end  in 
general  prostration,  and  it  is  from  this  terminal  typhoid 
state  that  the  affection  has  derived  its  name.  Typho- 
mania has  material  resemblance  to,  but  is  distinct  from, 
the  delirium  of  meningitis  or  of  acute  fevers,  and  it  also 
differs  from  maniacal  furor  and  from  acute  delirious  ex- 
acerbations in  other  forms,  and  it  must  be  classed  as  an 
independent  variety  of  insanity. 

Traumatic  insanity  is  the  more  or  less  direct  result  of 
mechanical  violence  done  to  the  brain  or  its  membranes 
or  osseous  coverings.  The  pathological  processes  that 
follow  trauma  capitis  give  rise  to  motor,  vaso-motor,  and 
trophic  disturbances,  to  profound  changes  in  character, 
and  to  a  decline  of  intellectual  faculties  that  usually  ends 
in  dementia. 

Sympathetic  insanity  has  as  its  anatomical  origin  some 
lesion  of  the  peripheral  nervous  system  that  is  a  reflex 
cause  of  irritation  to  the  higher  cerebral  centres,  which 
are  in  intimate  sympathy,  not  only  with  all  the  bodily 
organs,  but  also  with  the  most  distant  portions  of  the 
peripherj-.  The  same  physiological  law7  and  a  like  patho- 
logical result  may  be  here  witnessed,  in  convulsive  psy- 
chical disorder  from  morbid  peripheral  connections,  as 
ma y  occur  in  nervous  centres,  one  degree  lower  in  com- 
plexity, as  seen  in  spinal  tetanoid  reaction  to  traumatic 
lesions  of  the  extremities.  In  one  instance  there  is  pro- 
voked an  irregular  and  aimless  discharge  of  psychical 
force  from  cortical  cells,  and  in  the  other  of  motor  force 
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from  spinal  cells.  But  whatever  may  be  the  pathogeny 
of  sympathetic  insanity,  its  clinical  existence  must  be  ad- 
mitted ;  for  reliable  authors  have  placed  on  record  cases 
of  mania  and  melancholia  arising  directly  from  periph- 
eral nervous  lesions,  and  recovering  suddenly  after  cessa- 
tion of  the  local  irritation. 

All  the  above  varieties  of  insanity  in  the  first  main 
group  have  now  received  a  brief  descriptive  notice  suffi- 
cient to  define  their  nature  and  relative  position  in  this 
classification. 

The  second  main  group  will  now  be  considered  from  a 
symptomatological  and  psychological  point  of  view,  and 
in  order  to  do  this  systematically  some  formal  division 
of  mind  is  indispensable.  In  the  present  state  of  mental 
science  the  arrangement  of  the  faculties  under  the  titles 
of  feeling,  intellect,  and  will  is,  perhaps,  more  satisfac- 
tory than  any  other,  and  it  is  the  one  that  will  be  here 
adopted.  It  is  to  be  premised,  however,  that  neither  in 
the  physiological  nor  in  the  pathological  action  of  mind  is 
there  any  such  severance  of  mental  faculties  as  is  here 
schematically  represented.  The  mind  is  a  unit  and  acts 
as  a  single  force  in  various  directions,  which  have  been 
conventionally  regarded  as  separate  modes  or  powers  of 
mind.  As  an  ultimate  fact,  emotion,  ideation,  and  volition 
are  indissolubly  connected. 

The  classification  of  certain  varieties  of  insanity  under 
feeling,  intellect,  and  will,  therefore,  simply  means  that 
the  most  evident  pathological  manifestations  in  the  respec- 
tive types  are  such  as  are  described  by  the  conventional 
terms  emotional,  intellectual,  or  volitional,  and  there  is 
no  intention  to  imply  a  completely  independent  existence 
of  these  separate  orders  of  morbid  phenomena.  It  is  even 
aquestion  often,  that  admits  of  only  an  arbitrary  decision, 
as  to  the  category  to  which  a  given  variety  of  insanity  be- 
longs,  and  it  can  only  be  decided  in  a  general  way  for  the 
majority  of  cases.  In  most  cases  of  melancholia  and  of 
mania  the  emotional  disorder  precedes  in  the  incipient  aud 
survives  in  the  convalescent  stages  the  intellectual  dis- 
turbances, and  it  is  regarded  as  of  most  fundamental  impor- 
tance ;  and  these  forms  are  classed  under  feeling,  though 
the  other  menial  powers  are  also  involved.  Likewise,  in 
dementia,  classed  under  intellectual  lesions,  there  are  also 
emotional  weakness  and  volitional  weakness.  Fortunate- 
ly, if  all  the  facts  as  to  the  psychical  manifestations  are 
presented  in  some  consistent  order,  it  is  not  of  great  im- 
port under  what  particular  head  they  are  described.  Most 
insane  acts  are  the  combined  result  of  delusive  ideas,  per- 
verted feeling,  and  impaired  will,  aud  to  know  this  fact  is 
of  more  practical  importance  than  to  attempt  todetermine 
the  precise  degree  in  which  each  of  the  functions  may 
chance  to  be  involved  in  a  special  instance.  Under  Symp- 
tomatology additional  grounds  will  be  furnished  for  the 
nosological  arrangement  of  this  second  group,  of  the 
varieties  of  which  only  a  full  definitional  outline  can  here 
be  given.  Under  Feeling,  Class  I.,  the  primary  divisions 
into  states  of  depression  and  states  of  exaltation  are  of 
more  radical  importance  than  any  others  in  psychiatry. 
They  correspond  psychically  to  such  broad  facts  as  pain 
and  pleasure,  to  a  sense  of  ill-being  and  of  well-being,  and 
they  are  based  physically  on  distinctly  different  states  of 
the  functions  of  organic  life.  The  brain,  as  the  highest 
organ,  has  intimate  relations  of  sympathy  with  every 
other  organ  and  tissue  of  the  body.  The  prevailing  and 
fundamental  moods  of  feeling  spring  from  this  deep 
source  of  the  organic  sympathies.  From  the  combined 
visceral,  circulatory,  respiratory,  and  muscular  organic 
sensations  results  the  general  sense  of  well-being  and  ill 
being,  and  the  general  state  of  exaltation  or  of  depression 
of  feeling. 

This  fact  is  made  the  physiological  basis  of  coenaesthetic 
depression  as  the  first  variety  of  insanity  among  states  of 
mental  depression. 

Coensesthesis  is  derived  from  two  Greek  words,  and 
means,  literally,  common  feeling,  and  it  has  been  used  by 
writers  to  denote  a  sense  of  existence,  either  painful  or 
pleasurable.  It  is  employed  here  to  signify  the  prevail- 
ing conscious  state  of  feeling,  either  of  depression  or  of 
exaltation,  which  is  the  resultant  of  the  subconscious  or- 
ganic sympathies  of  the  whole  organism.     This  general 
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-.  li.it  in  different  indh  iduals 
and  in  the  same  person  at  differenl  times,  l>ut  it 
exceed  phj  siologii  al  limits  bo  long  as  it  does  nol  exclude 
the  normal  i  s<  n  ise  of  mental  function!      \\  Inn  a  patient 
has  a  permanent  Bense  o1   physical  discomfort  and  [ 

ontinuous  feeling  of  gloom  that 
changes  the  normal  course  of  his  thoughts  and  actions, 
and  checks  the  free  plaj  m  ntal  powers,  he  is  Buf- 

fering  fro  thetic  depression.     There  may  be  fi 

bodings  of  evil,  bul  there  is  do  actual  delusion,  and  there 
may  be  indiffi  rids,  but  no  a<  live 

affective  perversion.  The  patient  is,  however,  disquali- 
fied for  his  usual  avocations,  and  he  is  affected  with  the 
most  iiii  1  <  1  and  most  curable  form  of  insanity.  It  might  be 
:  red  as  the  prodromic  stage,  or  as  an  abortive  form 
■  ■I  melancholia  simplex.     In  most  i .  i;  does 

not  pass  into  melancholia  or  any  other  form  of  insanity. 
It  isa  pathological  mental  state  that  springs  directly  from 
■  hire  -  as  mentioned,  and  as  it  is  desirable  that  a 
cial  designation  should  be  supplied  for  it  the  term 
coensesthetic depression  would  seem  most  appropriate.    It 
often  occurs  during  the  incubation  of  acute  diseases,  and 
whenever  there  isany  deep  disturbance  of  vital  functions. 
It  forms  a  natural  transition  between   painful   morbid 
mind,  nol  usually  deemed  insanity,  and  fully  de- 
\  i  lopi  d  cases  of  melancholia. 

Melancholia  simplex  is  a  primary  affection  and  it  lias 
vi  rj  distinct  mental  and  physical  traits. 

The  psychical  symptoms,  considered  not  individually, 
as  in-a  single  case,  but  collectively,  as  occurring  in  a 
succession  of  cases,  are:  Deep  changes  in  self-feeling, 
concentration  and  limited  range  oi  thought,  difficult 
association  of  ideas  and  diminished  thought  rate,  im- 
paired memory  for  recent  events  from  lack  of  attention, 
persistent  despondency  of  purely  subjective  and  organic 
origin,  a  gloom  thai  tinges  all  the  ideas  and  leads  to  false 
interpretations  of  external  impressions,  social  apathy  or 
active  anti  social  feelings,  loss  of  spontaneity  and  of  will- 
power, suicidal  impulses,  precordial  panic,  morbid  fears, 
hallucinations  and  illusions  of  the  special  senses,  and  de 
lusions  in  keeping  w  ith  the  depressed  frame  of  mind,  and 
originating  often  in  illogical  efforts  to  explain  strange 
ic  sensations  or  novel  feelings  of  mental  distress. 

The  physical  symptoms,  viewed  collectively,  also,  are  : 
Malnutrition  and  general  loss  of  weight,  incomplete  res- 
piration, defective  circulation,  with  local  ischemias  and 
general  vascular  hyperkinesis,  precordial  distress,  muscu- 
lar inertia,  diminished  .secretions  and  excretions,  partial 
or  complete  suppression  of  sexual  appetite  and  of  cata- 
menial  function,  derangement  of  sleep,  cephalalgia,  neu- 
ralgia, and,  in  most  cases,  an  anaemic  condition  of  the' 
d  .system. 

There  is  also  an  active  form  termed  melancholia  agitata, 
in  which  there  is  great  motor  restlessness,  and  very  urgent 
expression  of  suffering  is  given  in  words  and  gestures, 
and  there  may  be  suicidal  attempts.  There  is  often  an 
math-  repetition  of  words  and  acts,  and  other  features 
that  distinguish  it  from  the  true  maniacal  exacerbations 
cur  in  melancholia. 

Mi  lancholia  agitata  is  common  in  climacteric  cases  and 
lather  to  be  regarded  in  all  cases  as  a  modification 
and  not  as  a  distinct  form  of  melancholia,  and  it    has  not 
been  separately  classed  in  this  nosological  scheme. 

A.  type  of  mental  depression  that  deserves  a  separate 
I    |       tion  is  melancholia  attonita,   or  melan- 
i  cum  stupore.      It   is  usually  of  primary  origin, 
though  it  ma\  alternate  with  or  follow  other  forms.     It 
is  most  a  i  .it  of  some  severe  emotional  shock 

during  a  state  of  physical  exhaustion.  In  such  a  case 
there  is  suddenly  developed  a  paralysis  of  will,  loss  of  rec 
ollection,  apparent  insensibility  to  outward  impressions, 
complete  cessation  of  all  psy<  bo  motor  activity,  as  shown 
in  a  speechless  and  motionless  condition,  automatic  mus- 
cular rigidity  from  flexor  contraction,  with  passive  resist 
ow  and  superficial  respiration,  and  subnormal 
I,  mpi  ral  un       Thi  e  of  mind  is  often  intense 

concentration  of  attention  upon  a  few  hallucinations  or 
delii  r  frightful  character.      Melancholia  attonita 

in::  .  ial   ■    '!:'  &1  I    terminate    in  de- 


mentia, or  pass  into  a  fatal  comatose  condition  from 
cerebral  oedema. 

Another  primary  Btate  of  mental  depression  having 
something  Bpecial  in  origin  and  in  symptoms  is  nos- 
talgia. 

Nostalgia  is  most  apt  to  appear  in  young  persons  of 

simple  habits  and  Of  limited  mental  resources  and  nar- 
row experience  in  life,  who  have  a  feebly  organized  in- 
dividuality. The  inner  mental  life  of  Buch  persons  is 
made  up  of  a  few  ideas  and  emotions  that  correspond 
to  the  immediate  objects  of  their  environment,  and  when 
they  ate  nmoxed  to  strange  surroundings  there  is  pro- 
duced a  void  in  their  affective  life  and  a  self  estrangement 
that  may  pass  suddenly  or  gradually  into  actual  Insanity. 

The  nostalgic  patient  is  in  a  confused  and  helpless  state 
of  mind,  is  indifferent  to  outward  impressions,  is  avi 

tny  occupation  and  to  the  society  about  him,  and 
pass,^  from  an  apailii  tic  condition  into  complete  abstrac- 
tion. He  is  absorbed  in  reveries  ol  home,  and  his  dis- 
eased phantasy  pictures  familiar  scenes,  and  hallucinations 
of  home  sounds  and  voices  may  occur.  In  rare  cases 
there  is  an  explosion  of  violence  or  suicidal  attempts 
incendiarism.  The  somatic  symptoms  are  insomnia, 
anorexia,  emaciation,  cerebral  congestion,  feverish  tem- 
perature, and,  in  extreme  cases,  general  physical  exhaus- 
tion and  death  in  a  stale  like  marasmus.  If  the  patient 
be  restored  to  native  surroundings  cure  may  follow 
rapidly.  The  Celtic  is  more  prone  than  the  Anglo  Saxon 
race  to  this  menial  malady.  It  has  been  said,  too,  that 
the  inhabitants  of  mountainous  districts  are  more  ob- 
noxious to  it.  and  the  [Jwiss  and  the  Scotch  peasants  have 
been  cited  as  affording  Instances  of  this  t,-,,  t. 

Ord<  r  -  of  (hiss  I.  contains  genera  of  secondary  origin. 
The  study  of  secondary  insanities  is  a  thankless  task,  for 
the  material  is  nol  attractive,  and  it  has  been  greatly 
lected.  It  has  been  too  long  the  habit  to  include  all 
chronic  cases  under  the  terms  chronic  mania  and  de- 
mentia. These  casi  a  oi  secondary  origin  differ  from  one 
another  almost  as  widely  as  the  primary  types,  and  the 
fact  of  their  incurability  is  not  a  scientific  reason  for 
suspension  of  endeavors  toward  their  systematic  arrange- 
ment. Their  study  is  not  only  of  theoretical  interest,  but 
ii  often  affords  an  insight  into  the  nature  of  earlier  patho- 
logical states,  and  it  is  essential  for  general  purposes  of 
diagnosis,  prognosis,  and  treatment  ;  for  the  primary  and 
Beci  mdary  types  have  superficial  resemblances  that,  in  the 
absence  of  ;1  personal  history,  may  deceive  fora  time  even 
an  expert.  These  reasons  may  serve  in  pari  to  justify 
the  introduction  here  oi  certain  varieties  of  secondary 
insanities.  The  distinctions  are  made  as  the  result  of 
many  years'  study  of  the  chronic  insane  population  of 
asylums  for  the  insane,  and  it  is  believed  thai  they  can  be 
readily  verified  by  those  ha\  ing  similar  opportunities  tor 
clinical  observation.  Confusion  in  psychiatry  arises  not 
from  an  increase  of  exact  nosological  terms  and  of  forms 
of  derangement,  but  from  lack  id'  clear  distinctions  in  ter- 
minology. It  is  best  to  avoid  new  terms,  however,  and 
resort  is  had  to  a  char  limitation  of  those  iii  use,  and  a 
ral  observance  of  this  practice  might  lead  in  time  to 
a  more  uniform  nomenclature. 

The  first  variety  of  secondary  insanity  is  chronic  me- 
lancholia. It  is  consecutive  to  melancholia  simplex,  from 
the  chrome  cases  of  which  it  has  not  been  distinguished 
by  many  authors,  and  by  others  it  has  been  relegated  to 
that  convenient  domain  of  till  unclassified  forms,  demen- 
tia. There  ate  rare  cases  of  melancholia  simplex  that 
continue  without  essential  change  for  some  years,  but 
most  cases  of  this  form  of  insanity,  if  not  cured,  pass 
into  chronic  melancholia,  and  not  into  dementia.  When 
the  active  bodily  and  mental  symptoms  which  are  so 
characteristic  in  melancholia  simplex  have  passed  away, 
it  is  highly  inconsistent,  if  the  insanity  continue,  to  call  it 
melancholia  when  it  is  chronic  melancholia.  The  psychi- 
cal points  of  difference  are,  that  in  chronic  melancholia 
there  is  no  longer  the  inhibition  of  thought  and  of  asso- 
ciation of  ideas,  no  longer  the  same  mental  tension,  .and 
the  thought-rate  may  be  almost  normal:  perception  and 
memory  for  recenl  events  is  improved,  there  is  more 
freedom  of  choi<  e   in  actions,  ami  there  is  less  emotional 
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suffering,  though  the  fundamental  tone  of  depression  re- 
mains. There  has  been  a  kind  of  adjustment  to  the 
pathological  order  of  things  among  the  mental  faculties, 
which,  though  impaired,  have  resumed  in  a  measure  their 
accustomed  activity,  and  the  remissions  are  much  less 
marked  than  in  the  active  form. 

Diagnostic  differences  between  active  and  chronic  mel- 
ancholia exist  in  the  bodily  symptoms.  In  the  latter  form 
active  tropic  disturbances  are  not  common,  nutrition  is 
more  normal,  and  circulation  improved  again.  The 
anaesthesias  and  paresthesias  of  the  acute  form  are  want- 
ing, and  there  is  less  derangement  of  the  general  organic 
sympathies. 

On  the  other  hand,  there  is  often  established  some  gas- 
tric or  pulmonary  complaint.  The  physical  powers  of 
endurance  are  impaired,  as  well  as  the  sexual  appetite, 
and  there  is  an  increased  need  of  food  and  sleep.  Thus 
it  is  seen  that  both  the  physical  and  mental  states  in  the 
two  affections  are  very  different.  It  may  be  claimed  that 
the  chronic  melancholiac  has  lost  the  best  part  of  his 
moral  and  intellectual  nature,  and  that  he  is  in  a  state  of 
mental  weakness.  This  is  true  in  a  certain  sense,  but  he 
still  possesses  a  degree  of  mental  force  and  of  reason  not 
found  in  dementia,  from  which  there  is  also  the  difference 
of  a  prevailing  emotional  mood  in  which  the  patient  may 
remain  for  years,  or  to  the  close  of  a  long  life. 

Thus  chronic  melancholia  is  distinguished  nosologically 
from  the  simple  and  acute  forms  of  melancholia,  from 
dementia,  and  from  the  secondary  form  of  partial  insanity 
with  mental  depression,  next  to  be  mentioned. 

Secondary  monomania  with  depression  is  usually  a 
sequel  of  mania,  or  of  melancholia,  though  it  may  follow 
some  gross  organic  brain  disease,  as  cerebral  hajmorrhage  ; 
or  it  may  be  the  result  of  some  constitutional  affection, 
like  syphilis  or  phthisis  pulmonalis.  In  the  great  ma- 
jority of  cases  it  is  the  outcome  of  an  imperfect  cure  of 
one  of  the  acute  forms  mentioned.  The  patient  reaches 
the  mild  depression  that,  often  precedes  convalescence  in 
mania,  with  a  few  remaining  delusions,  but  does  not  go 
on  to  a  perfect  cure.  The  depressed  frame  of  mind  con- 
tinues, or  becomes  more  marked  ;  the  false  ideas  remain 
fixed,  and  they  are  of  a  disagreeable  or  suspicious  nat- 
ure, and  they  relate  often  to  some  hostile  influence  in  the 
environment,  or  to  some  imaginary  injury  sustained,  or 
they  may  be  connected  with  hallucinations  that  persist. 
If  melancholia  were  the  primary  form,  the  development 
is  still  more  natural.  The  acute  symptoms  of  melan- 
cholia subside  and  leave  the  patient  without  other  signs 
of  insanity  than  a  few  unchangeable  delusions,  a  mild  tone 
of  depression,  and  a  certain  degree  of  mental  impairment. 
The  false  beliefs  may  not  influence  the  conduct  of  the 
patient  so  as  to  interfere  with  routine  occupation,  and, 
under  favorable  circumstances,  life,  or  even  self-support 
outside  of  an  asylum  for  the  insane,  may  be  possible  for 
many  years.  To  the  casual  observer  such  a  patient  may 
not  appear  different  from  others,  for  reticence  as  to  delu- 
sions is  a  lesson  early  learned  in  these  cases  ;  but  to  inti- 
mate friends  there  is  evident  a  loss  of  the  finer  traits  of 
character  and  changes  in  feeling  and  manner.  The  men- 
tal and  moral  damage  sustained  in  secondary  monomania 
is  of  various  degrees  in  different  patients,  but  in  no  case 
is  it  at  first  such  as  is  found  in  chronic  mania,  or  in  de- 
mentia. In  the  course  of  years,  however,  all  cases  tend 
toward  that  "tomb  of  human  reason,"  dementia,  which 
the}'  may  reach  sooner  or  later  as  there  chances  to  be 
present  hereditary  taint,  strength  of  constitution,  and 
other  circumstances  favorable  or  unfavorable.  Secondary 
monomania  with  depression  differs  from  chronic  melan- 
cholia by  the  more  limited  and  unchangeable  nature  of 
the  delusions,  and  by  deeper  changes  in"  self-feeling  and 
in  personality. 

Class  I.  includes,  in  Order  2,  states  of  exaltation,  and 
the  first  among  the  primary  genera  of  this  order  is  ccen- 
sesthetic  exaltation,  which  is  the  counterpart  of  ccenaes- 
thetic  depression  already  mentioned.  There  are  blood- 
poisons,  drugs,  alcohol,  a  sudden  rise  of  temperature, 
extreme  inanition,  and  various  other  things  that  give  rise 
to  morbid  systemic  excitement  and  exaltation  of  feeling 
in  certain  persons.     Ccemcsthetic  exaltation  is  an  analo- 


gous and  prolonged  morbid  expansion  of  feeling  proceed- 
ing from  the  deep  source  of  the  organic  sympathies. 
There  is  a  pleasurable  sense  of  excess  of  vital  and  mus- 
cular force  that  is  expended  in  ceaseless  activity — great 
self  satisfaction  that  overflows  in  unusual  social  demon- 
strations— unbounded  self-confidence  that  leads  to  venture- 
some acts,  ami  an  increased  show  of  fictitious  strength  of 
all  the  mental  and  bodily  powers.  This  departure  from 
the  patient's  normal  state  of  being  does  not  reach  the 
degree  of  maniacal  excitement,  and  there  are  no  halluci- 
nations or  delusions.  The  patient  ordinarily  remains  in 
this  condition  for  weeks  or  months,  and  gradually  re- 
turns to  perfect  sanity.  In  exceptional  cases  some  more 
marked  form  of  mental  derangement  follows.  The 
terms  hypomania,  or  subacute  mania,  besides  being  in- 
applicable in  other  respects,  do  not  describe  the  essence 
of  this  affection,  which  is  the  general  systemic  exaltation 
of  feeling.  Ccenaesthetic  exaltation,  therefore,  is  offered 
as  an  appropriate  term  for  the  mildest  of  pathological 
states  of  mental  exaltation  to  be  ranked  under  insanity. 
It  will  appear,  from  that  which  immediately  follows,  in 
what  way  it  differs  from  ordinary  mania. 

Mania  simplex,  the  next  type  in  this  nosological  arrange- 
ment, is,  with  the  exception  of  melancholia,  the  most 
frequent  and  important  variety  of  insanity.  The  psychi- 
cal phenomena  of  mania  viewed  collectively  are  :  great 
rapidity  of  thought  and  readiness  of  association  of  ideas, 
increased  facility  of  memory,  the  spontaneous  origin  of 
pleasing  emotions,  and  a  permanent  tone  of  exalted  feel- 
ing, hallucinations  and  illusions,  and  corresponding  de- 
lusions ;  incoherence  of  ideas  and  of  speech  at  the  height 
of  the  disorder,  perversions  of  instincts,  with  suicidal  or 
homicidal  tendencies,  and  loss  of  voluntary  control  of 
ideas  and  of  actions. 

The  somatic  phenomena  are  :  insomnia,  great  muscular 
activity  and  promptness  of  muscular  coordination,  with 
absence  of  normal  fatigue,  increase  of  secretions  and  ex- 
cretions, and  of  appetite  for  food,  drink,  and  sexual 
intercourse,  active  respiration  and  circulation,  and  general 
loss  of  weight. 

There  are  remissions  and  exacerbations  of  all  the  symp- 
toms, and  the  excitement  may  reach  the  height  of  a  wild 
delirium,  during  which  the  acts  are  sensori-motor  or 
automatic,  and  consciousness  and  memory  are  impaired. 
The  final  result  in  acute  mania  is  death,  or  a  secondary 
state  of  mental  weakness,  or  recovery  after  various  phases 
of  mental  disorder  hereafter  to  be  mentioned.  Mania  as 
an  independent  disease  is  to  lie  distinguished  from  the 
maniacal  state,  which  may  appear  intercurrent!}'  in  many 
forms  of  insanity. 

Mania  transitoria  is  an  exceedingly  rare  type  of  mental 
disorder  of  primary  origin.  The  mental  condition  is 
normal  before  and  after  the  attack,  which  explodes  with 
sudden  violence,  and  lasts  from  an  hour  to  a  day,  and  is 
followed  by  deep  sleep,  from  which  the  patient  awakes 
oblivious  of  all  that  has  occurred  during  the  attack. 
There  are  hallucinations  and  illusions,  incoherence,  vio- 
lent emotions,  wild  gesticulations  and  vociferations,  altera- 
tions of  consciousness,  automatic  and  aimless  movements, 
muscular  spasms,  signs  of  intense  cerebral  congestion, 
and  withal  a  condition  that  is  more  than  simple.active 
delirium,  and  less  than  maniacal  or  epileptic  furor.  It  is 
theoretically  conceivable  that  this  spasmodic  discharge  of 
incoordinate  motor  and  intellectual  force  inay  be  due  to 
cortical  irritation  from  qualitative  or  quantitative  changes 
in  the  cerebral  blood-supply,  as  in  certain  kinds  of  symp- 
tomatic deliria  ;  and  as  cases  of  this  affection  have  been 
placed  on  record  by  reliable  observers,  it  is  accorded  a 
place  in  this  nosological  table. 

Chronic  mania  is  a  state  of  mental  exaltation  of  second- 
ary origin.  Some  authors  use  this  term  in  a  wide  and 
vague  sense  for  many  chronic  states  of  general  confusion 
and  weakness  of  mind,  while  others  limit  its  meaning  to 
chronic  partial  insanities,  such  as  are  here  classified  as 
secondary  monomanias.  The  vagueness  in  the  use  of 
this  term'  corresponds  to  the  existing  confusion  as  to  sec- 
ondary forms  of  mental  derangement,  and  shows  the 
need  of  their  systematic  study  and  classification  in  ac- 
cordance with  actual  clinical  facts, 
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The  term  chronic  mania  is  here  employed,  in  a  mon 
literal  and  limited  sense,  to  indicate  a  type  of  insanity 
well  known  to  those  at  customed  to  the  <  are  "I  the  insane. 
["In  patienl  passes  from  acute  mania,  or  from  some 
other  acu  '  mental  disorder,  into  a  chronic  state, 

in  which  tme  of  mind,  the  prevailing  emo 

tional  tone,  and  the  whole  conduct   are  maniacal,  al 
lie  more  intena  ;  and  menial  bj  mptoms 

ct  mania  at.     There  arc  Lallucinations  and  de 

lusions,  mistakes  in  time,  place,  and  identity  of  persons, 
motor  activity,  insomnia,  and  general  excitability,  The 
appetite  and  general  health  arc  better  than  in  tne  acute 
form  The  patienl  i-  qoI  infrequently  noisy  and  destruc- 
ii\  e,  and  so  remains  year  in  and  j  i 
shows  no  to  pass  into  dementia ;  and  he  maj  r< 

i  al  an\  time  within  four  or  five  years,  and  even 
after  a  whole  boisterous  decennium.  Other  terminations 
arc  death  from  general  exhaustion  of  vital  powers,  or 
terminal  dementia. 

Secondary  monomania  with  exaltation  is  given  a  place  in 
this  classification,  in  order  to  rescue  one  moreseparati 
rietj  fn  im  thai  promiscuous  gathering  of  ill  defined  forms 
tinned  dementia  bj  some,  and  chronic  mania  by  other 
authors.  Secondary  monomania  with  exaltation  arises 
from  mania,  or  from  other  primary  t\  pes  of  insanity,  or 
from  gross  brain  disease,  trauma  capitis,  insolation,  and 
certain  cachexias,  as  syphilis  or  phthisis  pulmonalis, 
which  are  attended  by  more  general  symptoms  of  mental 
disorder,  which  finally  disappear  and  leave  this  chronic 
partial'  insanity.  The  delusions  are  expansive  and  imply 
an  extension  of  personal  rights  or  powers,  and  they  are 
permanently  limited  to  one  class  or  t<>  a  few  classes  of 

Subjects,  apart  from  which  the  patient  may  appear  coher- 
ent and  not  irrational  in  ( versation.      There  may  be  an 

air  of  hauteur  or  of  exaggerated  suavity  of  manner,  bul 

there  is  often  no  Striking  peculiarity  of  manner  in  the 
patient,    whose    insanity    mighl    escape    detection    among 

casual  acquaintances  ignorant  of  his  history.  The  gen- 
eral affective  tone  is  that  of  mild  exaltation.  Now,  the 
actual  loss  of  mind  is  much  note  real  than  apparent, 
both  in  the  intellectual  and  in  the  moral  powers,  but  the 
psychical  condition  is  widely  different  from  chronic  ma- 
nia or  from  dementia.  It  is  chronic  partial  insanity  with 
limited  and  fixed  false  conceptions,  and  with  persistent 

expansion  of  Self-feeling,  and  there  is  no  term  that  so  well 

describes  it  as  t  he  one  here  adopted. 

The    first   variety    of   insanity  anion-    stales   of    menial 

weakness  is  primary  mental  enfeeblement.  It  is  a  rare 
type  that  arises  independently  of  any  other  form  of  in- 
sanity ami  gradually  progresses  to  complete  dementia. 
The  impairment  of  memory,  attention,  will-power,  and 

the  loss  of  natural  affections  maj  bee e  apparent  in  the 

course  of  a  few  months,  ami  the  Stage  of  dementia  may  he 
reached  w  ilhin  a  year.      Its  pathogeny  IS  obscure,  as  ii  is 

not  associated  with  organic  lesions  of  the  brain.  It  is  to 
be  distinguished  from  acute  primary  dementia  and  from 
the  progressive  mental  decay  of  certain  cases  of  general 

paresis  with  slightly  pronounced  motor  symptoms.  Ter- 
minal deini  nl  t  i  |.  i.econdiis  form  ol  i.cinit\  which  of 
all  others  is  the  most  typical  state  of  mental  weakness. 
It  i-  the  termination  of  all  uncured  simple  forms  of  in- 
sanity, and  ii  consists  in  more  or  less  complete  obliterar 
atioii  of  all  the  powers  of  mind.  It  may  reach  the  ex 
treme  degree  of  mental  voidness,  and  in  the  absence  of 
all  psychical  manifestations  t  he  only  signs  of  life  arc  au- 
tomatic and  vegetative  functions,     it  is  absolutely  hope 

lesv    in    prognosis,   and    ends    only    in    death.      Terminal 

dementia  includes  every  form  of  secondary  dementia  not 
otherwise  designated  in  this  classification. 

States  of  stupor  are  verj  different  from  states  of  mental 
weakness,  and  thej  form  Order  2  of  Class  11.     The  first 
is  acute  primary  dementia.     It  is  of  primary  ori- 
gin and  is  often  developed  in  states  ol  physical  exhaustion 
some  sudden  powerful  emotion.     The  abolition  of 
ntal  functions  is  apparently  complete.     The  patient  is 
■  lil<  -.  motionless,  and  helpless,  and  seems  plunged  in 
sudden  stupor.     There  is  no  ideation,  no  volition,  and  but 
in  reflex  movements.     Sensation  isgreatlj  impaired, 
and  onlj  occasional!]  are  f<  i  teption  pres- 


ent.     Respiration,  circulation,  and  metabolic  proci 

eeble,  and  spinal  reflexes  arc  usually  absent.     The 
end  may  be  recovery,  terminal  dementia,  or  death.    Acute 

,i\    dementia    IS   a   separate   type  of  insanity,  and   it 

differs  essentially  from  the  stuporous  state  that  follows 

other  acute  im  nisoi  mental  derangement,  and  that  is  next 

to    be    noticed 

Sequential  stupor  is  ;i  frequent  and  important  second- 
ary siatc,  that  is  most  often  the  immediate  sequel  of  acute 

mania,  bul  also  follows  oilier  acute  varieties  of  insan- 
ity. The  stupor  ina\  be  a-  great  a-  it  is  in  acute  primary 
dementia,  although  ordinarily  it  is  very  much  less,  ami. 
etiologically  considdred,  it  is  the  expression  of  the  extreme 

exhausti if  cortical  centre-  that  follows  Bevere acute 

attacks  of  insanity,  ft  may  continue  for  weeks  or  months 
and  end  in  terminal  dementia,  or  it  may  form  the  transi- 
tion to  convalescence  after  acute  attacks,  and  in  the  latter 
case  it  is  marked  by  remissions.  The  degree  of  stupor 
corresponds  in  general  to  the  severity  of  the  insanity  of 
which  il  is  a  sequel.  The  somatic  symptoms  are  never 
SO  pronounced  as  in  acute  primary  dementia.      There  are 

some  other  kinds  of  Btupor,  but  they  arc  not  sufficiently 
uniform  or  important  to  be  separately  classified  as  dis- 
tinct states  of  insanity.  Thus,  there  is  epileptic,  alco- 
holic, and  paretic  stupor,  and  various  anemic  temporary 
states  that  ale  intercurrent  symptoms  rather  than  distinct 
forms  of  mental  derangement. 

The  final  division  in  this  nosology  is  made  under  the 
head  ol'  Will,  in  ('las-  III.,  which  contains  forms  of  in- 
sanity in  which  the  chief  manifestations  are  apparently 
due  to  impaired  mental  inhibition,  or  to  complete  mis- 
ion  of  volition,  will  and  moral  feeling  are  the  high- 
est ami  most  complex  functions  of  mind,  and  as  such 
they  are  the  first  to  suffer  in  menial  disease.  In  fact,  it 
is  an  absolute  rule  that  the  inhibitive  functions  of  will 

and  the  moral  sensibilities  are  impaired  in  menial  dis- 
order. 

Certain  authors  have  fallen  into  error  in  describing 
forms  of  insanity  with  heightened  will  power  (hyper- 
bulic).  Morbidly  increased  emotional  and  motor  ac- 
tivity have  been'  mistaken  for  the  very  strength  of  will 
which,  had  it  been  present,  would  have  checked  the  dis- 
play of  morbid  symptoms.  All  mental  disorder,  there- 
fore, is  more  or  less  characterized  by  loss  of  will  (abulic), 
but  the  term  abulic  insanity  is  lure  limited  to  that  variety 
in  which  the  impaired  inhibition  i-  the  most  striking 
symptom,  and  in  which  the  appearance  of  disorder  of  the 
other  faculties  is  bul  slight. 

In  the  abulic  patient  the  appetite  and  propensities  may 
not  be  abnormally  strong,  but  tiny  tend  to  pass  at  once 
into  action  from  lack  of  mental  inhibition,  and  they  are 
not  restrained  like  the  desires  of  tic  normal  mind.  The 
improper  suggestions,  the  absurd  ideas,  and  the  foolish 

impulses  that  are  instantlj  banished  by  the  slightest  ef- 
fort of  normal  will,  find  a   permanent   lodgement    in   the 

mind  of  the  abulic  sufferer,  who  struggles  in  vain  to  dis- 
miss   them,  and    finds   relief  only  w  hen    they  have   been 

expressed  in  action.  Then'  is  apparently  a  pathological 
increase  of  the  cerebral  reflex  activity,  so  that  impres- 
sions that  would  otherwise  have  been  inhibited  become 
embodied  in  action.  The  supreme  nervous  centres  are 
here  in  a  morbid  state,  like  that  of  the  spinal  nervous 
centres,  which,  owing  to  heightened  reflex  excitability, 
respond  immediately,  by  movements  more  or  less  co- 
ordinate, to  every  sensory  stimulus.  There  is  more  dis- 
order of  the  other  mental  faculties  than  is  apparent,  but 
the  seeming   lucidity  of   the   patient,   as   contrasted  with 

the  absurdity  of  id's  acts,  suggests  to  the  observer  the 

idea  of  wilful  wickedness 

The  manifestations  in  abulic  insanity  may  include 
every  form  of  perversity  of  conduct,  and   may  extend   to 

suicide  or  homicide.  They  differ  from  similar  manifes- 
tations in  primary  monomania,  and  other  degenerative 
types,  in    that    in  these   latter  there    is  an  inherited   and 

fundamental  perversion  of  the  instincts  and  of  the  emo- 
tional nature,  while  in  abulic  insanity  the  patient,  pre- 
viously of  normal  mental  constitution,  has  acquired  the 
disease  that  affects  first  tin-  highest  faculty— the  inhibi- 
tive function  of  will.     Abulic  insanity  is  to  be  dillcreu- 
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tiated  from  the  simple  psychoses  with  impulsive  tenden- 
cies and  with  impellent  ideas.  Abulia,  as  an  intercurrent 
symptom  of  various  stages  of  insanity,  will  be  described 
under  Symptomatology. 

In  somnambulism  there  is  partial  or  complete  suspen- 
sion of  will,  and  also  of  normal  consciousness.  The 
somnambulistic  states  differ  widely  among  themselves. 
and  the  claim  here  made  is  that  exceptional  symptoms  in 
certain  of  these  states  cannot  better  be  classed  than  under 
Insanity.  Somnambulism  is  akin  to  catalepsy  and  epi- 
lepsy, and  it  almost  invariably  occurs  in  connection  with 
a  neurotic  temperament.  It  has  important  medico-legal 
bearings,  for  during  "its  continuance  various  breaches  of 
the  law  have  been  committed,  and  more  than  one  instance 
of  somnambulistic  homicide  have  been  placed  on  record. 
When  a  patient  with  somnambulistic  disorder  of  mind. 
and  active  delusions  resulting  therefrom,  seize-,  his  child, 
whom  he  dearly  hives,  by  the  feet  and  dashes  its  head 
against  the  floor  with  fatal  effect,  as  occurred  in  tin'  case 
of  Fraser.  of  Glasgow,  recorded  in  the  Jo>/ri<<i/  of  Mi  ital 
,  October,  1878,  he  cannot  be  better  regarded 
medically,  or  treated  legally,  than  as  one  having  suffered 
from  temporary  insanity. 

If  a  patient  with  epilepsy  suffers  a  like  loss  of  will  and 
of  consciousness,  and  is  led  by  delusions  to  a  like  act  of 
violence,  there  is  no  hesitation  in  applying  the  term  epi- 
leptic insanity  to  the  case.  It  is  from  such  considera- 
tions that  tin  mental  disorder  of  certain  states  of  som- 
nambulism is  admitted  in  this  classification  of  insanity. 

Etiological. — All  manifestations  of  mind  are  made 
by  means  of  the  nervous  system,  and  the  causes  that  af- 
fect the  integrity  of  the  cerebro-spinal  centres  are  those 
that  most  directly  interfere  with  the  orderly  display  of 
mental  functions.  The  question  of  the  essential  nature 
of  mind,  and  of  its  existence  independently  of  its  physical 
organ,  the  brain,  is  not  one  of  practical  import.  It  is 
enough,  from  a  medical  point  of  view,  to  know  that  struct- 
ural and  functional  disease  of  cortical  and  subcortical 
centres  occasions  every  kind  and  degree  of  mental  disor- 
der. Insanity,  therefore,  is  to  be  considered  as  one  of 
the  neuroses,  and  as  having  the  same  general  etiology  as 
other  diseases  of  the  nervous  system. 

It  has  been  customary  to  classify  the  causes  of  insanity 
as  predisposing  and  as  exciting,  and  to  subdivide  them  into 
physical  and  mental  causes.  Experience  teaches  that  the 
same  cause  acts  variously  under  different  circumstances. 
Let  the  abuse  of  alcohol,  as  one  of  the  most  common 
causes,  serve  as  an  illustration.  Thus  alcoholic  excess 
may  immediately  excite  an  attack  of  acute  mania,  or  pre- 
dispose to  insanity  that  may  be  directly  occasioned  by 
traumatism  or  a  powerful  emotion  ;  or,  acting  still  more 
remotely,  it  may  cause  congenital  mental  disorder  in  the 
offspring  of  drunken  parents  ;  or,  bringing  loss  of  honor, 
of  social  position,  or  of  fortune,  it  may,  through  psychical 
channels,  lead  to  suicide  or  insanity. 

Since  the  causes,  then,  are  as  complex  as  the  relations 
of  life,  none  but  a  general  division  of  them  is  desirable. 
Perhaps  as  good  a  division  as  could  be  consistently  car- 
ried out  would  be  into  those  causes  that  are  inherent  in 
the  individual,  and  those  that  pertain  to  the  environment. 

It  is  to  be  borne  in  mind  that  most  insanity  is  the  re- 
sult of  a  long  series  of  causes,  composed  not  of  one.'  but 
of  all  the  physical  and  mental  shocks  to  which  man  is  ex- 
posed. All  the  untoward  influences  of  life  conspire  to  ac- 
complish the  final  results.  It  is  well  to  consider  also  that 
in  one  possessed  of  health  and  of  a  sound  physical  and 
mental  heritage,  no  one  cause,  unless  it  lie  actual  destruc- 
tion of  cortical  centres,  is  capable  of  producing  insanity. 
Any  great  strain  of  the  system  is  manifested  in  the  fee- 
blest organ  first,  and  if  the  brain  gives  evidence  of  fail- 
ure it  is  because  of  some  inherent  weakness. 

Hereditary  Predisposition. — It  is  a  general  law  of  bi- 
ology that  like  produces  like.  Not  only  are  general  and 
constitutional  likenesses,  but  also  specific  and  organic 
weaknesses,  transmitted.  In  one  family  heart  diseases, 
in  another  lung  diseases,  and  in  another  brain  diseases  or 
mental  disorders,  appear  in  successive  generations.  There 
is  an  accumulated  mass  of  evidence  to  show  that  the  ten- 
dency to  insanity  is  as  clearly  transmissible  as  that  to 


epilepsy  or  any  other  neurosis,  and  it  has  often  been  ob- 
served that  the  exact  type  of  the  mental  disease  has  re 
peated  itself  in  the  offspring.  An  insane  perversion  of 
the  instinct  of  self  preservation,  taking  a  particular  form 
of  suicide,  has  been  known  to  occur  in  four  successive 
generations.  There  is  an  intimate  relation  between  in- 
sanity and  the  principal  neuroses,  and  by  the  law  of 
transformation  they  appear  interchangeably  in  different 
generations.  In  the  first  generation  there  may  be  neu- 
ralgia, chorea,  or  hysteria  ;  in  the  second  epilepsy  ;  in  the 
third  insanity:  and  in  the  fourth  idiocy:  or  almost  any 
other  order  of  occurrence  of  these  affections  may  be  ob- 
served. Rapid  degeneration  of  families  would  be  more 
frequent  were  it  not  for  the  renewal  of  the  stock  by  mar- 
riage, and  the  constant  tendency  of  nature  to  restore  the 
normal  type.  The  hereditary  transmission  may  take 
place  latently  through  one  or  more  generations,  so  that 
the  child  inherits  insanity  from  his  grandparent,  and  this 
is  called  atavism.  The  atavistic  derivation  of  mental 
diseases  is  common.  The  tendency  is  called  direct  if  the 
insanity  appeal's  in  lineal  ancestors,  and  collateral  if  un- 
cles, brothers,  or  sisters  are  affected,  and  it  diminishes 
with  every  removal  of  a  generation  from  the  tainted  pro- 
genitor. The  transmission  is  more  apt  to  take  place 
through  the  same  sex,  from  mother  to  daughter,  and  from 
father  to  son.  Authors  have  variously  estimated,  from 
statistics,  the  proportion  of  cases  of  insanity  of  hereditary 
origin  at  from  twenty-five  to  seventy-five  per  cent.  The 
discrepancy  between  them  is  partly  due  to  the  fact  that 
some  omitted,  and  others  included,  cases  with  collat- 
eral tendency.  It  is  evident  that  such  statistics  are  of 
but  little  value.  It  might  be  better  to  take  a  broader 
view  of  tin.'  whole  subject,  to  regard  a  defective  or  un- 
stable nervous  system  as  the  essential  thing  to  be  traced, 
to  consider  insanity  and  the  allied  neuroses  as  simply 
siuns  of  the  presence  of  this  general  pathological  state  of 
tin- nervous  system,  to  attempt  to  establish  the  relations 
of  this  general  state  to  other  diseases,  and  finally  to  deter- 
mine its  frequency  of  hereditary  transmission  by  statis- 
tics. It  might  be  found  that  a  parent  absolutely  free 
from  every  sign  of  this  state  of  the  nervous  system  never 
serves  as  a  channel  for  the  transmission  of  insanity,  and 
that  from  this  point  of  view  there  can  be  no  such  thing 
as  atavism  in  relation  to  mental  derangement. 

Age. — There  is  no  time  of  life  exempt  from  insanity, 
which  has  been  known  to  occur  soon  after  birth  and  in 
extreme  old  age.  In  general  terms  it  may  be  stated  that 
youth  and  senility  are  the  least  liable,  and  that  middle 
age  is  the  most  common  period  for  the  development  of 
the  disease,  statistics  based  on  admissions  to  American 
asylums  would  indicate  that  the  maximum  rate  is  be- 
tween twenty  and  thirty  years,  with  a  regular  diminution 
for  every  decade  up  to  eighty  years,  except  that  the  de- 
cade ten  to  twenty  years  is  intercalated  between  that 
ending  with  seventy  years  and  that  beginning  with 
eighty  years.  In  certain  European  asylums  it  has  been 
found  that  the  maximum  rate  occurs  between  thirty  and 
forty  years.  These  statistical  conclusions  take  into  ac- 
count the  relative  proportion  of  the  whole  population  to 
the  numbers  of  those  attacked  at  the  various  ages,  but 
there  would  seem  to  lie  a  fallacy  in  the  failure  to  deter- 
mine whether  the  asylum  admissions  corresponded  to 
the  rirst  appearance  of  the  insanity.  Making  an  allow- 
ance for  the  fact  that  many  of  the  cases  had  probably 
suffered  from  early  symptoms  of  the  disease  previously 
to  admission,  the  maximum  rate  would  fall  at  a  still 
earlier  period. 

The  most  reliable  general  conclusion  is  that  insanity  is 
most  frequent  during  the  years  of  greatest  functional 
activity  of  body  and  mind,  and  as  this  period  naturally 
occurs  somewhat  earlier  in  women  than  in  men,  it  is 
probable  that  the  maximum  rate  of  frequency  of  occur- 
rence of  insanity  in  the  former  is  from  twenty-five  to 
thirty-five  years,  and  in  the  latter  from  thirty-five  to 
forty-rive  years.  It  must  be  placed  at  a  still  earlier  pe- 
riod for  that  large  class  of  eases  of  hereditary  origin — 
not  later  than  the  decennium  fifteen  to  .twenty-five  years. 

8ex. — The  relative  liability  of  the  sexes  to  insanity  is  a 
question  about  which  there  is  a  vast  amount  of  statistical 
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information  and  bill  few  reliable  conclusions.     I'  i- 
dent  thai  ii  i-  nol  enough  to  know  the  relative  proportion 

ol  males  am!  females  in  the  whole-  population  to  those 
ted  by  insanity,  bul  there  Bhould  also  be  determined 
the  proportion  or'  the  Bexea  at   tin-  vulnerable  period, 
twentj  to  i. .it \   years,  to  tin-  comparative  numbers  at- 
tacked for  tin-  first   time.     Formerly  more  malt-  than 
females  were  lobe  found  in  asylums  for  the  insane,  but 
at  tin  pit —hi  time  the  proportion  would  Beem  to  be  re 
i    countries.     This  maj  be-  due  in   pari  to 
admitted  tad  that  the  mortality  is  less  in  the  female 
than  in  t lie   male  insane  population,  so  that  the  former 
to  accumulate  in  asylums  more  rapidly.     On  the 
other  hand,  it  can  hardly  be  denied  that   males  are  mon 
exposed  to  the  exciting  causes  of  insanity,  and  that  the 
actual  proportion  of  those  attacked  is  somewhat  greater 
than  among  women. 

—  It  would  -rem.  from  statistics,  that 
there  are  more  unmarried  than  married  persons  received 
into  asylums  tor  the  insane,  and  that  this  statement  also 

-  g I  when  therelativi  proportion  of  the  two  classes 

in  the  general  population  to  that  of  asylum  admissions  is 
considered.  Then-  Ls  probably  some  truth,  therefore,  in 
the  dired  i   thai  celibacy  is  a  predisposing  cause 

of  insanity.    A  soui  exist,  though,  in  the 

fact  that  the  strongesl  persons  and  those  most  Favorably 

ited  would  be  mosl  apl  to  marry,  while  the  feeble  in 
mind  and  body,  and  with  greater  proclivity  to  insanity, 
would  he  less  inclined  to  assume  the  responsibilities  of  a 
family. 

,, — The  inline  n  i  npation  as  predispos 

ing  i"  insanity  is  of  a  complex  nature  and  difficult  to  es 
timaie  accurately,  bul   it  is  doubtless  a  powerful  one  in 

ie  eases.  ,\  glaring  source  of  error  is  evident  in  some 
previous  conclusions  drawn  from  the  relative  total  num- 
ber of  asylum  admissions  of  the  various  occupations. 
Thus,  if  more  shoemakers  than  sailors  wen-  admitted,  it 
was  concluded  that  the  former  were  the  more  liable, 
whereas  the  contrary  is  thefact.  The  inn- result  to  be 
sought,  of  i  nurse,  is  the  relative  number  in  each  occupa- 
thal  become  insane  as  compared  with  the  the  total 
number  following  that  occupation  in  the  whole  commu- 
nity. Certain  statistical  conclusions,  correctly  derived 
in  this  respect,  show  a  marked  difference  in  occupations. 
In  the  learned  professions,  as  thus  judged  by  asylum  ad- 
missions, lawyers  arc  much  more  obnoxious  to  insanity 
than  physicians,  and  the  latter  are  more  liable  than  min- 

-  of  the  gospel.  It  appears,  also,  that  army  and 
navy  life,  both  in  commissioned  positions  and  in  the 
ranks,  predisposes  to  mental  derangement. 

In  other  occupations  there  is  a  single  evident  deleteri- 
ous cause  as  in  cooks  and  in  all  others  long  i  tcposed  to 
artificial  beat  ;  also  in  those  exposed  by  their  calling 
to  poisoning  by  lead,  mercury,  or  other  toxi<  agents. 
other  occupations  thai  aii-  supposed  to  furnish  more 
than  an  average  contingent  of  insane  are  artists,  gover 
m-sscs.  actors,  speculators,  politicians,  ami  a  w  hole  preda- 
tory ami  adventure  some  class  In  ing  em  tin-  border-In 
criminality.  As  to  the  openly  criminal  e-fi",  takenasa 
whe  doubl   bui  that  it  has  the  cleisi-si 

affinities  with  the  insane,  and  that  wi  re  more  enlightened 
jusiice    in,  iiei  out  to  it.  many  of  it-  members  would 

•  \  lums  for  the-  insane-  rather  than  te>  prisons.  It 
may  be-  well  to  note  in  this  connection  that  imprison 
ment,  more  especially  of  tin-  solitary  kind,  is  a  common 
cause  of  insanity,  which  may  have  something  character 
istic  in  the  manner  of  its  ma  ns. 

If  the-  general  observation  that  mental  rather  than  man 
ual  occupation  favors  the  development  of  insanity  be  true, 

il    III  .'.     lee-   line-   fleet    BO  lUUcll    to   the   ,  n  (  11 1 pat  ie  'II   as    io   tile'  03 

hire  of  those  who  enter  it.  It  is  aol  improbable,  on  the 
whole,  that  those  who  choose  the  learned  professions 
have  parents  who  have  raised  their  families  to  an  inde- 
pendent position  by  greal  exertions  and  intellectual 
strain,  and  that  from  them  the}  have  inherited  an  over 
active  brain,  and  a  nervous  temperament,  and  less  physi- 
cal stamina  than  is  commonly  found  among  those  follow- 
ing manual  employments     Or  as  in  the  occupatii f 

artists,  ii  may  be  thai  those  who  naturally  choose  it  have 


an  unduly  imaginative  or  emotional  nature  that  in  itself 
th  of  mental  disorder. 
Education. — The  predisposition  to  insanity  is  born  in 
BOme,  anil  in  others  it  is   made  ley  the  fence  oi'  ;i  bad  edu- 
cation.     The   nervous  system  e,t  a  child   is  Yen   SUSCepti- 

-  permanent  injury.     Tie  condemn  a  young  creature 
delicate   organization   to  daily  I< .n-r  hours  of  brain 
work    at    a   lime  when    till   the   vital    energies   Should 
toward  bodily  development,  is  a  blundei  that  is  but  little 
worse  than  a  crime.    It  is  by  such  forced  methods  of  early 

ition  that  tin-  neurotic  constitution  i>  frequently 
acquired.  The  child  has  also  a  vulnerable  emotional  na- 
ture, through  which  it  may  receive  most  serious  damaf 
Great  severity  of  discipline,  unjust  punishment,  and 
prolonged  harshness  of  treatment  may  become  the  dii 
cause  of  suicide  or  of  insanity  in  children.  The  child  is 
also  exposed  to  the  moral  contagion  of  vicious  habits  on  the 
part  of  parents.  It  imitates  readily  eccentric  ways,  vio- 
lent temper,  lying  and  deceitful  actions,  and  every  per- 

ity  of  parental  example,  and  it  thus,  through  a  bad 

education,  lays  such  weak  and  faulty  foundations 

of  character  as  may  later,  during  the-  trials  of  life,  result 

in  its  complete-  downfall  into  crime  or  insanity.     The 

i  ducation  for  a  child  i~  not  that  which  tills  its  mind 
with  the-  greatest  amount  of  the  details  of  knowledge,  but 
that   whicl  evelops  truthfulness,  submission,  sin- 

cerity, self-control,  anil  self-reliance,  and  which  gives 
tin-  clearest  ideas  of  its  rights  and  duties  in  life,  and 
fashions  compact  character  that  will  be  able  to  with- 
Stand  all  the  shucks  anil»s|,,rins  of  life.      The  influene  - 

a  wise  education  might  be  made  strongly  prophylactic  us 
regards  insanity ;  but  the  present  faulty  systems  of  edu- 
cation an-  one  of  the  predisposing  causes  of  mental  de- 
rangement. 

Civilization. — Jt  would  s< e  m.  s, ,  far  as  information  s 
thai  insanity  is  much  more  common  among  civilized 
than  among  barbarous  nations,  and  it  <  an  no  longer  be 
bted  that  there  tire  conditions  in  civilized  life  that 
ha\e  led  to  an  actual  increase  in  mental  derangement. 
The   excessive    functional   activity  of  any  organ  renders 

ii  mote  susceptible  to  disease,  and  the  adaptations  of  the 
brain  to  the-  complex  n-latie>ns  of  life  is  a  task  of  greater 
severity  than  maj  seem  at  first  thought.  A  certain  num- 
ber of  aspirants  always  break  down,  ami  some  suffer 
permanent  ill-health  from  excessive  <  odeavors  tee  attain  a 
high  grade  of  proficiency  in  the  arts  and  sciences.  The 
man  must  be-  exceptionally  well  endowed  that  can  load 
himself  down  with  learning  and  carry  it  with  immunity 
through  life.  The-  attempt  to  raise  a  whole  people  to  a 
higher  plane  of  intelligence  w  ill  surely  be  followed  by  in- 
jury te.  a  certain  number  that  cannot  bear  the  process  of 
mental  development 

The-  overstrained  and  suffering  brain  of  the  highly  civ- 
ilized sufferer  calls  for  artificial  support,  and  tea.  coffee, 
tobacco,  opium,  anil  alcohol  combine,  with  loss  of  sleep. 
m  sua!  excess,  and  constant  anxieties,  to  converl  the  pa- 
tient into  tin-  modern  type  of  general  paresis. 

Besides  emotional  and  intellectual  strain,  and  tin 
of  artificial  stimulants,  there  is  in  the  civilized,  ascom- 
pared  with  the  barbarous  state-,  hereditary  predisposition, 
that  cause  of  causes  of  insanity. 

Among  tin-  savages  the  strong  survive,  but  the  feeble 
h;   but  one  of   the   universal   attendants   of  civiliza- 
tion in  all  large  cities  is  a  class  of  beings,  degraded  phys- 
ically and   mentally,  that   recklessly  propagate  a   1 
percentage  of  idiots,  lunatics,  ami   criminals.     If  socio- 
,1  scienci  ever  attains  to  such  a  practical  height  as 
bolish  all  these  evils  of  civilization  there  will  stiU  be 
hope  that  insanity  may  decrease  ratlu  r  than  increase  with 
the  higher  evolution  of  mind. 

The  &a*m*.— On  exposure  of  the  cerebral  centres  to 
i  extremes  of  heat  or  cold  mental  function  a 
and  stup.er  .if  coma  follows.  The  secondary  result  of 
this  exposure  may  be  some  permanent  disorder  of  brain 
functions.  Various  diseas,  s  ol  the  nervous  system  are 
also  developed  b]  Budden  changes  in  temperature.  It  is 
natural,  therefore,  to  suppose  that  seasonal  influences 
might  bear  some  causative  relation  to  psychical  dis- 
orders.    The  broadest   fields  of   observation  of  fluctu- 
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ations  of  temperature,  as  existing  in  extreme  northern 
and  southern  climates,  furnish  no  reliable  conclusions, 
as  they  embrace  at  the  same  time  so  many  different  con- 
ditions of  life,  and  varieties  of  race,  and  other  dissimi- 
lar relations,  as  to  render  comparisons  valueless.  The 
greatest  relative  number  of  insane  are  found  in  the  tem- 
perate zones,  but  this  evidently  has  no  relation  to  the 
effects  of  climate,  but  to  the  fact  that  the  inhabitants  of 
these  regions  are  the  most  highly  civilized ;  so  that 
attention  must  be  confined  to  the  effects  of  climate  on 
the  same  population  during  the  changes  of  temperature 
of  the  various  seasons.  There  is  a  somewhat  satisfactory 
agreement  of  statistics  that  summer  is  the  season  that 
brings  the  greatest  number  of  admissions  to  asylums, 
and  this  tallies  also  with  the  fact  that  suicide  is  most 
common  in  the  spring  and  summer  months.  The  objec- 
tion that  the  insanity  may  not  be  of  the  same  date  as 
that  of  the  asylum  admission  is  not  sufficient  to  invali- 
date the  conclusion  that  summer  is  the  time  of  year  most 
prolific  of  mental  disorder.  Various  circumstances  may 
be  suggested  as  favoring  the  predisposing  and  exciting 
influence  of  this  season.  In  large  cities  the  majority 
cannot  escape  from  an  impure  and  overheated  atmos- 
phere, and  in  the  country  the  severest  labors  take  place 
in  the  summer.  In  some  persons  there  is  a  decided  in- 
crease of  the  "  nisus  generativus"  in  the  spring,  so  that 
sexual  excess  and  exhaustion  may  follow,  and  there  is 
often  an  unusual  abuse  of  alcoholic  beverages  during  the 
heat  of  summer.  That  season  may  exert  some  general 
influence  as  regards  insanity  might  be  inferred  from  the 
special  effects  of  atmospheric  changes  upon  large  num- 
bers of  insane  in  whom  exacerbations  of  symptoms  often 
attend  extremes  of  heat  and  the  state  of  air  preceding 
storms  and  other  meteorological  changes. 

Physiological  Crises.— In  the  evolution  of  individuals, 
as  of  nations,  there  are  critical  periods  that  decide  future- 
destiny.  In  man  the  very  earliest  phases  of  life  are  those 
most  fraught  with  the  issues  of  future  physical  welfare 
or  misery.  So  early  as  the  moment  of  conception  the 
coming  man  receives  an  impetus  toward  genius  or  imbe- 
cility. The  popular  belief  has  become  an  admitted  fact 
of  science,  that  parents  may  beget  idiots  in  moments  of 
intoxication,  solely  through  the  alcoholic  influence.  It 
may  be  conjectured  that  lesser  degrees  of  mental  insuffi- 
ciency may  be  generated  at  this  earliest  of  critical  mo- 
ments. The  dangers  of  embryonic  life  are  also  to  be 
taken  into  account.  The  time  will  come  when  the  same 
thorough  study  that  has  given  such  clear  accounts  of 
clubbed  hands  and  feet,  of  amputated  extremities,  and  of 
various  deformities  of  hard  and  soft  parts  during  intra- 
uterine life,  will  be  extended  to  embrace  all  those  path- 
ological changes  of  the  nervous  tissues,  all  those  perver- 
sions or  arrests  of  growth  which  occur  "in  utero,"  and 
which  form  the  organic  basis,  not  alone  of  many  cases 
of  idiocy  and  imbecility,  but  of  certain  hereditary  types 
of  insanity.  The  popular  voice  has  always  sounded  an 
■alarm  in  the  ears  of  a  somewhat  incredulous  medical  pro- 
fession as  to  the  physical  and  mental  injuries  which  the 
unborn  child  might  sustain  through  maternal  impressions 
or  sudden  emotions,  and  mothers  have  wisely  tried  to  ex- 
ercise prophylaxis  in  this  particular.  The  observations 
that  support  this  popular  idea  are  now  so  numerous  that 
to  argue  that  they  are  mere  coincidences  is  to  reason 
against  the  mathematical  law  of  chances.  Attention  has 
already  been  called  to  a  culmination  of  critical  circum- 
stances at  birth,  and  to  the  relations  that  the  accidents  of 
this  brief  crisis  bear  to  insanity.  The  facts  there  stated 
are  to  be  taken  also  as  serving  to  explain  likewise  the  ex- 
cess of  male  over  female  idiots. 

After  the  critical  period  of  dentition  there  comes  next 
in  order  puberty,  which  might  well  be  named  the  heredi- 
tary physiological  crisis,  so  constantly  is  latent  predispo- 
tion  developed  in  connection  with  it.  The  highest  per- 
centage of  attacks  of  mental  disorder,  among  those  with 
decided  hereditary  taint,  falls  between  fifteen  and  twenty- 
five  years.  The  proportion  of  women  is  somewhat  greater 
than  that  of  men,  and  they  seem  to  suffer  more  frequently 
with  chlorotic  and  constitutional  disturbances  during  this 
phase  of  development.     The  amenorrha'a  and  masturba- 


tion so  often  present  are  to  be  viewed  in  some  cases  as 
symptoms,  and  in  others  as  accessory  causes  of  the  in- 
sanity. 

Maternity  is  another  physiological  crisis  of  great  eti- 
ological importance.  Fifteen  per  cent,  of  all  cases  of 
insanity  among  women  arise  during  the  discharge  of  the 
maternal  functions  of  pregnane}',  parturition,  and  lacta- 
tion. The  accessory  causes  vary  greatly  in  different 
cases.  During  pregnancy  there  may  be  reflex  uterine 
irritations,  qualitative  changes  in  the  blood,  and  through 
the  diversion  of  placental  blood-supply,  inequalities  of 
cerebral  circulation,  anaemic  states  of  brain,  and  depress- 
ing emotions,  as  shame  and  distress  of  mind  in  the  un- 
married. During  parturition  there  may  be  luemorrhages, 
prolonged  use  of  aiuesthetics  and  instrumental  delivery, 
death  of  the  child,  causing  emotional  shock  ;  and  follow- 
ing delivery  septic  and  inflammatory  conditions,  lacteal 
and  lochial  suppressions,  which,  though  ordinarily  symp- 
tomatic, may  also  be  causative  ;  exhausting  uterine  dis- 
charges, mastitis,  and  depressing  moral  influences.  Dur- 
ing lactation  there  may  be  an  impoverished  state  of  the 
blood,  impaired  nutrition,  loss  of  weight,  and  general 
exhaustion  and  anaemia.  The  percentage  of  attacks  is 
much  greater  among  primipane  than  among  multipara, 
and  much  greater  in  illegitimate  than  in  legitimate  births. 
It  is  also  to  be  noted  that  abortion  and  its  attendant 
haemorrhages  may  develop  an  attack  of  mental  disorder. 

Of  more  fundamental  importance  than  these  accessory 
causes  is  the  inherited  or  acquired  neuropathic  condition 
which  is  present  in  most  cases. 

Popular  belief  has  fixed  upon  the  menopause  as  the  criti- 
cal period  of  life  for  women,  and  the  fact  of  a  like  change 
in  men  from  the  retrogression  of  the  reproductive  powers 
has  received  no  general  recognition  among  the  laity. 
There  is,  however,  a  gradual  climacteric  in  men  from 
fifty-five  to  sixty-five  years  that  corresponds  in  its  main 
features  of  physical  and  mental  change  to  that  which  oc- 
curs in  women  from  forty-five  to  fifty-five  years.  The 
complicating  causes  favoring  mental  derangement  in 
women  are  neuralgias  and  reflex  irritations  from  organic 
local  changes,  chronic  metritis,  uterine  displacements  and 
exhausting  discharges,  and  psychical  influences,  such  as 
the  exaggeration  of  the  popular  apprehension  of  the  pe- 
riod, consciousness  of  loss  of  womanly  attractions,  and  of 
inability  to  bear  a  child  on  the  part  of  those  desiring  off- 
spring. In  men  there  are  often  circulatory  troubles  from 
arterial  sclerosis,  general  decline  of  nutritive  activity,  the 
beginning  of  cortical  atrophy,  fatty  degenerations,  and  the 
first  signs  of  that  general  structural  decay  that  ends  in 
complete  senility.  The  final  era  of  life,  old  age,  brings 
with  it  a  physiological  and  gradual  diminution  of  all  the 
bodily  and  mental  faculties.  The  retrograde  changes  are 
sometimes  sudden  and  pathological,  and  lead  to  mental 
derangement,  in  certain  cases  that  amount  to  about  six  per 
cent,  of  total  male  admissions  to  asylums  for  the  insane. 
The  pathological  basis  of  senile  insanity  is  general  cortical 
atrophy,  arterial  degenerations,  miliary  aneurisms,  em- 
bolism, and  softenings.  Heredity  is  less  active  than  in 
most  other  forms  of  mental  alienation. 

X,  uroses. — The  neuroses  most  nearly  allied  to -insanity 
may  be  transformed  into  one  another  during  hereditary 
transmission,  may  lie  severally  conveyed  to  different  chil- 
dren of  the  same  parents,  or  may  coexist,  or  follow  one 
another  in  the  same  patient.  The  neurosis  that  has  the 
most  constant  relation  to  insanity  is  epilepsy.  Fifty  per 
cent,  of  epileptics  suffer  in  course  of  time  from  some  form 
of  impairment  of  mental  functions.  There  is  a  gradual 
deterioration  of  mental  and  moral  nature  that  is  the  com- 
mon basis  upon  which  are  developed  more  active  symp- 
toms of  psychical  disorder.  The  active  manifestations 
of  menial  disease  may  be,  1st,  maniacal  or  melancholic 
states,  similar  to  those  from  other  causes  ;  2d,  Stuporous 
conditions  ;  3d,  states  of  furor  with  blind  and  automatic 
violence  ;  4th,  states  of  active  cerebro-spinal  automatism, 
with  suspended  consciousness,- during  which  the  patient 
speaks  and  acts  as  if  in  possession  of  his  faculties,  hut 
with  complete  failure  of  memory  for  the  events  of  the  at 
tack  ;  5th,  states  of  confusion  of  consciousness  and  of 
ideas  of  time,  place,  and  personal  identity,  with  partial 
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if  the  attack  ;  6th,  epilep- 
tic dementia.  The  latti  r  is  a  terminal  Btate,  but  theothcr 
Btates  maj  pri  i  ede,  r<  place,  or  follow  the  epileptic  «  on- 
\  ulsions.  There  is  also  to  be  observed  ahj  brid  likeaffei  - 
tion  in  which  there  i-  an  alternation  of  a  vesania 
epilepsy— the  former  taking  the  place  of  the  interval  of 
the  convulsions.     Epilepsia  minor  would  seem  to  lead  to 

mental  failure  evei e  frequently  than  epilepsia  major. 

:  nishi  -  i1..  of  i 

insanity.     The  earlii  r  in  life  the  epilepsj  h 
1   insanity,  whi<  b  is  also  i 
ii  ks  are  fn  qui  at  and  th 
ic      infantile  epilepsy  .  with  hemi| 
other  organic  lesion     isepeciallj  apl  to  be  associated  with 
nt.     \\  hatever  pathi  lepsy 

may  have  had,  n  hethi  r  ■        i      es  fr the  ci  r<  bra] 

tex,  the  central  ganglia,  or  the  medulla,  vs  hether  a 

"i  or  an  and  whatever  the  indin  i 

may  have  been,  whether  insolation,  traumatism,  turn 

1  other  structural  brain  lesions,  ii   is  in  all  cases  to  be 
presumed  thai  deep  molecular  i  lianges  in  the  ci  n 
cortex  have  taken  place  whenever  insanity  is  permam 
i  stahlished. 

The  motor,  sensory,  and  psychical  disturhanci  s  of  the 
hysterical  neurosis  afford  natural  material  for  the  forma- 
tion of  a  psychosis.  The  insanity  thai  results  is  as  pro- 
tean in  its  symptoms  as  the  hysteria  itself .  Many  of  the 
types  differ  but  little  from  "mania  or  melancholia,  but 
more  frequently  there  are  fluctuating  states  of  greatly  im- 
paired memory  and  consciousness,  and  again  more  pro- 
longed conditions  i  f  delirium,  with  vivid  hallucinations 
of  all  special  senses,  and  occasionally  ecstatic,  cataleptic, 
or  h\  stero  epileptic  sj  mptoms.  In  cases  v.  Inch  have  very 
strong  hereditary  taint  the  manifestations  may  resemble 
the  degenerative  types  of  insanity  with  the  addition  of 
hysterica]  characteristics.  Hysterical  insanity  in  the  course 
of  time  loses  its  sudden  exacerbations  and  remissions,  and 
all  its  distincth  e  features,  and  the  origin  of  the  mental  dis- 
i  i-  only  to  be  traced  in  the  history  of  the  patient. 
The  hypochondriacal  state,  that  is,  a  prodrome  or  in- 
tercurrent symptom  of  certain  affections  of  the  ner 

<  m  and  of  general  diseases,  i-  of  shorl  duration  and 
does  nol  occasion  mental  aberration.  But  the  permanent 
hypochondriacal  neurosis  is  not  infrequently  transmuted 
into  decided  types  of  insanity.  In  hypochondriasis  the 
menial  hyperesthesia,  the  paresthesias,  and  the  circula- 
tory disorders  are  evidences  of  morbid  molecular  changes 
thai  often  end  in  positive  organic  lesions.  The  resulting 
mental  disorder  takes  the  form  of  hj  pochondriacal  melan- 
cholia, or  of  states  of  greal  apathy  and  inertia,  or  of 
limited  delusions  and  reasoning  tendencies,  as  in  primary 
monomania. 

In  i  horea  acute  mania  originates  from  the  anaemic  and 
exhausted  slate  caused  by  greal  muscular  efforts,  loss  of 
sleep,  and  insufflcienl  alimentation.     In  other  instances 
suicidal  melancholia,  or  states  of  menial  weakness,  are 
developed  oul  of  the  choreic  neurosis.     The  relation: 
i  ween  congenital  defects  of  mind  and  chorea  can  often  be 
studied  in  idiocy. 
Certain  diseases  have  etiological  relations  to  insanity 
are  difficult  to  explain.     Ane.n-  them  are  affections 
prominenl   sj  mptoms  vaso-motor  disturbances 
changes  in  the   thyroid    -land,   like  exophthalmic 
dema,  and  cretinism.     Ball,  of  Paris,  and 
iwing  him  others,  have  seen  sympti  ms  of  insanity 
ll  from  paralysis  agitans,  and  fluctuate  in  correspond- 
a  iili  (he  severitj  of  the  motor  disorder. 
I  ases  have  also  Keen  reported  as  springing  from  Me*- 
niere's  disease,  and  BchuTe  and  other  <  lerman  w  riters  are 
inclined  I  '  neuralgia  as  an  important  factor  in  the 

i  of  insanity . 

Ii    is  estimated   that   twenty-five    pi  c 
of  modern  cases  of  insanity  are  due  to  the  direct  or 
indirect   effects  of   the   abu      i       ilcoholic  stimulants. 
This  assertion  is  made  with  to  the  immediate 

effects  of  alcohol  on  individuals  that  consume  it,  and  if 
its  remote  baneful  influences  through  generations  are  to  be 
taken  into  account,  ii  would  be  necessarj  to  add  con- 
siderably to  the  numerical  strength  of  the  statement. 


It  would  be  oul  of  place  here  tn  review  the  degeneracy 
<>f  individuals,  or  oi  classes  of  the  community,  or  of 
entire  raci  -  caused  by  alcoholic  excess,  or  even  to  describe 
the  organic  diseases  which  it  occasions,  though  in  bo 
doing  indubitable  evidence  would  i>e  gained  of  its  power 
nol  •  range,  bul  also  to  destroy,  both  bodily  and 

mental  functions,  in  the  i  tiology  of  insanity  it  is  active, 
first,  in  exciting  attack-  to  which  then-  is  already  an 
hereditary  or  an  acquired  tendency  ;  secondly,  in  thedevel- 
i  of  characteristic  types  of  mental  derange- 
ment ;  and  thirdly,  in  the  transmission  of  weak  and  irri- 
tabli  systems  thai  predispose  to  mental  disorder. 

'I  ne  t\  p<  -  of  mental  abi  rration  <  aused  directly  arc  :  first, 
lual   psychical   defeneration   that   attains   finallj 
plete  extinction  of  the  moral  powers;  second,  ordi- 
nary attacks  of  mania  and  melancholia;  thi/d,  delirium 
tremens;    fourth,   alcoholic  dementia:    and   fifth,   dipso- 
ia.     The  latter  form  lias  a  double  origin,   and  in- 
cludes two  very  differenl  classes  of  cases.     In  one  class 
of  cases  il  results  from  a  susceptibility  to  alcohol  thai  is 
ise  and  inherited  from  intemperate  parents,  go 
thai  on  Blighl  indulgent  i  ii  nt  every  now  and  then 

loses  all  self-control  and  ougha  reckless  alcoholic 

debauch. 

In  the  other  class  of  cases  the  dipsomaniac  tendency  is 
simply  one  of  the  morbid  impulses  thai  occur  in  period- 
ical insanity,  and  it  will  be  found  on  close  observation 
that  these  cases  presenl  insane  peculiarities  during  the 
interim  between  their  drinking  bunts. 

In  an  analogous  manner  oilier  powerful  drugs,  hi 
ever  they  may  differ  in  weir  physiological  action  from 
alcohol,  or  from  cue  anothi  r,  may,  in  long-continued  and 
excessive  doses,  produce  similar  kinds  of  insanity.  Ex- 
amples of  this  are  furnished  in  most'eountries  by  opium, 
and  in  India  by  cannabis  indica.  Cases  of  mental  de- 
rangement have  also  been  reported  from  the  continued 
use  of  atropia,  potassium  bromidum,  secale  cornutum, 
chloroform,  ether,  and  many  other  medicinal  agents  ;  and 
the  toxic  psychosi  s  arising  from  mercury  and  lead  have 

already  been  mentioned.     F 1.  water,  and  air  may  also 

become  the  media  through  which  deleterious  substances 
operate,  as  in  pellagra,  cretinism,  and  the  mental  disorder 
follow  ing  paludal  and  carbonic-oxide  poisoning. 

Organic  Cerebral  £)t«ea3£S.— Haemorrhage  into  the  sub- 
stance of  the  brain  from  fatty  degeneration  and  rupture 
of  arteries,  or  from  miliary  aneurisms,  is  followed  in  most 
•  by  some  loss  of  mental  vigor,  which  not  infre- 
quently ends  in  unsoundness  of  mind,  usually  of  the.  kind 
termed  organic  dementia.  A  similar  type  of  insanity 
occasionally  results  from  abscesses,  thrombosis,  embo- 
lism, parasites  (cysticerci,  echinococci),  and  other  focal 
discasi  s  of  the  brain.  In  about  thirty  per  cent,  of  cases 
of  intracranial  tumors  more  or  less  mental  disturbance  is 
to  be  found,  and  occasionally  it  reaches  the  i 
lual  insanity.  This  is  more  apt  to  be  the  case  in  sj  phili- 
tic,  cancerous,  and  tubercular  tumors,  bul  ii  has  also  been 
observed  in  i:;nioi~  n  i  accompanied  b_\  a  general  ca- 
chexia as  a  complicating  cause. 

Meningitis  and  encephalitis,  from  whatever  cause  p 
duced,  are  especially  apt  to  occasion  psychical  disorder* 
and  nol  infrequently  they  determine  some  definite  form  of 
insanity.  Middle-ear  disease,  with  caries  of  the  petri 
portion  of  the  temporal  bone,  or  necrosis  of  crania]  bones 
lroni  other  causes,  has  been  known  to  have  been  followed 
by  meningitis  or  encephalitis,  and  menial  disorder. 

Trauma  capitis  has  long  been  recognized  as  both  a 
l'n  disposing  and  an  exciting  cause  of  insanity,  w  hich  is 
due,  in  the  usual  mode  of  operation,  solely  to  the  result- 
ing traumatic  meningitis  and  encephalitis,  and  to  the 
diffused  secondary  tissue-changes.  The  varied  types  of 
insanity  from  traumatism  are  similar  in  general  outlii 
to  those  arising  from  alcoholism.  They  are,  first,  trau- 
matic mania,  as  on  immediate  sequel  of  the  injury  ;  second, 
general  affective  degeneration,  in  which  the  changes  in 
character  and  moral  nature  are  complete  and  permanent  ; 
third,  general  pseudo-paresis ;  fourth,  dementia.  It  has 
aKo  been  observed  that  concussion  of  the  brain  or  spine, 
w  iihout  apparent  s<  quences  of  abscesses  or  inflammatory 

accidents,  has  been  followed  by  insanity. 
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Insanity. 

Insanity. 


Insolation  is  to  be  viewed  in  the  same  etiological  light  as 
tvauma  capitis,  and  the  pathological  mental  states  that 
issue  from  it  are,  in  many  respects,  like  those  just  de- 
scribed. 

Multiple  eerebro-spinal  sclerosis  always  induces  some 
degree  of  psychical  trouble,  and  the  insanity  may  take 
the  form  of  melancholia  or  of  progressive  dementia. 

The  most  typical  diffuse  affections  of  the  brain,  how- 
ever, that  have  a  direct  etiological  influence  in  mental 
disease,  are  anaemia  and  hypersemia.  The  fact  thai  there 
may  be  partial  as  well  as  general  cerebral  anaemias  and 
hyperemias  has  important  bearings  on  the  rationale  of 
the  clinical  symptoms.  Some  authors  have  gone  so  far 
as  to  make  cerebral  anaemias  and  hyperaemias  the  princi- 
pal means  of  explanation  of  the  different  varieties  of 
mental  alienation. 

It  is  not  necessary  to  repeat  what  has  been  already 
mentioned  of  the  relations  of  spinal  and  peripheral  ner- 
vous lesions  to  mental  disorder,  but  it  is  to  be  added  that 
surgical  operations,  involving  especially  the  cranial  .sen- 
sory nerves,  may  excite  attacks  of  mental  disorder.  In  two 
cases  that  have  come  under  the  writer's  observation  the 
only  immediate  ascertainable  cause  was  the  extraction  of 
several  teeth,  without  any  great  loss  of  blood.  The  man- 
ner of  action  of  peripheral  lesions  of  nerves  in  the  d<  ter- 
mination of  mental  disturbances,  known  as  the  reflex 
psychoses,  is  not  yet  fully  understood.  The  nearest  anla- 
Ogy,  in  tetanus  from  the  action  of  a  peripheral  nerve- 
lesion  on  spinal  centres,  has  already  been  cited.  All  of 
the  above  cases  are  to  be  distinguished  from  ordinary 
traumatic  delirium. 

General  Diseases. — All  diseases  that  alter  the  quality 
or  quantity  of  the  blood,  or  interfere  with  the  usual  man- 
ner of  its  distribution  to  the  nervous  centres  ;  that  impair 
general  nutrition  and  establish  general  anaemia  or  ca- 
chexia, are  capable  of  becoming  both  the  predisposing 
and  the  exciting  causes  of  insanity. 

The  speciiic  levers  are  very  frequently  attended  by  del- 
irium, which  is  technically  differentiated  from  insanity. 
It  "will  sometimes  be  found,  however,  that  this  delirium 
passes  by  insensible  degrees  into  some  form  of  mental 
alienation,  which  may  begin  either  in  the  incubatory 
stage  or  at  the  height  of  the  fever. 

The  psychoses  are  most  commonly  post -febrile,  and 
they  are  sequels  more  especially  of  typhus,  typhoid,  and 
intermittent  fevers,  and  they  follow  less  frequently  vari- 
ola, scarlatina,  and  rubeola.  Other  diseases  having 
causative  relations  that  are  well  known  are  gout  and 
acute  articular  rheumatism,  pneumonia,  especially  in 
those  given  to  alcoholic  intemperance,  and  phthisis  pul- 
monalis,  which  furnishes  some  special  features  of  mental 
disorder.  Syphilis  is  multiform  in  its  etiological  bear- 
ings on  mental  disease,  first,  as  a  transmitted  diathesis, 
and  secondly,  as  a  profound  cachexia  and  predisposing 
cause,  and  thirdly,  as  a  direct  cause  of  certain  kinds  of 
insanity  from  structural  brain-lesions.  Gastrointestinal 
disease,  as  is  well  known,  is  often  attended  by  painful 
emotional  conditions,  and  it  has  often  been  noticed  that 
they  are  connected  with  certain  pathological  states  of 
menial  depression.  It  may  not  be  that  they  are  adequate 
causes  in  themselves,  but  they  doubtless  favor  the  devel- 
opment of  insanity. 

Heart  disease  is  frequent  among  the  insane,  and  it  may 
be  regarded  both  as  a  cause  and  as  an  effect  in  its  relations 
to  mental  disorder.  It  is  often  accompanied  by  arterial 
degenerations,  and  in  endocarditis  cerebral  embolism  may 
result,  and  various  other  complications  favoring  brain 
disease  and  mental  disorder  might  be  mentioned  ;  but  it 
Still  would  seem  that  its  influence  in  the  causation  of  in- 
sanity has  been  over  estimated.  The  view  held  by  some 
German  writers,  that  certain  varieties  of  insanity  can  be 
definitely  connected  with  special  cardiac  lesions,  requires 
confirmation. 

Diseases  of  the  kidneys  are  not  uncommon  among  the 
insane,  but  their  pathogenetic  relations  to  the  mental  dis 
order  are  obscure.  Clouston  and  others  are  inclined  to 
connect  certain  forms  of  insanity  with  the  conditions  at- 
tended by  the  abnormal  proportion  of  certain  constituents 
in  the  urine,  and  thus  diabetes,  uraemia,  oxaluria,  and 


phosphaturia,  are  placed  in  the  light  of  causes.  It  re- 
mains for  future  research  to  establish  the  truth  of  this 
hypothesis. 

The  reproductive  organs  exert  an  important  influence 
on  the  mind  both  in  health  and  in  disease,  but  they  do 
not  merit  the  prominent  position  in  the  etiology  of  insan- 
ity that  some  writers  are  wont  to  accord  to  them.  The 
medical  error  of  all  ages  has  been  to  mistake  symptoms 
for  causes,  and  in  no  instance  has  this  been  more  strik- 
ingly exemplified  than  in  the  misapprehension  of  the 
sexual  manifestations  of  insanity.  There  is  a  widely 
prevalent  belief,  medical  as  well  as  popular,  that  a  large 
proportion  of  all  eases  of  mental  derangement  proceeds 
from  natural  or  unnatural  sexual  indulgence.  The  symp- 
tom has  here  been  mistaken  for  the  cause  of  the  disease. 
The  scientific  fact  is,  that  perversion  of  the  organic  nature 
and  appetites  is  a  part  of  the  very  essence  of  insanity,  and 
that  the  sexual  instinct,  as  the  most  fundamental,  "is  the 
one  most  constantly  involved.  In  mosl  cases  of  insanity 
increase,  diminution,  or  perversion  of  the  sexual  appetite 
exists  at  some  stage  of  the  disease,  and  frequently  as  one 
of  the  premonitory  symptoms.  Thus  the  discovery  of 
masturbation  in  the  pubescent  patient  is  at  once  regarded 
as  evidence  of  previous  vicious  indulgence,  and  the  origin 
of  the  insanity  is  set  down  as  found.  The  patient,  duly 
labelled  as  to  the  particular  cause,  with  a  symptom  that 
is  almost  universal  in  this  class  of  eases,  is  now  consigned 
to  the  care  of  the  asylum  superintendent,  who  may  recog- 
nize immediately  the  general  neuropathic  constitution  of 
the  patient,  ami  may  find  on  inquiry  a  host  of  more  ade- 
quate causes  that  are  not  in  themselves  symptoms.  In  a 
similar  manner,  insanity  of  the  general  paretic  is  apt  to  be 
too  often  attributed  to  the  sexual  excess,  which,  if  not.  as 
in  most  eases,  an  early  symptom,  was  at  least  attended 
by  alcoholic  abuse,  that  was  a  much  more  powerful  eti- 
ological factor.  It  is  doubtful  whether  the  most  exces- 
sive use  of  any  natural  function  is,  perse,  an  adequate 
cause  of  mental  derangement  in  the  absence  of  predispo- 
sition or  of  other  co-operating  influences.  The  special 
nervous  centres  that  generate  the  force  wasted  by  the 
function  in  excessive  use  may  be  exhausted,  and  some 
sympathetic  disorder  of  the  whole  economy  may  follow  ; 
but  rest  will  soon  restore  the  physiological  balance  of  the 
general  system  and  the  lost  energy  of  the  special  func- 
tion. Thus  prolonged  mental  application  may  lie  carried 
to  such  an  intense  degree  that  all  consecutive  thought 
finally  becomes  an  impossibility.  The  loss  of  attention 
and  of  will-power  is  as  absolute  practically  as  in  insanity, 
but  the  state  is  not  pathological,  and  will  not  so  become 
if  repeated  an  indefinite  number  of  times  in  a  health}' 
person.  There  are  specially  laborious  occupations  that 
result,  at  the  close  of  every  day,  in  physical  exhaustion, 
hut  tiny  do  not  develop  disease  in  those  of  sound  body 
ami  temperate  habits.  Still,  it  must  be  admitted  that,  al- 
though in  sound  constitutions  ex<  essive  activity  of  mind 
and  body,  and  indulgence  of  natural  appetites,  does  not 
give  rise  to  disease,  the  result  may  be  widely  different  in 
abnormal  conditions  of  the  system.  The  man  sound  in 
mind  and  body  cannot  develop  apoplexy  or  insanity  by 
gluttony  or  venery  ;  but  the  patient  with  atheromatous 
cerebral  arteries,  or  with  highly  unstable  cortical  centres 
and  hereditary  predisposition  may,  in  the  one  instance, 
die  apoplectic  from  a  to;;  hearty  dinner,  and  in  the  other 
he  may  become  maniacal  from  a  night's  sexual  excess, 
so  that  the  question  becomes  narrowed  to  the  inquiry  as 
to  the  particular  classes  of  cases  in  which  venereal  in- 
dulgence may  become  a  cause  of  mental  disease.  In  the 
first  place,  (Turing  the  development  of  early  life,  in  those 
of  a  neurotic  constitution,  sexual  excess  may  arrest  the 
complete  evolution  of  mental  and  bodily  powers,  and  pro- 
duce mental  alienation  ;  again,  in  those  who  have  reached 
maturity  and  who  have  a  strong  hereditary  taint,  it  may 
develop  the  latent  tendency  to  mental  disorder  ;  and  in 
another  susceptible  class,  especially  in  those  advanced 
in  years,  it  may  induce  general  debility  and  thus  be  an 
indirect  cause  of  insanity  ;  and  finally ,  like  any  othei 
coincident  cause,  it  may  occasion  an  attack  in  those  just 
bordering  on  mental  derangement,  If  the  numerical 
proportion  of  cases  due  to  excessive  sexual  indulgence 
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i"  reliable  statistics  from  which  to  derive  it 

will  be  found,  on  account  of  the  delicacy  of  the  subject, 
and  the  difficulty  of  arriving  al  the  facta  in  any  given 
i  Possiblj  five  per  cent,  of  all  cases  of  insanity  may 

be  attributed  to  some  kind  of  sexual  excess.  Butasin 
civilized  countries  only  about  one  person  in  four  hundri  d 
of  the  general  population  is  of  unsound  mi  ml,  and  as  i'  is 
probably  less  than  the  facts  would  warrant  to  estimate 
thai  the  majority  of  persons  an-  occasionally  expo  i 
ill'  i  ffei  '-  <  :  sexual  excess,  it  can  readily  be  seen  how 
is  tin-  relative  inefficiency  of  this  cause. 

It  has  been  stated  thai  the  exercise  of  sexual  functions 
U  mure  essential  to  health  in  women  than  in  men,  and 
that  ihe  former  beai  veneri  al  excess  better  than  the  lal 
ter  ;  inii  ii  N  fallacious  to  draw  conclusions  from  physio- 
logical conditions  thai  arc  so  different.  It  is  probable, 
on  the  contrary,  that  men  liave  i  ganic  need  of 

sexual  activity,  thai  the}  suffer  more  from  deprivation, 
and  that  they  ar^  capable  of  the  generation  and  expendi- 
ture in  this  w  i  ervous  energy 
than  women,  L;  i  ices,  in  men  of  a  psychopathic 
diathesis,  forced  continence  may  become  the  cause  of  an 
acute  probablj  never  the 
case  in  women.  Inwbal  hash  en  familiarly  termed  "old 
maids'  insanity,"  also,  the  i  a  ise  is  not,  as  has  been 
gested,  1 1 1 < *  suppression  of  sexual  functions  so  much  as 
the  absence  "I*  objects  of  affection,  and  of  all  the  mental 
and  moral  influences  of  married  life  and  of  the  In 
circle,  thai  correspond  totheinmosl  needs  of  woman's  na- 
ture. 

Authors  have  i  xpressed  divergent  \  iow  s  as  to  the  rela- 
tively greater  efficacy  of  unnatural  over  natural  sexual 
excess  in  the  causation  of  insanity.  The  physical  train 
of  symptoms  produced  by  either  form  of  indulgence  is 
the  same,  though  functional  impotence  limits  earlier  the 
natural  than  the  unnatural  indulgence,  hut  the  mural  in- 
jury is  greater  in  i he  degree  in  which  the  special  practice 
is  held  in  general  contempt,  and  excites  self-condemna- 
tion and  moral  degradation  in  the  perpetrator.  This  has 
i  illustrated  by  sexual  aberrations  at  various  periods 
of  the  world's  history,  and  by  the  fact  that,  as  revolting 
lea  in  res  of  warlike  and  religious  riles,  they  have  not  been 
followed  i';  i he  same  effects. 

Masturbation,  though  practised  bj  many  animals,  by 
savages  in  a  state  of  .nature,  and  by  a  large  pari  of  the 
human  raci  al  some  time  of  life,  is  still  so  justly  held  in 
disgust,  thai  moral  contrariety  and  changes  in  character 
follow  iis  ci mi inued  pracl ice. 

Mental  disorder  is,  in  very  exceptional  instances,  excited 
by  another  revulsive  shock,  due  to  the  sudden  interruption 
of  a  life-long  babil  of  constraint  of  sexual  feeling.  The 
forces  of  the  higher  cortical  centres,  long  accustomed  to 
move  in  certain  ways  for  the  complete  inhibition  of  sex- 
ual feelings  and  acts,  cannol  be  suddenly  arrested  without 
painful  commotion.  The  modest  young  woman,  educated 
all  her  life  i"  inhibit  every  sexual  idea,  may  be  thrown  by 
the  first  claim  of  marriage  rites  into  a  perturbed  state  of 
revulsion  of  feeling  thai  mayend  in  whal  is  termed  p 
connubial  insanity.  Doubtless,  constitutional  instability 
of  psychical  ecu  i  res  and  other  predisposing  circumstances 
must  be  presenl  in  such  an  instance,  which  serves,  how- 
ever, i"  exemplify  in  an  exti  in  kind  of 
painful  psychical  reaction  and  injurious  moral  strain, 
active  in  all  addicted  i"  unnatural  indulgences  and  yel 
no!  totally  degraded  by  them. 

Local  diseases  oi  the  reproductive  organs  in  women, 
through  reflex  channels,  may  excite  functional  derai 
mini  of  tli  In  mind.     [|  is  i  o  be  assumed  that, 

in  order  thai  uterine  or  ovarian  disease  maj  accomplish 
this  result,  there  musl  be  some  inherent  weakness  of  the 
nervous  centres.     Local  affections  of  the  male  generative 
i  have  nol  the  same  etiological  importance 

Psychical  Causes. — The  older  authors  assigned  psychi- 
cal causes  for  mosl  cases  of  insanity,  while  modern 
writers  are  more  inclined  to  regard  them  as  of  second- 
ary Importance,  and  some  have  claimed  thai  they  are 
never  operative  otherwise  than  through  the  physical 
changes  which  they  induce,  and  that,  therefore,  they 
should  be  a.  ended  no  place  in  the  el  '  the  dis- 


ease. The  latter  claim  is  founded  on  specious  reasoning 
thai  applies  with  equal  force  to  physical  causes,  which 
are  likewise  efficieni  only  through  the  secondary  physi- 
cal changes  which  they  initial* 

Il  is  useless  to  pursue  the  question  to  its  final  limit,  as  it 
simply  resolves  itself  into  one  of  final  causes,  and  of  the 
relation  between  mind  and  mailer.  It  is  enough  to  know 
two  tilings.  ;  first,  thai  the  influence  of  the  mind  on  the 
body  is  direct  and  powerful,  thai  an  emotion  may  termi- 
nate life  as  suddenly  as  a  stroke  of  lightning;  and,  sec- 
ond, that  the  reactive  influence  of  the  mind  on  itself  is 
equally  powerful,  and  thai  the  recoil  of  an  emotion  on 
the  mind  that  emit-  it  may  overthrow  the  balance  of 
'ii. 

Psychical  causes  are  of  two  kinds,  exciting  and  pre- 
disposing. The  former  are  usually  more  sudden,  and  the 
latter  arc  more  gradual,  in  their  action.  The  exciting 
cans!  s  that  quickly  disturb  the  mental  equilibrium  are 

more  apt  to  be  of  a  painful  nature,  such  as  frighl  on  ex- 
posure to  danger,  or  li  the  sighl   of  a  terrible 

th  of  one  loved,  or  at  flu 
of  fortune  or  reputation,  or  a  more  massive  emotion,  like- 
that  of  awe,  thai  pervades  communities  in  times  of  ca- 
lamity by  lire,  flood,  or  earthquake.     Anger,  too.  as  hm^ 
ago  expressed  in  Latin,  "  Ira  furor  i  revis  est,"  maj 
come  maniacal   furor,  or  pass  into  BOme  acute   maniacal 
state.     Ii    is   within   the   limits   of   clinical   observation 
that  feelings  of  elation  also  may  pass  the  bounds  of  rea- 
son and  end   in  complete  menial  alienation.      An    explo- 
sion of  excessive  joj  may-unhinge  the  balance  of  mini 
effectually  as  grief,  and  mosl  persons  are  more  schooled 
in  sorrow  than  in  joy.  and  they  bear  ii  more  becomingly. 
None    but    exceptionally    well  balanced    minds   can    bear 
sudden  accessions  of  wealth  or  honor  with  equanimity. 

The  types  of  mental  disorder  developed  by  these  sud- 
den psychical  causes  are  mania,  melancholia,  and  deliri- 
ous and  Stuporous  stales. 

The  stupor  is  almost  always  the  result  of  fright.  The 
vaso-motor  theory  is  probably  the  most  acceptable  as  to 

the  pathological  mode  ol  acti if  these  emotions.     The 

lisposing  and  gradual  psychical  causes,  however,  act 
through  the  permanent  changes  in  nutrition,  secretion, 
and  Circulation  which  they  establish  They  arc  all  of  a 
de]  ressing  nature,  and  many  of  them  are  modifical 
of  the  generic  emotion,  fear.  Thus  every  form  of  worry 
and  anxietj  .  so  fruitful  as  predisposing  causes  of  mental 
disease,  implies  some  form  of  fear  as  to  future  events, 
and  in  former  days  superstitious  dread  acted  as  religious 
fear  docs  ai  the  present  day.  Prolonged  states  of  trepi 
dation  as  to  evils  of  an  indefinite  form  thai  leave  room 
for  the  play  of  an  over-excited  imagination,  are,  of  all 
others,  the  mosl  decided  in  their  injurious  effects,  and 
even  strong  menial  fibres  may  finally  yield  to  the  tension 
of  painful  uncertainty.  As  an  issue  out  of  such  states, 
the  most  direful  events  may  be  welcomed,  and  they  may 
pro-,,  an  actual  relief  to  the  patient.  Also,  repressed 
emotions  thai  have  been  prolonged  under  circumstances 
thai  compelled  the  sufferer  to  a  course  of  conduct  incon- 
sistent with  his  innermost  feelings,  and  that  have  found 
'iilei  in  word  or  deed,  are  followed  by  most  injurious 
results. 

I'Im  sudden  withdrawal  of  an  object  upon  which  ten- 
der emotions  have  long  been  ( .  ui  red  is  also  a  psychical 
cause  similar  to  disappointed  hope,  in  which  there  is  the 
removal  ol'  an  ideal  good  enjoyed  in  anticipation.  All 
these  predisposing  psychical  causes  are  cumulative  in 
their  action,  and  they  usually  produce  menial  derange- 
ment  bj    a   repetition  of  shocks,  or  they  reinforce 

ther,  and  the  insanity  is  the  resull  of  their  combined 
action. 
Th<  emotion  that  maybe  most   effective  as  a  cause  in 
individual   maybe  inoperative  in   another,  and  in  all 
iii  whom  extreme  emotional  vulnerability  exists  a  patho- 
d  state  of  the  cortical  centres  musl  be  presuppose d. 
The  influence  of  psychical  causes  may  be  witnessed  on 
a  large  scale  during  greal  religious  cxcitemenl  or  business 
crises,  or  in  times  of  invasion  of  foreign  armies,  or  dur- 
ing political  revolutions.     Tin    evil  results  in  such  ' 
extend  also  i"  subsequent  years,  and  even  to  the  genera- 
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tion  "in  utero  "  at  the  time  of  the  action  of  the  causes. 
Moral  contagion  also  affords  an  instance  of  the  extensive 
operation  of  moral  causes,  as  in  the  epidemics  of  insanity 
in  the  middle  ages,  and  in  subsequent  analogous  occur- 
rences at  various  periods.  The  force  of  imitation,  as  in 
chorea  and  hysteria,  may  in  certain  persons  become  an 
exciting  cause  of  mental  disorder,  the  course  of  which  it 
may  also  modify  ;  and  the  examples  of  communicated 
insanity,  or  "  folie  a  deux,"  are  to  be  mentioned  in  this 
connection,  as  well  as  the  fact  that  simulated  mental  dis- 
order has  been  known  to  pass  into  the  actual  disease 
itself.  Severe  mental  labor,  performed  as  a  matter  of 
necessity  and  by  great  efforts  of  will,  during  times  of 
emotional  suffering,  and  loss  of  sleep  are  especially  in- 
jurious, and  may  lead  to  an  outbreak  of  mental  disorder. 

Frightful  dreams  often  repeated  are  sometimes  the  ori- 
gin of  painful  moods  of  mind,  and  also  of  insane  delu- 
sions, and  thej*  are  to  be  enumerated  among  accessory 
psychical  causes.  Loss  of  one  or  more  of  the  special 
senses,  and  the  permanent  change  of  the  mind  to  all  the 
special  external  influences  derived  from  them,  may  be  ac- 
companied by  alterations  of  character  ending  in  mental 
alienation. 

The  sudden  change  from  a  life  of  great  activity  to  one 
of  complete  idleness,  in  those  who  have  retired  from  pro- 
fessional or  business  life  prematurely,  has  been  observed 
to  end  in  a  form  of  melancholia.  Finally,  there  are  to  be 
ranked  among  psychical  causes  all  those  manifold  social 
forces  that  shape  human  mind  and  character — forces 
that  cany  forward  unrelentingly  the  development  of  the 
race,  favoring  the  survival  of  the  strong  and  the  elimina- 
tion of  the  weak  ;  forces  that  raise  the  nation  to  a  higher 
grade  of  civilization,  but  increase  the  number  of  its  in- 
sane. 

Symptomatologicai.. — All  forms  of  insanity  arc  ("in- 
posed  of  certain  elementary  symptoms.  These  symptoms 
are  seldom  all  present  in  any  one  case,  but  such  is  the 
variety  of  the  order  of  their  appearance  and  of  the  man- 
ner of  their  combination  that  they  constitute  many  dis- 
tinct types  of  mental  disease.  In  this  general  article  the 
special  types  of  insanity  will  not  be  separately  discussed, 
but  the  elementary  symptoms  of  which  they  are  all  com- 
posed will  be  considered  under  the  two  general  heads  of 
Mental  Phenomena  and  Somatic  Phenomena. 

Mental  Phenomena. — Insanity,  in  its  essential  manifes-. 
tations,  consists  in  the  abnormal  action  of  mental  func- 
tions, either  singly  or  in  their  co-ordinated  relations  to 
one  another.  A  rational  analysis  of  its  mental  phenom- 
ena is  impossible  without  some  clear  division  of  mind 
into  separate  faculties.  The  general  division  into  intel- 
lect, feeling,  and  will  is  here  accepted.  The  subdivi- 
sions are  systematically  arranged  with  special  reference 
to  the  needs  of  psychiatry,  and  the  elementary  symptoms 
of  derangement  of  the  separate  fat  ulties  will  be  discussed 
in  the  order  of  this  subdivision.  Under  intellect,  to  which 
attention  will  first  be  given,  this  order  is  as  follows  :  pre- 
sentative  faculties  (perception  and  consciousness),  repre- 
sentative faculties  (memory  and  imagination),  rational 
processes  (thought  and  reason). 

Perception.  Perception,  as  here  understood,  is  the  dis- 
tinct consciousness  of  special  sensations  originating  in 
some  one  of  the  senses  of  touch,  sight,  hearing,  taste, 
smell,  or  kinesthesia,  otherwise  known  as  the  muscular 
sense  or  sixth  sense.  Its  disorders  are  among  the  fre- 
quent symptoms  of  insanity. 

The  perception  of  the  sensations  of  touch,  as  the  pri- 
mordial sense,  including  those  of  pain,  pressure,  and  tem- 
perature, is  very  constantly  disordered.  The  diminution 
or  complete  absence  of  the  perception  of  painful  sensa- 
tions (analgesia)  is  confined  more  especially  to  acute 
stages  of  mental  disease  or  to  certain  periods  of  epileptic, 
hysterical,  or  paretic  insanity.  The  partial  or  complete 
abolition  of  perception  of  sensations  of  pressure  and  of 
temperature  (anaesthesia)  is  found  in  fully  developed 
states  of  mental  depression  or  exaltation,  and  in  stupor, 
and  the  partial  forms  (tactile  and  thermo-anaesthesia)  are 
to  be  detected  in  "ascending  eases"  of  general  paresis. 
Heightened  perception  Hi  painful  sensations  (hyperalge- 
sia), and  of  the  sens^  "is  of  pressure  and  temperature 


(hyperesthesia),  and  also  perverted  sensations  (paresthe- 
sia), are  common  symptoms  of  many  forms  of  insanity 
In  states  of  arrested  development  (idiocy)  there  is  often  a 
radical  defect  of  perception  of  all  impressions  derived 
through  the  source  of  touch  :  and  a  somewhat  similar 
condition  obtains  in  some  cases  of  the  instinctive  insan- 
ity of  childhood,  and  in  certain  cases  of  monomania. 

Perception  as  regards  the  muscular  sense  is  lost  in  gen- 
eral paresis,  but  in  somnambulistic  states  it  is  often 
heightened,  and  it  is  always  more  or  less  deficient  in 
congenital  states  of  mental  weakness.  Space  will  not 
permit  a  detailed  notice  of  the  disorders  of  perception  of 
each  of  the  special  senses  in  insanity,  but  deranged  per- 
ceptions of  sensations  referable  to  one  or  all  of  them, 
known  as  illusions  and  hallucinations,  will  next  be  con- 
sidered. 

Hallucinations  and  illusions  are  among  the  most  im- 
portant mental  phenomena  of  all  forms  of  insanity. 

An  illusion  is  a  false  perception,  or,  in  other  words,  it 
is  i  he  misinterpretation  of  a  real  sense-impression. 

The  special  external  stimuli  which  are  always  present 
in  illusions,  and  which  act  upon  the  terminal  organs  of 
special  sense  in  the  usual  way,  do  not  excite  normal  per- 
ceptions, but  false  perceptions  that  do  not  correspond  to 
the  external  reality.  The  picture  on  the  wall  is  mistaken 
for  a  living  being,  and  the  noise  of  the  wind  for  human 
voices.  Hallucinations,  on  the  contrary,  are  of  subjec- 
tive origin,  and  they  arise  in  the  absence  of  all  the  cus- 
tomary external  stimuli  of  the  special  senses. 

An  hallucination  is  the  representation  of  a  sense-per- 
ception which  is  mistaken  for  a  sensorial  presentation. 
It  is  the  psychical  revival  of  a  sense-impression  without 
any  corresponding  external  stimulus  of  the  sense-organ. 
In  hallucination  the  purely  imaginary  thing  is  mistaken 
for  the  real  thing — the  living  being  is  seen  in  open  space 
where  there  is  no  picture  or  other  object,  and  voices  are 
heard  in  the  absence  of  noises. 

The  physiological  and  anatomical  reasons  for  illusions 
and  hallucinations  are  not  difficult  to  understand  in  the 
main,  though  there  is  still  much  that  requires  further 
investigation. 

The  points  to  be  noted  are  the  peripheral-nerve  expan- 
sion in  terminal  organs  of  special  sense  that  receive  the 
external  stimuli,  the  conducting  fibres  that  convey  the 
external  impression  from  these  organs  to  the  optic 
thalami  and  other  cerebral  ganglionic  centres,  and  the 
sensory  cortical  centres  in  which  the  complete  differen- 
tiation of  the  perception  takes  place.  Morbid  irritation 
at  any  of  these  points  will  be  referred  to  the  periphery, 
and  may  give  rise  to  illusions  or  hallucinations.  Even 
in  the  absence  of  the  terminal  organ,  as  in  the  blind,  and 
in  functional  loss,  as  in  the  deaf,  the  result  may  be  the 
same,  just  as  subjective  sensations  referable  to  the  fingers 
of  an  amputated  hand  are  excited  by  irritation  of  the 
nerve-stump. 

This  centripetal  origin  of  hallucinations  is  the  coun- 
terpart of  the  centrifugal,  in  which  intense  hyperemias 
of  the  cortical  areas  liberate  ideas  with  such  vivid  force 
that  they  react  downward  upon  the  central  sensory 
ganglia  and  are  projected  outwardly,  and  become  actual 
sensorial  perceptions. 

Disease,  therefore,  of  the  peripheral  organs,  of  the 
conducting  fibres,  or  of  the  central  ganglionic  centres, 
is  a  cause  of  these  pathological  phenomena.  Also  in- 
equalities in  cerebral  circulation,  or  changes  in  the  qual- 
ity of  the  blood,  toxic  substances,  as  opium,  alcohol,  and 
many  other  agents  ;  general  anemia,  and  whatever  in- 
creases the  irritability  of  nervous  centres  ;  states  of  ex- 
haustion  from  fevers,  sexual  excesses,  hemorrhages,  or 
starvation,  are  all  competent  causes  of  illusions  and  hal- 
lucinations. They  also  arise  from  powerful  emotions,  or 
from  the  concentration  of  thought  upon  one  subject  for 
a  long  time.  There  have  been  instances  in  which  an 
effort  of  attention  would  serve  to  recall  them  at  will  ; 
but  there  is  danger  that  they  pass  beyond  voluntary  con- 
trol and  become  permanent,  and  the  exercise  of  such  an 
unusual  ability  should  be  discouraged,  as  it  points  to  a 
morbid  condition  of  the  nervous  system.  Hallucinations 
and  illusions  occur  in  those  not  insane,  and  they  only 
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[ndii  menl  when  the  judgment  fails  to 

reel  the  fault}   pen  •  thai  which  is 

imaginary  is  accepted  as  real.     Iu  sanity,  sensorial  error 

d  by  the  action  of  U  >  i  ■  othi  t 

b;  but  during  insanity    Dot  only   is  this  means  of 

escape  from  delusion  often  wanting,  but  illusion  ot  one 

e  is  often  fortified  bj  false  perceptions  of  other  senses. 

and  hallucinations  are  thus  g<  aerated 

in  a  reflex  way  from  one  special  sense-organ  to  another, 

and  usually  between  those  most  m  arty  allied,  a 

the  intellectual  sen  it  and  bearing  and  the  emo 

tional  senses  of  ta  tnell.     The  complel  i< 

elaborate   illusions  and  hallucinations   is   accom- 
] •] i-^hed  in  like  manner  by  the  action  of  a  single  falsi 
ception  that  arouses  into  activity  complementary  sensorial 
residua. 

Hallucinations  are  unilateral  or  bilateral,  fixed  in  space 
or  indefinitely  r  recurrent,  and  variable 

or  invariable  in  charactet  Contrarj  to  what  might  be 
surmised,  those  are  the  most  obstinate  and  unfavorable 
thai  are  characterized  by  fixedness  or  limitation  in  time, 
place,  or  nature.  The  patient  that  has  diffused  halluci- 
nations that  fluctuate  from  hour  to  hour  will  probably 
recover,  but  the  lunatic  that  hears  the  same  words 
the  same  direction  with  constancy  of  recurrence  is  more 
apt  to  have  some  organic  cause  for  his  trouble  n  bich  will 
probabty  become  a  hxed  bahit,  even  though  the  causative 
lesion  maj  disappear  There  are  two  exceptions  to  this 
rule  however  Oneisthecase  of  correlative  hallucina- 
tions of  several  senses,  which,  when  once  firmly  estab- 
lished, are  incurable11,  since  thi  y  confirm  and  support  one 
another  in  illusive  action;  and  the  other  is  the  general 
mental  enfeeblement  of  chronic  insanity,  in  which  the 
barriers  between  the  real  and  unreal  have  been  broken 
down,  and  the  apparently  multiple  hallucinations  are. 
more  strictly  speaking,  sensorial  delusions. 

The  proof  that  hallucinations  originate  subjectively 
rather  than  objectively  is  that  they  correspond  not  so 

much  to  external  circumstant  es   and  influences  as  to  past 

events  in  the  life  of  the  patient.  Thus  the  general  char- 
r  of  hallucinations  changes  with  the  life  experience 
of  the  patient  as  to  age,  nationality,  station,  and  occupa 
tion,  degree  of  education,  and  general  manner  of  life,  and 
it  often  corresponds  to  the  mosl  strongly  organized  habits 
of  thought,  as  in  the  case  of  painters  who  have  visions  of 
their  works,  and  composers  who  hear  the  repetition  of 
their  musical  phrases,  and  as  in  the  case  of  Newton  and 
the  solar  spectrum,  and  Luther  and  the  devil.  The  nat- 
ure of  the  hallucinations  is  also  determined  by  the  pre- 
vailing emotional  tone,  so  that  a  marked  change  during 
the  passage  of  states  oi  depression  into  states  of  expansion 
takes  place 

Delusions,  too,  determine  in  a  measure  the  character 
of  hallucinations  and  illusions,  and  this  is  more  fre- 
quently the  case  than  iliat  the  nature  of  the  false  belief  is 
determined  by  the  false  perception.  The  direct  physical 
cause  of  illusions  is  frequently  obvious.  Thus,  illusions 
have  a  peripheral  origin  in  visceral  paresthesias  in  hypo 
chondriacal  insanity.  Illusions  of  taste  and  smell  arise 
from  a  coated  tongue  in  gastric  disorder,  and  from  a 
tainted  breath  in  phthisis  pulmonalis,  and  sexual  illusions 
likewise  arc  to  he  traced  to  ovarian  or  uterine  dia 

Many  interesting  instances  are  on  record  of  the  removal 

ot  the  local  cause  of  irritation,  and   of  the   disappearance 

of  the  sensorial  disorder.     It  has  also  happened,  now  and 

then,  that  the  patient  could   control   the   illusion    through 

certain  points  of  pressure,  or  by  closing  the  eyes  or  ears, 
or  by  change  from  the  re<  umbent  i<>  the  erect  posture, 

and    it     will    sometimes    be    found    that    patient-    resort    to 

these  expedients  for  relief.  The  cause  of  the  persistency 
ot  illusions  in  certain  cases  i-  obscure,  as  in  the  illusions 
smell  in  masturbatic  and  in  puerperal  insanity. 
The  force  of  expectant  attention  influences  the  origin 
of  illusions  in  the  insane-.  Just  a-  anj  person  in  eager 
expectation  ot  the  coming  of  someone  maj  mistake  slight 
noise    fi  i'-.  "i'  make  mistaki  9  in  identity  other 

wise  than  he  would  have  done  hail  he  been  less  expect 
ant,  so  the  insane  misinterpret  sights  and  sounds  in  ac 
cordance  with  their  ruling  expectations.     The  emotional 


origin  of  illusions,  to.,,  i-  similar  in  the  sane  and  the  in- 
sane, though  "fa  much  more  exaggerated  nature  in  the 

lalt.  r. 

me  persons  absolutely  cannot  see  things  precisely 
a-  th.y  occur  when  their  feelings  are  strongly  enlisted. 
IP  nee  arise  the  honest  but  wide  differences  of  statement 
under  oath  of  eye  witnesses  to  actual  occurrences.  Many 
of  the  illusions  of  the  insane  betray  a  strong  emotional 
liia-.  and  are  onty  exit cme  instances  of  this  principle. 

Patients  refer  hallucinations  or  illusions  sometimes  to 
tlnir  true  internal  source,  hut  more  frequently  they  locate 
them  external!] .  and  they  distinguish  between  them  and 
ordinarj  sense-impressions  though  tiny  cannot  doubt 
their  reality.     Hallucina  u   inti  lle<  lual 

sight  and  1         commi      and  those  ol  gen- 

eral sensation  and  of  taste  and  smell  are  about  alike  in  fre- 
quency. All  hallucinations  are  more  common  at  night 
than  in  the  daj  time  ;  and  it  is  probable  that  for  this  1 

1  aring  are,  upon  the  w  hi  I  requent 
than  those  -I  -j  -  lit.  the  attention  bi  Sned  to  audi- 
tory, suggestive  stimuli  in  the  absence  of  externa]  im- 
pressions of  the  other  sense-.  This  certainly  is  the  1 
as  regards  psyi  ho  -1  nsorial  hallucinations  dependent  on  a 
pathological  condition  of  both  the  cortical  centre  and  of 
the  peripheral  mechanism  of  special  sense.  In  general, 
hallucinations  of  sight  are  more  common  in  acute,  and 
hallucinations  of  hearing  in  chronic,  insanity.  All  the 
senses  are  seldom  involved  at  the  -a me  time,  and  a  single 
sense  is  seldom  affected  throughout  an  attack  to  the  exclu- 
sion of  all  the  other  senses..  In  verj  rare  cases  there  are  uni- 
lateral hallucination- of  difl'en  nt  61  f  sight  on  one 
Bide  and  hearing  on  the  other.  It  is  probable  that  not  less 
than  sixty  per  cent,  of  all  cases  of  mental  derangement 
have  illusions  or  hallucinations  at  some  stage  of  the  dis- 
ease. In  dementia  illusions  may  still  persist,  but  hallu- 
cinations disappi  ar  as  the  memory  fails.  The  dependence 
of  hallucinations  on  the  memory  is  also  illustrated  in  an 
interesting  manner  by  the  disappearance  first  in  order  of 
the  hallucination-  of  words  of  foreign  tongues  known  by 
the  patient,  and  also  of  the  elaborate  hallucinations  until 
none  1ml  the  most  simple  remain  in  the  advanced  bI 
of  the  disease,  and  finally  terminal  dementia  end-  the  his- 
tory of  these  phenomena,     Percepti luring  insanity  is 

altered  in  other  ways  than  those  escribed.     The 

time  required  for  the  perception  of  special  peripheral  stim- 
uli may  be  greatly  increased.  This  retarded  perception 
i-  found  in  the  acute  stage  of  most  states  of  menial  de- 
pression, and  in  dementia.  The  opposite  condition  of 
quickened  perception  is  of  ten  present  in  slates  of  mental 
exaltation,  and  in  some  cases  of  h\  sterical  insanity.  Per- 
ception is  also  variously  confused  or  impaired  in  the  dif- 
ferent kinds  of  menial  derangement  in  proportionas  mem- 
ory and  attention  beci  ime  aff<  1  ted. 

Consciousness.  Intellectual  consciousness,  which  is 
present  in  all  definite  sensations  and  idea-,  and  in  their 
mutual  and  combined  relation-,  i-  that  which  i-  to  be  here 
considered;  and  organic  consciousness,  arising  upon  the 
psj  chical  basis  of  the  organii  d  constituting 

the  fundamental  element  of  Btates  of  feeling,  will  be  no- 
ticed under  the  head  of  emotions.     Space  w  ill  tioi  permit 

samiuation  of  the  pathological  changes  oi  conscious- 
ness in  the  sense  of  introspective  attention,  or  in  any  of 
the  limited  meanings  in  which  it  is  often  used  ;  hut  the 
facts  witnessed  in  insanity  of  the  gross  changes  of  con- 
sciousness, viewed  in  the  wide  sense  of  a  consensus  of 
all  the  menial  function-  in  harmonious  activity,  will  be 
briefly  stated.     Clearnes  ciousness  is  only  attained 

by  the  perfect  coordination  of  all  the  faculties,  and  iu 
mental  alienation  obscurity  and  confusion  oi  conscious- 
ness arise  jusl  in  proportion  as  memory,  attention,  or 
any  of  the  single  mental  functions  tail-  to  act  in  harmony 
with  the  others.  Thus  there  will  be  found  in  insanity 
ever]   degree  of  impairment  of  separate  faculties,  and 

1  grade  of  loss  of  consciousness.  In  acute  delirious 
mania  the  mind  i-  crowded  with  ideas  in  rapid  flight, 
and  close  attention  is  impossible,  and  consciousness  is  nec- 
essarily confused.  In  other  cast  -  there  is  a  loss  of  mem- 
ory, and  a  corresponding  confusion  of  consciousness  and 
in  terminal  dementia.  With  total  amnesia,  intellectual  eon- 
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seiousuess  no  longer  exists,  though  organic  consciousness 
still  persists  as  in  the  lowest,  forms  of  idiocy.  In  epilep- 
tic and  paretic  insanity  there  are  partial  or  complete  losses 
of  consciousness  that  occur  at  various  stages  of  these  af- 
fections ;  and  in  all  acute  menial  depression  there  is  a 
painful  limitation  of  consciousness,  which  amounts  al- 
most to  complete  suspension  in  melancholia  attonita.  In 
mania  transitoria,  maniacal  and  epileptic  furor,  acute 
primary  dementia,  and  in  certain  stages  of  typhomania, 
there  is  complete  loss  of  consciousness. 

The  sudden  influx  or  withdrawal  of  large  masses  of 
ideas  and  feelings  causes  active  disorders  of  consciousness 
in  many  other  forms  of  mental  derangement,  and  great 
interest  attaches  to  disordered  consciousness  as  seen  in 
changes  in  personality  ;  for  the  understanding  of  which, 
facts  later  to  be  mentioned,  under  ccensesthesis,  are  need- 
ful. 

The  mental  functions  next  to  be  noticed  are  those  that 
are  concerned  in  the  reproduction  of  past  sensations  and 
ideas — the  representative  faculties  of  memory  and  imagi- 
nation. 

Memory.  The  memory  seldom  remains  intact  through- 
out an  attack  of  mental  alienation,  and  it  most  frequently 
suffers  a  variety  of  alterations  during  the  different  stadia 
of  the  disease,  and  every  conceivable  lesion  of  this  fac- 
ulty is  to  be  encountered.  Partial,  periodic,  progressive, 
and  total  loss  of  memory  are  familiar  features  of  insan- 
ity, and  here,  as  in  other  brain  diseases,  there  is  a  general 
order  of  degeneration  of  mnemonic  functions.  The  loss 
of  memory  is  first  for  the  simple,  and  then  for  the  com- 
plex ;  first  for  the  particular,  and  then  for  the  general  : 
first  for  that  which  is  new,  and  then  for  that  which  is  old. 
The  loss  of  memory  is,  also,  first  for  that  which,  is  intel- 
lectual and  voluntary;  second,  for  that  which  is  emo- 
tional and  involuntary  ;  and,  third,  for  that  which  is  in- 
stinctive and  automatic. 

Occasionally  in  states  of  mental  exaltation  there  is  a 
slight  increase  of  the  power  of  memory.  This  hyper- 
mnesia  is  analogous  to  that  seen  in  fevers  and  in  other  con- 
ditions of  morbid  excitation  of  cerebral  centres.  The 
rapid  flight  of  thoughts  facilitates  the  association  of  ideas, 
and  the  events  of  a  life-time  may  be  passed  rapidly  in 
review,  forgotten  languages  may  be  recalled,  and  other 
wonderful  feats  of  memory  performed.  The  more  cus- 
tomary condition  in  maniacal  states  is  a  profusion  of 
fleeting  ideas,  with  superficial  attention  and  imperfect 
recollection.  The  lesion  of  memory  in  melancholia  va- 
ries with  the  degree  of  depression.  If  there  is  great  men- 
tal tension,  inhibition  of  thought,  difficult  association  of 
ideas,  the  memory  may  be  greatly  impaired  ;  but  in  sub- 
acute cases  there  may  be  no  apparent  loss  of  this  func- 
tion. In  primary  dementia,  mania  transitoria,  melan- 
cholic frenzy,  epileptic,  alcoholic,  and  maniacal  furor, 
delirium  acutum,  and  terminal  dementia,  there  is  total 
amnesia.  In  hysterical  and  epileptic  insanity  there  are 
rare  instances  of  periodical  amnesia.  In  all  vivid  hallu- 
cinations and  overpowering  emotional  delusions  there  is 
apt  to  be,  for  a  brief  period  at  least,  loss  of  memory  from 
lack  of  attention.  Lapses  of  memory  are  also  common 
symptoms  in  senile,  paretic,  and  epileptic  insanities,  apart 
f  r<  im  the  progressive  amnesia  that  characterizes  these  affec- 
tions. The  general  recollection  which  a  patient  has  of  an 
acute  attack  of  insanity,  after  recovery,  is  of  a  summary 
nature  as  a  rule,  and  in  many  it  is  of  an  unreal  or  dream- 
like character,  and  it  is  almost  always  disagreeable.  It 
is  well,  however,  to  note  the  rare  exception  that  all  the 
minute  details  of  an  attack  may  be  retained,  and  its  pre- 
vailing emotional  state  may  be  recalled  as  more  pleasur- 
able than  any  ever  known  in  normal  existence. 

Imagination.  The  imagination,  like  the  other  mental 
functions,  gives  evidence  of  the  general  pathological  pro- 
cess in  insanity.  The  higher  forms  of  imagination,  the 
creative  powers  of  artists,  poets,  and  inventors,  is  always 
impaired  in  insanity,  which  is  never,  as  has  been  claimed, 
akin  to  genius  except  in  the  eccentric  display  of  low 
forms  of  imagination.  The  highest  creative  imagination 
presupposes  a  memory  richly  stored  with  well-arranged 
material  for  recombination,  quick  perceptive  and  asso- 
ciative power,  and  powerful  logical  faculty,  in  addition 


to  the  spark  of  inspiration  from  the  divine  altar,  and  these 
are  the  tools  with  which  the  work  of  creative  genius  is 
always  accomplished.  This  perfect  cooperation  of  all  the 
higher  psychical  functions  is  not  present  in  mental  de- 
rangement, and  it  will  be  found  that  one  of  the  earliest 
symptoms  of  insanity  is  a  failure  of  the  higher  forms  of 
imagination.  On  the  other  hand,  reminiscent  imagina- 
tion, the  imaging  power,  the  life-like  representation  of 
previous  sense-impressions,  and  also  lower  forms  of  con- 
structive imagination,  more  properly  termed  phantasy, 
are  not  only  present,  but  they  are  greatly  exalted  in  some 
kinds  of  mental  alienation.  It  is  morbidly  exalted  phan- 
tasy that  creates  the  numberless  pseudo-hallucinations  in 
monomania  ;  that  shapes  the  monstrously  absurd  and  ex- 
travagant ideas  in  general  paresis,  and  that  furnishes  the 
hallucinatory  phantasmagoria  of  epileptic  and  hysterical 
mania.  The  mental  state  of  some  chronic  maniacs,  like 
dream-life,  or  the  play-time  of  children,  is  a  continued 
display  of  unrestrained  phantasy.  The  imaging  power 
especially  is  often  in  a  condition  of  great  excitation,  and 
it  is  interesting  to  note  that  the  most  lawless  of  faculties 
still  acts  according  to  some  pathological  law,  in  the  uni- 
form reproduction  of  the  same  fantastic  array  of  snakes, 
insects,  and  animals  in  alcoholic  and  other  kinds  of  delir- 
ium. Diseased  imagination  in  the  insane  also  reveals 
itself  in  odd  conceits,  in  the  discovery  of  capricious  rela- 
tions of  things,  in  strained  and  whimsical  double  mean- 
inns  of  words,  and  in  crazy  rhyming  and  repartee  that  is 
akin  to  wit.  It  is  in  ecstatic  states  of  mental  derange- 
ment, however,  that  the  phantasy  attains  the  greatest 
height  of  pathological  activity  and  yields  those  seraphic 
visions  that  absorb  the  spellbound  patient.  In  states  of 
mental  depression  there  is  ordinarily  diminution  of  the 
power  of  imagination,  and  in  stupor  and  in  apathetic  de- 
mentia there  is  complete  loss  of  the  faculty. 

Rational  Processes.  The  higher  forms  of  thought,  as 
generalization  and  abstraction,  and  reason  as  the  crown- 
ing function  of  the  mind,  are  dependent  on  perception, 
memory,  and  imagination,  and  their  integrity  is  affected 
as  the  latter  become  disordered.  In  the  most  simple  act 
of  comparative  reason  the  perception  of  similarity  and 
difference  and  the  revival  in  memory  of  past  standards  of 
comparison  are  implied,  so  that  the  irrational  conclusions 
of  the  insane  are  often  due  to  deranged  perception. 

The  external  stimulus  of  the  organ  of  special  sense 
may  pass  centripetally  through  diseased  channels,  and 
may  be  perverted  on  the  way  to  the  cortical  centre  of 
conscious  perception,  and  falsified  perception  thus  be- 
comes one  term  of  the  comparison  by  which  the  errone- 
ous conclusion  is  reached.  In  like  manner  the  interde- 
pendence of  all  these  rational  processes  and  of  the  other 
powers  of  mind  might  be  shown. 

There  is  nothing  specific  or  peculiar  in  the  manner  or 
methods  of  these  higher  forms  of  thought  in  the  insane, 
as  has  been  supposed,  and,  so  far  as  they  are  accom- 
plished at  all,  they  take  place  as  in  health,  with  auto- 
matic regularity  and  in  accordance  with  the  organized 
laws  of  all  thought,  and  the  disparity  of  results  is  due  to 
lesions  of  the  primary  faculties  already  described.  The 
individual  differences  of  mind  are  retained,  and  the  rea- 
soning madman  will  reach  conclusions  and  defend  his 
delusions  with  the  same  logical  methods  that  he  is  accus- 
tomed to  employ  in  health  in  support  of  his  sane  opinions. 

In  this  connection  properly  belongs  the  consideration 
of  the  subject  of  insane  delusions. 

Delusions  have  long  been  ranked,  both  from  a  medical 
and  a  legal  point  of  view,  as  the  most  important  symp- 
toms pf  insanity.  It  is  better  understood  by  physiciaus 
than  by  lawyers  that  they  are  not  a  crucial  test  of  in- 
sanity, that  they  are  but  one  of  many  other  manifesta- 
tions of  the  general  pathological  condition  of  the  nervous 
system  in  mental  aberration,  and  that  they  never  in  them- 
selves constitute  the  disease  of  which  they  are  only  epi- 
phenomena.  An  insane  delusion  is  an  irrational  con- 
viction, originating  in,  and  continuing  by  reason  of,  func- 
tional or  organic  cerebral  disease".  It  is  a  belief,  contrary 
to  fact  and  to  common-sense,  retained  in  the  presence  of 
such  evidence  as  would  have  proved  its  falsity  to  the 
holder  in  his  normal  state  of  mind.- 
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Delusions   may   be  variously    classified,   but   most  at- 

tempts  in  this  direction  arc  as  artificial  as  the  phenomena 

an   i  implex.     The  mosl  important  natural  distinctions 

as  to  delusions  are,  first,  their  mode  of  "lijin.  and  second, 

their  essential  nature,  and  they  will  !"•  here  considi 

with  this  divisii 

The  pathological  origin  of  delusions,  as  regards  the  or 

of  mind,  may  be  intrinsic  or  extrinsic,  or,  in  other 

words,  the  conditions  from  which  thej  Bpring  maj  be  in 

tracerebral   or  extracerebral.     Tin-   intracerebral   origin 

exist  first  in  disturbano  bra]  circulation,  in 

emi     01  hj  peraemias  of  the  cortical 

centres,  or  of  the  central  sensory  ganglia,  or  in  active 

molecular  changes  and  organic  lesions  ol  these  regions. 

The  delusions  follow,  secondarily,  from  hallucinations, 

primary  result  in  disease  of  the  optic  thalami  in 

i   Instanci       A.gain,  the  intracerebral  origin  may 

.1111  the  presence  of  a  toxic  blood-supply,  resulting 

from  fevers  or  other  affections,  or  from  the  ingestion  of 

poisonous  substances,  Like  alcohol  or  opium,  which  in 

many  cases  give  a  specific  tinge  to  the  delusions  gener- 

• 
The  extracerebral  origin  of  delusions  is  to  be  found  in 
■  ral  irritations  of  the  peripheral  nervous  system,  in 
disease  of  the  visceral  organs,  in  disease  of  the  or- 
of  special  sense,  and  in  general  diathetic  states. 
Important   among   the   intrinsic   delusions    are  those 
termed  primordial,  which  arise  not  through  sense  im- 
pressions or  the  ordinal)  channels  of  association  of  ideas, 
but  as  the  immediate  product  of  diseased  mind-centres 
they  are  generated  spontaneously  and  spring  fully  formed 
into  consciousness,  and  they  often  create  perturbation  by 
the  suddenness  of  their  invasion.     Thej  are  common  in 
primary  monomania,  and  in  other  forms  in  which  there 
is  hereditary  instability  of  nervous  centres.     The  deliri- 
ous conceptions  resulting  from  the  retention  in  the  blood 
of  constituents  thai  should  have  been  eliminated  are  too 
well  know  ii  to  require  notice  here,  and  this  is  also  the  case 
in  those  arising  from  the  abuse  of  alcohol  or  other  toxic 
agents,  which  have  often  been  known  to  redevelop  pre- 
cisely the  same  delusions  in  the  same  patient. 

The  extracerebral  origin  of  delusions  from  peripheral 
irritations  has  Long  been  recognized,  and  it  is  immaterial 
as  i"  the  result  in  this  instance  whether  the  false  belief 
pass  through  the  intermediate  stage  of  an  illusion  or  not. 
In  numerous  patients,  with  persistent  delusions  relative 
to  some  part  of  their  body,  autopsical  examination  has 
iled  the  presence  of  chronic  Local  disease  as  the  origin 
of  the  false  conceptions. 

Gastro  intestinal  disease  and  local  irritations  of  the  sex- 
ual organs  are  especially  apl  to  give  rise  to  these  reflex 
delusions.  The  false  conceptions  that  occur  in  connec- 
tion with  disease  of  the  organs  of  special  sense  are  fre- 
quently secondary  to  the  illusions  thai  spring  from  this 
cause.     It  has  often  been  observed,  also,  that  deprivation 

ot  nlie  nr  111. ire  (if  the  special  senses  faVOrS  the  develop- 
ineiil  of  delusions  —that  a  Suspicious  turn  of  mind  results, 

with  a  fear  of  imposition,  that  may  be  increased  bj  the  false 
notions  thai  spring  from  impaired  perceptive  power.  In 
diathetic  conditions,  a-  in  pellagrous  ami  malarial  state-. 
and  in  phthisis  pulfnonalis,  delusions  appear  a-  sequels 

Of  the  cachexia,  and  they  may  have  a  rhythmical  recur- 
rence, ami  vicariously  replace  the  physical  symptoms  in 
tin  malarial  diathesis.  Dreams  are  also  a  cause  of  delu- 
sions. Even  in  comparative  health  the  disagreeable  im- 
pressions hi  dreams  may  persist  iii  waking  hours,  and 
thej  maj  require  a  strong  effortofwill  for  their  dismissal, 
ami  in  the  mind  already  weakened  bj  disease  they  may 

take   possession    of   Consciousness  With  the   same    tuna-   as 

sense  impressions,  and  thej  maj  thus  become  accepted 
Lities. 
It  i-  probable  thai  hallucinations  and  illusions  arc  the 
mosl  fruitful  source  o1  delusions  in  the  insane,  for  it  is 
more  difficult  for  them  than  for  persons  in  health  to  dis- 
credit the  evidence  of  their  senses.     It  is  not  infrequently 

incidence,  '"".  that    illusions  of   mure  than  one  sense 

conspire  to  confirm  the  false  belief.     The  perversions  of 

nil  sensations  and  of  the  muscular  sense  contribute 

largely  in  the  false  conceptions  of  the  iusauc.    The  or- 


ganic sensations,  ton.  play  an  important  part  in  the  de- 
lusions nf  change  of  personal  identity.  The  force  of 
imiiaiii.il  I.....  has  a  share  in  the  origin  of  erroneous  con- 
ceptions, a-  has  frequently  been  seen  in  epidemic  delu- 
sions and  in  the  special   type  of   "folic  a  deux"      [n  the 

same  patient  one  delusion  often  begets  another,  and  there 
is  often  a  central  false  belief  about  which  the  others  are 

formed.  It  cannot  he  denied  that  the  disposition  to  en- 
tertain certain  kind  sions  is  inherited,  and  some 
remarkable  examples  of  this  have  been  observed,  and  it 
would  s, ,  I,,  that  morbid  modes  of  thought,  like  suicidal 
impuKes,  may  I"-  transmitted. 

The  more  universal  causes  that  favor  the  origin  of  de- 
lusions are  general  ignorance,  superstition,  and  loose  and 
illogical  habits  of  thought.  The  person  that  has  all  these 
native  defects  of  mind  will  much  more  readily  be© 
the  subject  ot  insane  convictions  from  which  there  will 
s  Liability  of  recovery. 

Delusions  may  be  divided,  accordingto  their  nature,  into 
organized  and  unorganized,  and  they  may  he  subdivided 
into  depressive  and  expansive,  temporary  and  permanent, 
and  passive  without  tendency  to  action,  and  active  that 
are  embodied  in  acts  of  violence  or  in  other  correspond- 
ing conduct.  The  Latter  distinction  is  of  more  practical 
than  theoretical  importance, 

A  delusion  is  organized  when,  taken  as  a  centre  of  ideas 
and  feelings,  its  internal  and  external  relations  have 

logically  arranged  in  the  mind  of  the  patient.     A  patient 

Conceives  the  delusion  that  he  is  the  object  of  a  deep-laid 
and  life-long  Conspiracy,  and  about   this  central  idea  are 

gathered,  for  its  logical  support,  all  the  coincidence! 

his  past  or  present  Life  wnich  even  remotely  favor  the 
notion,  and  the  external  relations  of  the  idea*  to  persons 
and  events  are  systematically  arranged  in  the  patii 
mind,  over  which  the  delusion  finally  acquires  a  predomi- 
nant influence.  The  delusion  thus  becomes  an  organized 
centra]  point  of  departure  and  convergence  for  thoughts, 
feelings,  and  actions.  All  outward  occurrences  are  finally 
interpreted  solely  in  their  bearings  upon  this  ruling  idea, 
and  any  serious  opposition  of  this  erroneous  belief  usu 
silly  provokes  violent  emotional  demonstrations  in  the 
patient.  The  most  permanent  and  completely  organized 
delusions  are  found  in  primary  monomania,  and  in  other 
hereditary  types  of  insanity.  Between  these  completely 
organized  and  the  unorganized  delusions  are  those  having 
intermediate  grades  of  complexity  or  simplicity  of  forma- 
tion. The  unorganized  delusion  is  an  isolated  phenome- 
non having  no  special  or  established  relations  with  other 
insane    beliefs,    and    they    are    well    exemplified    by    the 

rapidly  changing  erroneous  beliefs  in  mania  and  general 
paresis. 

As  regards  this  principal  division  of  delusions,  how- 
ever, it  must  be  added  that  their  essential  nature  is 
always  dependent  on  the  stale  of  the  mental  faculties  in 
'^i  in  ral.  and  of  the  rational  processes  in  particular.  If 
the  higher  forms  of  thought  and  reason  still  exist  and 

are  not  in  functional  abeyance,  the  false  conception  is 
always  organized  by  an  inherent  law  of  the  mind  that 
invariably  assigns  causes  and  rational  explanations  for 
things  subjectn  e. 

There  is  failure  of  organization  of  delusions,  then,  just 
in  the  degree  that  there  is  loss  of  the  rational  procest 

The  svvitllv  changing  ideas  of  mania  do  not  admit  of  at- 
tentive thought  and  of  consecutive  reasoning,  so  that  the 
delusions  are  unorganized  and  mainly  ot  sensorial  origin. 
In  acute  melancholia  there  is  painful  concentration  and 

slowness  of    ideas  and   inhibition  of    the    higher  mental 

functions,  and  the  unorganized  delusions  are  chiefly  the 
vague  embodiment  ot  depressing  emotions      in  dementia 

and  in  all  chronic  forms  of  mental  weakness  the  delusions 

are  unorganized,  in  accordance  with  the  general  law  above 

stated. 

The  nature  of  the  delusion  thus  becomes,  to  some  ex- 
tent, an  index  to  the  general  state  of  the  rational  facul- 
ties. Permanency  is  a  feature  of  bad  import  in  insane  de- 
lusions for  the  force  of  habit  is  as  -real  here  as  in  health. 
Every  recurrence  of  the  morbid  idea  serves  to  ti\  it  in  the 
mind,  and  it  soon  becomes  an  inveterate  symptom  that 
will  continue  even  though  the  local  disease  iu  which  it 


62 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Insanity. 
Insanity. 


originated  may  have  passed  away.  The  patient  who  be- 
lieves that  he  has  a  lizard  in  his  stomach  may  continue  by 
force  of  habit  to  entertain  the  delusion  long  after  the 
healing  of  the  gastric  ulcer,  which  may  have  been  the 
physical  origin  of  the  idea.  Probably  this  force  of  mental 
habit  alone  is  sufficient  to  prevent  complete  recovery  in 
certain  cases  in  which  a  few  false  convictions  become 
fixed,  though  there  has  been  a  return  to  comparative 
health  in  other  respects.  The  general  health  may  be  good, 
and  there  is  presumably  no  cerebral  lesion  to  account  for 
these  inveterate  delusions,  and  the  only  hope  is  that  they 
may  fade  out  in  the  course  of  time,  as  occasionally  hap- 
pens. The  usual  manner  of  disappearance  of  most  delu- 
sions is  gradual,  and  they  tend  to  recur  in  a  modified 
form  for  mouths  after  apparent  recovery.  The  most  tem- 
porary delusions  occur  in  acute  forms  of  insanity,  and 
they  are  often  due  to  rapidly  changing  illusions. 

In  chronic  insanity  the  remnants  of  former  insane  be- 
liefs and  the  empty  verbal  formulae  automatically  re- 
peated, arc  not  in  any  strict  sense  to  be  ranked  as  delu- 
sions. The  division,  again,  of  the  false  beliefs  of  the 
insane  into  depressing  and  expansive,  is  clinically  justi- 
fied. The  delusion  is  often  the  special  outcome  of  the 
prevailing  mood  of  mind,  whether  depressed  or  exalted. 
It  is  only  in  transition  stages,  or  in  rare  instances,  that  it 
fails  to  reflect  the  dominant  emotional  tone.  It  is  only 
because  the  false  belief  is  mistaken  in  its  entirety  that 
there  are  apparently  so  many  exceptions  to  this  rule. 
Thus  a  melancholic  patient  may  reveal  the  expansive  de- 
lusion that  the  house  in  which  he  is  confined  has  been 
purchased  for  him,  and  that  the  repairs  in  progress  are 
for  his  benefit  ;  and  the  rest  of  the  conviction  may  not  be 
mentioned,  that  the  house  is  to  serve  as  his  funeral  pile, 
and  that  he  is  to  be  buried  in  it  as  a  punishment  for  his 
sins.  As  a  general  thing,  then,  the  prevailing  psychical 
tone  determines  the  agreeable  or  painful  character  of  the 
delusion. 

A  certain  influence  in. the  same  direction  is  exerted  by 
the  natural  temperament  and  disposition  of  the  patient, 
and  a  delusion  may  be  simply  an  extreme  exaggeration 
"of  a  native  trait  of  mind,  so  that  great  self-conceit  may 
pass  into  a  belief  in  the  possession  of  superhuman  abili- 
ties. The  delusions  of  primary  monomania  are  some- 
times of  this  nature.  The  outgrowth  of  intense  suspicion, 
as  an  inherited  characteristic  of  some  minds,  readily  as- 
sumes the  proportions  of  insane  delusions. 

False  convictions  of  purely  subjective  origin  differ 
somewhat  from  those  having  an  objective  basis  of  fact, 
so  that  external  circumstances  may  have  some  influence 
in  shaping  the  form  of  a  delusion.  In  fact,  among  the 
insane  of  the  same  nation,  during  all  ages  of  the  world, 
there  has  always  been  a  surprising  sameness  of  false  be- 
liefs, due  to  similarity  of  environment  ;  and  the  sexual, 
religious,  and  persecutive  delusions  are  universal  in  all 
times  and  places. 

A  large  percentage  of  all  delusions  are  rooted  in  the 
generic  emotion  of  fear,  and  they  have  their  analogies  in 
many  morbid  fears  springing  from  functional  nervous 
derangement,  and  termed  agoraphobia,  claustrophobia, 
anthropophobia,  and  other  similar  apprehensions,  that  are 
to  be  regarded  psychologically  as  incipient  delusions 
aborted  in  the  emotional  stage.  Similar  fears  are  com- 
mon in  insanity,  and  their  genesis  is  to  be  found  in  phys- 
ical conditions  that  may  sometimes  be  temporarily  re- 
lieved by  remedies  that  stimulate  the  circulation  and  the 
nervous  centres.  Thus  the  painful  prodromal  stage  of 
melancholia  is  often  one  of  vague  fear,  in  which  every 
new  event  excites  some  corresponding  apprehension,  and 
temporary  relief  may  be  sometimes  afforded  by  the  stimu- 
lus  of  alcohol  or  opium. 

This  account  of  the  origin  and  nature  of  delusions  fa- 
cilitates an  insight  into  the  reasons  for  their  persistence. 
In  health  erroneous  ideas  also  arise,  but  they  are  com- 
pared with  past  standards  of  experience,  and  judgment 
readily  makes  the  necessary  correction  ;  but  in  insanity 
memory  and  discrimination  are  impaired,  and  the  stand- 
ards of  comparison  are  either  not  furnished,  or  they  can 
not  be  used,  and  this  is  the  most  common  reason  why  the 
delusion  persists.     In  the  hereditary  madman  the  delu- 


sion may  be  an  exaggeration  of  a  natural  trait  of  vanity 
or  suspicion,  and  is,  as  it  were,  an  inherent  part  of  his 
nature  ;  and  what  was  tersely  said  in  sacred  writ  of  natu- 
ral fools,  two  thousand  years  ago,  is  equally  true  today, 
"  Though  thou  shouldst  bray  a  fool  in  a  mortar,  yet  will 
not  his  foolishness  depart  from  him." 

The  reason  for  permanency  is  evident  in  those  false  be- 
liefs sustained  by  an  illusion  due  to  chronic  local  disease 
of  the  peripheral  organs,  or  in  those  generated  by  pro- 
gressive organic  cerebral  lesions.  In  dementia  the  kernel 
of  the  delusion  has  gone,  and  the  verbal  shell  remains  as 
empty,  sounding  words,  without  meaning  or  feeling  for 
the  patient,  and  their  repetition  becomes  purely  automatic. 
In  some  instances  patients  do  correct  their  delusions,  and 
that,  too,  by  means  of  external  circumstances,  or  by  judi- 
cious and  timely  assistance  given  them  ;  and  it  is  a  com- 
mon error  to  suppose  that  it  is  idle  to  attempt  to  render 
an}'  aid  in  this  respect  in  any  case.  The  feasibility  of 
any  measure  of  relief  depends  entirely  on  the  mode  of 
origin  and  on  the  exact  nature  of  the  false  conviction, 
which  may  be  modified,  if  not  removed,  in  certain  cases. 
It  has  been  stated  that  a  primary  central  false  belief  may 
beget  secondary  false  beliefs,  and  in  this  case  the  original 
delusion  usually  outlives  the  others,  but  when  there  is  a 
change  in  the  general  emotional  tone  the  delusions  most 
in  accord  with  it  are  those  most  apt  to  survive.  This  is 
seen  in  primary  monomania,  in  which  occasionally  a 
change  of  the  fundamental  emotional  tone  from  one  of 
depression  to  one  of  modified  expansion  takes  place,  and 
thereupon  compensatory  delusions  of  grandeur  may  sup- 
plant or  commingle  with  the  primary  delusions  of  perse- 
cution. 

Preoccupation  with  that  which  concerns  self  is  a 
common  characteristic  of  most  invalidism,  and  this  self- 
ish concentration  is  especially  marked  in  insanity,  so  that 
one  of  the  most  universal  traits  of  insane  delusions  is 
that  they  relate  more  or  less  directly  to  the  patient.  The 
loss  of  altruistic  sentiments,  which  occurs  as  one  of  the 
earliest  phenomena  of  mental  alienation,  deprives  all 
ideas  that  relate  to  others  of  weight  or  influence  in  the 
mind  of  the  patient,  and  leaves  egoistic  thoughts  as  the 
remaining  material  out  of  which  false  convictions  are 
constructed.  There  is  a  rare  form  of  delusion,  probably 
of  amnesic  nature,  by  which  current  events  are  mistaken 
for  repetitions  of  past  experiences.  The  false  conviction 
is  that  the  present  reality  in  each  instance  is  but  the  re- 
newal of  a  former  occurrence. 

Through  defect  of  memory  the  patient  fails  to  detect, 
either  the  precise  similarity  or  the  exact  points  of  differ- 
ence between  the  two  events,  which  are  thus  mistaken  for 
things  identical  in  form,  and  the  sufferer  passes  into  a 
painful  state  of  increasing  confusion  of  mind. 

Finally,  it  may  be  said  of  all  insane  delusions  that  they 
are  to  be  judged  and  dealt  with  not  according  to  their 
outward  verbal  form,  which  is  of  little  significance,  but 
according  to  their  nature  and  origin,  which  are  alone  of 
fundamental  importance. 

Apart  from  insane  beliefs  there  are  in  mental  aliena- 
tion other  formal  deviations  of  the  rational  processes 
from  a  normal  standard,  and  one  of  the  most  obvious  of 
these  is  a  change  in  thought-rate.  A  definite  interval  of 
time  lapses  between  the  reception  of  a  peripheral  stim- 
ulus and  its  conscious  perception,  and  this  fraction  of  a 
second  varies  for  the  different  organs  of  special  sense, 
and  is  greatly  increased  in  many  forms  of  insanity.  Like- 
wise there  is  a  time-rate  for  rational  processes,  which  may 
be  shortened  in  mental  exaltation,  but  it  is  ordinarily 
greatly  prolonged  in  states  of  mental  depression  or  of 
mental  weakness.  The  words  addressed  the  patient  are 
duly  apprehended,  and  the  process  of  thought  follows 
the  usual  channels,  but  with  greatly  retarded  pace,  and 
the  correct  answer  is  finally  given  after  much  delay. 
This  retardation  is  often  proportionately  greater  in  the 
rational  process  than  in  the  perceptive  and  reflex  acts. 
These  changes  in  time-rate  are  often  of  practical  value  iu 
diagnosis  and  prognosis. 

The  review  of  the  symptoms  of  insanity,  as  strictly 
comprised  under  aberrant  intellect,  is  now  complete,  and 
attention  will  next  be  turned  to  such  abnormal  phenomena 
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a-  an  •  mbraced  under  feeling,  as  the  Becond  main  divi- 
sion of  mind.  Peeling,  with  a  view  t"  the  needs  of  the 
Bubjecl    is  subdivided  into  01  cceneesthe- 

simple  emotions,  pleasurable   or  painful,  and  com- 
plex emotions,  egoistic  or  altruistic,  and  its  pathological 
disturbances  will  be  considered  in  t  J  j  i  — ■  order. 
Bj  organic  sensations  are  here  understood  those  sub- 

cious  impressions  that  are  received  by  the  brain  from 
all  portions  of  the  human  organism.  The  brain,  as  the 
presiding  organ  in  the  human  economy,  N  in  structural 
connection  and  in  functional  sympathy  with  every  01 
and  tissue  of  the  body.  Muscular,  neural,  circulatory, 
respiratory,  and  visceral  impressions  go  to  form  this  com- 
mon fun  I  I  ions,  that,  from  thi 

e,  n  ach  the  ci  n  bral  centn  -  in  an  un- 
broken  si  queuce,  and  that  are  subconscious  in  health.  It 
i-  only  during  disc  ase,  or  abnormal  change  in  the  partic- 
ular organic  sensation,   that  the  latter   becomes  clearly 

scious  and  attracts  special  attention.     The  resultant 

ii  the  organic  sensations,  from  all  of  the  above  men- 
tioned sourci  eral  state  of  feeling  anic 
consciousness,  known  as  the  coenaesthesis,  which  is  of 
Q6til  utins  the  basis  of  emotions. 
I  i-  i-  well  known,  the  organic  impression  from  a  single 
illy  deranged  organ,  like  the  Stomach  or  liver, 
maj  cause  decided  emotional  depression,  it  can  readily 
be  understood  that  the  sum  totalof  muscular,  neural, 
(in  ulatory,  respiratory,  and  viscera]  impressions  may 
diii  rmine  the  fundamental  emotional  tone,  the  general 
conscious  fi  i  ling  of  well  being  or  of  ill-being,  the  pleas- 
urable i  t  painful  ca  oresl  tn 
Among  the  most  early  and  constant  occurrences  in  in- 
b  tiges  in  these  organic  b<  usations  that  n 
in  a  depressed  or  exalted  coenaesthesis,  a  painful  it  ex- 
pansive emotional  mood,  as  most  typically  seen  in  mel- 
ancholia and  mania.  The  various  factors  that  serve  in 
compose  the  melancholic  and  maniacal  state  will  he  here- 
after described.  The  altered  coenaesthesis  is  one  of  the 
most  essential  of  these  factors,  as  it  furnishes  the  emo- 
tional basis  of  these  states.  It'  this  ground  tone  of  feel- 
ing be  gloomy,  the  simple  emotions  thai  arise  upon  it 
■will  be  painful  ;  but  if  it  be  pleasurable,  the<  motions  will 
c  irrespond  in  character. 

The  alterations  in  the  coenaesthesis  may  lie  sudden  or 
gradual.  A  gradual  and  physiological  change  is  wit- 
nessed at   tin'   time  nf  puberty,  due  In  the  inllux  of  or- 

c  sensations  from  tin-  reproductive  organs.  This 
alteration  maj  become  pathological,  as  already  seen  in 
pubesci  nt  insanity.  In  various  forms  of  mental  derange- 
ment the  ccensesthetic  changes,  though  not  mi  radical  as 
those  of  p  .  arc  often  mure  Midden,  and  complete 

ly  interrupt  the  harmony  d  n  lations  between  the  brain 
and  the  whole  system  of  organs.  The  disordered  coen- 
aesthesis is  important  also  as  forming  one  element  in  the 
changes  nt'  personal  identity  so  common  among  the  insane. 
The  ego  N  the  sum  not  only  of  the  present  and  past 
states  of  intellectual  consciousness,  but  also  nt'  states  nt' 
systemic  consciousness.  It  is  dependent,  therefore,  nut 
i>nh  upon  conscious  mi  mory,  but  upon  organic  conscious- 
ness, which  is  alone  active  during  nearly  a  third  nt'  exist- 

.  in  Bleep,  and  al-<>  in  foetal  life.  Now,  when  there 
i-  a  -udi  leu  and  decided  alteration  in  either  of  these  kinds 
isness,  a  sense  of  divided  personality  at 
It  it  were  possible  to  substitute,  in  the  old  man  with 
mi  morj  of  tic  past  intact,  all  the  organic  sensations  of 
youth  —a  complete  youthful  coenaesthi  sis — it  would  pro^  e 
a  rude  shock  to  the  sense  nt'  personal  identity.  Thus,  in 
the  insane  the  sudden  changes  in  the  coenaesthesis  that 
are  -  aything  known  in  health,  produce  that 

genera]  feeling  of  estrangement  which  favors  delusions  of 
change  in  individuality,  of  metamorphosis  into  animal-, 
and  similar  irrational  notions,  which  are  initiated  usually 

ly  perversions  nt'  - e  of  the  specific  forms  of  sensation. 

Having  thus  alluded  to  the  organic  source  of  emotions, 
ami  tn  their  natural  division  into  pleasurable  and  pain- 
ful, it  will  he  wi  11  i.i  inquire  into  tin  ir  higher  relations, 

inin  the  nature  nf  tin-  changes  which  tiny  constantly 
undergo  in  insanity. 

I       anatomical  Beat  nf  the  emotions  i-  the  cerebral 


cortex,  and  all  definite  emotions  are  inseparable  from  in 
and   with  them  they  probably  Bhare  the  same  cerebral 

'I  tie  constant  afflux  to  these  cerebral  centre-  oi 
systemic  influences  determines  the  prevailing  emotional 

the  special  emotion  i-  evoked  by  a  sensation 
presented  for  the  first  time  through  one  of  the  special 
senses,  or  by  a  feeling  revived  in  accordance  with  the 
usual  laws  of  association.  The  general  character  of  the 
emotions  in  any  individual  will  depend  on  the  inherited 
ami  inherent  qualities  of  cerebral  centres,  and  on  the 

structural  variety  and  extent  nf  the  cortical  association- 
trails  established  bj  the  influence  of  habit,  education, 
ami  em  ironment.     Th<  ral  facts  thrown   light 

pathological  emotional  disturbances  so  constant  in 
insanity.    In  the  first  place,  there  are  the  radically  distinct 
states  of  menial  depression  and  exaltation,  with  <■ 
Bponding  painful  and  pleasurable  emotions,  determ 
largely  by  the  coenaesthesis.     Then  come  hosts  of  emo- 
tion-, arriving  through  no  adequate  external  cause,  hut 
through  perverted  sensations  of  the  special  senses  de- 
scribed under  illusion-.     This  is  often  the  origin  nf  (he 
rapid  emotional  changes  in  mania.     Again,  innumi  i 
morbid   emotions  are  generated   by   local    patholoe 
irritation-  or  variations  in  the  quality  or  quantity  of  the 
blood  Supplied  t"  emotional  conical  citilres. 

The  emotions  thus  aroused  in  mental  derangement  pass 
into  muscular  action,  or  they  effect  changes  in  secretion 
and  iii  nutrition.  Tin-  facility  of  motor  discharge  of 
emotions  would  seem  to  he  much  increased  in  states 
mental  exaltation,  for  the  incessant  muscular  movements 
of  maniacs  an-  the  coorcKbated  expression  of  emotions 
rather  than  of  the  simple  oi  ed  of  activity,  or  of 

the  automatism  of  certain  other  types;  while  the  glan- 
dular emotional  effects  appear  to  he  greatly  diminished  in 
iie  states,  in  which  tin-  most  intense  grief  may 
fail  to  give  rise  to  lachrymation.  Again,  while  it  i-  true 
that  the  depressing  emotions  and  the  malnutrition  of 
melancholia  an-  common  symptoms  of  a  general  patho- 
logical  -late,  it    must    al-o   he   admitted   that    there   is    lln 

suspension  Inn-  of  the  general  law,  thai  pent-up  emotion 
that  finds  no  outlet,  either  motor  or  glandular,  will  de- 
range nutrition  ;  ami  it  was  not  without  some  reason  that 
ancient  writers  represented  the  silent  and  motionless 
melancholiac  as  a  prey  whose  flesh  was  consumed  by  his 
own  corroding  emotions. 

Occasionally  in  acute  mania,  and  in  maniacal  furor, 
and  melancholic  frenzy,  there  is  to  in-  w  itnessed  a  tumult- 
uous outbreak  of  emotions  occurring  with  the  sudden- 
ness and  \  iolence  of  the  epileptic  motor  discharge.  The 
probable  pathology  of  these  tempestuous  emotions  is  in- 
tense (  oftical  h\  pera  mia,  resulting  in  a  spontaneous  dis- 
charge of  emotional  tone  In  general  paresis,  too,  the 
incoherent  succession  of  exaggerated  (motions  would 
seem  tn  he  due  tn  some  similar  pathological  process  ill 
the  cortex  cerebri,  rather  than  tn  the  action  of  sensorial 
provocatii  the  usual  laws  of  association  of  feel- 

ings. In  states  of  menial  weakness  tin-  emotional  phe- 
nomena still  continue,  though  in  a  greatly  diminished 
degree,  even  in  the  absence  of  recollection  ;  and  not  until 
the  amnesic  disorder  has  reached  the  -  lsso- 

ciation  of  ideas  i-  there  a  complete  extinction  of  the  emo- 
tions as  seen  in  terminal  dementia. 

The  division  of  the  more  complex  emotions  into  egoistic 
and  altruistic  is  appropriate  to  the  course  of  events  in 
mental  derangement.  It  i-  a  rule,  almosl  without  excep- 
tion, that  the  altruistic  emotions  are  lost  in  insanity. 
This  loss  ,i|  the  higher  social  feelings  is  not  only  one  of 
the  most  diagnostic,  hut  also  one  of  the  earliest  manifes- 
tations oi  the  disease.  On  the  other  hand,  the  egoistic 
emotions  seem  to  be  greatly  intensified,  hut  this  i-  to  he 
partly  explained  by  the  absence  pf  the  counterbalancing 
influence  of  the  higher  feelings.  This  early  loss  of  altru- 
istic Bentiment,  which  is  the  only  sure  guide  through  all 
the  intricacies  d'  social  lite,  and  the  consequent  failure  of 
the  patient  to  adapt  himself  to  the  varying  relations  of 
hi-  personal  environment,  often  furnish  the  earliest  indi- 
cations  of  the  development   v(  menial  alienation,  which, 

a-  Esquirol  long  ago  pointed  nut.  begins  with  changes  in 
notional  nature. 
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Insanity. 
Insanity. 


To  close  this  review  of  the  pathology  of  feeling,  as  the 
second  main  division  of  mind,  two  of  its  most  typical  and 
antithetical  conditions,  viz.,  the  melancholic  and  the  ma- 
niacal states,  will  now  receive  a  complete  description,  and, 
to  avoid  recurrence  to  the  subject  the  physical  accom- 
paniments of  these  states  will  also  be  included. 

The  melancholic  state,  fully  developed,  presents  the 
following  phenomena  :  There  is  a  paucity  of  ideas  and  a 
painful  limitation  of  the  range  of  thought,  and  of  the  as- 
sociation of  feelings.  There  is  partial  loss  of  voluntary 
attention,  and  the  persistence  of  a  few  fixed  and  gloomy 
conceptions  in  consciousness.  Recollection  is  impaired", 
mental  processes  are  slow  and  labored,  and  conclusions 
are  reached  with  difficulty.  There  is  tension  of  mind, 
increased  mental  inhibition,  loss  of  spontaneity  and  of 
will-power.  A  phenomenon  of  the  utmost  importance 
is  the  fundamental  emotional  tone  of  depression,  due 
to  perverted  systemic  sensibilities  and  a  morbid  coen- 
resthesis,  which  are  the  organic  substrata  of  the  gloomy 
emotions  that  constantly  pervade  the  mind  of  the  patient 
and  constitute  the  essence  of  the  psychical  affection. 
The  somatic  phenomena  are  equally  characteristic.  The 
general  physical  features  presented  are  those  of  com- 
plete anenergia.  The  flexors  and  adductors  act,  hut 
there  is  relaxation  of  other  muscles.  The  excess  of 
action  of  the  flexors  over  the  extensors  results  in  the 
bent  posture  of  the  body,  and  in  the  forward  inclination 
of  the  head.  The  respiration  is  superficial,  and  often  in- 
frequent. The  variations  in  the  circulatory  and  vaso- 
motor symptoms  are  such  as  have  been  confirmed  by 
physiological  experiments  in  induced  states  of  physical 
pain.  There  is  vascular  hyperkinesia  and  increase  of 
blood-pressure,  and  the  arterial  tension  and  narrowing, 
with  the  corresponding  cerebral  anaemia,  would  seem  to 
favor  Meynert's  view,  that  the  general  malaise  is  partly 
due  to  dyspnoeic  suffering  of  nervous  elements  insuffi- 
ciently supplied  with  oxygenated  blood.  The  angiospasm 
often  extends  to  the  cutaneous  capillaries,  and  results  in 
a  pallid  aspect  or  in  lividity  of  the  extremities.  There  is 
■diminution  of  secretions  and  excretions.  The  perversion 
of  general  and  special  sensations  favors  the  origin  of  the 
delusions  that  arise  as  the  culminating  manifestation  of 
this  general  melancholic  state. 

The  maniacal  state  also  presents  a  typical  combination 
of  psychical  and  somatic  symptoms. 

The  mental  phenomena  are  an  increased  flow  of  ideas, 
great  rapidity  of  thought-rate  and  of  all  the  psychical  pro- 
cesses, unusual  facility  of  memory,  of  imagination,  and 
of  the  association  of  ideas.  The  resultant  of  the  organic 
impressions  is  most  agreeable,  and  the  pleasurable  ccen- 
aesthesis  is  expressed  in  a  most  expansive  emotional  tone. 
There  is  a  sense  of  unbounded  satisfaction  and  a  great  ex- 
aggeration of  self-feeling.  Emotions  of  a  paint' id  nature 
may  be  momentarily  provoked,  but  in  the  main  the  feel- 
ings correspond  to  the  general  joyful  frame  of  mind. 
There  is  a  complete  absence  of  mental  inhibition,  and  this 
removal  of  all  the  customary  checks  of  thought  and  feel- 
ing imparts  an  additional  agreeable  impression,  of  free- 
dom. Illusions  and  delusions  arise,  but  they  are  seldom 
permanent,  and  they  are  apt  to  be  displaced  by  the  surg- 
ing crowd  of  new  ideas. 

The  somatic  symptoms  are  a  great  organic  need  of  bod- 
ily activity,  increased  muscular  innervation  and  coordi- 
nation, and  heightened  muscular  sense — almost  ceaseless 
coordinated  movements  that  are  psycho-motor  in  most 
cases,  though  sensorimotor  or  automatic  in  others,  and 
that  are  not  followed  by  any  natural  sense  of  fatigue. 
Insomnia  is  a  constant  symptom.  Polydipsia  and  poly- 
phagia are  not  uncommon,  and  there  is  usually  an  increase 
of  the  sexual  appetite.  The  secretions  and  excretions  are 
frequently  increased,  and  respiration,  circulation,  and  nu- 
trition are  active  ;  and  still  there  is  ordinarily  a  gradual 
loss  in  weight. 

The  melancholic  and  maniacal  states  above  described 
are  not  to  be  confounded  with  the  melancholia  or  mania 
as  distinct  types  of  insanity  pursuing  a  definite  course, 
though  they  form  an  integral  part  of  these  types  ;  but  they 
also  constitute  the  prodromes,  sequels,  or  intercurrent 
phenomena  of  many  other  forms  of  mental  derangement. 
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Thus,  general  paresis  may  have  either  of  these  states  as 
intercurrent  phenomena  that  only  temporarily  interrupt 
but  do  not  slay  the  onward  course  of  the  disease,  and  it 
would  be  a  mistake,  on  the  occurrence  of  the  melancholic 
state,  to  call  the  general  paretic  a  case  of  melancholia. 

The  pathological  manifestations  that  are  embraced  un- 
der will,  as  the  final  division  of  mind,  will  be  here  de- 
scribed, along  witli  the  disorders  of  the  appetites,  which 
are  regarded  as  having  a  deep  relation  to  the  will  ;  for  ap- 
petites, when  conscious,  constitute  desires  that  are  the  basis 
of  will,  and  their  perversions  in  insanity  are  symptoms  of 
great  practical  importance. 

The  appetites  that  are  daily  recurrent  throughout  life 
are  hunger,  thirst,  and  sleep,  and  the  only  organic  need 
that  is  not  thus  recurrent  is  the  sexual  appetite,  which  re- 
turns with  variable  strength  and  frequency  at  all  stages 
of  existence,  with  the  exceptions  of  childhood  and  se- 
nility. In  mental  derangement  the  appetite  for  food  is 
usual!}-  much  diminished.  Food  is  sometimes  refused 
through  gustatory  illusions  or  delusions  of  poisoning,  or 
leal  perversions  of  the  sense  of  taste,  but  more  frequently 
from  an  instinctive  loathing  of  food  that  often  amounts 
to  sitophobia.  In  other  cases  a  small  amount  of  food 
causes  satiety,  anil  a  full  meal  excites  nausea.  There  is 
occasionally  an  increase  of  appetite,  as  in  certain  stages  of 
mania,  general  paresis,  and  dementia.  This  boulimia  in 
mania  may  be  the  natural  result  of  excess  of  activity 
and  waste  of  tissues,  but  in  general  paresis  and  dementia 
it  is  often  due  to  gastric  anaesthesia  and  to  the  entire  ab- 
sence of  repletive  sensations.  In  hysterical  insanity  both 
extremes  may  be  encountered  in  a  recurrence  of  anorexia 
and  polyphagia. 

The  perversions  of  appetite  in  mental  disease  have  their 
analogies  in  the  pica  of  pregnant  women  and  of  chlorotic 
girls,  in  clay-eating  among  southern  negroes,  and  also 
in  chthonophagia  in  the  West  Indies,  and  in  Hudson  Bay 
territory,  and  in  various  similar  practices  in  many  parts  of 
the  world.  The  greatest  extreme  of  depraved  appetite 
among  the  insane  is  seen  in  the  devouring- of  their  own 
excrements.  This  coprophagy  in  idiocy  may  possibly  sig- 
nify a  simple  reversion  to  low  forms  of  appetite,  as  often 
seen  in  animals,  but  in  active  mental  derangement  it  is  an 
unfavorable  indication  of  the  depth  of  the  pathological 
cerebral  processes.  Anthropophagy  in  epileptic  and  in 
puerperal  insanity  would  seem  to  be  more  nearly  allied 
to  perversions  of  the  sexual  instinct. 

Thirst,  like  hunger,  undergoes  abnormal  variations  in 
mental  disease,  and  it  is  decreased,  rather  than  increased, 
as  a  rule. 

Polydipsia  sometimes  occurs  in  mania  and  general  pa- 
resis, and  in  many  forms  of  insanity  there  is  a  craving 
for  hot  and  spiced  drinks,  and  especially  for  alcoholic 
beverages. 

Sleep  is  greatly  deranged  in  the  acute  forms  of  insanity. 
In  mania  insomnia  is  a  constant  symptom.  The  maniac 
frequently  goes  days  without  sleep,  and  for  months  to- 
gether he  may  not  repose  in  sleep  more  than  two  or  three 
hours  out  of  the  twenty-four,  and  still  he  shows  no  signs 
of  somnolence  or  of  fatigue.  In  most  forms  of  mental 
depression  sleep  is  greatly  diminished,  and  interrupted  by 
frightful  dreams.  In  the  convalescent  stages  of  insanity, 
as  in  dementia,  sleep  may  lie  greatly  prolonged. 

The  sexual  appetite  is  usually  increased  in  states  of 
mental  exaltation,  and  decreased  in  states  of  mental  de- 
pression. In  mania  it  may  reach  the  height  of  satyriasis 
or  nymphomania,  and  in  melancholia  or  dementia  psy- 
chical impotence  is  not  uncommon. 

'  Abnormal  sexual  manifestations  are  frequent  in  pubes- 
cent, puerperal,  climacteric,  and  hysterical  insanity,  and 
in  senile  dementia  there  is  sometimes  a  final  flame  of 
sexual  passion  before  the  total  extinction  of  the  desire. 
Mental  disease  may  cause  the  most  abominable  perver- 
sions of  the  sexual  instinct,  leading  to  unnatural  indul- 
gences, sexual  feeling  between  those  of  a  sex,  anthro- 
pophagy, and  a  combination  of  homicidal  and  sexual 
impulses.  The  diseased  manifestations  of  this  instinct  in 
women  are  more  apt  to  occur  periodically  with  the  cata- 
menial  molimen,  which  brings  often  an  exacerbation  of 
all  the  mental  symptoms, 
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The  artificial  appetites  in  mental  alienation  gain  re- 
newed force,  and  there  is  often  an  insatiable  longing  for 
drugs  and  alcoholic  Btimulants,  which  should  be  admin- 
istered wiih  a  knowledge  of  the  readiness  with  which 
artificial  appetites  are  acquired  bj  the  insane. 

The  will,  regarded  as  the  highest  power  of  the  mind, 
as  the  controlling  and  directing  faculty,  i-  always  im 
paired  in  insanity.  The  forcible  manner  and  uncontrol- 
lable conduct  of  maniacal  patients  have  been  called  hy- 
perbulic,  as  revealing  unusual  will-power;  but  this  is  a 
mistake,  for  the  highest  function  of  will  i-  to  restrain. 
The  maniacal  patienl  bas  completely  lost  the  supreme 
will-power,  which  is  the  control  of  the  thoughts  bj  the 
fixation  of  attention  and  he  has  also  lost  the  second  mosl 
important  function  of  will,  which  is  the  control  ol 
tions. 

On  the  other  hand,  abulia  or  hypobulia,  as  indicating 
total  or  partial  loss  of  will,  are  constanl  clinical  symp- 
toms. 

The  instinctive  and  automatic  character  of  insane  ac- 
tions i-  to  be  attributed  largely  to  the  withdrawal  of 
intelligent  volitional  control.  There  are  numerous  ideas 
in  the  insane  thai  emerge  into  absuid  actions,  thai  in 
health  would  have  been  al  once  inhibited  by  an  effort  of 
will.  These  ideas  by  repetition  soon  become  persistent 
in  the  insane,  and  they  are  then  impellent  ideas,  that,  from 
lack  nt  volitional  restraint,  are  uniformly  expressed  in 
acts  that  arc  often  confounded  with  those  springing  from 
emotional  irresistible  impulses.  The  vivid  idea  of  any 
action  i-  always  aci  ompanied  \<\  nascent  motor  impulses 
for  its  performance,  and  these  arc  inhibited  in  health, 
but  not  in  states  of  impaired  volition.  The  impellent. 
idea,  which  is  simply  the  nascent  motor  impulse  which 
ha-  escaped  inhibition,  may  issue  through  any  <>!'  the 
customary  motor  channels  in  speech,  gestures,  fixed  atti- 
tudes, and  in  every  imaginable  simple  action.  The  pa- 
tient is  impelled  to  utter  a  certain  word,  to  touch  a  cer 
tain  object,  to  assume  a  certain  posture,  independently 
of  any  definite  aim  or  motive.  The  reflex  excitability 
of  motor-centres  to  ideational  stimuli  is  increased,  the 
restraint  of  will  is  greatly  diminished,  the  revived  motor 
impulse  reissues  in  action.  Such  is  the  rational  of  im- 
pellent ideas,  which  pass  into  acts  to  be  distinguished 
from  those  purely  automatic,  and  from  others  due  to 
emotional  or  instinctive  impulses. 

The  emotional  morbid  impulse  is  irresistible  chiefly 
through  failure  of  will  power,  but  ii  may  also  be  due  to 
i  ie  ;  i  dual  diseased  intensity  of  the  emotion  itself,  and  the 
acts  in  which  it  leads  an-  such  as  denote  a  more  definite 
mi itive  than  those  just  describi  d 

There  are  still  ether  morbid  impulses  dependent  on  the 
perversions  of  the  lowest  appetites  and  instincts,  and  on 
latent  brutal  and  destructive  tendencies  inherent  in  all 
human  nature,  ami  possibly  having  served  some  wise 
purpose  of  self-preservation  during  the  evolution  of  the 
race  That  these  destructive  tendencies  are  inherent, 
and  that  they  an-  not  created  d*  novo  by  the  disease, 
hi  be  abundantly  proved  i>\  reference  to  many  dark 
pages  of  the  world's  history.  Insanity,  as  a  disease, 
works  "ut  a  diversity  of  pathological  products,  but  in 
their  formation  no  raw  material  is  used  other  than  that 
which  nature  herself  has  furnished.  All  these  morbid 
impulses  which  spring  from  this  animal  substratum  of 

human  nature  are,  tor  wan!  of  a  more  general  term,  desig 

nated   instinctive.     These   instinctive   morbid   impulses 

pose  tic  majority  of  those  termed  irresistible  annum 

the  insane,  and  during  impairment  of  will  they  had  in 
the  mosl  brutal  acts  or  violem  pet  petrated, 

and  differing  from  similar  deeds  automatically  performed 
m  bile  i  ness  i-  in  abej  ance. 

These  instinctive  morbid  impulses  are  wont  to  recur 
periodically,  and  with  increased  force,  until  they  culmi- 
nate in  acts  that  deliver  the  patient  often  from  extreme 
mental  agony,  t"  escape  which  he  will  often  inflict 
s'  \  ci  e  injuries  upon  himself, 

The  lesions  "I  the  will  are  especiallj  marked  in  insanity 
caused  by  alcoholic  excess  and  by  tin-  abuse  of  opium 

and  certain  other  toxic  SUbstai 

Finally,  as  will  is  dependent  uu  memory  and  reflec- 


tion, it  i-  evident,  in  all  chronic  forms  of  insanity,  why  it. 
gradually  disappears  a-  the  association  of  ideas  becomes 
impaired,  until  finally  the  patient  i-  left  without  volun- 
tary power,  iii  a  purely  automatic  state  of  existence. 

ilie  Phenomena. — The  somatic  phenomena  of  in- 
sanity an-  usually  present  as  early  as  the  mental  mani- 
festations, and  they  are  not  only  useful  in  diagnosis,  but 
they  also  furnish  most  important  indications  for  treat- 
mi  ni 

The  sj  mptoms  that  n  late  lo  the  muscular  system  natu- 
rally engage  attention  first,  Bince  psychical  change — nor- 
mal or  abnormal— are  expressed  through  motor  channels. 
Tin- alterations  in  t he  special  mechanisms  of  speech 

imotion  varj  much  in  different  forms  of  insanity. 
The  voice  undergoi  -  an  i  arly  change  of  tone  through  al- 
tered innervation  of  the  vocal  chords,  and  the  musical 
quality  i-  replaced  by  a  characteristic  harshness;  the 
piti  h  i-  often  lowered,  and  instead  of  pleasing  inflect 
there  i-  finally  established  a  disagreeable  monotone. 
The  peculiarities  of  insane  speech  are  ton  numerous  to 
receive  notice  here.  The  physical  defects  of  utterance 
in  general  paresis,  delirium  acutum,  organic  dementia, 
and  certain  acute  states,  are  due  to  imperfect  innerva- 
tion, or  to  partial  paralysis  of  labial,  lingual,  palatal,  or 
laryngeal  muscles.  In  congenital  menial  weakness  the 
amount  of  imperfect imi  in  pronunciation  i-  all  impor- 
tant guide  i"  the  degree  of  mental  deficiency.  In  mental 
derangement  from  organic  brain  disease  ataxic  aphasia 
may  he  present,  and  aphonia  paralytica  is  occasionally 
found  in  hysterh  al  insanity.     Such  functional  detects  of 

speech  a--  OCCUr  in  health   may  be   retained  in  mental  dis- 
order, or  they  may  occasionally  disappear — as  in  the  in- 
stance of  balbuties  of  psychical  origin,  that   may  1" 
placed  by  perfect  fluency  in  mania. 

The  gait  in  mental  disease  may  simply  indicate  the 
general  maniacal,  melancholic,  or  demented  condition, 
or  it  may  betray  various  kinds  (,f  incoordination  and 
loss  ol  motor  power,  as  in  paretic,  alcoholic,  syphilitic, 
and  hysterical  insanity.  The  paretic  gait  is  distinct  from 
the  ataxic  gait,  which  is  never  seen  in  a  typical  form,  ex- 
cept in  the  early  stage  of  "  ascending  i  as  -  "  of  paresis. 

Some  departure  from  the  usual  mode  of  walking  i-  a 
common  symptom  in  many  forms  of  mental  aberration, 
and  is  due  to  a  variety  of  causes,  such  as  changes  in  the 
ral  muscular  tone  and  in  the  muscular  sense — anaes- 
thesia of  extremities  or  other  sensory  troubles,  stomachal 
or  aural  vertigo,  disorder  oJ  C*  rebral  circulation — and  to 
hallucinations  or  delusions.  Walking  backward  or  in  a 
circle,  from  some  delusion,  may  nut  he  an  unfavorable 
symptom,  though  it  is  most  common  in  chronic  cases; 
hut  certain  involuntary  retrograde  or  circus  movements 
point  to  incurable  organic  cerebral  dis< 

Handwriting,  playing  upon  musical  instruments,  and 
other  acts  of  complicated  muscular  coordination  often 
furnish  early  signs  of  developing  mental  disease,  and  the 
li  >--  of  the  musical  qualities  of  the  singing  voice  i-  a  \  ery 
constanl  symptom,  The  diagnostic  value  of  handwrit- 
ing as  a  symptom  of  defect--  of  muscular  innervation 
and  coordination  i-  real,  and  it  may  also  show-  amnesic 
trouble  and  mental  oddities ;  but  otherwise  it  i-  nut  of 
much  practical  significance.  If  a  sufficient  number  of 
specimens  of  the  chirography  of  the  same  patients,  taken 
in  health  and  in  various  stages  of  the  different  types  of 
insanity,  could  possibly  be  obtained,  it  i-  presumable  that 
some  uniform  variations  might  be  discovered;  but  the 
material  of  this  kind,  thus  far  published,  i-  bo  insufficient 
for  definite  conclusions  that  the  interpretation  of  insane 
handwriting,  except  in  the  particulars  above  mentioned, 
i-  a-  vague  and  unscientific  as  arc  attempt-  to  read  the 
character  of  sane  persons  from  their  chirography.  In 
contradistinction  to  these  act-,  initiated  by  volition,  are 
numerous  muscular  movements,  not  of  a  voluntary  nat- 
ure, that  also  form  a  part  ol  the  -i. malic  symptoms  of 
mental  disorder.  The  incessant  movements  in  acute  de- 
lirious mania,  in  typhomania.  in  epileptic  and  maniacal 
furor,  are  purely  automatic,  a-  may  be  also  sighing, 
laughing,  and  crying  in  these  state-.  In  chronic  mania 
and  dementia,  also,  the  swa\  ing  to  and  fro,  the  rubbing  of 
the  hamb  auaiusi  some  part  of  the  clothing,  and  many 
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similar  movements  are  unconscious  and  automatic  The 
automatism  in  epileptic  insanity  is  characterized  by  such 
a  series  of  complex  coordinated  movements  as  to  excite 
the  suspicion  of  intention  and  wilfulness  on  the  part  of 
the  patient ;  but  the  acts  performed  are  not  only  motive- 
less and  involuntary,  but  they  are  also  unconscious  and 
without  recollection.  Every  conceivable  lesion  of  motor 
function  occurs  in  insanity. 

Paralysis  of  single  muscles,  or  of  groups  of  muscles, 
.or  of  whole  portions  of  the  body,  is  to  be  observed  in 
syphilitic,  alcoholic,  and  paretic  insanity.  There  are  also 
the  hemiplegia  of  organic  dementia,  the  paraplegia  of 
hysterical  insanity,  and  the  complete  loss  of  muscular 
power  in  the  terminal  stage  of  typhomauia  and  of  other 
acute  states  of  exhaustion.  The  dysphagia  that  leads 
often  to  a  sudden  fatal  result  in  general  paresis  is  due  to 
paralysis  of  the  muscles  of  deglutition,  as  well  as  to  anaes- 
thesia of  the  parts.  Tremor  is  a  common  symptom  in 
the  toxic  insanities,  in  general  paresis,  in  senile  dementia, 
in  the  debility  following  the  acute  stages  of  various  types, 
and  also  as  a  sign  of  great  emotional  perturbation.  Fi- 
brillary contractions  are  to  be  seen,  more  especially  in 
general  paresis,  and  clonic  spasm  of  single  muscles  is 
not  infrequent.  Masticatory  spasm  is  common  in  the 
terminal  stage  of  general  paresis  and  in  organic  and  al 
coholic  dementia,  and  this  grinding  of  the  teeth,  that  also 
•occurs  in  other  forms,  is  a  most  unfavorable  symptom, 
which  points  to  active  brain  disease. 

Various  kinds  of  tonic  or  clonic  spasms  are  occasion- 
ally encountered  in  alcoholic,  paretic,  hysterical,  epi- 
leptic,' puerperal,  and  traumatic  insanity.  Choreiform 
movements  are  found  in  idiocy  and  imbecility  with  con- 
genital hemiplegia,  and  in  organic  dementia. 

Catalepsia  spuria  or  catalcpsia  vera  may  be  intercurrent 
in  pubescent,  hysterical,  epileptic,  and  malarial  insanity, 
and  also  in  melancholia  attonita  and  other  forms.  The 
facility  with  which  the.  muscles  may  be  moulded  into 
almost  any  strained  position  (flexibilitas  cerea),  which 
is  retained  for  an  indefinite  length  of  time,  is  very 
marked.  In  one  case  under  the  writer's  care  catalepsy 
alternated  with  the  maniacal  state,  at  intervals  of  some 
weeks,  for  nearly  a  year.  Ecstasy  and  trance  are  also  to 
be  observed  as  rare  phenomena  among  the  insane.  Per- 
manent muscular  contractures,  chiefly  of  the  flexors,  are 
liable  to  occur  in  primary  dementia,  melancholia  attonita, 
terminal  dementia,  and  in  the  cases  in  which  a  single 
posture  is  habitually  retained,  and  also  as  the  result  of 
organic  brain-lesions  in  organic  dementia.  The  muscu- 
lar atrophy  which  often  takes  place  may  be  due  to  dis- 
use or  to  the  nature  of  the  brain-lesions,  as  in  syphilitic 
insanity  and  in  delirium  acutum. 

Circulatory  and  vasomotor  disorders  are  among  the 
most  common  somatic  symptoms  of  mental  derangement. 

As  the  vascular  tone,  or  average  degree  of  contrac- 
tion of  the  blood-vessels,  is  maintained  by  vaso-motor 
mechanism,  the  centre  of  which  is  in  the  medulla  oblon- 
gata, having  connections  with  cortical  vasomotor  centres, 
it  is  evident  how  the  powerful  emotions  in  mental  aliena- 
tion may  effect  reflex  vascular  disturbances,  and  how 
cerebral  lesions  involving  these  centres  may  produce  vas- 
cular disorders. 

A  wide  division  of  angiological  affections  in  insanity 
may  be  made  into  abnormal  contraction  of  the  blood-ves- 
sels (angiospasm),  which  is  found  in  states  of  mental  de- 
pression, and  dilatation  of  the  vessels  (angioparesis),  which 
exists  in  states  of  mental  exaltation.  Thus,  in  profound 
melancholia,  through  angiospasm  of  the  superficial  ves- 
sels, the  skin  is  often  blanched  or  livid,  and  cerebral. 
anosmia  results  likewise,  and  the  arterial  contraction  is 
often  felt  in  the  wiry  pulse  ;  while  in  mania  the  vascular 
dilatation  gives  rise  to  an  opposite  condition  of  the  super- 
ficial circulation  and  to  cerebral  hyperemia.  It  has  been 
stated  by  some  observers  that  there  are  characteristic 
changes  in  the  sphygmographic  tracings  among  the  insane ; 
that  the  normal  tricrotic  pulse  becomes  dicrotic  or  mono- 
crotic. The  dicrotic  pulse  is  said  to  be  most  common  in 
dementia  and  in  the  chronic  types  of  insanity,  and  the 
monocrotic  pulse  is  found  in  general  paresis  and  denotes 
complete  suspension  of  vaso-motor  innervation  of  the  ves- 


sels. Whatever  truth  there  is  in  these  observations  must 
not  be  applied  too  narrowly  to  special  forms  of  mental 
derangements,  which  are  often  attended  by  very  dissimi- 
lar physical  conditions  ;  and,  as  the  entire*  arterial  tonus 
may  be  changed  directly  or  in  a  reflex  way  by  lesions  of 
the  peripheral,  spinal,  or  cerebral  nervous  system,  it  is 
not  best  to  draw  precise  conclusions  about  the  pulse  in  the 
various  special  types.  Physiological  experiment  has  estab- 
lished beyond  all  doubt  the  fact  of  arterial  contraction  and 
increased  blood-pressure  in  painful  states;  and  the  above- 
mentioned  conclusion,  that  angiospastic  and  angioparetic 
conditions  coincide  in  the  main  with  states  of  mental 
depression  and  of  mental  exaltation,  respectively,  is,  per- 
haps, the  chief  statement  that  can  be  safely  made  in  the 
present  state  of  knowledge.  During  great  muscular  ex- 
ertions in  maniacal  states  the  pulse  often  remains  normal, 
or  it  is  but  slightly  increased  in  frequency,  and  during 
the  rise  of  bodily  temperature  the  pulse  among  the  in- 
sane does  not  increase  with  the  corresponding  regularity 
as  in  health. 

An  important  symptom  connected  with  impaired  capil- 
lar}- circulation,  great  irregularity  of  the  heart's  action, 
and  other  circulatory  disturbances,  and  accompanied  by 
a  painful  weight  and  intense  distress  in  the  precordial 
region,  is  prsecordial  panic.  The  patient  suddenly  at- 
tacked with  prsecordial  panic  breaks  out  into  a  cold  sweat ; 
he  is  seized  with  a  feeling  of  bodily  dissolution,  or  with 
a  sense  of  some  awful  impending  calamity,  and  his  suf- 
fering may  become  so  unbearable  as  to  drive  him  to  sui- 
cide, or  to  other  acts  of  destructive  violence. 

A  somewhat  common  symptom  in  epileptic  and  paretic 
insanity,  mania,  melancholia,  and  in  chronic  mania,  is  the 
"insane  ear,"  or  hematoma  auris,  in  which  blood  is 
effused  beneath  the  perichondrium,  and  as  it  is  gradual- 
ly absorbed,  the  ear  shrivels  and  becomes  an  unsightly 
feature. 

Hematoma  auris  is  dependent  on  trophic  changes  in  the 
tissues  of  the  ear,  or  on  degeneration  of  the  vessels  that 
supply  the  part  favored  by  local  hyperemia,  as  seen  in 
Other  portions  of  the  head  and  face,  or  on  mechanical 
violence.  Any  of  these  causes  is  sufficient  to  produce 
lnematoma  auris,  which  is  by  no  means  confined  to  the 
insane,  though  the  conditions  that  favor  the  affection 
are  doubtless  more  common  among  them  than  among  the 
sane. 

This  affection  of  the  ear,  when  due  to  trophic  and  vas- 
cular disease,  is  unfavorable  as  regards  the  prognosis  of 
the  mental  disorder,  and  it  not  infrequently  coincides  with 
vascular  degenerations  in  the  brain,  as  is  notably  the  case 
in  general  paresis. 

Among  circulatory  and  vaso-motor  disturbances  com- 
mon in  the  insane  are  also  to  be  mentioned  cerebral 
anaemias  and  hyperemias,  cephalalgia,  vertigo,  local 
isclnemias  and  hyperemias  of  the  cutaneous  surface, 
livid  and  mottled  skin,  cold  extremities,  and  generally  im- 
paired capillaiy  circulation,  pulsation  of  the  abdominal 
aorta  and  of  other  large  vessels,  and  also  of  the  carotid 
and  temporal  arteries. 

Anomalies  of  nutrition,  of  secretion,  and  of  excretion 
are  among  the  important  symptoms  of  insanity. 

In  congenital  states  of  arrested  mental  development — 
idiocy,  cretinism,  and  imbecility — the  nutritive  defects  of 
both  the  hard  parts  and  of  the  soft  tissues  are  very  great. 
Common  occurrences  are  rachitic  affections,  defective 
dentition,  facial  and  cranial  deformities,  microcephalus 
and  macrocephalus,  imperfect  or  premature  ossification 
of  the  cranial  sutures,  and  various  atrophic  affections  of 
the  bones  and  muscles. 

In  general  paresis  and  other  forms  there  is  mollities 
ossium  and  consequent  liability  to  fractures.  The  nutri- 
tive changes  may  cause  the  bones  to  become  soft  and 
yielding,  so  that  deformities  result,  or  to  become  very 
fragile,  so  as  to  break  on  the  application  of  slight  force. 

In  syphilitic,  paretic,  and  organic  dementia  there  are 
various  lesions  of  the  bones  and  joints,  and  false  anchy- 
losis results  in  many  forms  from  prolonged  flexion  of 
limbs. 

Cutaneous  trophic  affections  are  also  frequent  among 
the  insane.     Eczematous,  herpetic;  petechial,  and  other 
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eruptions  are  found.  Decubitus  may  Ik-  a  serious  com 
plication  In  general  paresis,  typhomania,  and  organic 
dementia. 

Tin  skin  i-  often  drj  and  furfuraceous  in  melancholia, 
and  coarse  and  oily  in  some  other  forms,  and  in  pubescent 

casi  -  sel liua  is  sometimes  marked,     Pigmentation  of 

tin-  skin  is  in, i  infrequent  in  puerperal  and  paretic  insan- 
ity, and  also  in  many  chronic  cases,  and  melanoderma  is 
sometimes  extt  n 

pigmentations  may  disappear,  and  this  i 
ally  the  caa  I  ram  the  mi  ntal  disorder.     In 

typhomania  and  paretic  dementia  there  is  sometimes  a  re- 
mark quamation,  and  the  hair  also  may  fall  out. 

The  hair  is  apl  to  turn  graj  - r  in  insanity,  and  this 

maj  take  place  in  spots  gradually,  or  suddenly,  and  the 
natural  o  lor  maj  r<  I  urn  on  rei  [n  chronic  (  ascs 

of  insanity  the  uair  frequently  has  alti  red  electrical  and 
nutritive  condition,  and  appears  coarse  and  bristling,  and 
hirsuties  has  been  observed  in  some  instances.  The  cu- 
taneous secretions  are  diminished  in  melancholia  and  in- 
creased  in  mania. 

There  are,  in  rare  cases,  undoubted  changes  in  the  qual- 
ity as  well  as  quantity  of  tin'  perspiration.  As  anidrosis 
is"  found  in  melancholia,  and  hyperidrosis  in  mania,  so 
chromidrosis  lias  been  observed  in  paretic  and  hv  sterical 
insanity.  The  perspiration  sometimes  lias  a  very  offen- 
sive odor,  thai  no  cleanliness  or  bathing  will  remedy,  and 
ihis  is  especially  the  case  in  epileptic  and  puerperal 
mania, 

Tin-  secretion  of  saliva  is  sometimes  increased  in  mania, 
melancholia  attonita,  and  in  acute  primary  dementia, 
and  in  exceptional  instances  the  ptyausm  is  very  great. 

Ptyalism  seldom  occurs  in  chronic  cases,  and  the  driv- 
elling in  terminal  dementia  is  simply  due  to  failure  to 
swallow;  and  the  same  symptom  in  general  paresis  is 
owing  i"  i}\  sphagia  paralytica.  Jn  mania  there  is  an  in- 
crease of  the  sympathetic  saliva,  which  is  remarkably 
\  iscid,  and  during  the  rapid  utterance  of  the  patient  may 
become  frothy,  and  it  i-  this  circumstance  that  lias  given 
rise  to  the  popular  idea  that  a  madman  "foams  at  the 
mouth." 

The  gastro-intestinal  and  visceral  secretions,  in  general, 
are  diminished  in  states  of  menial  depression,  and  this 
aeei, nuts  in  part  for  the  constipation  and  indigestion 
which  are  such  constant  symptoms. 

The  urine  in  melancholia  is  diminished,  and  contains 
less  si, iliuin  chlorides  and  less  urea  than  in  health.  In 
acute  mania  and  in  the  early  stages  of  general  paresis, 
during  which  a  large  amount  of  food  is  often  taken  and 
the  tissue-changes  are  especially  active,  there  is  usually 
an  increase  in  the  amount  of  urea  and  of  the  inorganic 
salts;  but  these  constituents  are  diminished  in  the  final 

Of  paretic  and  terminal  dementia. 

The  plausible  hypothesis  that  the  emotional  and  mental 
activity  in  acute  states  of  mental  derangement  would  be 
attended  by  rapid  disintegration  of  nerve-tissue,  and  a 
corresponding  excess  of  phosphates  in  the  urine,  has;  not 
been  borne  oul  by  recent  researches,  which  show  a  posi- 
tive decrease  of  phosphoric  acid  in  the  urine  in  acute 
mania,  as  well  as  in  chronic  mental  disorder.  It  will 
probably  be  necessary,  in  order  to  establish  definite  rela- 
tions between  ab mal  changes  in  the  urine  and  special 

states  oi  psychical  disease,  to  understand  more  fully  the 
trophic  and  raso-motor  conditions  which  underlie  both 
of  tie  in. 

Thus,  in  immediate  post-epileptic  maniacal  states,  in 
acute  toxic  mania,  in  the  apoplectiform  seizures  of  gen 
eral  paresis,  and  in  all  similar  cases  in  which  there  are 
especially  active  vaso-motor  and  trophic  disturbances, 
the  most  decidi  d  chan  i  in  the  urine,  such  as  increased 
phosphoric  acid,  albumen,  and  casts,  an-  to  he  found  in 
the  absence  of  01  ganic  renal  disease. 

Tin    bl 1    undergoes  alterations  in   insanity.     Gross 

changes  in  it-  composition  are  presenl   in  the  anemic, 

s  jorbutic,  and  purpuric  conditions,  and  aKo  in   the  toxic 

insanities.     Tin-  products  of  retrograde  metamorphosis, 

thai  should  he  eliminated,  are  doubtless   retained  in  Some 

instances,  and  have  their  share  in  tin  pathology  of  the 
mental  di  it  the  attempt  1  special  psychi- 


cal symptoms  with  definite  changes  in  blood-composition 

is  as  yet   prelnat  inc.       It  i-  to  he  hoped  that  physiological 

chemistry  may  at  some  future  day  furnish  data  for  con- 
clusions not   vet  warranted  by  facta  within  our  know] - 

Menstruation  i-  suppressed  ordinarily  in  all  the  acute 
-  of  insanity,  and  is  reestablished  in  convalescence 
-  the  physical  forces  are  restored.  The  return 
of  this  function,  if  not  accompanied  by  signs  of  return- 
ing reason,  is  not  a  favorable  symptom  usually.  The 
menstrual  suppression  is  not  the  cause  of  the  exacerba- 
tions to  he  seen  in  all  forms  of  the  catamenial  periods,  for 
in  cases  in  which  amenorrhea  i-  not  present  the  same 
periodical  manifestations  occur,  showing  that  the  pathol- 
ogy is  not  so  much  the  retention  of  that  which  should 
he  eliminated  as  the  morbid  irritation  of  cortical  centres 
through  reflex  channels. 

The  lochial  discharges  in  puerperal  mania,  like  the 
flow  of  milk,  are  usually  suppressed,  and  in  this  instance 
it  is  possible  that  the  retention  of  septic  material  in  the 
blood  may  have  some  causative  relation  to  the  unntal 
phenomena. 

The  bodily  weight,  as  an  indication  of  the  general  state 
of  the  nutriti'.  practical  value   in 

insanity.  There  i-  a  rapid  loss  of  weight  during  the 
mosl  acute  stages  of  mental  disorder,  and  a  decided  gain 
in  convalescent  •■. 

In  melancholia  extreme  emaciation  sometimes  occurs ; 
and  in  mania  it  is  not  a-  great,  though  it  is  usually  appre- 
ciable even  mi  inspection.  (Jain  and  lo-s  of  weight  aNo 
coincide  with  remissionsund  exacerbations,  and  in  period- 
ical insanity  there  may  he  the  usual  difference  between 

depressed  and  exalted  states  in  this  respt 

In  confirmed  cases   of   mental   alienation   the   \ 
may  return  to  the  normal  standard,  or  there  may  lie  some 
permanent    increase;  hut  ultimately  there  i-  apt   to   he 
emaciation,  or  even  marasmus,  if  acute  disease  does  not 
remove  the  patient. 

This  loss  of  weighl  in  the  initial  and  terminal  stages, 
and  gain  in  the  intermediate  stage,  is  the  rule  in  general 
pan-sis.  The  relative  increase  of  weight  during  conva- 
lescence is  greater  in  women  than  in  men.  and  it  is  most 
marked  in  puerperal  and  pubescent  insanity. 

Temperature  is  a  bodily  symptom  never  to  lie  over- 
looked in  the  insane.  All'  the  early  classical  definitions 
of  insanity  mentioned  that  it  was  an  affection  without 
lever.  Although  its  general  character  is  apyretic,  there 
are  many  decided  fluctuations  both  above  and  below  the 
normal  standard. 

During  the  enormous  muscular  efforts  of  mania  a 
large  amount  of  heat  is  generated;  hut  it  is  lost  by  con- 
duction and  radiation  and  evaporation  through  the  skin, 
which  is  usually  moist  and  often  exposed,  and  owing 
vaso-motor  dilatation  more  blood  passes  through  the  cap- 
illaries, so  that  the  rise  of  temperature  is  seldom  more 
than  one  degree  even  in  the  most  intense  excitement. 

In   melancholia  the  temperature  is  subnormal,  to  the 
extent  sometimes  of  one  or  two  degrees,  and  this  i-  due 
to  n  diminution  of  the  nutritive  and  biochemical  chai 
and  more  especially  ton  decrease  of  oxidative  processes 
in  the  muscles  as  the  chief  thermogenic  tissues.     Then; 

may  he  an  actual  increase  of  temperature  in  melancholia 
during  exacerbations  with  violenl  muscular  exertions. 

The  decided  variation-  of  temperature  in  general  pare- 
sis are  probably  caused  by  pathological  processes  involv- 
ing the  cortical  thermic  Centre8.  In  the  early  slap's  of 
general  paresis  there  is  usually  a  slight  rise  of  tempera- 
ture, especially  toward  night,  and  in  the  final  stage  the 
temperature  may  fail  several  degrees  helovv  the  standard. 
In  delirium  acutum,  delirium  tremens,  status  epilepti- 
cus,  and  after  apoplectiform  seizures  in  general  paresis, 
there  may  he  a  rise  of  temperature  of  several  degrees. 
All  the  acute  forms  of  insanity  may  lead  to  states  of  ex- 
haustion or  of  actual  collapse,  in  which  there  may  he 
very  low  temperature-,  inequalities  of  temperature  are 
sometimes  to  he  discovered  between  the  two  side-  of  the 

body,  and  also  in   limited   cutaneous  anas  corresponding 

t..  local  ischsemias  or  hyperemias,  and  the  scalp  especial- 
ly exhibits  great  local  variations  of  heat  in  certain  eases. 
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Among  the  elementary  somatic  symptoms  none  are 
more  interesting  than  the  sensory  disturbances.  Anaes- 
thesia, which  is  one  of  the  common  symptoms  of  many 
forms  of  mental  disorder,  may  be  due  to  impairment  of 
consciousness  and  of  attention,  as  in  melancholia  atto- 
nita,  in  states  of  stupor,  and  in  terminal  dementia,  or  it 
may  be  due  to  changes  in  the  nervous  cells  and  conduct- 
ing fibres  of  the  sensory  mechanism  itself,  as  in  paretic, 
syphilitic,  and  alcoholic  insanity.  Hemianesthesia  may 
be  found  in  hysterical  insanity,  and  in  organic  dementia 
there  is  usually  some  form  of  anaesthesia.  Analgesia  ap- 
parently exists  in  some  cases,  and  it  may  explain  the  non- 
chalant way  in  which  some  patients  cut,  burn,  and  muti- 
late themselves.  It  is  probable  that  the  insensibility  to 
heat  and  cold  so  often  seen  in  mania  and  other  forms 
is  of  psychical  origin,  but  the  thermo-anaesthesia  of  the 
paretic  patient  is  due  to  organic  lesions. 

Anaesthesia  of  the  larynx  and  bronchia1  probably  ac- 
counts for  the  infrequency  of  coughing  among  some 
classes  of  the  insane  suffering  from  lung  diseases,  and  for 
suffocation  among  general  paretics  who  crowd  masses  of 
food  into  their  pharynx.  Insane  patients  arc  to  be  found 
in  all  stages  of  phthisis  pulmonalis  without  any  cough. 

Anaesthesia  of  the  gastric  vagus  explains  polyphagia  in 
some  patients  who  fill  their  stomachs  without  any  feeling 
of  repletion. 

Paresthesia'  and  paralgesia;  often  give  rise  to  delusions 
among  the  insane,  who  attribute  the  sensations  of  creep- 
ing, numbness,  formication,  and  other  anomalous  feel- 
ings to  electricity  or  irritating  gases. 

Hyperesthesia  is  found  in  hysterical  and  hypochon- 
driacal insanity,  and  in  the  acute  stages  of  some  other 
forms,  and  the  extreme  restlessness  of  some  patients 
arises  from  muscular  hyperesthesia.  Increased  irritabil- 
ity of  visceral  sensory  nerves  may  occasion  that  great 
systemic  need  of  food  and  other  abnormal  conditions  of 
organic  life  alluded  to  under  ccenaesthesis.  The  sensory 
disturbances  of  the  organs  of  special  sense  arc  doubly 
important  on  account  of  their  intimate  relation  to  delu- 
sions and  hallucinations.  Ilvperosmia  is  found  in  the 
early  stages  of  general  paresis  in  hypochondriacal  and 
hysterical  insanity,  and  in  other  types.  The  patients  are 
conscious  of  odors  that  are  imperceptible  to  others,  and 
they  may  detect  in  this  way  attempts  to  give  medicine  in 
food.  The  perversion  of  olfactory  sensations  leads  them 
to  delusions  that  their  flesh  is  decomposing,  that  there 
are  dead  bodies  about,  that  they  are  persecuted  by  foul 
odors,  and  to  other  similar  ideas.  The  loss  of  smell  in 
general  paresis  and  in  senile  dementia  is  occasionally  due 
to  atrophy  of  the  olfactory  nerves,  and  in  organic  demen- 
tia it  arises  from  central  lesions. 

Gustatory  hyperesthesia  may  exist  in  hypochondriacal 
or  hysterical  insanity,  but  paraesthesia  of  this  sense  may 
be  found  in  many  forms.  Patients  .often  complain  of 
bitter  and  sour  tastes  that  are  not  purely  imaginary,  but 
that  are  due  to  some  actual  change  iu  the  physiological 
condition  of  the  organ.  Gustatory  anaesthesia  is  not  un- 
common among  the  insane.  The  impairment  of  taste  is 
sometimes  due  to  dryness  or  to  heavy  coating  of  the 
tongue,  and  at  other  times  it  arises  from  lesions  in  some 
one  of  the  various  nerves  that  contain  the  gustatory  con- 
ducting fibres,  and  it  is  probably  of  central  origin  in  hys- 
terical cases  with  hemianesthesia,  and  this  is  certainly 
the  case  in  general  paresis. 

Optic  hyperesthesia  is  a  very  rare  symptom  found  in 
hysterical  mania,  and  in  some  conditions  of  mental  exal- 
tation ;  but  the  luminous  appearances,  flashes,  and  sparks 
of  which  the  insane  make  frequent  complaint,  are  per-- 
haps  signs  of  optic  hyperesthesia. 

Amblyopia  and  amaurosis  are  frequent  symptoms  iu 
insanity,  and  the}'  are  not  often  associated  with  lesions 
that  can  be  demonstrated  by  the  ophthalmoscope  excepl 
in  alcoholic,  syphilitic,  and  paretic  dementia.  The  usual 
narrowing  of  the  field  of  vision  with  scotoma  has  been 
observed,  and  changes  in  the  perception  of  colors  is  prob- 
ably present.  Hemianopsia  and  diplopia  are  to  be  enu- 
merated among  the  visual  disorders  in  paretic  and  syphi- 
litic insanity.  There  are  other  visual  phenomena  among 
the  insane  that  are  difficult  of  explanation,  such  as  dimi- 


nution or  increase  in  the  si/.e  of  objects,  their  inversion 
or  blending  with  other  things,  and  still  other  disturbances 
due  perhaps  to  a  combination  of  sensory  and  psychical 
defects.  Acoustic  hyperesthesia,  so  far  as  it  signifies 
heightened  sense  of  hearing,  may  be  found  in  hysterical 
insanity  ;  but,  as  painful  sensibility  to  all  sounds,  it  is  com- 
mon in  many  forms  of  mental  disease.  In  the  early  stages 
of  melancholia  and  of  hysterical  and  hypochondriacal  in- 
sanity patients  often  suffer  greatly  from  slight  noises,  and 
to  avoid  this  source  of  distress  they  sometimes  close  their 
ears  with  cotton  or  with  their  fingers. 

Hyperesthesia  acustica  is  often  associated  with  tinnitus 
aurium.  These  hissing,  humming,  and  whistling  sounds 
are  a  source  of  great  annoyance  to  the  insane,  in  whom 
they  form  the  material  for  various  delusions. 

Neuralgia  may  be  an  accidental  symptom  among  the 
insane,  but  it  often  bears  some  relation  to  the  general 
pathological  condition  of  the  nervous  system  found  in 
certain  types  of  mental  disorder.  It  ordinarily  occurs 
early  in  the  disease,  though  in  syphilitic,  paretic,  toxic, 
and  diathetic  insanity  it  may  manifest  itself  in  more  ad- 
vanced stages.  There  is  occasionally  a  species  of  alterna- 
tion by  which  the  neuralgia  appears  during  the  remissions 
and  disappears  during  the  exacerbations  of  the  psychical 
symptoms,  and  IJrodie  and  others  have  reported  cases  in 
which  the  neuralgia  was  deemed  the  original,  and  the  in- 
sanity the  derived,  affection.  It  would  seem  more  logical, 
however,  in  these  cases,  to  regard  the  insanity  as  the 
major  neurosis,  and  the  neuralgia  simply  as  a  prodrome, 
unless  1  lie  latter  is  very  severe  and  of  long  duration.  It 
is  not  impossible  that  a  recurrent  neuralgia  might,  in  a 
reflex  manner,  redevelop  a  mental  disorder  with  which  it 
had  previously  been  long  associated  ;  but  this  would  imply 
great  instability  of  nerve-elements  and  a  completely  de- 
veloped diathesis  insana.  It  is  also  a  clinical  fact  that  a 
recurrent  insanity  often  brings  with  it  a  renewal  of  for- 
mer neuralgias  and  of  previous  sensory  disturbances,  but 
the  whole  symptom-complex,  psychical  as  well  as  physi- 
cal, is  here  simply  to  be  viewed  as  the  immediate  result 
of  a  more  general  pathological  condition. 

Pathological. — The  pathology  of  insanity  is  based 
on  the  following  broad  theories,  supported  by  scientific- 
facts  and  by  physiological  experiments  too  numerous  to  be 
mentioned  :  First,  that  the  brain  is  the  organ  of  the  mind  ; 
second,  that  it  is  a  physical  organ,  and  that  its  psychical 
functions  are  hence  dependent  upon  physical  conditions  ; 
third,  that  alterations  of  these  conditions,  or  of  the  physi- 
cal organ  itself,  will  be  attended  by  corresponding  changes 
in  psychical  manifestations. 

Alterations  of  the  brain  and  of  its  psychical  functions 
may  be  effected  by  mechanical,  thermal,  or  chemical 
agents ;  by  excess  or  deficiency  of  blood-supply  ;  by 
changes  in  the  composition  of  the  blood  ;  by  inflamma- 
tion, and  by  reflex  irritation.  If  the  material  lesions 
thus  produced  are  not  circumscribed,  but  diffused  over 
a  considerable  portion  of  the  cerebral  cortical  centres, 
which  are  the  chief  seat  of  mind,  some  kind  of  mental 
derangement  almost  uniformly  results.  As  cerebral  phys- 
iology has  not  yet  succeeded  in  the  assigning  of  special 
cortical  areas  as  the  seat  of  definite  psychical  functions,  it 
is  not  only  beyond  the  present  range  of  science  to  specify 
the  exact  mental  faculties  that  will  be  involved  1)}'  par- 
ticular lesions,  but  it  i;;  .itill  more  impossible  to  predict 
the  precise  nature  of  the  incoordination  of  the  various 
faculties  which  will  follow  a  given  brain-lesion.  The  cere- 
bral pathologist  cannot  define  lesions  that  will  necessarily 
produce  mania,  or  melancholia,  or  any  other  type  of  in- 
sanity due  to  the  spasmodic,  unbalanced,  or  incoordi- 
nate action  of  faculties  ;  but  he  can  affirm  that  certain 
extensive  lesions  wiil  occasion  dementia  or  the  progres- 
sive abolition  of  all  mental  functions,  as  in  general  pan-sis. 
The  skilful  observer  may  with  some  accuracy  in  chronic. 
cases  predict  from  the  degree  of  mental  impairment  the 
amount  of  brain  disease;  but  he  will  not  venture  in  re- 
cent cases  to  foretell  from  the  character  of  the  mental 
symptoms  alone  the  nature  of  the  pathological  tissue- 
changes.  Exactly  similar  lesions  may  cause  mania  in 
one  person,  melancholia  in  another,  and  acute  delirium  in 
a  third  instance.     The  individual'  mode  of  reaction  to 
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ili-  cerebral  injury  sustained  will  van  in  each  case  with 
the  age  sex,  general  constitution,  temperament,  and 
hereditary  tendencies  of  i lu-  patient.  A  free  statement, 
therefore,  as  to  the  general  facts  of  the  morbid  anatonrj 
<-f  insanity  may  be  made,  but  a  most  guarded  interpreta- 
tion "I  them  is  needful.  In  the  ilr-i  place,  ii  may  be  stated 
thai  numerous  and  decided  cerebral  lesions  in 

insanity;  that  these  lesions  are  Bometii  es,  occa- 

iil\  merely  concomitants,  and  frequently  results,  of 
the  mental  disorder.  They  are  much  more  constant  in 
the  chronic  than  in  the  acute  cases.  Their  presence  in 
three  or  four  i\  pes  is  almost  a  uniform  certainty,  in  the 
majority  of  forms  it  i-  the  rule,  ami  in  a  small  minority  of 
cases  it  is  the  exception.  The  number  of  cases  in  which 
no  lesions  are  to  bi  found  bas  constantly  decreased  as  the 
means  of  research  have  become  more  accurate  and  scien 
tific. 

The  gross  and  the  microscopic  lesions  which  science  lias 
thus  established,  and  which  will  presently  be  described, 
are  not  all  peculiar  to  insanity.  Onl\  a  few  of  them  are 
confined  to  menial  derangement,  and  the  others  are  to  be 
found  in  various  affections  of  the  ni  rvous  system  or  in 
other  diseases  of  the  general  system  ;  but  ihi-  fact  does 
n-. i  disprove  their  causative  relation  to  insanity.  All  the 
gross  organic  brain-lesions  are  efficient  exciting  causes  of 
insanity  in  some  cases,  and  are  inadequate  in  others.  In 
M-inc  persons  a  slight  traumatic  brain-lesion  causes  in- 
sanity, but  in  what  is  known  as  the  "  American  crowbar 
case"   -one of  the  brain-injuries  ever  survived — 

caused  no  distinct  tj  pe  of  mental  derangement. 

The  difficulty  of  the  probll  m  which  it   remains  ! 

1-1  solve  lies  therefore  nol  so  much  in  the  discovery 
of  lesions  as  in  the  interpretation  of  their  relations  to  the 
mental  disorder. 

The  pathological  theories  customarily  held  in  regard 
in  tin-  stages  and  forms  of  insanity  without  appreciable 
brain  lesions  have  been  changes  in  the  quality  and  quan- 
tity of  the  cerebral  blood-supply,  reflex  irritation  and 
sympathy,  and  nutritive  molecular  alterations  in  the  cor- 
neal cell's.  Doubtless  any  of  these  pathological  condi- 
tions are  capable  of  acting  as  exciting   causes  of   mental 

derangement. 

The  morbid  anatomy  of  insanity  is  too  large  a  subject 
to  be  fully  treated  within  present  limits,  but  the  chief 
gross  and  microscopic  changes  will  be  mentioned. 

'/'/<-  Cranium.  Changes  in  the  size  and  Bhape  of  the 
cranium  are  more  common  among  the  insane  than  the 
sane.  In  the  first  place,  the  average  cranial  capacity 
among  the  insane  is  a  little  below  the  normal.  This  is 
especially  the  casein  the  degenerative  types  of  insanity 
and  in  congenital  states  of  arrested  development. 

After  the  microcephalus  and  macrocephalus  of  idiocy 
and  imbecility,  and  all  their  allied  deformities,  there 
comes  a  series  of  lesser  malformations  and  asymmetries  in 
minor  grades  of  imbecility  and  in  primary  monomania, 
which  nave  been  fully  described  by  German  and  French 
authors.  The  cranium  may  be  flattened  at  its  vertical, 
occipital,  or  frontal  portions,  or  it  may  present  great  in 

lalitiea  of  surface  and  differences  between  the  sides, 
or  it  may  have  a  lateral  twist  or  a  rickety  conformation. 

In  general  the  brachycephalic  would  seem  to  predomi 
nate  over  the  dolychocephalic  type  in  the  exaggeration  of 
the  cranial  diameters,  and  occipital  deficiency  is  especially 

( ■-  mm  in. 

All  these  cranial  peculiarities  poinl  to  some  general 
debit  or  perversion  of  growth,  in  which  the  nervous 
c  i  hire-  have  a  I-,  i  probably  shared  in  some  degree,  though 
it  has  been  claimed  by  some  authors  thai  in  brain  atrophy 
in  adult  life  there  are  corresponding  font ract ions  of  the 
osseous  pails,  and  thai  lids  may  be  the  nature  of  the  cra- 
nia! ■  ni  chronic   insanity.      The   material  changes 

in  tin  osseous  tissues  ari-  frequently  very  great,  especial]] 
in  chronic  cases.  Thickening  "t  the  calvarium  is  one 
--I  the  most  common  post-mortem  findings,  and  the  inner 
table  is  apt  to  partake  most  actively  in  this  morbid  pro 
cess  The  diploS  is  often  greatly  encroached  upon,  and 
this    lakes    |,|;h,     1,,    BUCh   an    extent    in    some   cases    that 

hardh  any  cellular  structure  is  to  be  seen.  Theeburna- 
tion  is  not  so  rare  an  appearance  among  the  insane  as 


has  sometimes  been   Stated,  and  the  writer  has  found  it  a 

large  number  of  times  in  tin-  course  --t  several  hundreds 
of  autopsies.     Still    the  Bkull-cap  is   much   more   often 
thick,    soli,    and    vascular   than    thick,    pale,    and    del 
The  congestion  is  often   very  marked,  ami  the  pinkish 
lint  becomes  reddish  in  spots. 

The  inequalities  of  the  outer  and  inner  tables  d 
agree,  and  tin-  latter  is  deeply  indented  in  correspondence 

lo  vessels  and  Pacchionian  bodies. 

The  skull  cap  is  occasionally  very  thin,  and  when  held 
up  to  the  light  il  is  seen  to  be  diaphanous  about  the  puri- 
iial  regions,  or  even  over  a  large  portion  of  the  vertex. 
Exostoses  and  various  small  bony  deposits  on  the  inner 
table  are  sometimes  found 

'/'/,,  Dura  Water. — The  dura  mater,  a~  the  result  of 
chronic  inflammatory  processes,  will  often  be  found 
firmly  adherent  to  the  calvarium  over  the  whole  vertex, 

s-i   that    separation   from    the  bone    is    impossible.      Other 

evidence  of  this  chronic  pachymeningitis,  besides  the 
connective-tissue  adherences,  are  mini:  is  forma 

tions  (osteophytes),  and  in  the  falx  bony  plates  of  some 
size  arc-  occasionally  found  with  small  pellets  of  bone. 
In  general  paresis  and  some  other  forms  there  is  pachy- 
meningitis interna  hemorrhagica,  with  the  formation  of 
vascular  membranes  over  the  vertex,  more  especially 
containing  blood  cells,  pigment,  and  brain-sand,  and  va- 
rying greatly  in  the  different  stages  of  the  inflammation 
in  density,  extent,  ami  general  appearances.  The  dura 
r  is  in  rare  instances  found  to  be  completely  adherent 
to  the  other  membranes  :ui<l  to  the  brain,  as  the  result  of 
extensive'  inflammations.  All  these  inflammatory  affec- 
tions of  the  dura  mater  arc  most  common  in  paretic, 
alcoholic,  toxic,  and  syphilitic  insanities. 

Tin  Arachnoid. — Thickening  and  opacity  of  the  arach- 
noid are  very  frequent  appearances  in  all  cases  of  insan- 
ity, but  especially  in  those  that  are  chronic.  There  are 
also  occasionally  adhesions  to  the  other  membranes,  and 
some  portions  ,,f  the  arac  hnoid  will  be  found  much  more 
thick  and  firm  than  other-. 

The-  Pacchionian  bodies  arc  usually  increased  in  size, 
and  they  penetrate  the  dura  mater  and  wear  for  them- 
sc  h  es  receptacl<  s  in  the  osseous  tissues. 

Fine  granulations  of  the  arachnoid  and  various  exu- 
dates of  blood-constituents  are  also  found  in  exceptional 
cases,  and  most  of  the  abnormal  appearances  arc  prob- 
ably the  result  of  repeated  congestions  thai  are  more  iu- 
tense  and  prolonged  among  the  insane  than  among  the 

sane,  and  the  pathological  changes  in  the  arachnoid 
aniom:  the  former  differ  in  degree  rather  than  in  kiud 
from  those'  found  among  the  latter. 

Tlu  Pia  Mater. — The  most  constant  pathological  ap- 
pearance in  the  pia  mater  is  varying  (Icl  ingestion 
c-r  inflammation.  In  some  cases  exudations  and  adhe- 
sions to  the  cortex  cerebri  over  the  vertical  and  parietal 
regions  are  present,  so  that  attempts  at  separation  result- 
in  the  removal  of  brain-substance  attached  t->  the  pia 
mater.  The  vessels  are  sometimes  greatly  congested  and 
tortuous,  and  small  extravasations  oi  blood  in  the  mem- 
brane are  to  be  seen.  A  different  condition  of  the  pia 
mater  is  the  result  of  anaemia  of  the  membranes  follow- 
ing repeated  congestions.  The  vessels  of  the  pia  mater 
are  distinctly  seen  to  be  varicose  and  tortuous,  and  there 
is  more  or  less  Limpid  effusion.  If  there  is  much  brain 
atrophy  there  is  usually  a  corresponding  amount  of  fluid, 
and  tin-  pia  mater  itself  may  be  (edematous,  and  the  dark 
veins  within  it  pursuing  a  serpentine  course  offer  a  pecu- 
liar appearance  that  is  characteristic  of  terminal  dementia 
and  other  very  chronic  forms  of  insanity  in  which  there  is 
general  anaemia  or  marasmus.  The  most  extensive  adhe- 
sions of  the  pia  mater  to  the  cerebral  cortex  are  found  in 
paretic,  Sj  philitic,  and  alcoholic  insanity,  though  they  are 
by  no  means  confined  t->  these  forma.  Serous  infiltration 
of  tin  pia  mater  in  cases  of  atrophy  is  usually  associated 
with  dilatation  of  the  ventricles,  and  the  appearance  of 
the  choroid  plexuses  corresponds  in  the  main  with  that 
of  tin'  pia  mater. 

>al    Vessels. — The  changes  in   the  cerebral  \ 

depend  somewhat  on  the  general  physical  condition  and 

on  the  advanced  age  of  the  patient,  and  they  ale  more  fre- 
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qucnt  in  chronic  than  in  acute  cases.  These  morbid  vas- 
cular appearances  are  especially  apt  to  he  found  in  gen- 
eral paresis  and  in  alcoholic,  syphilitic,  and  epileptic 
insanity. 

Dilatation  of  vessels  is  one  of  the  most  constant  results 
of  repeated  congestion  and  distention.  The  vessels  are 
found  not  only  dilated  but  tortuous,  and  even  convoluted, 
and  this  pathological  condition  is  found  in  acute  as  well 
as  chronic  cases,  though  it  is  most  marked  in  chronic 
brain  atrophy  and  in  general  paresis,  and  the  vessels  are 
not  necessarily  hypertrophied. 

Changes  in  the  coats  of  vessels  are  also  very  frequent 
occurrences  among  the  insane.  Hypertrophy  of  the  cir- 
cular fibres  of  the  muscular  coat  of  the  arteries  has  been 
repeatedly  observed,  and  it  has  been  attributed  to  pro- 
longed excess  of  functional  activity.  The  delicate  con- 
nective-tissue membrane  that  surrounds  the  arteries  may 
be  found  thickened  and  opaque.  The  fibrous  coal  in  very 
rare  instances  is  also  hypertrophied.  The  perivascular 
canals  are  often  greatly  dilated  and  impart  sometimes  a. 
sieve-like  appearance  to  sections  of  the  brain-substance. 
Morbid  deposits  of  granular  pigment  and  of  haematoidln 
crystals  are  found  upon  the  adventitia,  more  especially  at 
the  bifurcation  of  arteries,  upon  the  capillaries,  or  upon 
the  delicate  connective-tissue  membrane. 

Another  morbid  appearance  which  has  been  described 
as  frequent  among  the  insane  is  proliferation  of  the  nu- 
clei of  the  walls  of  the  vessels.  These  nuclei  may  be 
very  numerous,  and  they  are  smaller  and  rounder  than 
the  normal  nuclei.  Other  recorded  appearances  are  plug- 
ging of  the  minute  arteries  with  aggregations  of  white 
blood-corpuscles,  and  a  similar  morbid  condition  has  been 
found  in  the  veins  as  the  result  of  extreme  stasisi 

The  arteries  also  undergo  various  inflammatory,  scle- 
rotic, and  atheromatous  changes  that  occasionally  lead  to 
their  complete  obliteration.  The  proliferation  of  the  nu- 
clei, thickening  of  the  inner  coat,  inflammation,  and  sub- 
sequent sclerosis  of  arteries  would  seem  to  be  different 
features  of  the  same  general  pathological  process  which 
.may  be  found  in  its  various  stages  in  the  same  patient. 
Miliary  aneurisms  and  various  forms  of  dilatation  of 
minute  vessels  have  also  been  described.  As  regards  all 
these  morbid  changes  of  the  blood-vessels,  it  can  only  be 
said  that  they  are  unusually  frequent  among  the  insane, 
but  that  they  are  by  no  means  highly  characteristic  lesions, 
and  that  they  are  not  even  circumstantial  proofs  of  men- 
tal unsoundness. 

The  Brain-substance. — Atrophy  of  the  brain-substance 
is  one  of  the  most  constant  pathological  findings  in  chron- 
ic cases  of  insanity.  The  whole  volume  of  the  brain  is  di- 
minished, and  the  space  caused  by  the  shrinking  is  filled 
by  fluid  in  the  ventricles,  by  subarachnoideal  effusions, 
ami  by  oedema  of  the  pia  mater,  and  occasionally  by 
thickening  of  the  other  membranous  or  osseous  tissues. 
The  atrophy  is  not  confined  to  the  convolutions,  and 
the  white  as  well  as  the  gray  matter  is  involved.  The 
atrophy  is  increased  by  general  states  of  malnutrition 
and  marasmus,  but  it  is  still  greater  than  among  those  of 
sound  mind  who  die  of  wasting  diseases,  so  that  it  may 
be  regarded  as  one  of  the  essential  pathological  results  of 
chronic  insanity. 

The  convolutions  are  flattened  and  thinner  than  nor- 
mal, so  that  the  sulci  arc  deep  and  gaping,  especially  in 
the  vertical  and  parietal  regions.  There  are  changes  in 
color  and  consistence  of  all  the  tissues,  which  are  dense 
and  firm,  and  they  may  cut  like  coagulated  albumen  or 
even  like  hepatic  tissue.  The  white  substance  has  a 
dingy  or  grayish  color,  and  occasionally  it  is  perforated 
with  small  apertures  that  are  plainly  visible  in  prepared 
sections,  and  this  cribriform  appearance  may  also  be 
found  in  the  gray  matter.  The  brain-substanee  in  atro- 
phy is  usually  anaemic,  but  if  death  takes  places  in  the 
status  epilepticus,  or  under  some  other  circumstances,  it 
will  be  found  congested.  The  amount  of  congestion  is 
indicated  not  alone  by  the  appearance  of  puncta  vascu- 
losa  on  section,  but  by  the  readiness  of  their  reappearance 
when  washed  away.  There  are  exceptional  cases  of 
atrophy  in  which  the  brain-substance  is  found  not  indu- 
rated but  infiltrated,  and  less   firm   than  normal.     The 


atrophy  of  the  cortex  cerebri  takes  place  very  unevenly, 
being  most  marked  in  the  vertical  and  parietal  regions, 
and  there  is  a  diminution  in  the  average  depth  of  the  cor- 
tex that  is  often  very  evident  on  section,  and  the  outer 
layers  of  cells  suffer  ordinarily  more  than  the  inner  lay- 
ers during  this  atrophic  process. 

The  weight  of  the  brain  is  not  as  much  diminished  in 
cases  of  atrophy  as  might  be  supposed,  for  while  there  is 
a  loss  of  volume  there  is  also,  in  some  cases,  an  increase 
in  the  specific  gravity  of  the  brain-substance. 

In  general  there  is  a  gradual  loss  of  brain-weight  in 
chronic  cases  of  insanity,  independently  of  diathetic  and 
marasmatic  conditions. 

The  brain  suffers  fewer  changes  in  weight  from  gen- 
eral conditions  of  malnutrition  than  do  other  parts  of  the 
system,  and  in  acute  forms  of  insanity  that  lead  to  states 
of  great  inanition,  there  is  still  hardly  any  appreciable 
loss  of  brain-weight  corresponding  to  the  general  emacia- 
tion. It  is  an  important  pathological  fact,  however,  that 
tin;  brain-wasting  which  does  occur  involves  the  cerebral 
areas  most  actively  concerned  in  intellection. 

Hypertrophy  of  the  brain  is  a  very  rare  occurrence,  so 
that  some  pathologists  have  denied  its  existence  ;  but  it 
docs  occur  among  imbeciles  and  epileptics,  and  as  a 
cause  of  insanity.  True  hypertrophy  consists  in  an  in- 
crease not  of  the  ganglion  cells  or  fibres,  but  of  the  neu- 
roglia. 

There  is  an  apparent  hypertrophy  which  is  not  infre- 
quently met  with  in  autopsies  of  the  insane,  and  it  is  due 
to  general  congestion  and  to  various  exudates.  The 
brain  convolutions  are,  in  this  instance,  found  flattened 
against  the  cranium  by  the  pressure  that  also  obliterates 
the  normal  appearance  of  the  sulci,  and  after  the  skull- 
cap has  been  removed  it  can  only  be  readjusted  with  a  cer- 
tain amount  of  force,  owing,  seemingly,  to  an  expansion 
of  the  cranial  contents.  In  these  instances  the  mem- 
branes and  the  brain-tissues  offer  all  the  appearance  of 
extreme  hypersemia  of  an  acute  character.  The  white 
matter  has"  a  reddish  tinge  and  the  puncta  vasculosa  are 
numerous,  and  there  is  less  fluid  than  normal  in  the  ven- 
tricles. In  true  hypertrophy  there  is  the  same  flattening 
of  the  convolutions  and  obliteration  of  the  sulci,  but  the 
membranes  and  brain-tissues  are  exsanguinous. 

The  Ganglion-cells. — The  nutrition  of  the  ganglion-cells 
of  the  cortex  cerebri  is  greatly  disturbed  in  acute  insanity, 
but  actual  degeneration  of  the  cells  does  not  take  place 
until  after  a  certain  duration  of  the  pathological  processes. 
This  degeneration  of  ganglion-cells,  found  in  almost  all 
chronic  cases  of  insanity,  is  most  common  in  the  outer 
layers  of  cells  of  the  superior  portions  of  the  frontal  and 
parietal  convolutions,  and  it  is  apt  to  take  place  in  circum- 
scribed spots,  though  occasionally  a  whole  layer  under- 
goes atrophy. 

The  most  important  pathological  change  is  atrophy  of 
the  ganglion-cells. 

In  the  early  stage  of  this  atrophic  process  the  cells  may 
appear  swollen,  but  the  body  of  the  cell  soon  shrinks  and 
the  nucleus  stands  out  prominently,  surrounded  by  tine 
molecular  remains  of  the  cell,  and  by  a  certain  clear  space, 
and  the  nucleus  itself  finally  loses  its  outlines  and  par- 
takes of  the  same  general  decay.  Other  cells  in  inter- 
mediate stages  of  this  process  of  degeneration  are  to  be 
seen,  having  lost  a  few  or  all  of  their  processes  as  well  as 
their  general  contour. 

Another  form  of  decay  of  the  cells  is  pigmentary  de- 
generation, for  which  a  normal  analogue  exists  in  the  pig- 
mentation of  cortical  cells  with  advancing  years.  The 
granular  pigment  gradually  replaces,  more  especially  in 
the  large  pyramidal  cells,  the  processes,  the  cell-wall,  and 
finally  the  nucleus  itself.  The  exact  nature  of  this  gran- 
ular material  is  not  known,  though  it  is  accompanied 
sometimes  by  deposits  of  hsematoidin  granules,  and  it  has 
been  shown  that  it  is  not  of  a  fatty  nature. 

Calcification  and  hypertrophy  have  also  been  reported 
as  among  the  pathological  changes  of  brain-cells  to  be 
found  in  chronic  cases  of  insanity. 

The  Neuroglia.  —  The  quantity  of  neuroglia  and  the 
number  of  nuclei  may  be  greatly  increased  or  diminished 
in  dementia  and  in  other  chronic  forms  of  insanity, 
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The  s<  li  rotii   p  lial  occur  in  the  i  erebro  Bpina] 

nervous  system  oi  the  insane  raaj  begin  in  the  vessels  or 
in  the  connective  tissue  or  neuroglia,  and  in  the  latter  case 
there  is  a  proliferation  ol  the  nuclei  of  the  neuroglia  and 
q  fibrillation  oi  the  surrounding  matrix. 

Miliary  sclerosis  has  been  described  as  a  form  ol  i 
eration  of  the  connective  tissue  withoul  proliferation  of 
the  nuclei  of  the  neuroglia,  which  1  really  enlarged 

and  dense,  and  displace  the  neighboring  fibres  and  vee 
and  subsequenl  contraction  oi  the  hyperplastic  tissue  may 
take  place  to  such  an  extent  in  hardened  sections  that 
ilation  is  obsen  ed, 

Amyloid  corpuscles  and  colloid   I  c  no(  infre- 

quently found  in  prepared  sections,  bul  they  may  possibly 
be  due  to  posl  mortem  cl  and  to  methods  of  | 

aration,  and  thej  afford  no  reliable  pathological  conclu- 
sions. 

For  the  pathoL  i\  pes  of  insanity  the 

n  ader  m  i  the  special  articles  which  follow. 

Diagnostk  The  diagnosis  ol  insanity  in  some  cases 
i-  hi]]  of  difficulties  and  responsibilities,  while  in  other 
instances  ii  is  as  perfunctory  as  any  duly  the  physician 
has  to  perform,  so  far  as  anj  exercise  of  scientific  judg- 
mi  ni  is  involved.  In  about  one-third  of  all  cases  the  in 
sanity  N  so  evident,  or  is  allowed  to  advance  to  such  a 
matured  stage  before  medical  advice  is  sought,  thai  the 
question  thai  remains  for  the  physician  to  solve  is  one  of 
treatment  rather  than  of  diagnosis.  In  another  third  of 
the  cases  the  laity  N  incompetenl  to  form  a  definite  opin- 
ion of  the  patient's  mental  condition,  and  the  general 
practitioner,  though  recognizing  unsoundness  of  mind, 
tires  careful  study  oi  the  case  to  determine  the  exaci 
form  nl  tin-  insanity. 

In  the  final  and  exceptional  third  of  i  ases,  to  which  the 
medical  practitioner  is  liable  to  be  called,  the  insanity  is 
in  an  incipient  stage,  or  is  of  such  an  ill  defined  form,  or 
of  such  gradual  development,  that  greal  doubl  and  per- 
plexity ma\  attend  nol  only  the  lesser  diagnosis  of  the 
fad  of  unsoundness  of  mind.,  bul  also  the  greater  diagno- 
sis of  the  special  type  of  insanity  with  which  he  has  to 
u<;d.  and  in  this  instance  the  services  of  an  experl  in 
mental  diseases  are  usually  sought,  though  unfortunately 
in  many  cases  nol  until  much  valuable  time  has  been  lost. 

The  diagnosis  of  insanity  in  its  purelj  medical  relations 
comprises  the  fad  of  mental  alienation,  the  form  of  the 
mental  disorder,  and  also  the  stage  and  the  physical  basis 
of  the  disease,  and  all  other  features  essential  to  treat- 
ment. The  diagnosis  in  its  medico-legal  relations  em- 
braces the  determination  of  the  fad  and  of  the  form  of 
insanity,  and  also  of  the  exact  state  of  the  mental  facul- 
i  i  givi  d  time  of  the  condition  of  the  consciousness, 
memory,  and  understanding  during  the  performance  of 
civil  or  criminal  acts  thai  may  involve  the  reputation, 
property ,  or  life  of  the  patient." 

Thi  dia  no  as  regards  competency  to  make  contracts, 
testamentary  capacity,  and  criminal  responsibility,  ordi- 
narily taxes  to  the  utmosl  the  discrimination  of  the  ex- 
perl  in  mental  diseases,  and  if  the  practitioner,  inexperi- 
d  in  psychiatrj .  is  as  wise  as  he  is  honest,  he  will  nol 
lightly  a  — nine  the  responsibility  of  the  pronouncing  of 
an  opinion  in  thi  se  cases 

The  diagnosis  of  insanity  is  independent  oi  thequestion 
of  the  deprivation  of  the  civil  rights  or  of  the  personal  lib- 
cit\  oi  the  patient  iii  a  commitmenl  to  an  asylum  for  the 
insane,  although  it  may  implj  the  advisability  of  such  a 
measure  ii  it  prove  to  be  thai  ol  a  dangerous  type,  or  of 
"ia  that  1 1 1  ■  i \  profil  more  bj  asylum- than  by  home-treat- 
ment. This  1^  a  question  thai  arises  in  connection  with 
diagnosis  often,  bul  it  will  lie  discussed  under  the  head 
oi  Treal  mi 

Tin  diagnosis  i  i  ase  of  insanity  is  t,i  be  based, 

first,  mi  a  persona]  history,  and  secondly,  on  a  personal 
examination  of  the  patient.  It  maj  lie  possible  t"  form 
an  opinion  in  '  i  Mam  i  ases  From  either  oi  these  sources 
el  information,  bul  the  physician  who  wilfully  neglects 
either  of  these  essential  elements  of  diagnosis  exposes 
himself  to  the  charge  ol  professional  negligence  or  igno 
ranee.  Th<  manifestations  of  insanity  are  s,.  numerous 
and    fluctuating   that   present   Bymptoms  do  not   indicate 


the  past  duration  ami  course  of  the  affection  as  in  many 
physical  disease-,  and  a  thorough  history  of  tin-  ease  i"s 
essentia]  to  a  complete  diagnosis,  upon  which,  in  turn,  de- 
prognosis  and  treatment. 

The  history,  as  far  as  possible,  should  lie  obtained  di- 
rectly from  those  who  have  been  mosl  intimately  asso- 
ciated with  the  patient  just  previously  and  subsequently 
to  tin-  development  oi  the  disease,  ami  from  those  having 
the  mosl  thorough  knowledge  of  his  entire  life.  Friends 
are  sometimes  less  prejudiced  than  blood-relatives,  and 
young  |  K  rsons  are  seldom  as  reliable  as  adults,  or  evi 
old  persons,  in  the  statement  either  of  1  opinions. 

If  the  case  is  one  of  much  doubt  or  difficulty  of  diagno- 
and   if  differences  of  opinion  ami  ill  exist 

among  the  relatives,  it  is  well  in  hear  their  statements 
separately  .  am],  if  need  be,  to  cross-examine  them  as  to 
conflicting  accounts.  A  knowledge  of  the  laws  0f  evi- 
dence, as  well  as  of  human  nature,  will  stand  the  physi- 
cian in  good  stead  on  tins,,  occasions. 

The  points  to  I"- 1  Ii'  ited  in  the  history  of  the  case,  upon 
which  the  diagnosis  must  larj  are:  First,  heredi- 

tary predisposition  to  insanity,  cither  direct  or  indie 
and   allied  nemos,  -  in  tin-  ancestors  ale  to  be  taken   into 
consideration.    Second,  the  physical  history  of  the  patient 
from  earliest  childhood,  including  the  manner  in  which 

were  passed  all  tin-  physiological  crises  and  all  diseases — 
acute  or  chronic—*  r  traumatic  accidents,  and  the  general 
state  ni  thi'  constitution  and  health  previously  and  sub- 
sequently to  the  firsl  symptoms  of  the  mental  affection. 
Third,  the  history  of  the  mental  and  moral  development 

of  the  patient  from  enlie  (fihildhood,  and  especially  any 
siidden   changes    in    ihe   intellectual    or   affective   nature, 

whether  spontaneous  or  elm'  to  adequate  surrounding 
influences;  tin-    general   disposition,    temperament,    and 

character    oi    the    paiient  ;    lijs  occupation,  habits   of   life. 

peculiar  likes  and  dislil  I  relations,  and  general 

personal  bearing.  Fourth,  the  exact  nature  of  the 
changes  which  have  been  observed  in  the  patient's  man- 
ner of  thinking,  fe<  ling,  or  acting  which  have  led  to  the 

£   in    his   insanity;   the   |  of  delusions,  either 

with  or  withoul  a  fa  si-  of  fact,  a  lid  also  of  hallucinat  ii 'lis 
and  illusions,  or  of  violent  impulses  arid  morbid  propen- 
sities, and,  finally,  the  Supposed  I  I  tie  mental  dis- 
order, with  searching  inquiries  a-  o.  any  previous  like 
affection  in  the  patient.  It  is  also  well  to  learn  some 
exact  dates  of  pasl  and  rei  urrences  in  the  patient's 
life,  with  a  view  to  testing  his  memory. 

If  the  physician  has  been  thorough  and  successful  in 
obtaining  the  personal  history  according  to  the  above  out- 
line, from  which  much  of  theoretical  interest  is  n, 
sarily  omitted,  he  w  ill  feel  that  he  aln  ady  has  a  coniprc 
hensive  idea  of  the  case,  which  he  is  prepared  to  examine 
understanding!]  and  promptly,  and  without  exhaustion 
of  the  patience  or  strength  of  the  patient.  If  he  meet  a 
suspicious  and  doubtful  ease,  lie  will  still  be  able  to  eon 
duel  the  examination  to  a  final  issue,  at  a  single  sitting,  in 
all  probability  ;  and  if  the  case  prove  more  easj  and  self- 
evident  than  he  had  anticipated  it  would,  he  will  still 
have  the  satisfaction  of  having  pert  "fined  his  duly  to  the 

patient,  the  family,  himself,  ami  to  the  profession,  in  hav- 
ing followed  some  rigorous  method  in  obtaining  the  per- 
sonal history  in  a  complete  manner. 

The  personal  examination  is  nexl  in  order,  and  its  ob- 
ject is  t"  detect  am  psychical  or  somatic  signs  of  menial 
disorder,  and  to  confirm  by  direct  observation  such 
points  as  have  been  obtained  in  the  history  of  the  case. 

If  the  patient  ware  only  as  ready  and  willing  as  the 
physician,  there  would  soon  he  at  this  stage  of  the  pro- 
ceedings an  easy  issue  in  the  case  ;  but,  with  a  few  excep- 
tions, the  patient  is  averse  to  the  examination,  and  occa- 
sionally he  is  suspicious  and  decidedly  hostile  The 
relatives  ami  friends,  as  js  their  wont  in  the*  case-,  have 
probably  put  their  heads  together  to  plan  things  for  the 
benefil  of  the  patient,  and.  as  always  happens,  except  in 
stuporous  or  demented  cases,  their  devices  and  benevolent 
nlottings  have  completely  unsettled  the  patient's  confi- 
dence, and  greatly  heightened  the  natural  suspicion  of 
the  disease 

It  should  he  understood  that  it  is  not  possible  to  create. 
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for  the  benefit  of  the  patient,  an  artificial  environment 
-which  in  all  its  details  will  exactly  correspond  with  past, 
present,  and  future  occurrences,  and  that  the  deception 
will  give  rise  to  doubts,  fears,  and  anxieties  long  before 
it  is  openly  denounced  by  the  patient,  and  it  will  exert  a 
most  baneful  influence  in  any  case. 

The  physician  should  take  no  part  in  the  deception  of 
the  patient,  and  the  cases  in  which  he  is  justified  in 
resorting  to  any  trick  to  accomplish  the  personal  exami- 
nation are  so  rare  that  they  may  be  practically  excluded. 
In  some  cases  the  suspense  of  mind  in  which  the  patient 
has  been  kept  is  so  much  more  painful  than  the  reality, 
that  the  plain  statement  of  the  object  of  his  visit  will 
afford  positive  relief  to  the  patient  and  a  useful  surprise 
to  his  kind  deceivers.  In  other  cases  he  may  simply  in- 
sist on  the  performance  of  his  professional  duty  on  the 
ground  of  the  general  anxiety  felt  as  to  the  patient's 
health,  or  as  a  medical  necessity  for  his  welfare  ;  and  he 
may  rind,  from  the  nature  of  the  case,  that  it  is  best  to 
leave  the  eclaircim  mint  until  the  close  of  his  visit,  or,  if 
the  patient  is  going  to  an  asylum,  to  allow  the  friends  to 
explain  their  good  intentions  in  past  deception  as  they 
best  may.  Some  explanation  or  truthful  statement  of 
affairs  should  always  be  made  before  the  patient  is  re- 
moved to  an  asylum,  and  in  the  vast  majority  of  cases 
the  proper  person  to  make  this  statement  to  the  patient  is 
the  physician,  and  the  proper  time  for  it  is  at  the  persi  mal 
examination. 

No  set  rules  are  practical  for  the  conduct  of  the  physi- 
cian in  the  presence  of  an  insane  patient.  The  same 
traits  of  mind  and  body  that  influence  minds  in  health 
serve  to  control  them  in  disease,  and  if  the  physician  has 
not  presence  of  mind,  self-possession,  firmness,  quick- 
ness of  perception,  and  tact,  he  will  not  be  successful  in 
bis  personal  relations  with  the  insane  ;  and  if  he  have 
these  qualities,  he  naturally  adapts  himself  to  the  emer- 
gencies that  arise  in  the  personal  examination  of  cases 
that  differ  so  widely  among  themselves.  The  physician 
should  have  in  his  mind  a  scientific  and  comprehensive 
formula  for  the  personal  examination  of  patients,  how- 
ever he  may  see  fit  to  abridge  or  to  depart  from  it  in 
each  case.  The  personal  examination  as  relating  to  the 
physical  state  comprises  :  First,  the  general  condition  of 
nutrition  and  of  the  muscular  system,  and  the  main 
bodily  functions  of  circulation,  respiration,  digestion, 
and  sleep,  and  the  special  condition  of  the  skin,  capillary 
circulation,  pulse,  and  temperature.  Second,  the  general 
appearance  of  the  patient  as  to  size  and  shape  of  head  or 
of  limbs,  and  personal  deformities  or  peculiarities  of  feat- 
ures ;  the  state  of  facial  innervation,  and  the  general  phys- 
iognomy ;  the  condition  of  the  organs  of  special  sense 
and  of  sensation  in  general ;  the  looks,  gestures,  speech, 
gait,  and  general  manner  of  the  patient. 

The  personal  examination  on  the  psychical  side  should 
embrace :  First,  the  state  of  perception,  consciousness, 
memory,  and  reason  ;  the  presence  of  illusions,  halluci- 
nations, or  delusions  ;  the  time-rate  of  mental  processes, 
as  shown  in  ready  comprehension  or  in  retarded  answers  ; 
confusion  of  ideas  or  mistakes  in  time,  place,  and  identity  ; 
incoherence  of  words  or  ideas.  Second,  the  prevailing 
emotional  tone,  whether  depressed  or  exalted  ;  the  chief 
emotions  manifested  or  most  easily  aroused  ;  the  altruis- 
tic sentiments,  and  especially  the  social  feelings  toward 
relatives  and  old  friends;  the  religious  sentiments  ;  the 
appetites,  desires,  impulses,  and  the  general  condition  of 
self-control  as  regards  thoughts  or  actions. 

This  may  seem  a  somewhat  formidable  array  of  points 
to  canvass  in  a  single  personal  examination,  and  yet  the 
skilful  examiner,  accustomed  to  sound  mental  depths* 
may  test  not  only  these  but  many  others  within  an  hour's 
time,  and  it  is  seldom  best  to  prolong  a  visit  beyond  this 
limit,  and  usually  a  much  shorter  time  is  sufficient  if  the" 
physician  has  been  thorough  in  gaining  the  personal 
history. 

In  exceptional  cases  the  examination  may  not  yield  all 
the  results  desirable,  and  the  case  should  then  be  seen  a 
second  time.  If  there  are  very  marked  alternations  or 
remissions,  it  is  well  to  see  the  patient  at  the  extremes  of 
greatest  lucidity  and  disease,  and  in  any  case,  if  the  phy- 


sician is  to  sign  a  certificate  of  insanity,  he  should  repeat 
bis  visits  until  he  is  completely  satisfied  as  to  the  essen- 
tial points  of  the  case.  The  physician  having  completed 
the  personal  history  and  personal  examination,  is  in  full 
possession  of  the  essential  elements  of  diagnosis,  and  the 
judicious  interpretation  of  the  facts  before  him  is  all  that 
remains  to  render  the  diagnosis  differential. 

He  must  distinguish  the  mental  disorder  of  the  patient 
from  the  various  forms  of  fever  with  delirium  ;  from  the 
immediate  effects  of  alcohol  or  of  other  toxic  agents; 
from  acute  meningitis,  and  from  the  mental  disturbances 
that  sometimes  attend  acute  inflammations  of  thoracic  or 
abdominal  organs  ;  from  traumatic  delirium  after  surgi- 
cal operations ;  from  the  mental  effects  occasionally  fol- 
lowing concussions  of  the  brain  ;  and  from  violent  pas- 
sions  or  emotions  adequately  provoked  by  the  actual 
events  of  life. 

There  are  two  standards  of  comparison  for  the  mental 
phenomena  presented  by  the  patient  in  whose  case  the 
osis  is  to  be  made.  One  is  the  average  manner  of 
thought  and  feeling  of  mankind  in  general,  and  the  other 
is  the  particular  mode  of  intellect  and  feeling  presented 
by  the  patient  when  in  health.  Prolonged  departures 
from  the  patient's  customary  mode  of  thinking  and  feel- 
ing are  among  the  surest  signs  of  insanity  ;  and  still  it  is 
to  be  remembered  that  great  changes  in  these  respec  ts  are 
sometimes  accomplished  in  a  comparatively  short  time 
by  decided  alterations  of  the  circumstances  of  life.  One 
of  the  earliest  occurrences  in  mental  alienation  is  a  de- 
cline of  moral  tone  and  a  loss  of  the  finer  social  feelings  ; 
and  yet  tins  may  result  likewise  from  vicious  habits  and 
associations.  The  same  erroneous  belief  may  be  the  re- 
sult of  ignorance  and  prejudice,  or  of  brain  disease,  and 
there  may  be  a  basis  of  fact  for  the  delusion  in  either  case  ; 
bid  in  the  one  instance  it  is  a  symptom  of  insanity,  and  in 
theotherit  is  not.  Hallucinations  and  illusions  are  found 
in  the  sane  as  well  as  in  the  insane. 

There  is,  therefore,  no  crucial  test  of  insanity,  and  it 
simply  becomes  a  question  whether  the  symptoms  ob- 
served are  the  products  of  a  brain  diseased,  anil  not  such 
natural  results  as  follow  in  sane  persons  from  certain  ad- 
equate external  influences.  In  difficult  cases,  therefore, 
the  physician  will  need  a  knowledge  of  human  nature  as 
well  as  of  tin:  medical  laws  of  mind  and  body,  and  he 
must  base  hisdiagnosis,  not  on  single  facts  or  on  isolated 
signs,  but  on  the  life-history  of  the  patient,  and  on  all 
the  symptoms,  viewed  collectively  as  to  their  sequence, 
course;  duration,  and  general  relations.  Before  speak- 
ing of  the  differential  diagnosis  of  the  various  types  from 
one  another,  something  will  lie  said  of  the  cases  in  which 
it  is  difficult  to  establish  the  prime  fact  of  insanity. 

In  the  aberrant  conduct  of  children  it  is  very  difficult 
to  decide  how  much  is  due  to  native  defect  or  to  active 
disease,  to  lack  of  organization  or  to  disorganization  of 
mind.  The  rational  faculties  are  so  slightly  developed  that 
the  expression  of  their  functional  derangement  in  delu- 
sions is  seldom  to  be  found,  and  neither  the  general  stand- 
ard nor  a  fully  formed  individual  standard  of  thought  ami 
feeling  has  ever  been  reached  ;  so  that  the  only  compar- 
ative measure  for  the  degree  of  mental  obliquity  in  the 
young  sufferer  is  the  average  psychical  state  of  children 
of  the  same  age. 

In  the  earnest  school  of  life  man  finds  the  study  of  his 
fellow-man  absolutely  essential  for  success,  but  the  study 
of  juvenile  psychology  is  not  likewise  compulsory,  and 
expertness  in  this  branch  is  a  rare  attainment.  The  phy- 
sician who  has  viewed  the  actions  of  children,  not  in  the 
playful  mood  of  a  pastime,  but  in  studious  consideration 
of  their  motives  of  conduct,  will  deem  himself  fortunate 
and  amply  rewarded  for  his  pains  when  he  is  first  called 
upon  to  determine  the  exact  mental  status  of  a  child  that 
has  become  the  despair  of  anxious  parents.  The  child 
may  lie  gloomy,  taciturn,  averse  to  play,  troubled  with 
frightful  dreams  aud  visions  at  night,  and  with  morbid 
fears  in  the  daytime;  or  noisy,  disobedient,  destructive, 
and  violent  in  temper,  and  made  worse  in  these  regards 
by  every  resort  to  punishment,  which  may  provoke  some- 
thing like  a  maniacal  paroxysm  ;  or  there  may  be  great 
cunning,  cruelty,  and  sexual*  precocity,  aud  absence  of 
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natural  affection  ;  or,  again,  there  may  be  simply  unac- 
countable stupidity,  so  that  the  child,  while  appearin 
•  ompn  qi  in  I  « Ji.it  ie  said  to  ii  about  simple  things,  is  in- 
capable of  gaining  knowledge  from  books,  orofadvanc 
ine  in  the  primary  bI  udiee  01  school. 

Now  .  it  the  i'h\  sician  fails  to  recognize  mental  disi  ase 
and  awaits  th<    full   group  of  symptoms  of  melancholia, 
mania,  moral  insanity,  and  ImbecUity,  as  found  in  the 
adult,  the  diagnosis  will  nol  be  made,  for  such  manifi 
n    only  exceptionally  present  in  the  insanil 
children, 

A  diagnosis  can  onh  be  reached  by  a  systematic  pro- 
cedt  ive  described  under  personal  uistorj  and  per- 

sonal examination,  by  which  an  opinion  is  based,  nol  on 
isolated  facts,  bul  on  the  collective  bodj  of  data  detailed 

under  the  above  terms.     It  is  to  in-  undersl i  thai 

mental  conditions  attending  hydrocephalus,  scrofula, 
rickets,  chorea,  epilepsy ,  ana  other  diseasi  s,  thoue  b  pi  - 
culiar,  are  often  less  pathological  than  the  psychical  state 
developed  by  moral  causes,  such  as  frighl  dr  othi  r  vio- 
lent emotions,  in  children  strongly  predisposed  to  insanity, 
and  thai  the  temporary  disturbance  of  mind  thus  oo 
sioned  does  nol  in  itself  constitute  insanity  . 

In  old  age,  again,  il  is  difficull  to  distinguish  the  nor- 
mal decline  of  faculties  from  the  pathological  failure  of 
mind  in  certain  cases.  Loss  of  memory  and  of  attention, 
social  indifference  and  a  diminution  of  affection  for  rela- 
tives, extreme  penuriousness  and  narrow-minded  selfish- 
ness, .meal  suspicion  and  conservatism,  are  so  often  found 
in  senility  thai  they  cannot  be  regarded  as  necessarily 
proofs  nf  insanity,  excepl  in  cases  in  which  they  appear 
.suddenly  as  a  part  of  a  symptom  complex  caused  by 
some  aeii\ e  pathological  process. 

As  trophic  convolutional  changes  and  atrophy  of  the 
dionic  elements  advance  in  senility,  there  is  a  grad 
ual  loss  of  all  the  bigher  moral  qualities,  even  though  the 
outer  practices  of  morality  may  be  automatically  observed 
from  force  of  ha  Mi,  just  as  the  childish  dotard  may  utter 
words  of  wisdom  in  a  purely  automatic  way.  The  moral 
decay  should  proceed  gradually,  however,  like  the  intel- 
lectual decline,  and  the  diagnosis  of  insanity  may  be  based 
with  much  more  certainty  on  a  sudden  outbreak  of  im- 
morality than  on  rapid  menial  failure.  Sexual  immoral- 
ity is  especially  diagnostic  \\  hen  ii  appears  in  an  old  per- 
son, in  whom  desire  had  long  been  extinct,  and  in  whom 
previous  habits  of  libertinism  had  never  existed. 

Dementia  may  follow  gross  organic  brain  diseases, 
which  are  so  frequenl  in  senility  ;  but  simple  diminution 
of  functional  power  in  these  cases  is  not  insanity . 

The  differential  diagnosis  of  eccentricity  from  insanity 
i-  often  an  arduous  task.  There  are  two  'kinds  of  eccen- 
tricity, which  differ  widely  from  each  other.  One  class 
oJ  eccentric  persons  have  si  run-' and  original  minds;  they 
are  bold  and  independent  characters,  and  they  are  usually 
extremely  self  reliant  and  indifferenl  to  external  events  or 

to  adverse  criticism  ;  and  thej  are  farther  re ved  from 

insanity  than  the  average  man,  and  they  retain  n  perfect 
self-poise  under  the  most  trying  circumstances  of  life. 

The  other  class  of  eccentric  beings  are  born  weak  and 
peculiar,  or  have  some  hereditary  strain  of  madness  in 
their  composition,  or  through  diseases  or  menial  shocks 
the  eccentric  condition  has  I  i  tired  as  a  species  of 

neurosis  which  is  nearly  allied  to  insanity.     These  per- 
ire  ordinarily   sensitive  and  dependent  characters, 
and  they  differ  from  others,  nol  of  their  ow  n  free  cho 
bul   I       '       eessity,  and  they  more  frequently  conceal 

than  assert   their  iiihen  nl  eceelit  ricitics.      The  insanity    in 

these  cases  is  of  ten  of  verj  gradual  development,  and  the 
practical  difficulty  in  the  waj  of  a  diagnosis  arises  from 
this  fact. 

There  are  many  unhealthy  si  mind  and  body, 

can-'  >l  i>\  the  excessive  indul  <  u<  e  oi  an  artificial  appe- 
tite for  drugs  or  alcoholic  stimulants,  bul  these  morbid 
conditions  cannot  b  or  medically  regarded  as  in- 

sanity  on  act  ount  of  the  los  i     i  ontri  i  alone,  or  of 

the  personal  damages  resulting  to  the  patient's  health  or 
fortune.     There  must  be  some  formal  and  permanenl  dis- 
turbance of  the  menial  powers,  or  of  the  affective  facul- 
Qosis  of  insanity  i  an  be  made. 


The  diagnosis  of  insanity,  after  the  stage  of  apparent 
convalescence  from  a  previous  attack,  is  often  extremely 
difficult,  and  in  general  it  is  more  difficull  to  determine 
the  fact  of  complete  recovery  than  to  make  the  diagi 

Of  mental  alienation  in  the  first  instance.      The  patient, 

seemingly  well,  but   really  concealing  his  insanity 
often  an  adept  in  deception,  ha\  ing  learned  by  expera 

what  ideas  and  actions  are  to  be  suppressed.  The  state 
of  recovery  varies  greatly  in  different  patients.     It  is  nc4 

to  he  expected  that  previous  erroneous  belief 8  will  always 

disappear  on  recovery,  for  they  may  be  retained,  jut 
false  conceptions  are  held  by  sane  persons  in  the  aba 
of  contradictory  evidence,  by  mere  force  of  habit.     The 
disagreeable  feeling,  or  actual  antipathy,  which  certain 
persons  may  liave  aroused  in  them  during  their  sickness, 
also  often  lends   io  persist  after  recovery  in  the  same 
manner,  and  time  alone  may  efface  it.      These  insane  an 
tipathies  thai  remain  after  recovery  are  analogous  to 
unfounded  dislikes  among  the  sane  thai  are  sometimi  - 
exchanged  for  friend-hip  after  long  acquaintance. 

In  comparing  the  patienl  with  his  former  self,  it  is  to 
be  remembered  that,  after  a  severe  attack  of  insanity, 
many  months  elapse  before  the  original  strength  of  the 
menial  and  moral  faculties  is  restored,  and  that  this  full 
restoration,  at  any  time,  is  the  exception  and  not  the 
ride. 

The  diagnosis  of  f<  igned  insanity  has  important 
bearings,  inasmuch  as  simulation  is  ordinarily  for  the 
purpose  ol  escape  from  the  obligation  of  contracts,  or 
from  the  responsibility  for  criminal  ads  committed.  For 
the  discussion  of  this  question  reference  may  he  made  to 
the  special  article  on  Feigned  Insanity, 

The  differential  diagnosis  of  the  various  special  types 
of  insanity  i<  ln--t  accomplished  by  the  systematic  observ- 
ance of  a  few  general  principles.  The  firsl  principle  is 
to  determine  to  which  main  group  the  case  belongs— 
whether  U  I  stupor,  of  menial  weakness,  of  men- 

tal depression,  or  of  menial  exaltation.  Secondly,  to  de- 
cide whether  it  is  of  primary  or  of  secondary  origin. 
Thirdly,  to  make  such  farther  differentiation  as  the  etiol- 
ogy of  the  case  renders  possible.  Fourthly,  to  complete 
the  diagnosis  of  the  special  type  of  insanity  by  met 
of  the  actual  psychical  and  somatic  symptoms  presented 
by  the  case,  ami  interpreted  by  the  lighl  of  the  personal 
history.  Let  it  besupposed,  for  instance,  thai  the  physi- 
cian is  called  to  a  case  of  a  young  woman,  who  is  found 
sitting  with  downcast  cms  and  with  expressionless  face, 
giving  no  response  t<>  questions,  and  no  heed  to  anything 
that  occurs  about  her.     The  first  inquiry,  as  to  whether 

there  has  l.ecii  previous  emotional  disl  urhanee.  depres- 
sion, or  exaltation,  being  answered  in  the  negative,  ex- 
cludes all  kinds  of  melancholia  or  mania,  and  limits  the 
condition  to  a  state  of  mental  weakness  or  of  stupor. 
The  second  question  decides  that  tin  case  is  not  the  sequel 
of  any  acute  form,  and  that  it  isof  primary  origin,  and 
terminal  dementia  is  thus  excluded  as  the  only  form  of 
mental  weakness  that,  in  any  way,  corresponds  to  the 
general  appearance  of  the  case.     The  case  is,  therefore, 

some  form  of  Si  U]  il '!'. 

The  etiologj   of  the  case  is  nexl  invoked  in  aid   of  the 

nosis,  and  alcoholic,  epileptic,  ami  all  other  kinds  of 

stupor  are  excluded  by  the  fact  that  the  condition  fol- 

liately  the  shock  of  a  severe  fright   some 

previously.    Thesomaticand  psychical  appearances, 

the  personal  history,  and  the  origin  of  tin-  case,  all  accord 

with  the  special   type  of    acute  primary    dementia,  and 

other  forms  have  been  and  the  diagnosis  is, 

therefore,  complete. 

If  the  firsl  inquiry  had  revealed  acute  exaltation  of 
feeling  a-  the  original  affection,  ami  the  m<  ntal  torpor  as- 
.the  sequel  of  the  maniacal  outbreak,  the  diagnosis  of 
sequential  stupor  would  have  been  made  ;  or  if  acute 
mental  depression  had  attained  so  greal  a  heigh)  a-  to 
eventuate  dii'ceth  in  a  similar  condition  ol  anenergy, 
melancholia  attonita  would  have  been  diagnosed. 

Ii  would  he  easy  in  like  manner  to  illustrate  the  ap- 
plication of  these  principles  in  the  diagnosis  of  every  case 
that  the  physician  is  liable  to  encounter. 

If  an  occasional   ca.se  of  great   difficulty  arises,  it   will 
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Insanity. 
Insanity, 


simply  necessitate  a  more  thorough  personal  history  and 
a  more  exhaustive  study  of  the  physical  and  mental 
phenomena  by  instruments  of  precision  and  by  psychical 
tests  and  by  prolonged  and  patient  observation. 

Prognosis. — The  prognosis  of  insanity  tests  to  the  ut- 
most the  skill  and  technical  judgment  of  the  physician. 
It  is  too  complex  a  subject  to  be  satisfactorily  answered 
as  a  single  inquiry,  and  it  will  be  viewed  from  some  of 
its  most  salient  points  of  practical  interest  by  a  brief  nu- 
merical and  analytic  method 

The  subject  naturally  falls  into  two  divisions,  which  are 
— first,  the  chances  of  life  or  death  ;  second,  the  chances 
of  loss  or  recovery  of  mind. 

The  urgent  question  of  the  prospects  of  life  will  first  be 
considered. 

Insanity  is  shown,  by  numerical  comparison  on  a  large 
scale,  to  diminish  very  decidedly  the  expectation  of  life  at 
any  given  age,  and  death  occurs  at  a  much  earlier  average 
age  among  the  insane  than  among  the  sane.  The  annual 
death-rate  among  the  insane  is  four  times  greater  than 
among  the  sane  population.  In  asylums  for  the  insane 
the  annual  mortality  for  males  is  about  nine  per  cent., 
and  for  females  it  is  about  eight  percent.,  when  based  on 
calculations  for  a  long  series  of  years. 

The  percentage  of  deaths  is  greatest  dun;  4'  the  first 
month  of  the  disease,  and  it  diminishes  wi...  each  suc- 
ceeding month  during  the  first  year.  The  more  acute  the 
form  of  insanity  is,  the  greater  is  the  danger  to  life.  Gen- 
eral paresis  ends  in  death  so  uniformly  that  most  authors 
question  whether  there  hasever  been  an  authentic  instance 
of  survival.  Although  the  average  fatal  limit  is  about 
three  years,  it  must  be  admitted  that,  in  very  exceptional 
cases,  life  may  be  indefinitely  prolonged. 

Typhomania  stands  next  in  point  of  mortality  ;  and  (he 
chances  of  life  and  death  are,  in  the  writer's  experience, 
about  equal  in  this  malady,  though  most  authors  give  a 
still  higher  death-rate. . 

Other  types  of  mental  alienation  having  a  high  mortal- 
ity are  certain  varieties  of  organic  dementia,  especially 
those  with  intra-cerebral  hemorrhage  and  softening,  and 
some  diathetic  forms,  such  as  pellagrous  and  tubercular 
insanities.  More  than  five  per  cent,  of  cases  of  acute 
mania  die  from  exhaustion,  or  from  some  affection  result- 
ing from  the  insanity  ;  but  if  the  first  storm  of  the  disease 
is  survived,  the  chances  of  life  are  comparatively  good. 

In  a  general  estimate,  based  on  the  careful  study  of  a 
large  number  of  cases  byr  Dr.  Thurnian,  a  very  unfavor- 
able conclusion  is  reached,  viz.,  that  of  every  ten  persons 
attacked  by  insanity  seven  die — five  during  the  first  at- 
tack, and  two  during  subsequent  attacks.  This  alarm- 
ing prognostic  view  is  somewhat  relieved  by  the  further 
observation  that  the  life  of  certain  cases  of  insanity  has 
been  prolonged,  for  variable  lengthy  intervals,  from 
twentyr-five  to  fifty  years  from  the  date  of  the  first  attack. 
So  far  as  seasonal  influences  are  concerned,  it  appears, 
from  statistics  of  both  European  and  American  asylums 
for  the  insane,  that  the  greatest  number  of  deaths  occur 
during  winter  and  early  spring,  and  the  fewest  during 
summer  and  early  autumn. 

The  prognosis  in  each  individual  case,  as  to  the  chances 
of  life,  must  take  into  account  the  age,  constitution,  and 
complicating  diseases  of  the  patient,  as  well  as  the  severity. 
duration,  and  type  of  the  mental  disorder.  Senility  and 
complicating  diseases  of  the  vital  organs  are  unfavorable, 
especially  affections  of  the  brain  and  lungs. 

Cardiac  failure,  extreme  inanition,  convulsions,  pare- 
ses,  incoordinations,  and  persistent  trophic  and  vaso-motor 
disturbances  are  all  evil  omens.  Among  the  psychical 
symptoms,  great  disturbances  or  obliteration  of  distincl 
consciousness  and  memory  point  to  the  depth  of  the 
pathological  process. 

The  prognosis  as  to  the  chances  of  the  recovery  or  loss 
of  mind  is  necessarily  qualified  by  a  variety  of  circum- 
stances, which  are  to  be  closely  studied  and  carefully 
estimated  in  each  case  of  insanity.  The  chief  elements 
of  prognosis  in  individual  cases  are  the  age,  sex,  general 
physical  condition,  and  hereditaiy  tendencies  of  the  pa- 
tient, and  the  form  and  duration,  as  well  as  the  special 
causation  and  course,  of  the  mental  disorder. 


The  age  during  which  the  greatest  number  of  recover- 
ies occur  is,  as  shown  by  numerical  inquiries,  between 
twenty-five  and  thirty-five.  The  prognosis  is  never  favor- 
able in  very  young  persons,  in  whom  insanity  is  almost 
always  hereditary.  Senility  also  presents  an  unfavorable 
prospect  of  recovery,  which  follows  only,  in  exceptional 
cases,  when  involutional  changes  have  actually  taken 
place  prior  to  the  first  attack  of  mental  disease.  Old  age 
is  not  absolutely  unfavorable,  so  far  as  mere  lapse  of  years 
is  concerned,  and  the  only  measure  of  the  chances  of  re- 
covery is  the  extent  of  the  organic  senile  changes. 

Sex  has  general  numerical  relations  to  prognosis, 
which  may  be  briefly  summed  up  in  the  statement  that 
more  females  than  males  recover  from  the  first  attack  of 
mental  alienation,  as  well  as  from  subsequent  attacks  ; 
that  among  a  given  number  of  females  there  would  be 
both  more  relapses  and  more  recoveries  than  among  the 
same  number  of  males,  during  a  series  of  years  embrac- 
ing the  same  period  of  life. 

The  duration  of  the  attack  is  a  most  important  cle- 
ment of  prognosis. 

From  seventy  to  eighty  per  cent,  of  cases  of  insanity 
are  curable  if  placed  under  proper  treatment  within  the 
first  month,  and  fifty  per  cent,  of  cures  are  to  be  ex- 
pected from  first  attacks  treated  within  the  first  six 
months.  A  longer  duration  than  six  months  is  attended 
by  a  rapid  decline  in  the  rate  of  recoveries,  which  does- 
not  average  more  than  ten  percent,  after  the  first  year. 
Occasional  recoveries  occur,  however,  during  the  first 
few  years,  so  that  a  guarded  prognosis  is  always  to  be 
made,  and  no  case  is  to  be  pronounced  hopeless  in  the 
absence  of  organic  brain-lesions.  Extreme  exceptions 
have  been  recorded  of  recoveries  from  attacks  of  twenty 
and  thirty  years'  duration. 

In  certain  cases  of  traumatic  insanity,  and  in  climac- 
teric cases,  cure  not  infrequently  follows  after  a  series  of 
years. 

The  relative  curability  of  the  various  types  of  insanity 
can  only  be  stated  approximative!).  Mania  and  melan- 
cholia are  the  most  curable  forms,  and  general  paresis 
and  terminal  dementia  are  hopeless.  Other  very  un- 
favorable forms  are  typhomania,  organic  dementia,  epi- 
leptic, circular,  and  senile  insanity,  and  primary  mono- 
mania. Of  hereditary  cases  in  general,  it  may  be  said 
that  their  chances  for  recovery  from  a  firsl  attack  are  as 
good  as  in  the  non-hereditary  types,  but  that  relapses  are 
very  constant.  The  prognosis  is  absolutely  bad  in  that 
class  of  hereditary  cases  in  which  all  the  psychical  and 
somatic  symptoms  of  degeneracy  are  present,  and  the  in- 
sanity is  only  an  intensification  of  natural  morbid  traits  of 
character.  Mental  alienation  originating  in  trauma  capi- 
tis and  insolation,  or  resulting  from  the  gradual  trans- 
formation of  the  major  neuroses  (epilepsy,  hypochon- 
driasis, hysteria),  is  of  unfavorable  prognosis.  Insanity 
from  prolonged  moral  causes,  such  as  anxiety  and  busi- 
ness worry,  is  not  apt  to  terminate  in  recovery;  while 
mental  disorder  occasioned  by  sudden  violent  emotions 
not  infrequently  has  a  complete  convalescence. 

Post-febrile  insanity  is  not  a  very  curable  form,  but 
recovery  follows  in  some  cases  due  to  the  anaemia  and 
malnutrition  of  the  general  system  rather  than  to  perma- 
nent nutritive  lesions  in  the  cerebral  centres. 

Mental  disease  from  venereal  and  alcoholic  excess 
does  not  often  recover  when  organic  changes  in  the 
nervous  centres  have  resulted,  but  in  cases  of  simple 
functional  exhaustion  from  over-indulgence  there  is 
every  hope  of  recovery,  but  an  equal  probability  of  a  re- 
lapse. 

Puerperal  insanity  furnishes  a  large  percentage  of  recov- 
eries— probably  not  less  than  eighty  per  cent,  of  cases 
that  meet  with  prompt  treatment  from  the  inception  of 
the  disease  ;  and  it  is  at  the  same  time  one  of  the  most 
acute  and  most  curable  forms. 

The  prognosis  is  favorable  in  all  cases  that  have  as 
their  causation  simple  anaemia  or  functional  disorders 
that  are  capable  of  removal,  "and  this  is  true  of  sympa- 
thetic insanity  dependent  on  local  irritations  for  which 
there  is  a  remedy. 

Toxic  insanities  are  only  favorable  before  organic  le- 
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-ion-  have  occurred,  and  there  often  remains  some  perma 

nciit  mental  defecl  after  apparent   recovery:  and  this  is 

k  ciallv  the  case  in  lead-poisoning  :m<l  in  cnronic  alco 

holism 

it)  in  connection  with  the  tubercular,  canci  rous, 
and  scrofulous  diatheses  does  nol  often  admit  of  a  i 
and  permanent  mental  weakness  is  a  common  sequel  af- 
i  r\  in  luetic  cases  and  in  In 

states  ol  arrested  mental  growth  the  only  hope  is  for  im- 
provement through  systematic  methods  ol  and 

the  onl)  result  in  any  case  will  be  1 dcr  thenati  i 

somewhat  less  obvious.     Tin-  onl)   exception  to  this 
is  in  cretinous  cases  which,  when  removed   while  y< 
from  the  region  in  which  the  disi  ase  is  endemic,  may  in 
a  in'  i    i  ducated  in  the  use  of  .-ill  their  m< 

ultii 

■  are  certain  of  Hit-  psychical  and  symp- 

is  that  are  useful  aids  in  prognosis.     Fixed  delusions, 
perv  i  natural  affections  and  of  instincts  am 

petites,  I icidal  and  suicidal  tendencies  of  long  dura- 

ons  of  poisoning,  and  prolonged  rel usal  id' 
d,  are  unfavorable  signs.  Other  symptoms  thai  fore- 
bode an  evil  result  are  trophic  and  paresthetic  disturb- 
ances, thai  cause  the  patients  to  bite  their  fingers,  to  rub 
themselves  until  the  skin  is  abraded,  and  to  pull  their 
hair  out  ;  coprophag)  and  other  filthy  habits,  and  loss  of 
all  sense  of  modesty  in  women;  deep  disorders  of  con 

ousness,  and  greal  confusion  of  memory  and  ideas  ex 
cepl  at  the  height  of  acute  mania;  the-  impulse  to  accu 
mulate  worthless  things;  the  peculiar  use  of  word-  and 
sounds,  ni-  the  invention  of  new  words,  and  multiple  or 
fixed  hallucinations. 

Favorable  psychical  symptoms  an-  a  return  of  the  nat- 
ural likes  and  dislikes,  and  of  peculiar  habits  oJ  thought 
and  speech,  an  appreciation  of  the  past  illness,  desire 
for  customary  occupations  ami  social  relations,  gratitude 
for  personal  services  rendered,  ami  a  revival  of  tastes  for 
old  amusements  or  special  pursuits  of  a  literary  or  social 
nature. 

Physical  phenomena  thai  betoken  a  bad  prognosis  are 
paralyses  and  motor  incoordinations,  especiall)  of  speech 
and  gail  ,  apoplectiform  attacks,  and  all  convulsive  seiz: 
ures;  masticatory  spasm,  cardiac  failure  with  vaso-motor 
paresis,  progressive  loss  of  weight,  excepl  in  the  acute 
stage  of  an  attack;  prolonged  anaesthesias  and  paresthe- 
sias, persistenl  cephalalgia  and  myosis,  loss  ,,f  facial  in- 
nervation and  of  ail  expression  of  countenance,  and  the 
drooping  of  the  head  and  lower  jaw  . 

The  relation  of  bodily  weight  to  the  progress  of  the 
mental  disorder  is  very  constant,  and  one  of  the  physical 
Bigns  thai  always  an-iii'-  ill  is  the  renewed  activity  of 
vegetative  function-  and  Hie  increase  of  bodily  weight 
withoul  any  improvement  of  mind. 

Physical  signs  that  promise  well  for  the  final  result  are 
Hie  gaining  of  flesh  and  strength  along  with  the  return 
of  mental  equilibrium,  natural  expression  of  face,  nor- 
mal gestures,  speech,  and  gait,  and  the  renewal  of  per- 
sonal peculiarities  of  manner ;  normal  sleep  and  appetite, 
and  the  return  of  the  catameiiia  after  improvement  in  the 
mental  and  physical  condition ;  and  the  restoration  of  a 
healthful  general  sense  of  well-being. 

A  sudden  onset  and  an  acute  course  of  Hie  mental  dis- 
ease is  more  favorable  than  a  gradual  development  and 
subacute  symptoms,  and  the  shorter  the  malady  the  bet- 
ter tic  prognosis.  On  the  other  hand,  a  sudden  recover) 
i-  incomplete  in  mosl  cases,  and  is  ordinarily  followed 
bj  a  relapse.  The  mosl  trustworthy  recoveries  are  very 
gradual,  with  constant  lengthening  of  the  lucid  intervals, 
and  parallel  advance-   toward   health   of   both  the   mental 

and  bodil]  functions. 

The  prognosis  of  insanity  in  its  fullest  range  naturally 
extends  to  the  probability  of  a  relapse  after  recovery. 
Statistical  information  -how  -  that  there  i-  no  predisposing 

can-    -o  powerful  a-  a  previous  attack    <>\   mental   alieiia 

tion.  and  that,  of  those  who  have  recovered  from  a  first 
attack,  a  percentage  varying  from  twenty  to  fiftysuffer 
relapses.  Dr.  Thurman  -  estimate  is  still  more  unfavor- 
able, \i/..  that  of  ten  attacks  ti\e  recover,  and  of  these 
five,  three  has i  relapses  and  only  two  remain  well  for 


life.  This  estimate  i-.  in  the  writer-  experience,  about 
the  result  to  )„■  ,  xpected  in  strongly  hereditary  cases,  and 

in  patient-  free  from  inherited  taint  not  more  than  twenty 

■  ni    oi  relapses  are  to  be  expected.    Thequestioi 
relapse  in  individual  cases  i-  largely  one  of  the  etiology 
of  the  disorder,  and  of  the  surrounding  influences  of  the 
patient  after  recovery. 

If  the  cause  of  tin  tir-t  attack  ha-  been  the  inu  osi  ex- 
citen  ss  speculation,  excesses  "  in  Baccho  et 

Venere,"  domestii  trouble  and  child  bearing,  a  too  ardu- 
ous and  responsible  position,  and  similar  influences  w  hich, 
from  choice  or  necessity,  become  active  again  after  recov- 
er) b  ill  follow  in  the  majority  of  cases. 

The  wisdom  of  prophylaxis  i-  never  greater  than  in 
these  cast  s,  and  it  is  a  part  of  the  physician's  duty  to  de- 
termine the  kind  and  extent  of  modification  of  life  re- 
quired alter  recovery  in  each  i 

A   final  point   in  p  \  Lnion  which  the 

physician  i-  occasionally  called  upon  to  give  a-  to  the 
probability  of  the  appearance  of   insanity    in   persons 
whose  parents  were  insane.     It  i-  onl)  possible  topi    s 
icate  according  ral  fact-  in  these  cases.     In- 

sanity is  almost  sure  to  follow  in  one  whose  mother  was 
insane  throughout  gestation,  or  whose  parents  were  both 

afflicted  pivv  ion-  to  the  date  Of  birth.     The  chalice-  of  all 

attack  are  also  great  in  one  that  closely  resembles  a  parent 
who  ha-  inherited  insanity  that  ha-  descended  in  direct 
line  from  grandparents.  The  influence  of  the  mother  is 
greater  than  that  of  the  father  in  the  transmission  of  the 
ase,  and  the  daughter  i-  more  apt  to  inherit  it  than 
the  son.      There  is  always^  1  however,  of  rever- 

sion to  a  healthy  type,  or  of  life-long  latency  of  the  in- 
herited tendi  ni 

Therapei  tic— The  therapeutic  principli  s  oi  psychi- 
atry are  not  different  from  thoseof  genera]  medicine.  A 
Lee  at  tin'  firsl  group  of  insanities,  a-  classified  in  this 
article,  will  at  once  su-ire-i  the  \  ,  of  the  path- 

ological conditions  which  the  alienist  may  have  to  treat. 
In-aiiity  in  its  widest  relations  i-  a  disorder,  not  only  of 
the  whole  nervou-  system,  but  of  the  whole  organism; 
and,  during  an  acute  attack,  trophic,  Bensory,  motor,  vaso- 
motor, secretory,  excretory,  and  all  other  function-  of 
the  economy  become  involved.  Affections  of  the  thoracic 
and  abdominal  viscera,  of  the  organs  of  special  sense,  of 
the  skin,  muscles,  and  even  of  the  bone-,  are  not  uncom- 
mon. 

All  view-  of  tlie  specific  treatment  of  the  various  types 
of  insanity  by  special   reined1  -  narrow  a-  they  are 

unpractical.  The  alienist  ha-  to  treat  patients,  and  not 
t)  pes  of  aberration,  and  his  treatment  must  be  based  on 
the  etiology  and  pathology,  and  not  on  the  form,  of  the 
mental  alienation.  In  exceptional  case-  of  idiopathic  in- 
sanity the  causation  and  pathogeny  may  remain  prob- 
lematical, and.  upon  the  failure  of  those  fundamental 
indications,  the  physician  should  employ  the  broadest 
principles  of  symptomatic  treatment.  In  any  case,  the 
general  course  which  he  has  to  pursue*  is  clear.  Atten- 
tion must  first  be  given  to  the  relief  of  urgent  symptoms, 
such  a-  obstinate  constipation,  pi  insomnia,  car- 

diic  failur:  precordial  pane  great  m  mm.  n  uul  J  in- 
us  exhaustion  of  vital  powers.  The  physician  must 
next  deliberately  shape  his  plan  of  treatment  according 
to  the  etiology  of  tin'  case,  and  it  i-  needless  to  say  that  it 
will  differ  widely  in  epileptic,  alcoholic,  syphilitic,  apo- 
plectic, and  choreic  insanity;  and  that  no  zealous  trial 
will  be  made  ol  the  latest  approved  remedy  for  melan- 
cholia in  ca-es  due  to   w  idely  dilfefenl   and   undiscovered 

causes,  Buch  as  basilar  meningitis  of  tubercular  origin  or 
lead-poisoning,  organic  Lesions  from  trauma  capitis  or 

malarial  intoxication.  When  the  physician  has  admin- 
istered to  the  mosl  pressing  symptoms,  and  directed  his 
(Holt-  to  the  disCOVI  ry  and  treatment  of  the  cause  id'  the 
di-ea-e.  lie  will  seek  further  therapeutic  indication-  in 
general  systemic  morbid  state-  which  may  be  present,  in 
the  form  of  anainia.  or  in  a  gout)  .  rheumatic,  scorbutic, 
or  phthisical  diathesis,  or  in  general  malnutrition  and 
chronic  gastro-intestinal  disorders,  An  exhaustive  phys- 
ical examination  should  be  accomplished  a-  soon  as  pos- 
sible, without   fatigue  Ot  distress  to  the  patient,  and  no 
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organ  should  escape  notice  ;  for  the  objective  signs  of  or- 
ganic disease  are  often  obscure  in  the  insane,  and  the 
symptoms  of  lung  diseases  are  especially  latent,  so  that 
"  walking  cases "  of  pneumonia  and  advanced  stages  of 
phthisis  pulmonalis,  without  cough  or  expectoration,  arc 
common.  The  weight  of  the  patient  should  be  taken 
from  time  to  time,  as  it  is  one  of  the  most  valuable  guides 
to  the  vital  status  of  the  patient,  and  the  differences  be- 
tween the  morning  and  evening  temperature  should  Ik; 
noted,  and  the  examination  of  the  urine  may  lie  signifi- 
cant as  to  the  course  of  treatment,  When  the  physician 
has  complied  with  the  above  suggestions  he  will  have 
fulfilled  the  main  indications,  and  his  further  plan  of 
treatment  will  be  modified  by  the  course  of  the  affection 
and  by  the  complicating  diseases  which  may  arise. 

The  intercurrent  diseases  will  not  be  treated,  or  even 
discovered  before  death  in  many  cases,  if  the  greatest  care 
is  not  exercised,  and  if  repeated  physical  examinations 
are  not  made  ;  for  the  insane,  owing  to  anaesthesia  or  anal- 
gesia, may  make  no  complaint,  and  pneumonia  as  well 
as  phthisis  may  pass  through  its  various  stages  without 
cough  or  expectoration,  and  the  symptoms  of  other  affec- 
tions may  be  likewise  latent.  The  common  impression 
that  the  insane  are  not  subject  to  the  same  variety  of  in- 
tercurrent diseases  as  the  sane  is  a  mistake.  They  have 
impaired  powers  of  resistance,  and  they  suffer  more  than 
the  sane  both  from  epidemic  and  from  ordinary  diseases. 
Another  erroneous  idea  is  that  very  large  doses  of  medi- 
cine are  borne  with  impunity  b}1-  the  insane  ;  but  the  fact 
is  that  they  do  not  support  powerful  drugs  as  well  as  the 
sane,  and  they  suffer  from  them  in  large  doses,  even 
though  the}'  may  not  complain. 

Of  the  chief  pathological  conditions  of  fully  developed 
insanity,  and  of  the  remedies  best  suited  for  their  relief, 
some  general  suggestions  will  now  be  made. 

Intense  cerebral  hyperaemia  is  one  of  the  most  coin 
mon  of  these  conditions,  and  it  appears  in  two  essentially 
different  forms.  In  exceptional  instances  the  patient  is 
robust  and  of  full  habit,  and  there  is  general  plethora. 
The  face  is  flushed,  the  conjunctiva?  congested,  the  head 
hot,  the  pulse  rapid  and  bounding,  and  the  general  tem- 
perature above  the  normal.  It  is  probable  that  judicious 
blood-letting  would  be  the  most  prompt  remedy  in  these 
cases  ;  but  as  it  is  a  procedure  that  is  pernicious  in  the  vast 
majority  of  cases  of  mental  disease,  it  has  been  dismissed 
from  the  list  of  remedies.  The  most  efficient  treatment  is, 
after  acquiring  the  certainty  that  the  heart  and  lungs  are 
sound,  to  place  the  patient  in  a,  graduated  bath  (ther- 
mometers mounted  in  wooden  handles  for  this  purpose  are 
to  be  had)  at  85°  F.,  and  to  gradually  reduce  the  temper- 
ature to  70°  F.  or  to  a  greater  or  less  degree,  according  to 
the  effects  produced  and  judged  by  the  heart's  action, 
respiration,  and  general  physical  condition.  Local  appli- 
cations of  cold  to  the  head,  by  means  of  rubber-tubing 
coils  for  the  flow  of  water  or  the  ice-cap,  do  not  compare 
in  efficacy  with  the  graduated  bath,  which  equalizes  the 
whole  circulation  through  its  effects  oil  general  vaso-mo- 
tor  innervation.  The  bath  may  be  continued  from  five 
minutes  to  a  quarter  of  an  hour,  and  be  repeated  several 
times  in  the  course  of  twenty-four  hours.  In  acute  cases  of 
sthenic  mania,  with  all  the  signs  of  cerebral  hypersemia, 
its  effects  are  often  remarkably  good.  The  best  drug  is 
bromide  of  potassium.  The  other  condition  of  cerebral 
hypersemia  is  asthenic,  and  due  to  distention  of  the  ves- 
sels from  vaso-motor  paresis.  The  ice-cap  and  mustard 
foot-baths  can  be  here  employed,  and  digitalis  and  ergot 
will  be  found  useful ;  also  spinal  hot-water  bags  and  hot 
stupes  over  the  epigastrium  sometimes  give  decided  tem- 
porary relief,  but  quinia  and  tonics  must  be  used  in  many 
cases. 

Cerebral  anaemia,  which  is  so  constant  a  symptom  in 
states  of  mental  depression,  may  be  so  great  as  to  call  for 
active  means  of  relief.  The  condition  of  the  vessels  is 
one  of  contraction  from  vasomotor  spasm,  and  the  most 
immediate  and  powerful  remedy  is  nitrite  of  amyl,  in- 
haled in  doses  of  a  few  drops  several  times  within  a  few 
hours.  Alcoholic  stimulants  and  hot-air  baths  are  often 
good  and  prompt  remedies.  Another  pathological  con- 
dition that  is  very  constant,  and  often  urgently  demands  a 


remedy,  is  insomnia.  Powerful  narcotics  should  always 
be  a  last  resort,  and  all  drugged  sleep  is  so  bad  as  to  be 
justifiable  only  after  the  failure  of  all  other  means.  The 
irritability  of  the  brain  that  causes  wakefulness  is  often 
due  in  the  insane  to  lack  of  blood  and  nourishment,  and  a 
warm  and  generous  meal  before  bedtime  will  frequently 
lie  followed  by  a  few  hours'  sleep.  A  tepid  bath  is  also 
sometimes  successful,  and  should  be  one  of  the  first  resorts 
in  all  eases;  and  if  cold  is  applied  to  the  head  and  warmth 
to  the  feel,  sleep  may  follow  more  quickly.  Heat  over 
the  spine  or  epigastrium,  or  even  a  glass  of  hot  water 
taken  at  bedtime,  will  occasionally  procure  sleep.  An  ex- 
clusive milk-and-cream  diet  for  a  day  or  two  will  some- 
times have  a  remarkable  soporific  effect,  if  pushed  to  the 
full  extent  of  the  tolerance  of  the  stomach.  If  such 
means  fail,  alcoholic  stimulants  should  next  be  tried. 
Good  lager-beer  at  bedtime  will  sometimes  answer  the 
purpose,  or  mulled  wine,  or  milk-punch  made  with 
whiskey.  If  stimulants  are  contra-indicated,  then  hypno- 
tic drugs  must  be  used,  and  it  is  often  difficult  to  decide 
which  is  best  in  any  given  case.  In  sthenic  mania,  hy- 
drate of  chloral  and  bromide  of  potassium,  either  alone 
or  combined,  are  the  most  efficient  remedies.  If  the  lat- 
ter will  suffice  it  is  better  not  to  use  the  former,  and  sin- 
gle large  doses  are  better  than  repeated  small  ones. 

In  melancholia  these  drugs  are  not  apt  to  be  so  well 
borne,  and  morphia  will  prove  preferable,  and  it  should 
be  given  in  single  large  doses  ;  and  if  great  anaemia  is 
present  it  should  not  be  used,  and  in  all  states  of  physi- 
cal as  well  as  mental  depression  it  is  best  administered 
in  combination  with  quinia  or  digitalis.  Occasionally,  a 
case  will  not  yield  to  morphia  unless  a  little  chloral  is 
given  at  the  same  time. 

Drugs  should  not  be  used  to  compel  sleep  more  than 
three  or  four  nights  in  succession,  and,  as  a  rule,  it  is 
better  to  give  them  on  alternate  nights  in  cases  requiring 
their  prolonged  use. 

General  motor  excitement  is  a  phenomenon  that  is  dis- 
tressing to  witness,  and  that  may  lead  to  complete  exhaus- 
tion of  the  patient.  The  danger  in  this  latter  regard  is 
not  so  great  as  it  may  appear,  and  it  becomes  a  nice  point 
to  decide  when  it  is  best  to  put  the  patient  under  chemi- 
cal restraint.  Motor  activity  is  a  safety-valve  in  many 
maniacal  cases,  and  it  serves  to  equalize  the  circulation, 
to  derive  from  the  hypenemie  brain,  and  to  favor  sleep. 
It  is  a  part  of  the  natural  course  of  the  disease  which 
it  is  worse  than  useless  to  attempt  to  suppress,  so  long 
as  there  is  no  sign  of  cardiac  failure  or  of  general  ex- 
haustion. If  there  come  a  time  at  which  the  motor 
restlessness  is  a  greater  evil  than  the  drug  that  will 
restrain  it,  and  if  the  patient  is  at  the  same  time  destruc- 
tive and  violent,  an  old  and  reliable  remedy  will  be 
found  in  small  and  repeated  doses  (beginning  with  gr.  {) 
of  tartarized  antimony.  It  interferes  less  with  digestion 
than  other  drugs  used  for  the  purpose,  with  the  excep- 
tion of  an  occasional  patient  who  will  not  bear  it  in  any 
dose.  It  is  certainly  preferable  to  hyoscyamin,  and  in 
chronic  maniacs  it  is  better  than  conium.  The  latter 
drug  is  effective  and  useful  in  many  cases,  and  perhaps 
to  be  preferred  for  a  first  trial  in  an  acute  case.,  but  its 
continued  use  is  by  no  means  without  deleterious  effects 
on  the  general  mental  condition.  The  motor  restlessness 
of  melancholia  agitata,  and  also  that  of  precordial  panic, 
is  best  controlled  by  subcutaneous  injections  of  morphia, 
beginning  with  one-fourth  of  a  grain. 

Mental  excitement  and  psychical  hyperesthesia  in  ran; 
cases  attain  such  a  degree  that  sedatives  are  desirable, 
and  here  again  opium  in  some  of  its  forms  is  the  most 
reliable  medicine.  It  is  especially  indicated  for  this  pur- 
pose in  the  early  stages  of  melancholia,  while  bromide  of 
potassium  acts  equally  well  in  mania. 

General  anaemia  is  a  pathological  condition  found  in 
more  than  half  of  the  cases  of  mental  depression.  Iron, 
of  course,  is  here  the  main  reliance,  but  small  doses  of 
arsenic  sometimes  prove  of  service  ;  and  opportunity  will 
often  be  afforded  for  the  use  of  both  drugs,  as  anaemia  in 
the  insane  is  not  readily  removed  by  medication,  and  in 
many  cases  it  would  seem  to  be  symptomatic  of  trophic 
disease  of  the  brain,  and  it  then  persists  until  death. 
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Hallucination!  irded  as  a  part  of  thi 

tine  symptoms  of  the  disease,  and  thej  seldom  call  for 
active  interference  by  means  of  drugs.  In  rare  cases, 
however,  thej  are  multiple,  and  verj  constant  and  dis- 
tressing. The)  maj  be  relieved  temporarily  by  placing 
the  patient  in  a  darkened  room,  and  bj  the  administra 
tion  "i  large  doses  of  bromide  of  potassium.  If  illusions 
and  hallucinations  are  unilateral  and  persistent,  il  i-  well 
to  examine  the  Bpecial  organs  thoroughly  for  local  dis 
which,  in  exceptional  cases,  maj  be  the  origin  of 
the  troubles. 

Delusions  also  are,  of  necessity  .  allowed  to  pursue  their 
natural  course  in  the  great  majority  of  cases,  In  rare 
instances  ii  is  possible  to  relieve  the  illusion  on  which 

at,  or  the  sympathetic  Bource  \\  In 
thej   spring,  as  iii  Local  irritations  of  the  si  Kual  organs 
or  in  gastro-intestinal  d  Painful  delusions  of  a 

vague  character,  like  genei  dings  oJ   evil,  maj 

li  times  be  relieved  by  changing  or  blunting  the  acute 
itional  tone  througb  the  use  of  opium  in  small  and 
continued  dosi 

lh.'  ini-di  inal  trcatmsnt  of  insanity  in  all  the  tcxn 
and  diathetic  varieties  does  not  call  for  detailed  descrip- 
tion here.  The  syphilis,  gout,  rheumatism,  chorea,  ma 
laria,  epilepsy,  and  all  causative  diseases  arc  to  be  treated 
according  to  the  usual  methods,  and  by  the  customarj 
remedies,  in  the  hope  thai  when  the  physical  malady  has 
.  move  l  the  mental  disorder  will  also  cease. 

General  debility  and  nervous  exhaustion  mm  be  some 
what  benefited  by  quinia,  strychnia,  and  various  tonics. 
The  long  list  of  complicating  symptoms  and  diseases 
must  be  treated  on  rational  principles  as  they  arise. 

There  is  a  turning-point  in  mosl  cases  of  insanity  that 
should  be  watchfully  anticipated,  as  ii  affords  the  most 
precious  opportunity  for  decisis  e  measures  of  treatment. 
This  critical  period  follows  the  acute  stage  in  mania  and 
melancholia,  and  it  is  usuallj  a  state  of  partial  exhaus 
tion  of  mental  and  bodily  powers,  and  it  may  be  one 
of  great  lethargy.  Active  treatment  is  requisite  to  pre 
Miii  the  patient  from  passing  into  secondary  dementia. 
Tonics,  stimulants,  counter-irritants,  electricity,  Turkish 

baths,  and  mil  d ■  lite  and  diversions  are  now  in   order. 

and  medical  interference  is  never  more  necessary  than 
at  this  time.  The  general  hygienic  treatment  of  insanity 
i-  of  the  utmost   importance,  and,  without  underrating 

drugs,  it  maj  be  pronounced  to  be  the  main  hope  and  the 
main  stay  in  all  acute  cases. 

Without  g 1  Food,  g 1  air,  good  nursing,  and  ap- 
propriate surroundings,  the  hope  of  recoverj  is  indeed 
small. 

There  is  nothing  that  promote-  appetite  and  sleep 
anion-  the  insane  like  fresh  air.  and  patients  should  be 
out  of  doors  as  much  a-  possible  at  all  seasons;  and  in 
cold  weather  they  require  unusually  warm  undergar- 
ments, and  thej  should  have  I  short  outings  and 
brisk  walks  iu  keeping  with  their  physical  strength, 
mosl  universallj  useful  form  of  exercise  is  walking, 
because  it  is  automatic  and  already  an  acquired  means 
of  muscular  activity,  and  it  doc-  not,  like  unaccustomed 
les  ol  action,  call  for  efforts  of  will- or  create  muscu 
lar  sorem  G  rdening  and  other  light  occupations  are 
also  beneficial,  and  if  the  patient-  strength  w  ill  admit  it, 
c\en  laborious  work  is  of  ten  followed  bj  most  favorable 
n  suits. 

Hoi  -ei.ack  riding,  driving,  and  out-door  sports  are  use- 
ful resorts  in  some  cases.  Hydrotherapj  has  a  wide  ap- 
plication in  insanity.  Warm,  cold,  hot,  and  graduated 
baths,  salt  and  shower  baths,  wet  packs,  and  douche-,  all 
an-  purposes  occasionally    and  with  their  skilful 

usi  the  physician  will  often  be  able  to  work  a  cure  with 
out  drugs.  The  Turkish  bath  is  also  a  curative  resource 
of  great  value  The  writer,  while  physician  in  charge  of 
tin  New  ¥ork  City  Asylum  for  the  Insane,  reported  the 
results  of  the  first  extensive  trial  of  this  remedj  among 
the  insane  in  America,  and  the  following  extract  i-  from 
hi-  second  annual  report  : 

"  During  the  year  past  there  have  been  prescribed  and 
administered  to  our  patients  two  thousand  two  hundred 
and  eighty  Turkish  baths.     The  effects  of  tins  treatment 


have  been  carefully  noted  in  the  various  form-  of  insanity, 
and  thej  have  been  -o  favorable  a-  to  forcibly  suggest 
the  conclusion  that  the  Turkish  bath  i-  a  remedial  agent 
real  efficacy  in  mental  diseases,  The  direct  result 
ol  thi-  treatment  i-  to  stimulate  tin-  function-  of  the  -kin. 
to  strengthen  and  equalize  the  circulation,  and  to  hasten 
secondary  assimilation.  The  direct  effect  is  often  a  slight 
loss  ol  fiesh,  followed  by  an  increased  appetite  and  sub- 
sequent gain  in  weight. 

"  Prom  our  experience  with  this  remedy,  we  consider 
it  especially  applicable  in  the  following  class  of  cases  In 
melancholia,  with  the  -kin  dry,  harsh,  and  of  furfura- 
CeoUS  aspect;  in  primary  dementia,  in  which  the  capil- 
lary circulation  i-  greatly  impaired,  the  excretory  func 
tions  of  the  -kin  an-  suppressed,  and  the  whole  surface 
l. a-  a  cyanotic  appearance;  iu  alcoholic  mania,  with 
tnic  weakness  of  the  liver  or  kidneys,  and  with  ten- 
dency to  ana-area  ;   in  epileptic  mania,  where  the  phy-i 

cal  disease  is  masked,  and  exacerbations  of  mental  dis 
turbance  take  the  place  of  the  convulsions  .  in  cases  in 
which  there  i-  resile--  excitement,  with  hyperesthesia  of 
the  -kin,  tactile  illusions,  and  perverted  Bensations  of  the 
peripheral  nerves;  in  acute  and  chronic  mania,  a-  an 
effectual  sedative  to  violent  excitement  where  narcotics; 
are  contra-indicated ;  in  a  numerous  class  of  cases  in  which 

the  manipulation-  of  the  bath  afford  an  admirable  passive 
i  zeroise,  which  i-  a  substitute  for  the  more  active  exer- 
tion which  the  patient  i-  unwilling  or  unable  to  make 
either  in  doors  or  in  the  open  air  ;  in  cases  of  organic 
disease  of  the  brain,  heart,  or  lungs,  it  is  a  valuable  adju- 
vant in  palliative  treatment,  but  it  must  !><•  used  very 
guardedly.  The  same  caution  is  not  required  in  cerebral 
congestion  due  to  functional  derangement,  in  which  its 
use  i-  followed  by  marked  relief." 

Diet  i-  a  subject  of  great  importance  in  the  treatment 
of  the  insane.      The  food  should  be  of  the  best  quality, 

and  abundantly  given  ;   and  in  acute  ca-cs  it  is  impossible 

i urisii  the  patient  too  well.     Feeding  in  frequent 

and  small  quantities  must  be  employed   if  the   patient 

will  not  eat  at  stated  interval-,  and  in  many  case-  it  is 
Well  to  let  the  patient  eat  as  often  a-  food  i-  craved. 
There  i-  an  cnorinou-  waste  of  ti  —  ue-  in   the  acute  -i 

of  insanity,  and  thi-  must  be  replaced  by  a  generous  sup- 
ply   of   nourishment  in  the  form  of  milk,  eggs,   fresh 

meats,  and  vegetables  and  fruit-  in  season,  if  the  pa 
titiil  will  eat  them  ;  but  the  first  three  of  the  above 
article-  should  form  the  staples  of  diet  b.r  the  insane. 
In  -late-  of  exaltation  food  i-  usually  taken  in  sufficient 
quantities,  but  in  states  of  depression  inanition  is  a  con- 
stant danger  that  i-  to  be  combated  by  every  device. 
The  patient  should  be  urged,  commanded,  entreated,  and 
tempted  ;  and  if  left  unobserved  with  food,  lie  may  take- 
it  ;  and,  finally,  forced  alimentation  is  to  be   used.      The 

time  for  intervention  with  forced  feeding  varies  in  each 

Case,  but    it    i-   best  to  lose  no  valuable  time  alter  the 
ond  day's  refusal  of  food  by  a  patient  who  is  nol  strong 
and  well  nourished. 
The  oesophageal  tube,  stomach-pump,  or  nasal  tube, 

may  lie  used  w  ith  a  funnel  held  above  the  head  of  the  pa- 
tient, who  i-  best  led  seated  in  a  chair,  with  a  rest  for  the 
head  and  w  ith  -traps  for  the  arm-  and  legs,  80  a-  to  pre- 
vent Slipping  OUl  o'  the  chair.  The  clothing  about  the 
neck  should  be  loosened,  and  the  patient's  head  should  be 

fully   held   by   an   assistant.      Milk  and  cream.   i_ 
and  beet  tea.  or  raw   he,  t  scraped  tine  and  beaten  into  the 

Quids,  arc  the  best  artich  -  tor  use  in  these  cases.  Rectal 
alimentation  maj  become  a  resort  under  certain  circum 
-lance-.  In  all  cast  -  of  inanition  or  of  exhaustion,  from 
anj  cause,  the  patient  had  better  be  kept  in  bed.  If  the 
exhausted  patient  will  not  remain  in  bed,  and  i-  wearing 
himself  out  by  incessant  acti\  ity,  and  if  drugs  are  contra- 
indicated,  mechanical  restraint  may  become  necessary  to 
keep  the  patient  in  bed.  The  question  of  nun  restraint 
w  ill  not  be  here-discussed,  tor.  after  all  that  ha-  been  said 
and  written  on  the  subject,  it  remains  a  simple  matter  ol 
common  sense  as  to  what  is  best  to  be  done  in  each  case, 
Noin.dv  doubts  the  necessity  ol  restraining  patients  from 
doing  injury  to  themselves  or  other-  There  are  only 
three  ways  of  control — by  drugs,  by  the  hands  of  at- 
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-tendants,  and  by  mechanical  restraint — they  are  all  evils ; 
sometimes  one  anil  sometimes  the  other  is  the  lesser  evil, 
and  the  choice  between  them  must  be  made  according  to 
the  nature  of  each  case. 

The  question  of  home  treatment  or  of  asylum  treat- 
ment is  one  of  the  most  responsible  which  the  physician 
has  to  decide.  If  the  patient  is  treated  at  home  and  re- 
covers, it  is  usually  a  source  of  congratulation  to  him  and 
to  his  relatives  that  he  was  not  sent  to  an  asylum,  and. 
practically,  it  is  better  for  him  in  his  social  and  business 
relations.  On  the  other  hand,  there  are  the  interests  of 
those  about  him  to  be  considered,  and  great  practical 
difficulties  in  the  treatment  of  the  case  at  home,  unless 
there  are  abundant  means  at  the  patient's  command. 
Home  treatment,  in  fact,  is  largely  a  question  of  expense. 
If  the  patient  has  money  to  hire  a  house  or  apartments, 
nurses,  and  a  skilful  physician,  there  is  no  reason  why  he 
should  be  sent  to  an  asylum.  If  he  is  a  married  man,  of 
family,  it  is  often  best  that  he  should  be  separated  from 
his  wife  and  children,  and  in  many  instances  a  change  of 
scene  and  surroundings  is  best.  In  most  cases,  therefore, 
the  patient  cannot  afford  the  separate  rooms  and  the  day 
attendant  and  the  night  attendant,  without  whom  the 
physician  would  not  venture  to  undertake  the  responsibil- 
ity of  an  acute  case  of  insanity,  and  the  asylum  becomes 
the  only  resort.  Unquestionably,  asylums  have  great  ad- 
vantages for  the  treatment  of  patients,  who  are  often  fa- 
vorably influenced  by  the  regularity,  order,  and  general 
weight  of  authority  there  arrayed  ;  and  when  these  insti- 
tutions are  well  appointed,  and  conducted  by  fully  com- 
petent physicians,  they  afford  the  most  reliable  means  of 
cure  in  the  majority  of  cases  of  mental  alienation. 

The  general  management  and  the  moral  treatment  of 
the  insane  is  too  broad  a  subject  to  be  fully  considered 
here.  In  acute  cases  the  principal  measures  are  to  re- 
move all  irritating  influences,  and  to  substitute  quiet  and 
agreeable  surroundings,  and  to  show  kindness  and  truth- 
fulness of  conduct  while  firrnlj-  enforcing  the  necessary 
measures  of  treatment.  The  use  of  rewards  and  of  the 
deprivations  of  privileges  demands  the  most  delicate  dis- 
crimination, and  it  accomplishes  more  harm  than  good  if 
the  patient  fails  to  fully  understand  the  reasons  for  the 
action  taken  by  the  pli3'sician.  Intimidation  and  the  in- 
fliction of  physical  and  mental  pain  may  repress  certain 
symptoms,  but  they  are  ruinous  to  the  patient's  chances 
of  recovery.  The  object  of  moral  treatment  is  to  divert 
the  patient's  thoughts  into  new  channels,  to  change  the 
feeling  from  which  his  delusions  spring,  to  employ  the 
force  of  repetition,  to  establish  healthful  habits  of  life,  to 
occupy  his  mind  constantly  with  new  tilings.  Occupa- 
tion and  amusements  must  be  varied  to  suit  the  social 
and  literary  tastes  of  the  patient.  Direct  personal  influ- 
ence, the  action  of  a  strong  and  genial  spirit  on  a  mind 
diseased,  is  the  most  powerful  means  of  moral  treatment, 
and  there  comes  a  time  in  every  convalescent  case  when 
the  society  of  sane  persons  is  required  to  hasten  and  con- 
firm the  cure.  If  the  patient  is  in  an  asylum  when  that 
time  arrives,  he  should  be  restored  to  his  family  and 
friends,  and,  if  he  has  been  treated  in  private,  he  should 
gradually  resume  his  social  relations. 

Finally,  the  physician,  having  conducted  the  case  to 
the  happy  issue  of  a  perfect  recovery,  has  a  final  duty  to 
perform  in  the  advice  of  such  wise  prophylactic  measures 
as  will  most  effectually  prevent  a  ret  urn  of  the  insanity. 

Thebdoi'e  II.  Kellogg. 

INSANITY,  CLIMACTERIC.  The  process  of  function- 
al cessation  through  involution  as  manifested  by  t\\y 
menopause  is,  like  the  processes  of  development  and  de- 
cay, liable  to  be  attended  with  mental  and  even  physical 
disorder. 

These  conditions  represent  transitional  states  in  human 
life  ;  but  while  youth  and  old  age,  or  growth  and  decay, 
affecting  as  they  do  the  organism  generally,  offer  each  a 
fertile  and  abundant  soil  for  mental  disturbance,  the  cli- 
macteric change,  representing  the  decline  and  close  of 
sexual  life  in  one  sex,  and  the  degeneration  and  disuse  of 
but  one  set  of  organs,  is  naturally  a  less  powerful  factor 
in  the  production  of  insanity. 


Normal 
signs. 


The  normal  signs  of  the  menopause  are  largely  con- 
fined to  nervous  and  mental  change  of  a  minor  kind,  and, 
in  varying  degrees,  are  present  in  all  women. 
At  the  ordinary  menstrual  periods  the  suscepti- 
bility of  the  nervous  system  to  various,  and  even 
slight,  stimuli  is  considerably  increased.  Most  women, 
it  is  well  known,  are  at  those  periods  unduly  sensitive, 
perhaps  inclined  to  be  irritable  or  dispirited.  They  are 
also  more  or  less  whimsical,  and  lose  their  control  at 
slight  occurrences. 

Similar  conditions  are  noticeable  during  pregnancy  and 
the  early  puerperal  state.  At  the  climacteric,  however, 
these  or  similar  manifestations,  when  not  intensified,  as 
frequently  happens,  become  more  noticeable  owing  to  the 
increased  frequency  and  abundance  of  the  uterine  flow  at 
this  time,  and  the  length  of  time  elapsing  before  complete 
cessation  of  the  uterine  action  has  taken  place.  Tilt  enu- 
merates among  mental  and  nervous  states  short  of  insan- 
ity occurring  at  the  menopause,  nervous  irritability  of 
all  shades,  headaches,  apoplexy,  hemiplegia,  pseudo-nar- 
cotism, prolonged  tits  of  unconsciousness,  and  various 
hysterical  phenomena.  Even  epilepsy,  either  as  fresh 
cases  or  aggravated  old  ones,  has  in  his  experience  oc- 
curred at  this  time. 

While  the  manifestations  which  characterize  the  meno- 
pause are  almost  exclusively  confined  to  slight  mental  and 
Chang-cof  functional  nervous  disturbances,  actual  insanity 
iif.-  as  a  in  the  form  of  new  cases,  and  attributable  to  the 
cause  of  change  of  life,  is  far  from  frequent.  It  seems 
insanity.  ;(S  j;j10Ugjj  t]1(,  limited  and  special  nature  of  the 
change  precluded  to  a  great  extent  the  possibility  of  pro- 
found mental  disturbance,  and  was  perforce  confined  to 
a  set  of  less  pronounced  disorders. 

B.  de  Boismont  received  into  his  asylum,  in  one  year, 
eight  patients  in  whom  insanity  could  only  be  accounted 
for  by  this  cause.  Sutherland'  considers  cerebral  disor- 
der amounting  to  actual  insanity  to  be  extremely  rare  at 
the  change  of  life.  Merson,2  whose  paper  on  this  sub- 
ject is  very  thorough  and  exhaustive,  considers  that  the 
history  of  the  cases  which  he  has  investigated  points  to 
the  conclusion  that  the  change  of  life  is  not  of  itself  the 
immediate  cause  of  insanity.  The  outbreak  of  disease  is 
generally  determined  by  some  other  influence,  most  fre- 
quently of  psychical  character,  but  sometimes  also  by 
bodily  disease  not  connected  specially  with  the  climac- 
teric age. 

It  is  one  matter  to  attribute  disease  to  the  climacteric, 
and  another  to  trace  the  connection  between  the  two  of 
cause  and  effect.  This  is  especially  the  case  when  we  en- 
deavor to  ascertain  the  relation  of  this  change  to  insanity. 
The  multitude  of  morbid  influences — mental,  moral,  and 
physical,  direct  and  indirect — to  which  women  are  exposed 
at  this  age  are  seldom  effective  singly,  and  differ  both  as 
to  quantity  and  quality  in  different  cases.  As  to  the  cli- 
macteric as  a  cause  of  insanity,  then,  we  can  only  say  that 
it  turns  the  scale  from  sanity  to  insanity  in  a  limited 
number  of  cases,  iu  which  a  bail  heredity,  with  or  without 
other  accepted  influences,  has  been  heretofore  inoperative. 
Our  experience  coincides  with  that  of  alienists  generally, 
that  insanity  may  result  in  a  still  larger  proportion  of 
cases  in  which  one  or  more  previous  attacks  have  oc- 
curred. In  other  words,  when  the  hereditary  mental 
taint  is  strong,  and  previous  attacks  of  insanity  have 
been  undergone,  it  ma}' be  justly  feared  that  the  meno- 
pause will  give  this  tendency  to  mental  disturbance  in- 
creased  activity,  ami  will  precipitate  another  attack. 
This  liability  is  especially  strong  when  the  previous  at- 
tacks have  occurred  exclusively  during  the  puerperal 
state.  It  is  a  matter  worth  considering,  whether  this  can 
be  accounted  for  by  any  analogy  in  the  involutional  pro- 
cesses of  the  uterus  in  the  two  states. 

Cases  of  acquired  insanity  are  occasionally  met  within 
which  the  menopause  has  been  the  chief  causative  factor. 
but  they  must  be  looked  upon  as  unusual  in  view  of  the 
large  proportion  of  the  hereditarily  predisposed  found 
among  this  class. 

The  cases  of  mental  disturbance  which  can  most 
properly  lay  claim  to  the  title  of  climacteric  insanity, 
viz.,  those  in  which  there  is  a  minimum  of  the  usual  di- 
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reel  morbid  influences  and  yet  a  decided  mental  change 
appearing  :ii  thi-  time  of  lite,  are  almost  always  tho 
melancholia    or   hypochondria.     Thej    fi 
do  unifoi  mo  iree  thai  would  dis- 

tinguish them  from  thesami  mental  states  at 
other  times  of  lit'-.  In  short,  thej  do  do!  form  a  definite 
clinical  %  n 

oi    Bymptoms  is  attributed  by  Skae  to  the 
climacteric  condition,  viz.,   "a monomania  ol  feai 

idencj  .  and  remorse,  b<  pel  ssness  passi  ion 

ally  into  dementia."  Maudsley  Btates  thai  when  positive 
insanity  breaks  oul  a1  ilii-  time,  it  has  the  form  of  pro- 
found melancholia  with  vague  delusions  of  an  extr 
character,  as  thai  the  world  is  in  flames,  thai  it  is  turned 
upside  down,  thai  everything  Is  changed,  or  thai 
verj  dreadful  bul  undefined  calamity  has  happened,  or  is 
about  l"  happen.  The  countenance  has  the  expression 
of  vague  terror  and  apprehension.  In  some  cases  Bhort 
and  transient  paroxysms  <>f  excitcmenl  break  the  mel- 
ancholj  gloom.  These  usually  occur  al  the  menstrual 
periods,  and  maj  continue  to  do  so  for  some  time  after 
ih.  functii 'ii  has  ceased. 

There  is  no  doubl  thai  states  of  this  sorl  are  common 
enough  a1   the  menopause,  bul   we  find  them  frequently 

al  other  times  of  life  ;  particularly  do  we  find  1 1 
answering  to  this  description  of  Maudsley's  in  older  peo- 
ple. It  seems  to  us  profitless  to  attempl  to  group  the 
cases  of  melancholia  occurring  al  this  time,  to  find  a 
thread  of  distinguishing  color,  [n  our  opinion,  all  thai 
can  be'  said  is  thai  a  collection  of  cases  of  so-called  cli- 
macteric insanity  will  illustrate  melancholia  in  .ill  its 
various  shades — for  example,  undelusional  depression  or 
marked  insanity  with  delusions  of  suspicion  and  per- 
secution, or  else  profound  melancholia  with  hallucina- 
tions and  outbreaks  of  frenzy.  Interwoven  with  this 
groundwork  of  depression  will  be  found  a  large  hypo- 
chondriacal and  pseudo-hysterical  element,  the  only  feat- 
ure of  insanity  at  this  time  of  life  which  can  be  called  at 
all  characteristic  of  it.  When  the  disorder  is  manifested 
bj  maniacal  symptoms,  it  is  also  apt  to  be  modified  by 
those  of  an  hj  sterical  nature. 

The  following  cases  exhibit  mosl  of  the  features  of  cli- 
macteric insanity — using  the  term  in  its  accepted  sense, 

_     c      but  making  due  allowance  for  the  operation  of 
other  influences,  and  keeping  in  mind  the  pos- 
sibility of  another  classification. 

The  firsl  represents  a  recurrence  of  insanity  at  the 
menopause  after  a  very  long  interval  of  sanity,  melan- 
cholia being  the  predominant  state.  The  second,  also  one 
of  melancholia,  is  noticeable  for  the  false  interpretation 
of  the  anomalous  sensations  incident  to  the  menopause. 

The  patient,  a  married  lady,  fifty-four  years  of  age, 
comes  hi  a  highly  nervous  family.  She  had  an  eccentric 
aunt,  and  one  sister  was  a  victim  of  the  morphine  habit. 
Had  always  been  strong  physically.  She  had  her  firsl 
and  (inly  attack,  previous  to  her  present  one,  eighteen 
years  lie  lure  ;  i  his  was  a  severe  one,  and  required  asylum 
treatment.  It  was  of  a  maniacal  nature,  and  complete  re- 
cover}   tOOk  place    in  eight     months.       Her    menses  ceased 

suddenly  to  appear  aboul  ( Ihristmas,  1*883.  At  aboul  this 
time,  also,  the  death  of  a  brother,  causing  her  greai  grief, 
coincided  with  the  beginning  of  a  period  of  depression 
lasting  aboul  three  months,  during  which  she  had  little 

or  no  appetite,  tell   oil"  in   llesh   greatly,  and   grew  weak. 

she  had  no  delusions  or  appreciable  insanitj  of  any  son, 
l  n  it  a  constant  gloom  which  she  could  not  shake  off .  This 
was  attended  with  a  fear  <  if  returning  insanity.  In  t  he  fol- 
lowing May  she  passed  through  another  but  shorter  attack 
of  depression.    About  September,  1884,  she  was  brought  to 

me  in  a  somewhat  maniacal  condition,  with  a  recent  his 
ton   of  peculiar,  flighty,  and   finally  violent  conduct  and 

unmanageableness,  attended  with  insomnia,  she  had 
scarcely  for  a  «  eek,  ami  w  as  badlj  con 
stipated.  Altera  week  of  great  excitement,  with  hallu- 
cinations, refusal  of  f l,  slight  destructiveness,  et<  .,  she 

me  fairlj   rational;  hut.  while  fie.    from  delusions. 

d  extravagantly .  dressed  in  a  disorderly  and  fantastic 
fashion,  was  irritable,  flighty,  unreliable,  ami  whimsical. 

Sim  was  Ingenious  and  persistent  in  her  attempts  to  make 


others  uncomfortable  about  her  ;  in  fact,  in  many  v. 
her  conduct   resembled  that  observed  during  the  excited 
i  occurring  in  cases  of  fclu  cireulaire,  and  in  certain 
Of  the  -o  called    morally   insane.      At    this   ti„1(.   8Ue  ,.,,,„ 

plained  of  various  anomalous  sensations  common  at  the 
menopause,  such  as  of  pins  and  needles  pricking  her, 
numbness  of  differenl  parts  of  the  skin,  hoi  flushes,  sen- 
sations of  sinking  and  fain tn ess.  In  about  three  months 
Bhe  went  home  apparently  recovered.  A  ir  months 

afterward  Bhe  quite  suddenly  became  depressed,  having 

•    and    forebodings    to    which    she    could    not    give   a 

name — a  siate  of  constant.  Inexplicable  dread,  sin  again 
(ame  under  my  care,  and  duriiiLr  the  first  week  of  her 
staj  this  condition  rapidly  increased,  until  melancholic 
frenzy  with  the  mosi  distressing  hallucinations  set  in. 
A  Bomewhal  quieter  state  soon  followed,  in  which 
would  writhe  and  groan  much  of  the  time,  believing  her- 
self tortured  by  the  freemasons  tor  some  trivial  act  she 
had  once  committed.  Convalescence  was  again  estab- 
lished in  about  two  months,  and  she  returned  to  her 
home.  Since  that  time,  twelve  months  ago,  Bhe  has  had 
no  return  of  mental  trouble,  with  the  exception  of  slight 
and  transient  depn  ssi,,n  of  the  nature  of  the  initial  symp- 
toms  Of  the  last  attack.  This  was  fortunately  of  dimin- 
ished intensity,  and  succumbed  to  tonic  and  Invigorating 
.ml  regulation  of  home  surroundii 
The  ase  occurred    in  a  married   lady,   forty- 

seven  years  of  age,  of  strong  hereditary  predisposition  to 
insanity.  She  was  naturally  ol  a  sensitive,  anxious  nat- 
ure, bul  always  active,  energetic,  and  practical.  Certain 
domestic  matters  had  long  beena  distress  to  her. 
several  months  pn  vious  to  June,  1885,  hercatamenia  had 
been  irregular  in  frequency  and  very  variable  in  amount 

At  this  last    dale   she   lie-an    toha\e   frei|iicnt   and  rather 

profuse  uterine  haemorrhages,  and  she  took  to  bed  early 
in  October.     During  this  period  she  was  troubled  a  gi  od 

deal  with    insomnia,    which    persisted    for  a   good   many 

iths  afterward.     In  the  last  week  of  October  one  or 

two  very  small  uterine  polypi  were  removed,  and  at  the 
same  time  the  haemorrhage  ceased,  to  reappear,  except  as  a 
slighl  show  ,  at  the  next  regular  monthly  period.  Shortly 
after  this  operation  she  began  to  complain  a  greai  deal  of 
epigastric  distress)  which  she  described  as  a  general  feel- 
ing of  weakness  and  greai  illustration,  all  centring  at  this 

spol.  Perspirations,  chilly  sensations,  nausea,  and  loss  of 
appetite  were  also  present.  She  could  take  only  Mellin's 
food,  milk,  and  other  liquid  food,  and  occasionally  a  chop. 
Prom  this  time  onward  she  grew  more  and  more  sad. 
Her  feeling  toward  her  family  and  friends  changed  :  she 

thou -lit  she  w  a-  distressing  them,  and  refused  to  listen  to 
their  messages.  "  All  was  dark  before  her."  When  she 
(ame  into  my  hands,  in  January,  1886,  she  was  unable  to 

lake  other  than  liquid  food,  and    paroxysms  of   nameless 

frighl  disturbed  her.  Her  sleep  was  poor.  Her  digestive 
symptoms  soon  unproved,  hut  her  melancholy  increased. 
1  telusiuiis  of  niter  worthlessness,  of  having  led  a  debased 
life,  of  the  harm  she  has  brought  upon  herself  and  fam- 
ily by  her  supposed  evil  practices,  became  more  and 
more  troublesome.  Irresistible  impulses  to  use  profane 
and  obscene  language,  owing  to  her  "depraved"  condi- 
tion, became  constant,  and  she  frequently  gave  way  to 
them.  She  wis  sometimes  noisy  and  violent,  biting  and 
striking  others;  was  "so  in  tin  (luteins  ,,f  the  Evil 
(  >ne  thai  she  delighted  in  her  conduct."  She  talked  con- 
stantly of  some  unseen  power  urging  her  on.  and  her 
mental  distress  was  almost  constant.  At  Other  times  she 
w  mild  put  her  hand  on  her  head  or  chest,  say  inn  that  she 

leh  something  at  work  in  her  brain— something  inside 

of    her    that     fell     like    "all    emptiness."      She    "felt    like 

iwo  persons,"  like  "a  piece  of  chalk."  Her  face  felt 
"  like  a  mask  w  hich  she  could  pull  oil.  and  her  eyeballs 
like  lumps  of  had."  She  menstruated  lull  twice  in  sj\ 
months. 

for  s,  \(  ral  months  she  was  very  reticent,  endeavoring 
to  avoid  others  and  preferring  to  sit  bj  herself,  talking  in 
a  whisper  of  her  degraded  state  and  repeating  improper 
words.  From  this  condition  she  gradually  emerged, and 
began  to  -row  im<  rested  in  tin  lite  aboul  tier  and  to  seek 
the  society  of  others.     At  the  time  of  writing,  convales- 
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Insanity. 
Insanity. 


cence  is  apparently  becoming  established,  as  evidenced  by 
a  marked  change  for  the  better  during  the  past  month. 
Recovery  is  indicated  within  about  a  year  from  the  ap- 
pearance of  the  first  symptoms. 

Although  melancholia  is  the  chief  mental  state  at  this 
time,  many  others  are  met  with.  The  peevishness,  ill 
temper,  and  ungovernable  anger  of  previously  amiable 
and  reasonable  women,  occasionally  amount  to  a  condi- 
tion resembling  moral  insanity.  Sudden  repugnance  to 
the  dearest  members  of  the  family  has  led  women  at  this 
time  to  tyrannize  over  and  hate  others  of  the  household, 
and  even  to  desert  their  husbands.  Incapacity  for  work, 
loss  of  self-confidence,  despondency,  morbid  fears,  chronic 
indecision,  are.  not  infrequent  conditions. 

A  cravin.c;  for  stimulants  may  manifest  itself,  possibly 
through  a  desire  to  meet  or  appease  the  anomalous  sensa- 
tion at  the  epigastric  region  so  common  at  this  time. 
Tiit,  like  B.  de  Boismont,  has  several  times  seen  temper- 
ate women  have  a  craving  for  spirits  only  at  the  men- 
strual epochs,  the  craving  subsiding  with  the  How,  and 
the  same  desire  has  been  noticed  in  pregnant  and  puerperal 
women.  Esquirol  and  St.  Royer-C'ollard,  quoted  by  the 
same  author,  had  met  with  women  in  good  circumstances, 
who  all  through  life  had  been  temperate,  but  who  at  the 
change  were  suddenly  seized  with  an  irresistible  desire 
for  brandy,  which  again  became  disagreeable  to  them 
when  the  critical  period  was  passed.  This  impulse  is 
akin  to  the  well-known  longings  of  pregnancy,  and  those 
who  yield  to  it  know  they  are  doing  wrong,  and  struggle 
against  it,  but  are  sometimes  overcome. 

The  climacteric  undoubtedly  modifies  the  symptoms  of 
already  existing  insanity,  particularly  the  epileptic  va- 
riety and  general  paralysis,  but  the  recorded  examples  of 
this  influence  are  too  meagre  to  allow  a  satisfactory  opin- 
ion to  be  formed  concerning  it. 

Mental  disorder  ma}'  arise  at  any  stage  of  the  meno- 
pause.    In  many  cases  it  has  occurred  about  a  year  after 

c  „  c  the  cessation,  but  the  great  variation  in  the  time 
climacteric  »t  the  appearance  ot  the  latter,  and  the  difficulty 
at  which  in-  of  obtaining  accurate  information,  both  as  to 
samty  ap-  (ile  ]jmps  0f  t]^,  change  in  individual  cases  and 

1 1  &  ill'  S 

the  time  of  the  first  symptoms  of  mental  trouble, 
leave  this  point  also  unsettled. 

Sudden  cessation  has  not  been,  in  our  experience,  at- 
tended  with  serious  mental  or  other  derangement,  with 
Suddenthe  single  exception  above  instanced.  The 
cessation  of  current  belk'f  in  the  dangers  of  sudden  cessa- 
menstrual  tion  is  probably  due  to  the  fact  that  serious 
periods.  complications  have  arisen,  in  exceptional  cases, 
at  this  time,  but  from  the  operation  of  other  causes. 

There  is  no  climacteric  period  in  man,  unless  the  years 
in  the  neighborhood  of  the  age  of  sixty  be  considered 
critical  ones.  Men  often  break  down  in  health 
nm'ctericC"'  at  tms  lmu''  all(-l  when  the  change  is  mental, 
as  is  not  infrequently  the  ease,  it  takes  the 
form  of  melancholia  or  hypochondria.  This  "  period  "  is 
very  variable,  both  as  to  time  of  appearance  and  duration. 
While  the  change  of  life  in  women  does  not  by  any  means 
imply,  necessarily,  incipient  old  age,  this  supposed  criti- 
cal epoch  in  men,  on  the  other  hand,  attended  as  it  is  apt 
to  be  with  the  appearance  of  diseases  of  body  and  mind, 
is  merely  the  signal  that  these  powers  are  waning  and 
that  senility  is  at  hand.  In  short,  there  must  be  some 
time  for  the  system  to  break  down,  and  its  occurrence  at 
this  age  has  led  to  the  adoption,  by  some,  of  the  somewhat 
fanciful  term,  "  the  male  climacteric.'' 

The  liability  of  the  occurrence  of  mental  disease  at  the 
change  of  life,  as  at  puberty,  although  to  a  less  extent,  is 
_  due  to  the  peculiar  susceptibility  of  the  nervous 

°°gy.  SyStem  existing  at  this  period.  The  condition 
of  nervous  irritability  attending  ovarian  changes  at  this 
time  does  not  depend  upon  increased  or  deficient  blood- 
supply,  or  upon  a  change  in  the  quality  of  the  nutritive 
material.  The  conditions  of  cerebral  anaemia  or  hypere- 
mia, as  well  as  of  blood-poisoning  by  supposed  retention 
of  material  which  should  have  been  eliminated  by  the 
menstrual  flow,  are  either  rarely  present  or  may  be  ac- 
counted for  on  other  and  more  probable  grounds.  The 
most  rational  explanation  of  the  changed  nervous  condi- 
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tion  of  the  period  lies  in  the  reflex  influence  of  the  ovarian 
changes  upon  the  cerebral  functions,  through  the  medium 
of  the  nervous  supply.  In  this  way,  it  would  appear, 
the  nervous  susceptibility  is  produced  which  allows  or- 
dinarily slight  causes  to  result  in  disordered  mental  and 
nervous  action. 

The  prognosis  depends  largely  upon  the  amount  of 
hereditary  neuropathic  taint,  and  of  previous  mental  dis- 
order in  the  individual  ;  but,  as  a  rule,  jt  is  de- 
prognosis.  ti,j(.(;|v  favorable  in  the  uncomplicated  cases.* 
Here,  again,  we  see  the  comparative  harmlessness  of  a 
local  physiological  change  as  a  cause  of  permanent  men- 
tal disease.  This  law,  if  such  it  may  be  called,  is  also 
exemplified  in  the  case  of  puerperal  insanity,  which,  it  is 
well  known,  is  one  of  the  most  favorable  forms  of  men- 
tal disorder. 

In  patients  whose  previous  attacks  have  only  occurred 
during  the  puerperal  state  it  is  safe  to  conclude,  owing  to 
the. permanent  stopping  of  the  uterine  action  and  conse- 
quent loss  of  morbid  stimulus  from  the  reproductive  or- 
gans, that  insanity  is  not  likely  to  recur  after  the  meno- 
pause. 

As  to  the  frequency  of  this  form  of  insanity  few  statis- 
tics are  available,  for  the  reasons  already  mentioned. 
Merson  finds,  out  of  833  cases  of  insanity  occur- 

etiueney.  ring  in  women  between  the  fortieth  and  fifty- 
fourth  year,  147  in  whom  the  attack  was  referable  to  the 
change  of  life.  In  a  table  by  Tilt  is  a  list  of  1,261  cere- 
bral complications  in  500  women  at  the  climacteric.  In- 
sanity comprises  but  sixteen  of  these  states. 

The  duration  is,  as  a  rule,  somewhat  longer  than  that  of 
other  forms,  owing  to  the  protracted  nature  of  the  physi- 
.  ological  change  underlying  it.  the  length  of  the 
Duration,  climacteric  period  being  often  a  question  of 
years.  We  should,  therefore,  be  less  surprised  to  find 
no  evidence  of  improvement  under  a  year  than  in  other 
cases  of  insanity  which  terminate  favorably.  Short  at- 
tacks of  hereditary  insanity  in  an  individual  may.  how- 
ever, be  grouped  together  at  this  period,  with  months  of 
lucidity  intervening,  only  to  cease  recurring  at  the  cessa- 
tion of  menstruation. 

The  insanity  of  this  period  is.  in  many  cases,  more 
amenable  to  change  of  surroundings  than  are  other  forms 
of  mental  disorder.  Removal  from  home  to 
Treatment.  ^.^  and  clieerfui  (juartcrs.  before  the  antipa- 
thies or  hypochondriacal  fancies  bred  by  nervous  irritabil- 
ity have  become  pronounced,  is  the  best  treatment.  This 
step,  however,  is  rarely  effective  unless  combined  with 
judicious  management  under  medical  supervision — not 
necessarily  of  the  nature  of  asylum  care.  This  is  espe- 
cially the  case  also  with  patients  who  have  developed  a 
want  of  energy,  indecision,  morbid  fears  ;  who  have  be- 
come possibly  capricious  or  apathetic — in  short,  the  mixed 
cases  with  hypochondriacal  or  hysterical  and  melan- 
cholic tendencies.  Such  patients  as  these  soon  contract 
habits  of  self-neglect  and  indolence.  They  sleep  by  day 
and  lie  awake  at  night,  avoid  seeing  their  friends,  and 
eat  insufficiently.  Medicine  is  powerless  to  help  such 
eases.  Another  will  must  be  substituted  for  the  patient's, 
to  supply  the  strong  guiding  influence  that  is  in  abeyance. 
Travel,  when  advisable,  should  lie  recommended  very 
early  in  the  disease  ;  the  patient  should  be  accompanied 
by  a  congenial  and  judicious  companion  ;  a  quiet  route 
should  be  taken,  ami  haste  discouraged.  When,  how- 
ever, uncomplicated  and  pronounced  symptoms  of  mel- 
ancholia have  become  established  in  this  and  other  forms 
of  insanity,  travel  is  harmful,  as  it  bewilders  rather  than 
pleasurably  distracts  the  patient.  Instead  of  obtaining 
the  rest  for  brain  and  body  so  necessary  at  this  stage, 
the  disquiet  and  insomnia  are  increased,  new  delusions 
are  engendered  by  the  new  scenes  and  experiences,  and 
possibly  an  attack  of  melancholic  frenzy  may  be  precipi- 
tated. 

But  home  treatment  is  often  the  only  course  open  ;  in 
that  case  a  quiet  but  not  uneventful  life  must  be  secured 
for  the  patient.     Regular  habits  as  to  meals,  sleep,  and 

*  Statistics  of  Sutherland  and  Merson  place  the  number  of  recoveries 
at  40  and  44.7  per  cent. 
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exercise  must  be,  as  foi  as  possible,  Insisted  upon  by  the 
medical  ad\  iser  and  carried  ou!  b\  a  judicious  nurse 

'lii.  powi  i  to  control  the  patient's  actions  and  to  enforce 
in t  adoption  ol  a  proper  mode  of  life  K  under  these 
ditioi  sarilj  \<  -i\  limited,  and  it  is  only  when  the 

ii\  arc  open  to  the  futility  oi  their 
exertions    md  the  patient's  caprice  and  irritability  have 
become  unendurable,  that  the  patient's  removal,  a  step 
up  i"  that  time  considered  impossible,  i-  accomplished. 
Should  the  mental  Btati  be  less  pronounced,  taki 

mental  perversion  of  the  nature  of  ill-temper, 

liis  of  ungovernable  anger,  or  more  scandalous  conduct, 

ii  i-  well  i"  avoid  allowing  the  patient  to  be  considered  ;t 

ol  confirmed  insanity,  as  under  well-directed  m 

(M.  ni  she  1 1 1 .- 1 \   resume  her  natural  rectitude  of  life 

,'ittc  r  some  months,  or  w  hen  the  change  of  life  has  passed. 

//.  rvry  R.  Siedman. 
1  West  Biding  Asylum  Mt-di.  ■•  I   iii.  -  tbld.,  vol.  vi. 

INSANITY.  EPILEPTIC.  Tin-  inference  is  at  once  nat- 
ural ami  correcl  that  bo  grave  a  disease  of  the  nervous 
m  stem  as  epilepsy  would,  in  a  certain  proportion  of  cases, 
in-  attended  by  those  symptoms  which  we  term  insanity. 
lnili-ril.il  i^  uo1  beyond  the  hounds  of  truth  to  say  that, 
of  all  cases  '>i  epilepsy  commencing  before  or  at  puberty, 

their    air    Very    few     which    escape    without     some    mental 

deterioration.  This  change  is  often  in  tin-  direction  of 
what  may  in  termed  tin-  quality  of  the  mind.  The  men- 
tal Faculties  an-  blunted,  the  finer  sensibilities  lose  their 
edge  ami  the  interdependence  of  the  receptive,  percep- 
tive, moral,  and  other  faculties  of  mind  is  "like  sweet 
bells  jangled,  out  of  tune." 

These  conditions  for  their  manifestations  are  in  mani- 
fold directions — seldom,  unless  associated  with,  or  leading 
to,  more  marked  mental  disturbances,  become  classified 
under  what  is  commonly  termed  insanity.     They  belong 

to  what  ClOUSton  ('■Clinical  Lectures  On  .Mental  Dis- 
eases ")  calls  "  states  of  defective  inhibition." 

The  proportion  "l  insane  epileptics  to  the  general  epi- 
leptic population  cannot,  with  .-my  degree  of  accuracy,  be 
obtained,  ami  no  statistics  on  the  subject  have  been  pub- 
lished     The  number  of  the  insane  whose  <■ lition  is 

dependent  upon  or  associated  with  epilepsy,  as  compared 
with  the  insane  as  a  whole,  can  only  be  approximated  by 
a  study  of  asylum  statistics. 

Bucknill  ami  Tuke  ("A  Manual  of  Psychological 
Medicine,"  fourth  edition,  p.  97,  London,  L879)  calculate 
epilepsj  to  be  the  cause  in  aboul  six  per  cent,  of  the  cases 
admitted  to  asylums,  in  this  calculation  care  is  taken  to 
distinguish  between  epilepsy  as  a  cause  ami  as  merely  a 
comphcat  ion. 

Reynolds  is  of  the  opinion  that  at,  least  one-third  of 
those  w  ho  suffer  from  epilepsy  pass  through  life  without 
mental  disturbance.  He  is  also  of  the  opinion  that  the 
d  imber  of  convulsions  has  no  influence  upon  the  degree 
of  mental  disturbance,  if  any  results.  In  common  with 
r  writers,  he  concludes  that  rapidly  recurring  seizure-; 

ale  quite  apt  to  produce  nnnta]  impairment.      Attacks  of 

pelilmal  are  as  harmful  to  mental  integrity  as  are  open 

Seizures,  ami  this  fact  explains  to  some    extent    the    cases 

which  have  been  reported  of  maniacal  seizures  occurring 

without    any   antecedent    or   subsequent    ( vulsion.      In 

many  of  these  reported  instances  it  is  mote  than  probable 
that  the  vertiginous  attack  constituting  the  tit  escaped, 
by  reason  ol  its  brevity  and  the  absence  of  convulsive 
movement .  the  notice  of  i,\  standers 
Houston  [op  tit.,  p.  897)  says  that  epileptic  insanity 
ition  to  the  tit-  in  mX  different  wa\  s 

1  Afier  them,  which  is  the  most  common  method,  the 

i  stair  being  subject  to  paroxysmal  disturbances. 

2  I'.  fits;  in  these  cases  the  mental  disturb- 
ance is  manifested  bj  irritabilitv,  suspicion,  impulsive- 
ness, and  restlessness      When  the  seizure  occurs  this,. 

symptoms    usually    give    pUVCt  '    i    active    maniacal 

disturbance,  or  a  condition  of  stupor  w  hich  may  gradually 

e  int inia.  or  pas-  into  the  condition  present  be- 
fore epileptic  state  of  excitement.  A  case  will 
lie ,  itrd  iii  a  subsequent  portion  of  this  article  illustrative 
ol  ihi-  a~  well  as  other  conditions. 


::.  Mental  disturbance  may  occur  in  place  of  the  antici- 
pated convulsion.  Hughlings  Jackson  is  inclined  to  think 
that  ill  supposed  cases  of  this  Kind  there  is  a  transitory 
epileptic  paroxysm,  lie  Bays:  "I  believe  there  is  iu 
such  cases  during  the  parOXj  sm  an  internal  discharge  loo 

Blight  to  i  ause  ob>  ious  external  effects,  but  strong  enough 

to  put  out  of  use  for  a  time,  more  m    lis-,  the  highest 
nervous  Centres.      .      .      .      The  automatism  in  these  cases 
is  not.  I  think,  ever  epileptic,  but  post -epileptic  "  c  V. 
Riding  Asylum  Medical  Reports,"  I 

l.  A  slowly  increasing  failure  ol  mental  power,  com- 
mencing not  uncommonly  with  loss  ,,t  memory,  super- 
venes upon  Ion-  continued  epilepsy,  and  terminates  in 
dementia.  Most  insane  epileptics  tend  to  dementia,  but 
in  some  it  occurs,  as  above,  without  intercurrent  active 
mental  disturbance. 

5.  Occasionally,  and  usually  at  the  climacteric  period, 
insanity  occurs,  passing  rapidlj  into  a  chronic  form, 
which  takes  n,  ,j  tbe  epileptic  com  ulsions,  which 

then  i  i 

6  In  some  cases  oi  chronic  insanity  epilepsy  com- 
mences and  continu  emainder  of  the  patient's 
life,  recurring  periodically.  This  condition  is  seen  more 
often  in  chronic  dementia  than  in  any  other  form. 
Echeverria  expresses  an  opinion  directly  the  contrary  to 
this.  1  Ie  sa_\  s  (.1,,.  Insanity,  July,  1878, 
art.  "Epileptic  [nsanity"):  "1  have,  of  course,  fre- 
quently  met  with  epileptiform  convulsions  as  the  epi- 
phenomena  of  general  paresis,  melancholia,  dementia, 
and  acute  mania,  yet,  I  repeat  it.  that  in  no  instance  have 
I  recognized  the  epileptic»disease  as  following  insanity." 
While  the  subject  is  worth  much  attention,  especially 
in  a  medico-legal  aspect,  we  cannot  in  the  limits  of  this 
article  enter  into  a  discussion  of  its  various  aspects.  Suf- 
fice ii  to  say  that  we  see  no  reasonable  ground  lor  doubt- 
ing the  possibility  or  the  probability  of  such  changes 
occurring  concomitantly  with  the  pathological  procec 
of  chrome  insanity  as  shall  result  in  true  epilepsj  . 

Epileptic  insanity  manifests  itself  in  a  multitude  of 
form — melancholia,  mania,  and  dementia,  all  may  re- 
sult from  epilepsy.  The  melancholia  usually  partakes 
of  a  profound  sense  of  self-debasement,  associated  at  the 
same  time  with  a  degree  of  egotism  which  is  frequently 
observed  in  epileptics. 

The  melanchi  lie.  while  declaring  that  he  is  unworthy 
of  attention,  thai  he  is  condemned  by  God  and  despised 
by  man.  is  n,,t  infrequently  very  tenacious  of  his  >up- 
posed  rights,  and  seems  to  take  pleasure  in  being  the 
subject  of  attention  and  discussion.  Hypochondriasis  is 
not  an  unusual  associate  of  epileptic  insanity,  especially 
of  the  melancholic  type.     Clouston  is  of  the  opinion  that 

suicidal  attempts  in  epileptics  are  i v  commonly  the 

result  of  hallucinations,  voices  commanding  or  sugg 
ing  the  ait  i"/'.  cit.,  ]c  406),  rather  than  the  outcome  of 
greal  depression  or  a  weariness  of  life.  Dr.  ('.  W.  Pil- 
grim has  reported  at  length  a  case  [American  Journal  of 
Insanity,  April,  1884)  which  came  under  the  writer's  ob- 
servation. This  patient,  during  a  portion  of  the  time  he 
was  under  care,  was  very  depressed,  and  not  infrequently 

expressed  a  desire  to  kill  himself,  as  he  was  not  tit  to 
live. 

This  case  possesses  many  interesting  features,  and  we 
take  from  Dr.  Pilgrim's  excellent  clinical  history  Bome 
of  its  salient  points.    The  patient  first  appears  on  the 

records  of  the  Stale  l.unalic  Asj  lum,  at  I'tica.  at  the  ;u_re 
of  twenty  sj\.  Two  Neat's  prior  to  admission  lie  was 
badly  beaten    in  a  house  of    ill  fame,  and    thrown   cult   of 

d s    where  he  nearly  perished  of  cold.     He  had  been 

for  s e  time  a  man  of  dissolute  habits.      He  was  ill   for 

some  time,  and  for  a  long  while  after  convalescence  he 

sat  in  the  lions,-  moody,  depressed,  and  listless,  refusing 
ii.  lie  finally  resumed  his  old  habits,  but  s«,  con- 
ducted himself  thai  he  was  seen  to  be  insane  and  com- 
mitted to  the  asylum.  He  remained  in  the  asylum  four- 
teen months,  and  was  subjeel  to  frequent  paroxysms  of 

Violence,  but  no  Convulsions  were  then  observed.  Toward 
the  close  Of  his  -tay  in  the  asylum  these  paroxysms  w  ore 
lis-  marked  :  but  he  was  indolent  and  irritable.  He  was 
removed  bv  his  friends  while  in  this  state.     At  the  cud 
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of  five  and  a  half  years  he  was  readmitted.  He  had  been 
able  in  the  interim  to  maintain  himself  fairly.  About 
two  months  prior  to  his  second  admission  he  saw  a  sud- 
den death  in  a  saloon.  Soon  after  this  he  became  seclu- 
sive  and  controlled  by  depressing  delusions  and  appre- 
hensions that  he  would  be  in  some  way  charged  with  the 
death.  On  the  day  of  admission  he  was  sullen  and  mo- 
rose, manifested  little  apparent  recollection  of  recent 
events,  answered  questions  slowly.  He  was  for  some 
time  after  admission  depressed,  untidy  in  his  habits,  and 
.suicidal,  as  related  above.  At  the  end  of  three  months 
he  was  in  a  condition  to  do  some  work,  and,  though  still 
depressed,  had  ceased  to  speak  of  his  uuworthiness,  was 
apparently  not  suicidal.  Four  months  after  his  admis- 
sion, while  at  work  in  the  garden,  he  had  an  epileptic 
convulsion.  He  had  fifteen  seizures  within  the  next 
twenty-four  hours.  He  then  became  comatose,  and  so 
remained  for  three  days.  From  this  state  he  gradually 
emerged,  but  never  afterward  reached  the  mental  condi- 
tion which  he  was  in  before  the  convulsions.  This  pa- 
tient had  his  first  attack  of  mental  disturbance  about  nine 
years  before  his  first  open  convulsion.  He  was  never 
considered  by  his  friends  to  have  recovered  from  the 
effects  of  the  beating  and  the  exposure  to  cold.  During 
his  first  residence  in  the  asylum  his  condition  was  one  of 
irritability,  with  paroxysms  of  violence,  which  was  not 
inconsistent  with,  and  in  the  light  of  subsequent  events 
points  to,  epilepsy.  At  that  time  the  condition  was  one 
apparently  of  masked  epilepsy  (l'epilepsie  larvee).  Two 
months  after  his  first  observed  seizure  he  had  another, 
though  less  severe.  After  the  first  convulsion  a  condi- 
tion was  observed  which  had  not  manifested  itself  be- 
fore, the  "echo  sign."  The  following  is  a  specimen  of 
his  conversation  :  "  You  want  to  keep  keep  me  alive  as 
long  as  you  can,  as  long  as  you  can.  I've  been  here  seven 
years,  and  I'll  have  to  come  here  to  the  asylum,  if  I  live 
fifty  years,  fifty  years,  one  year  after  another.  It  don't 
cost  me  a  cent,  cent.  .  .  .  What's  the  use  of  being 
born,  born  ?  Man's  got  to  die,  die,  die.  You  can't  take 
anything  with  you,  and  what's  the  use  of  being  born, 
born,  born,  I  say  ?  .  .  .  I'm  better,  and  I'm  glad  of 
it,  thank  God,  God,  God." 

As  he  emerged  from  the  epileptic  attacks  he  was  ob- 
served to  be  smiling,  which  was,  after  each  seizure,  the 
first  sign  of  returning  consciousness.  After  two  or  three 
hours  he  would  suddenly  burst  into  loud  laughter,  which 
he  continued  for  some  time.  The  laughter  gradually 
subsided,  and,  after  a  period  of  incoherent  talking,  he  be- 
came quiet.  His  convulsions  occurred  at  intervals  of 
about  three  months,  with  one  exception.  During  the 
intermediate  state  the  echo  sign  was  quite  frequently  ob- 
served. For  instance,  on  leaving  the  table,  after  satisfy- 
ing an  almost  inordinate  appetite,  he  would  say  :  "I  ain't 
had  anything  to  eat,  eat.  in  six  months.  You  may  not 
believe  it,  but  it's  God's  truth,  truth."  His  seizures  al- 
ways began  in  the  morning,  and  the  attendant  in  charge 
of  the  ward  observed  that  they  were  always  preceded  by 
a  night  of  wakefulness  and  constant  talkativeness,  during 
which  he  would  repeat  his  words  more  than  usual.  On 
this  account  the  attendant  was  able  always  to  predict  the 
occurrence  of  a  seizure.  Thirteen  mouths  after  his  sec- 
ond admission  he  died  during  an  epileptic  seizure.  No 
autopsy  was  permitted. 

The  "echo  sign,"  which  has  been  referred  to  and  illus- 
trated in  the  above  case,  was  considered  by  Romberg  as 
an  evidence  of  cerebral  softening,  but  Echeverria  regards 
it  as  the  result  of  "perverted  will,"  impaired  or  defective 
inhibition.  The  writer  has  observed  it  in  several  epilep- 
tics. One  at  present  under  his  care,  a  case  of  chronic 
•dementia  with  periods  of  mild  excitement,  manifests  this 
peculiarity  not  infrequently.  Its  value  is  wholly  in  con- 
firming a  doubtful  diagnosis,  in  which  event  its  presence 
cither  in  speech  or  writing  should  have  some  weight. 

Epileptic  melancholies  refuse  food  for  the  same  reason 
as  do  melancholies  generally.  They  have  no  stomach  ; 
their  bowels  are  grown  up  ;  they  fear  poison  ;  they  can 
not  pay  for  what  they  eat  ;  they' are  unworthy.  Refusal 
of  food  and  medicine,  however,  is  not  confined  to  the 
melancholic  among  epileptics.     Cases  of  mania  with  hal- 


lucinations not  infrequently  hear  voices  which  command 
them  not  to  eat,  and  occasionally  in  melancholia  the  refu- 
sal is  because  of  some  delusion  of  this  character.  One  pa 
ticnt  whose  "aura"  was  always  a  sensation  of  something 
alive  in  his  stomach,  after  a  convulsion  invariably  devel 
oped  the  delusion  that  his  food  only  went  to  feed  the 
animal  which  he  believed  his  stomach  contained,  and  for 
three  or  four  days  during  the  attack  of  post-epileptic  ex 
citement  it  was  necessary  to  feed  him,  as  he  proposed  to 
abstain  from  food  in  order  to  get  rid  of  the  animal  by 
starving  it.  Another  patient  believed  that  he  went  to 
heaven  after  each  convulsion  and  was  fed  with  sacred 
food,  and  refused  for  that  reason  to  partake  of  what  Mas 
prepared  for  him.  This  patient's  period  of  "  unconscious- 
ness." as  it  has  been  unfortunately  termed,  frequently 
lasted  several  days,  and  it  usually  became  necessary  to 
feed  him  by  means  of  a  tube,  though  occasionally  he  took 
food  under  protest.  His  usual  remark  on  occasions  when 
it  became  necessary  to  feed  him,  was  :  "I  beg  you  not  to 
touch  me.  My  body  is  sacred.  You  will  instantly  be 
struck  dead.  I  do  not  desire  that  you  should  bring  such 
punishment  upon  yourself."  During  the  interval  between 
his  seizures,  which  were  sometimes  accompanied  by  most 
furious  mania,  he  was  quiet,  affable,  but  somewhat  de- 
mented, and  very  much  given  to  "  religiosity."  His  time 
was  divided  between  discussions  upon  religion,  with  ex- 
pressions of  great  pleasure  in  religious  exercises,  and  tell- 
ing obscene  stories.  Epileptic  mania  forms  the  bitt  noir 
of  the  asylum  physician.  No  other  cases  give  him  so  much 
anxiety,  noue  need  so  much  watchful  care,  and  none  are 
so  hopeless.  In  dealing  with  patients  of  this  class  he 
feels  that  he  is  handling  an  infernal  machine,  liable  at 
any  moment  to  an  explosion,  with  homicidal  or  suicidal 
attempts,  and  a  paroxysm  of  mania  so  tierce  that  it  can 
be  compared  with  nothing. 

In  view  of  the  paroxysms  of  furor  indulged  in  by  these 
patients,  it  is  not  surprising  that  they  were  at  one  time  be- 
lieved to  be  the  subjects  of  demoniacal  possession  No 
other  form  of  insanity  is  at  all  comparable  to  the  bodily 
and  mental  perturbation  observed  in  these  cases.  Mauds- 
ley  ("  Pathology  of  the  Mind  ")says  :  "  Most  maniacs  yield 
something  to  the  show  of  authority  when  it  is  great  enough, 
or  evini  e  a  transient  appreciation  of  what  is  said  to  them, 
but  the  epileptic  maniac  takes  not  the  least  notice  of  re- 
monstrance, entreaty,  or  control  ;  he  yells  and  shrieks, 
knocks  his  body  about  violently,  rushes  furiously,  strikes 
whatsoever  or  whomsoever  is  in  his  way,  destroys  blindly 
— is  in  truth  sometimes  a  mere  embodied  fury  ,  and  when 
he  comes  to  himself  he  is  not  conscious,  or  has  only  the 
haziest  memory,  of  what  he  has  done." 

The  paroxysm  is  usually  of  short  duration,  but  it  may 
last  for  days.  It  usually  passes  into  a  stage  of  stupor, 
sometimes  extremely  profound.  Not  all  attacks  of  mania 
are  of  tins  active  type.  Man}'  are  of  a  subacute  form, 
easily  disturbed,  controlled  by  delusions  or  hallucinations, 
or  both,  and  liable  to  be  excited  by  very  slight  causes. 
Many  of  these  cases  have  fixed  delusions  of  persecution  ; 
some  believe  that  attempts  have  been  made  to  poison 
them,  others  that  they  are  subject  to  some  obscure  influ- 
ence which  causes  either  mental  or  physical  discomfort. 
These  delusions  render  such  cases  positively  dangerous, 
as  the}'  often  attach  them  to  those  about  them — physi- 
cians, nurses,  or  fellow -patients — and  not  infrequently 
meditate  and  attempt  revenge. 

At  this  point  a  few  words  may  be  permitted  concerning 
premeditation  in  the  insane,  and  among  the  epileptic  in 
sane  in  particular.  A  not  uncommon  opinion  prevails 
that  an  act,  to  be  an  insane  act,  must  not  possess  the  ele- 
ment of  premeditation.  Some  of  the  worst  acts  com- 
mitted by  the  insane  are  not  only  premeditated  but  delib- 
erately planned.  The  writer  has  in  mind  a  man  with 
positive  delusions,  one  who  believed  himself  to  be  the 
archangel  Michael,  who  received  messages  from  God, 
and  had  other  hallucinations  ;  who,  having  determined  to 
shoot  an  individual  who,  he  believed,  had  attempted  to 
poison  him  in  some  obscure  way,  made  deliberate  prep- 
arations for  the  act,  and  as  deliberately  refrained  from 
committing  it,  because  of  a  fear  of  .injuring  the  bystaud 
ers,  taking  another  opportunity  to  accomplish  the  deed 
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This  man  \\  .1-  nol  an  epileptic.     Echeverria  {Journal  of 
1/           -        e,  April,   1885,  article  "  On  Epileptic  Vlo 
l.  ii nsiders  the  follow inn  propositions,  whether: 

First,  the  mental  derangement  attending  the  epileptic 
attacks  precludes  the  existence  of  animosity  in  an;  posl 
epileptic  acl  of  violence 

ad,  if  it  is  true  that  in  the  most  clearly  marked 
..t  epileptic  mania  there  is  generally  an  entire  absence 
of  motive  or  cause  of  anger.  After  bringing  to  the  suh 
jeel  a  thoroughness  of  analysis  and  a  repleteness  of  illus- 
tration, drawn  as  well  from  bis  own  extended  experience 
as  from  the  published  observations  of  others,  the  author 
says :  "  There  is  no  essential  difference  between  the  auto- 
matic sudden  in  11  hi  No  which  occur  after  an  ordinary  lit 
ni  epilepsy,  and  those  committed  by  an  epileptic  luna- 
tic during  a  frantic  paroxysm.  In  either  ease  the  psy 
chical  condition  thai  underlies  the  acl  is  the  same;  m 
both  instances  the  violence  is  automatic,  Sudden  im- 
pulsive acts,  related  to  the  psychical  manifestations  of 
epilepsy,  verj  often  evince  in  their  automatic  execution 
a  coherent  planned  purpose,  and  a  deliberation  which 
can  be  disclosed  even  in  the  coordinate  intellectual  oper- 
ations during  the  development  of  the  fit,  and  in  those  in- 
stances thai  might,  al  firsl  glance,  appear  motiveless; 
while  the  outbursl  or  unconscious  violence  is  again  by  no 
means  so  abrupt  and  instantaneous  as  to  render,  as  hith- 
erto generally  thought,  deliberation  impossible." 

The  following  case  is  illustrative  of  one  phase  of  the 
propositions  propounded  above. 

s.  1, ,  aged  eighteen,  came  under  the  writer's  care 

as  a  patient  in  the  State  Lunatic  Asylum  at  (Jtica  ;  her 
mother  had  been  insane,  and  was  brought  to  the  asylum 
while  pregnant.  She  went  home  to  be  delivered,  and 
the  child  is  the  subjeel  of  this  note.  As  a  child  she  was 
irritable,  peevish,  and  wilful;  at  the  age  of  eight  epi 
lepsy  manifested  itself,  and  gradual  mental  deterioration 
commenced.       When    admitted    to    the'  asylum,   after    a 

series  of  epileptic  seizures,  she  was  inn  state  of  stupor, 
was  thin  and  chlorotic ;  her  menstruation  was  irregular, 
and  she  was  said  to  be  more  disturbed  during  the  men- 
strual flow.  Under  treatment  she  improved  physically, 
and  became  active  mentally,  she  was  given  to  fancy- 
work,  and  occupied  some  of  her  time  sewing  and  doing 
lighl  work,  she  was  of  an  erotic  disposition,  and.  dur 
ing  the  delirium  which  immediately  followed  her  seiz- 
ures, was  exceedingly  obscene,  attempted  to  denude  her 
self,  and  indulged  in  immodest  and  indecent  gestures. 
I  sually  after  convulsions  she  passed  into  a  state  ol 
live  mania;  but  occasionally  this  gave  place  to  a  mild 
degree  of  excitement,  during  which  she  was  vivacious, 
active,  and  extremely  mischievous;  her  mischief  was 
usually  directed  tnwanl  siunc  attendant  or  patient  who 
had  been  unfortunate  enough,  befort  tJu  convulsion,  to  in- 
cur her  displeasure.  Her  favorite  pastime  was  to  creep 
up  quietly  behind  her  intended  victim,  and,  seizing  her 
by  the  hair,  pull  until  la  r  hands  were  forcibly  released. 
A  i  times  she  did  not  content  herself  with  such  simple  acts 
1. 1  revenge,  but  seized  upon  the  firsl  weapon  at  hand,  and 
used  it  with  vigor,     In  this  manner  she  nearly  succeeded 

in  committing  a  homicidt one  occasion.     She  pleas 

antly  asked  one  of  her  nurses  to  be  permitted  to  pass  into 
adjoining  room  to  obtain  some  water  from  the  cooler. 
This  nurse  had  aroused  the  patient'-,  anger  by  not  cum 
plying  with  a  request  for  some  finery  in  dress,  with 
which  she  desired  t"  decorate  herself.  The  nurse  per 
mitted  her  to  pass  into  the  room,  and  followed  to  watch 

her,  hut  her  attention  was  distracted  by  son ther  mat 

ter,  and  while  it  was  thus  distracted  the  patient  seized  a 
large  dinner-bell  standing  near  tin'  cooler,  and  struck  the 
nurse  a  severe  blow  upon  the  head,  knocking  her  down, 
and  repeated  the  assault  after  she  had  fallen.  The 
nurse's  erics  and  the  ringing  <<\'  the  lull  used  as  tin-  wea 
pon,  summoned  assistance  before  serious  harm  resulted, 

li  M  the  patient,  who  passed  jut,,  ;,  state  of  maniacal  fury, 
ch  inreo  her  intention  to  have  killed  the  nurse. 

Attacks  of  mental  excitement,  occasionally  of  depres 
siou,  with  undefined  bul  harassing  presentiments  of  ap- 
proaching evil,  tear  ol  death,  etc.  sometimes,  as  in  the 
s.e,, mi  class  "i  cases  mentioned  bj  Clouston,  had  up 


to  the  culminating   point   of  an  epileptic    convulsion. 

This  was  the  case  in  a  patient  ol  the  writer,  a  nurse- 
maid, who.  after  rapidly  recurring  convulsions,  became 
violently  insane,  necessitating  her  confinement  in  an 
asylum.     Alter  being  lor  some  time  under  observation,  it 

wa-  imtii  ed  that  her  seizures  and  attacks  of  mania  which 

followed  were  preceded  by  period-,  varying  from  a  day 
or  two  to  a  week,  during  which  her  condition  was  as  fol- 
lows;   She  was  pale,  lips   blanched,  pupils  dilated,  pul-e 

rapid  and  compressible.     From  being  companionable  and 
sociable  w  ith  her  fellow-patients,  -he  secluded  herself ;  slic- 
ed to  talk,  answering   questions  in  monosyllables. 

She  apprehended  death,  and  was  constant  in  her  relig- 
ious duties  ;  a-  the  time  for  the  seizures  approached  -ho 
became  irritable  and  talkative,  walked  up  ami  down  the 
ward,  scolding  and  demanding  her  discharge.  Her  at- 
tacks, which  were  nocturnal,  were  followed  by  loud 
Binging  and  shouting,  and  incoherent  raving  upon  relig- 
i i  n)s  topics      She  had  hallucinat  ion s  cf  Bight  and  bearing. 

At  times  she  declined  t 1.  and  declared  that  the  Virgin 

came  I,,   her  room    and    led    her.      As    the    post-epileptic 

excitement  went  oil'  she  became  semi  cataleptic,  from 
which  condition  she  passed  into  sleep,  and  awoke  with 
some  mental  confusion,  but  quiet  sin  had  no  recollec- 
tion of  any  unusual  acl  on  her  part,  either  hi  lure  or  after 

the  ( vulsion,  beyond  a  vague  remembrance  of  being 

excited. 

Echeverria,  w  hose  inv<  stigations  in  the  field  of  epilep- 
tic insanity  have  resulted  in  several   valuable  an,. 
live  contributions  to  medical  literature,  divides  cast 

epileptic  mental  disturbance  into  three  classes,  yi/...  in- 
terniiltent.     remittent,    and    continuous.      The    firsl    class 

was  characterized  by  cases  in  which  the  mental  disturb- 
ance was.  as  its  name  indicate-,  paroxysmal,  occurring 
between  intervals  more  or  less  prolonged  of  apparent 
sanity. 

The  second  class  comprised  cases  of  continuous  men- 
tal disturbance,  with  periodic  outbursts;  and  the  third 
embraced  those  eas,-s  jn  which  llie  mental  disturbance 
was  continuous  and  not  influenced  by  the  attack.  This 
would  include  the  casesof  dementia,  which  in  asylum 

the  largest  class  ni'  epileptic  cases.     Echeverria  asci 

to  nocturnal  attacks,  and  to  the  conditions  described  by 
Trousseau  ("  Lectures  on  Clinical  Medicine  ")  as  epileptic 
vertigo,  the  most  serious  mental  effects,  and  is  of  the 
opinion  that  they  are  more  frequently  productive  of  men- 
tal disturbance  than  the  violent  convulsions.  These  con- 
clusions are  reached  alter  an  analysis  of  "JuT  cases  of  un- 
questionable epileptic  insanity . 

Hallucinations  of  the  senses  form  in  epileptic  insanity 
a  most  important  element,  leading,  as  they  so  often  do.  to 
deeds  of  violence.  Of  the  207  cases  referred  to  above, 
eighty-six  per  cent,  had  hallucinations,  sixty-two  per 
cent,  had  hallucinations  of  hearing,  forty-two  of  sight 
and  hearing,  and  six  ut  smell. 

Seventy  per  cent,  leal  disturbances  of  general  sensibil- 
ity .  anaesl hesia,  hyperesthesia,  etc. 

Tin-  rule  played  by  hallucinations  in  the  development 
of  violent  assaults  will  be  illustrated  by  cases  referred  to 
in  the-  following  remarks. 

Of  783  epileptics  examined  by  Echeverria  {Journal  of 
Mi:.-  .January,  1879,  art  "  Nocturnal  Epilepsy," 

etc.),  Ill  had  nocturnal  attacks,  and  of  these  seventy- 
five  percent,  had.  in  consequence,  unmistakable  mental 
disorders  of  a  more  or  less  permanent  nature. 

of  the  whole  number  of  cases  (207)  referred  to  in  the 
preceding  paragraph,  over  twenty-nine  per  cent,  had  noc- 
turnal seizures. 

No  consideration  of  epileptic  insanity  would  be  com- 
plete without  reference  to  certain  phases  of  mental  dis- 
turbance recognized  longago,  but  first  clearly  set  forth 
in  their  importance',  in  a  clinical  as  well  as  inedico-h  :;1 
point  of  view,  by  Echeverria  |  Vtm  iean  Journal  of  //<m'/<- 
ity,  July,  ls7:>.  art.  "  Epileptic  insanity").  We  refer  to 
w  hat  the  author  first  quoted,  and  others,  before  and  after, 
have  termed  epileptic  unconsciousness,  but  which  in  all 
of  its  relations  is  better  defined  by  the  term  "  mental  au- 
tomatism.'' used  by  Hughlings  Jackson  ("  West  Hiding 
Asj  lum  .Medical  Reports,    18 
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From  time  immemorial  it  has  been  known  that  epilep- 
tics were,  after  the  seizure,  given  to  periods  of  violence, 
that  they  performed  complicated  acts,  and  with  apparent 
purpose.  The  following,  translated  by  Eeheverria  from 
Josat  ("  Recherches  historiques  sur  l'Epilepsie,"  1856), 
who  copies  it  from  Euripedes  and  Seneca,  exhibits  a  very 
early  and  accurate  delineation  of  epileptic  violence  and 
automatism.  "One  day,  as  Hercules  was  offering  a 
sacrifice  to  Jupiter,  he  suddenly  stopped,  rolling  his  eyes 
bloodshot  in  a  hideous  manner,  the  saliva  ran  down  his 
beard,  his  smile  was  convulsive  and  strained,  and  laying 
aside  his  garments,  he  became  very  much  agitated.  They 
thought  he  had  returned  to  his  senses,  when  he  suddenly 
rushed  to  his  weapons,  ran  after  his  father,  his  own  chil- 
dren, and  everybody,  till  finally  he  slew  his  wife  and 
children.  He  was  about  slaying  his  father  when  Pallas 
appeared  and  checked  him.  throwing  him  on  the  ground. 
Then  he  quickly  fell  into  a  profound  sleep.  As  he 
awoke  the  sight  of  all  the  slain  around  him  terrified  him, 
and  his  despair  became  extreme  when  the  news  was 
broken  to  him  that  he  alone  was  the  author  of  all  this 
slaughter." 

It  is  not  to  be  inferred  that  these  states  of  epileptic  un- 
consciousness or  automatism  are  always  characterized  by 
acts  of  violence.  The  case  so  often  quoted  from  Trous- 
seau, of  the  judge  who  left  the  tribunal,  and,  passing  into 
an  adjoining  room,  urinated  in  the  corner,  and  then  re- 
turned to  his  seat  with  no  subsequent  recollection  of  hav- 
ing left  it,  belongs  as  much  to  this  class  as  does  the  man 
who  commits  the  most  overt  act  while  in  the  state  of  un- 
consciousness. Gowers  ("  Epileps)'  and  other  Chronic 
Convulsive  Diseases,"  London,  1881)  says  :  "It  is  indeed 
often  not  easy  to  convince  observers  that  these  actions 
are  not  deliberately  volitional  and  intentional,  so  appar- 
ently conscious  are  the  patients  ;  but  consciousness  is  in 
an  abnormal  state,  for  the  memory  retains  no  recollec- 
tion of  these  actions."  To  this  last  assertion  some  excep- 
tion must  be  made.  AVhile  these  cases  frequently  have 
no  recollection  of  any  unusual  behavior  on  their  part, 
1  they  sometimes  have  a  vague  impression  of  having  done 
something  out  of  the  ordinary  way,  and  occasionally 
they  have  some  idea,  as  of  a  dream,  of  what  has  passed. 

Gowers  describes  some  of  the  acts  which  may  be  un- 
dertaken during  this  automatic  period:  "A  very  com- 
mon action  is  that  of  undressing,  and  it  occasionally  has 
serious  practical  inconveniences.  One  of  my  patients, 
for  instance,  was  in  the  habit  of  giving  lessons  in  music, 
and  had  to  relinquish  his  occupation  because,  while  giv- 
ing a  lesson  to  a  young  lady,  after  an  attack  so  slight  as 
to  be  unnoticed  by  his  pupil,  he  suddenly  began  to  take 
off  his  clothes.  The  act  of  undressing  is,  perhaps,  the  re- 
sult of  a  sensation  of  illuess  which  suggests  going  to  bed. 
Another  occasional  action  which  may  be  the  result  of  the; 
same  suggestion,  is  an  attempt  to  walk  up  a  flight  of 
stairs  which  the  patient  thinks  is  before  him.  Thus  one 
man,  who  had  his  fit  in  a  kitchen,  thought  that  the  shelves 
of  a  dresser  were  stairs  and  tried  to  walk  up  them.  An- 
other patient  had  a  slight  fit  at  dinner,  and  immediately 
stepped  on  to  the  table  and  made  movements  as  if  going 
up-stairs.  Usually,  as  in  this  instance,  the  action  is  a  sim- 
ple and  natural  one,  only  rendered  equivocal  by  the  sur- 
rounding circumstances.  Another  similar  action  is  to 
put  into  the  pocket  anything  that  may  be  near,  irrespec- 
tive of  its  ownership.  A  young  man  who  presented  this 
symptom  was  a  draper's  assistant.  He  had  minor  attacks, 
consisting  only  in  brief  loss  of  consciousness,  preceded 
by  an  olfactory  aura — a  nasty,  indescribable  smell  in  his 
nose  and  mouth,  a  sort  of "  combination  of  smell  and 
taste.  After  the  attacks  he  constantly  found  in  his  pock- 
ets any  object  which  had  been  near  him  when  the  attack 
came  on,  such  as  scissors,  reels  of  cotton,  etc.  This  pa- 
tient had  always  a  sensation  of  hunger  after  the  attacks, 
and  he  occasionally  only  discovered  that  he  had  had  a 
seizure  by  finding,  to  his  surprise,  that  he  was  cutting 
bread  and  butter  and  eating  it  as  fast  as  he  could.  It  is 
a  very  common  thing  for  patients  in  the  hospital,  after 
slight  attacks,  to  go  to  other  patients'  lockers,  take  things 
out,  and  put  them  in  their  own  pockets.  One  woman, 
whose  general  conduct  suggested  no  suspicion  of  dishon- 


esty, after  an  attack  went  to  the  locker  of  another  pa- 
tient, took  out  a  purse,  and  pocketed  it. 

"  Occasionally  the  actions  performed  are  extremely 
complex.  I  have  known,  for  instance,  a  carman,  after 
an  attack,  to  drive  through  the  most  crowded  parts  of 
London  for  an  hour,  without  an  accident,  and  retain  no 
recollection  of  it  afterward." 

Unfortunately  these  acts  of  automatism  are  not  always 
free  from  violence.  A  patient  under  the  writer's  obser- 
vation for  some  years,  subject  to  attacks  of  petit  mal,  in 
one  of  these  periods  of  unconscious  action,  while  en- 
gaged in  her  household  duties,  put  her  infant  child  in  the 
fire.  She  was  tried  for  the  act  and  acquitted  on  the 
ground  of  insanity.  The  attacks,  while  under  observa- 
tion in  the  asylum  to  which  she  was  committed,  were  al- 
ways of  a  vertiginous  character  She  would  be  observed 
to  grow  suddenly  pale,  her  features  assumed  a  staring 
expression,  eyes  fixed,  and  pupils  dilated. 

Sometimes  she  sat  down  for  a  moment,  at  other  times, 
pausing  but  a  moment  in  what  she  was  doing,  she  would 
proceed,  as  soon  as  the  attack  passed,  with  her  occupation 
or  conversation,  with  no  knowledge  of  any  interruption. 
As  time  progressed  she  became  somewhat  demented. 

A  clergyman,  who  also  came  under  observation  after 
a  trial  for  larceny,  at  which  he  was  acquitted  on  the 
ground  of  insanity,  had,  in  brief,  the  following  history: 
At  the  time  of  admission  he  was  fifty  years  of  age. 
There  was  no  neurotic  heredity.  One  brother  died  sud- 
denly from  an  accident,  another  was  executed  for  mur- 
der. "While  at  college  he  had  an  attack  of  typhoid  fever, 
which  left  him  quite  debilitated.  During  the  fever  he 
was  very  delirious,  and  part  of  the  time  required  re- 
straint to  prevent  him  doing  violence  to  his  friends.  For 
several  years  alter  assuming  the  duties  of  a  clergyman 
nothing  unusual  was  observed  in  his  character  or  health, 
until  eleven  years  prior  to  his  admission  to  the  asylum, 
when  he  had  an  epileptic  convulsion  while  attending  a 
public  meeting  of  clergymen.  In  a  year  he  had  another. 
The  second  convulsion  is  thus  described  by  his  wife.  He 
arose  (me  morning.  His  limbs  were  rigid  and  his  eyes 
rolled  very  far  back  in  his  head,  and  saliva  ran  from  his 
mouth.  He  fell  on  the  bed  and  became  of  a  livid  color. 
At  another  occasion  be  had,  at  a  watering  place,  a  series  of 
convulsions.  His  wife  detailed  quite  circumstantially  at- 
tacks of  petit  mal  which  her  husband  had  in  the  church, 
at  home,  and  ou  the  street.  One  of  the  most  important 
points  in  this  history,  which  she  and  others  gave,  was  the 
steadily  increasing  irascibility  manifested  by  the  patient. 
To  such  an  extent  was  this  carried,  that  he  found  it  nec- 
essary to  make  frequent  changes,  seldom  remaining  in 
charge  of  a  church  more  than  one  or  two  years.  About 
four  years  before  his  trial  his  wife  noticed  that  he  pur- 
chased many  unnecessary,  and,  for  his  use,  worthless  arti- 
cles. He  ordered  sent  home  large  quantities  of  tea  and 
coffee,  which  articles  were  not  used  in  the  family ; 
bought  candy  in  large  quantities,  but  never  used  it ;  he 
purchased  knives  and  forks  by  the  dozen,  and,  placing 
t heiii  away,  was  unable  to  recall  the  transaction.  Shortly 
before  his  arrest  he  went  into  a  drug  store  and  took  from 
the  top  of  a  showcase  some  bottles  of  perfumery.-  The 
act  for  which  he  was  arrested  was  committed  in  a  town 
near  his  residence,  and  occurred  on  Monday,  after  a 
sleepless  night  following  his  duties  in  church  the  day  be- 
fore. 

The  act  consisted  in  taking  a  vase  from  the  counter  of 
a  fancy-goods  store,  and  was  committed  openly.  When 
questioned  by  his  wife,  who,  it  seems,  had  visited  this 
same  store  with  him  shortly  previous  to  the  act  under 
consideration,  and  who  had  declined  his  offer  to  purchase 
a  similar  vase  for  her,  he  said  "  he  thought  he  must  have 
it."  Ou  asking  what  he  intended  to  do  with  it,  he  again 
replied,  "  Well,  I  thought  I  must  have  it."  His  state  on 
admission  was  one  of  mental  enfeeblement.  He  had  the 
appearance  of  an  epileptic,  and  he  seemed  dull  and  indif- 
ferent to  his  position,  due,  perhaps,  to  the  fact  that  he  had, 
two  days  previously,  an  attack  of  petit  mal.  It  was  not 
until  two  weeks  after  his  reception  at  the  asylum  that  he 
said  anything  lo  show  that  he  appreciated  the  position  in 
which  he  had  been,  and  was  at  the  time.    He  then  became 
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quite  emotional,  and  for  two  daj  -  he  spent  much  time  in 
ii  an.  Two  months  after  admission  be  Btated,  one  mom 
i  11  u  at  the  medical  visit,  that  he  had  found  himself  Lying 

on  the  il "at  night,  and  had  no  recollection  ol  getting 

out  ol  bed.  He  had  some  headache  and  slight  sub-con 
lunctival  ecchymoses,  but  no  bruises  upon  his  body. 
Two  days  following  the  above  statement,  he  received  a 
call  from  his  wife,  to  whom  he  Btated  that  one  of  the 
physicians  had  visited  his  room,  at  about  two  in  the 
morning,  «  itb  a  light,  and  — .- 1 1 » 1  to  him,  "  You  will  m 

his  place  alive,"  and  then  vanished.  This 
tl<  man  had  also  hallucinations  of  hearing,  He  evinced 
it  timidity  on  one  occasion  concerning  a  fellow  pa 
tient,  who,  be  imagined,  had  said  to  him  that  he  had  a 
commission  to  kill  him.  <  >n  another  occasion  he  desired 
in  be  excused  from  walking  out,  having,  as  he  believed, 
heard  the  attendants  and  others  plotting  to  throw  him 
under  a  railroad  train.  This  patient  gradually  became 
demented,  and  at  the  end  of  two  years  a  motion  was  made 
in  court  permitting  his  wife  to  assume  his  can-  outside  of 
t  he  asylum. 

A  poinl  of  diagnostic  value  in  this  case  was  the  halluci- 
nation of  a  bright  light.  Echeverria  says  that  the  visions 
of  the  nocturnal  epileptic  are  of  a  red  color,  or  surrounded 
by  flames.  Reference  has  been  made  to  the  ecchymosis  he 
Death  the  conjunctiva.  Petechia  .  often  very  minute,  are 
one  of  the  strongest  confirmatory  evidences  of  epileptic 
seizures.  Trousseau  lays  considerable  stress  upon  them, 
and  quotes  from  Van  Swieten,  who  railed  attention  to 
their  presence.     In  the  case  above  narrated  they  were 

noticed  o icasions  about  the  face,  and  were  the  only 

evidence,  at  times,  of  the  recent  recurrence  of  a  tur- 

nal  seizure. 

The  hallucinations  that  occur  in  these  cases  are  not  un- 
commonly the  direct  incentivi  to  some  sudden  act  of  vio- 
lence. A  patient  recently  sitting  quietly  near  the  writer. 
who  was  com  ersingwith  another  patient,  suddenly  started 
from  hi-  chair,  and.  with  an  I  xpression  of  tierce  anger, 
-truck  at  him,  and  almost  immediately  fell  in  convulsions, 
(in  recovering  he  had  no  recollection  of  the  event,  and 
the  hallucination  or  delusion  which  led  to  it  could  not  be 
ascertained.  In  another  and  very  similar  instance,  how- 
ever, the  patient  exclaimed,  "He  was  about  to  bit  me  1" 
and  gazed  about  in  an  anxious  and  frightened  manner  as 
if  to  discover  his  supposed  assailant.  In  an  article  on 
"Homicide  in  Insanity,"  I>r.  John  1'.  Gray  reports 
[American  Journal  of  Insanity,  vol.  xiv.,  1857)  the  case 
of  a  man  who  had  on  several  occasions,  while  sitting 
alone  in  his  room,  distinct  sensations  as  of  some  one 
striking  him  a  blow  on  the  head,  when  he  would  at  once 
commence  a  contest  with  his  enemies.  Echeverria,  in 
his  articl i  "Violence  and  Unconscious  states  of  Epi- 
leptics" {American  Journal  of  Insanity,  April,  1878), 
narrates  several  remarkable  examples  of  the  long  dura- 
tion of  the  periods  ,  .f  automat  ism,  and  the  complicated 
which  may  be  performed  during  their  continuance. 

In  s •  respects  the  following  case,  quoted  by  the  same 

author,  while  not  unique,  is  strikingly  illustrative  of  the 
points  under  consideration  .  "  An  epileptic  who  had  been 
fourteen  n ths  in  the  State  Asylum  at  Qtica,  was  sub- 
ject to  maniacal  attacks,  and  for  some  time  had  been  in 
the  convalescent  ward.  One  evening,  when  about  to  re 
lire,  he  refused  to  take  hi-  medicine,  alleging  that  it  was 
poison,  and  looking  at  his  watch,  said,  "I  have  only  half 
an  hour  to  live."  lie  refused  also  to  undress  and  go  to 
bed.  Dr.  J.  I!  Andrews  (then  the  attending  physician, 
to  whom  |  am  indebted  for  these  details)  being  called, 
found  hi  in  sitting  i>\  the  bed  with  his  watch  jn  his  hand. 
lie  iiisianth  accused  the  doctor  of  poisoning  him,  and 
persisted  in  his  assertions,  and  finally  seized  a  chair  and 
struck  at  one  of  the  attendants  who  was  sitting  in  the 
ward,     lie  became  boisterous,  and  when  asked  to  go  to 

another  w  aid  he  \  elienii  lit  l\   declared    he    would   not    go, 

Several  attendants  were  called,  and  on  seeing  them  he 
calmlj  and  deliberately  acknowledged  that  it  was  a  use 
less  attempt  to  oppose  so  many,  but  that,  on  submitting 
himself  against  his  will  to  their  superior  strength,  he 

WOUld  have  tO  be  carried,  which  was  done,  lie  contin- 
ued more  or  less  excitable  through  the  night,  but  ap- 


peared quiet  the  next  morning     The  next  day,  when  the 

doctor   was   in   the  ward,  the  patient  referred  with  regret 

to  the  occurrence  of  the  previous  evening,  and  apologized 

for  his  conduct,  ihen  started  down  the  ward  and  fell  in  ;i 
convulsive  tit.  fracturing  the  ritdit  ulnar  hone.  For 
three  succeeding  day-  he  was  quiet  but  moody,  even 
made  -ome  pertinent  suggestions  as  to  the  dressing  of  the 
fracture,  look  his  medicine  and  food  regularly,  and 
seemed  to  appreciate  hi-  Burroundings  and  condition. 
<)n  the  fourth  morning,  upon  awakening,  without  any 
noticeable  change  or  recurrence  of  fits,  be  Inquired  why 
his  arm  was  bandaged  ;  the  attendant  told  him  because 
it  was  broken.  When  the  physicians  came  in  the  ward 
he  asked  them  whin  and  how  his  arm  bad  been  broken, 
declaring  that  he  had  no  recollection  whatever  of  any  of 
the  events  from  the  first  evening  of  excitement  preced- 
ing the  convulsive  lit  to  that  date,  and  w a-  thereafter 
never  able  to  recall  any  of  the  incidents  happening  dur- 
ing  those  lour  days "("  Criminal  Responsibility  of  Epi 
leptice     American  Journal  of  Insanity,  January,  1x7:5). 

Falret  ("De  I'Etat  Mental  des  Epileptiques,"  1*01). 
discussing  similar  case-,  says :  "We  think,  therefore, 
that,  general!)  speaking,  in  a  doubtful  case  we  ought  to 
incline  the  scale  in  favor  of  validity  of  action  whenever 
the  point  at  issue  i-  a  ci\  il  ca-e  :  w  hereas  jn  criminal  cases 
ii  should  he  inclined  in  favor  of  irresponsibility."  This 
rule  is  a  good  one  to  follow  when  the  proceedings  in  the 
matter  at  issue  have  been  undertaken  calmly,  have  been 
such  a-  might  hi-  expected  in  the  ordinary  conduct  of 
affairs,  and  wire  not  directly  in  connection  with  a  con- 
vulsion and  observable  mental  perturbation.  These  priu 
ciples  governed  an  opinion  given  by  the  writer,  adverse  to 
the  testamentary  capacity  of  an  "  epileptic  "  aged  eighty, 
whose  will  was  made  under  the  following  circumstani 
A  in  r  a  convulsive  seizure  early  in  the  morning,  he  had, 
in  the  irritable  slate  which  followed,  had  a  quarrel  with 
a  favorite  daughter  residing  al  home.  He,  immediately 
following  breakfast,  drove  to  his  attorney's  office  and  in 

great  excitement  desired  to  make  a  will  at  once.  The 
attorney,  recognizing  his  condition,  declined  to  draw  the 
will,  at  which  his  client  became  more  excited  and  had  a 
convulsion  in  the  attorney-  office.  After  recovering 
somewhat  he  visited  another  attorney,  who  drew  a  will 

at  his  dictation,  w  hi  eh  practically  disinherited  the  dau_!i 
ter.  Returning  home,  his  irritability  had  subsided,  he  said 
nothing  of  the  will,  and  nothing  was  known  of  it  until 
his  death.  In  the  meantime  the  cordial  relations  with  his 
daughter  had  been  re  established,  ami  he  showed  Ins  af- 
fection for  her  in  many  ways,  making  her  presents  of 
money,  and  at  one  time  of  a  mortgage  held  against  her 
husband.  The  will,  so  unjust  to  the  daughter,  was  sus- 
tained h\  the  surrogate,  and  largely,  we  believe,  because 
an  attempt  was  made  to  prove  general  and  continuous 
insanity,  rather  than  a  state  of  mental  disturbance  and 
automatism,  into  which  had  been  carried  the  irritation  of 
the  breakfast-table  quarrel,  giving  direction  to  ads  under- 
taken during  its  continuance. 

From  the  foregoing,  and  from  the  teachings  of  well 
known  authorities  and  authentic  cases,  it  may  he  con 
eluded  that  follow  [ng  attacks  of  epilepsy,  more  frequently 
jutil  mal,  and  not  uncommonly  nocturnal  epilepsy,  the 
subject  of  the  attack  may  pass  through  a  period  varying 
from  a  few  moments  to  hours,  and  even  day-,  during  m  hicn 
the  inhibitory  power  of  the  will  is  in  abeyance,  the  in 
dividual  moving  about  as  usual,  perhaps,  or  suddenly 
starting  upon  a  purposeless  journej  .  or  committing  some 
act  of  violence,  with  no  recollection  of  the  nature  of  the 
pasi  events,  when  consciousness  has  resumed  her  full 
sway,  beyond  what  may  he  gained  by  the  immediate 
surroundings  at  the  time  of  returning  consciousness. 
Whether  attacks  of  this  character,  in  connection  with 
w  hie  h  no  seizure  is  known  to  occur,  he  termed  masked  or 
larvated  epilepsy,  or  cerebral  epilepsy,  is  of  little  impor 

lance;  ihev  invariably  are  found  to  occur  in  patients  with 
an  epileptic  history,  or  if  none  exists,  in  cases  which,  if 
kept  sufficiently  long  under  observation,  will  develop 
Symptoms  of  epilepsy  in  some  form 

Attention  may  at  this  point  lie  directed  to  the  influence 
of  sleep  in  warding  off  attacks  of  mental  disturbance  after 
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epileptic  convulsions.  In  attacks  of  grand  inal  followed 
by  sleep  mental  disturbance  seldom  follows,  and  so  also 
with  frequently  recurring  attacks  of  petit  mal ;  if  a  series 
of  these  be  followed  by  sleep,  the  patient  usually  awakens 
quiet  and  in  no  worse  mental  state  than  immediately 
preceding  the  seizures.  Without  sleep,  either  of  these 
conditions  results  in  mental  confusion — stupor  or  actual 
mania. 

The  dementia  of  epilepsy  is  of  all  grades,  from  simple 
weakened  intelligence  to  profound  fatuity.  When  this 
last  stage  is  reached  there  accompanies  it  a  change  in  the 
features  which  renders  the  victim  frequently  but  a  cari- 
cature upon  human  nature,  hideous  in  aspect.  The  eyes 
have  a  vacant;  listless  look,  the  lips  are  thick,  the  features 
are  swollen  and  distorted,  the  whole  aspect  of  the  face  is 
changed,  and  all  resemblance  to  its  former  appearance 
is  lost.  One  of  the  marked  features  of  epileptic  insanity 
is  the  religious  tendencies  observed  in  its  victims.  They 
are  extremely  devotional,  delight  to  talk  upon  religious 
matters,  and,  with  egotistic  complacence,  regard  them- 
selves as  the  special  subjects  of  the  Lord's  care.  A  case 
now  in  the  writer's  care  almost  invariably  answers  the 
usual  inquiries  about  his  health  with  the  remark  :  "  I  am 
as  well  as  1  want  to  be.  All  I  want  is  to  have  God  take  me 
when  He  is  ready.  I  don't  want  anything  done  for  me. 
God  takes  care  of  me."  This  patient  is  extremely  punc- 
tilious in  his  religious  observances,  and  is  very  irritable 
if  in  any  way  interrupted.  He  masturbates  and  delights 
to  talk  upon  sexual  subjects.  It  is  not  at  all  uncommon 
to  find  an  incongruous  association  of  religion,  or  rather 
religious  profession,  profanity,  untruthfulness,  and  petty 
thieving  in  these  cases. 

Of  treatment,  little  can  be  said  beyond  what  has  been 
laid  down  in  the  article  on  Epilepsy.  In  cutting  short  a 
paroxysm  of  epileptic  violence,  chloral,  either  alone  or  in 
combination  with  sodium  bromide,  has  been  found  of 
great  value.  Attention. to  diet  and  digestion,  and  to  a 
proper  amount  of  exercise  in  the  open  air,  will  sometimes 
be  of  greater  value  than  any  direct  application  of  drugs. 
The  removal  from  home,  or  from  business  and  other 
cares,  regular  hours,  and  the  withdrawal  of  stimulating 
drink  or  food,  will  not  infrequently,  before  other  measures 
are  adopted,  result  in  a  subsidence  of  active  mental  dis- 
turbance and  a  diminution  in  the  number  of  seizures. 
These  cases  require,  as  has  been  intimated,  constant  care 
and  constant  watchfulness.  In  England  the  Lunacy  Com- 
missioners require  special  provision  in  asylums  for  night 
care  of  epileptics.  To  prevent  death  from  smothering  by 
the  turning  of  the  patient's  face  into  a  pillow  during  a  fit, 
special  pillows  of  hair  with  loosely  woven  covers  have 
been  suggested,  but  nothing  can  be  relied  upon  save  the 
constant  presence  of  a  night  attendant. 

The  writer  has  had  some  success  in  the  treatment  of 
incipient  mental  disturbance  from  epilepsy  from  the  use 
of  a  seton  in  the  neck.  The  special  indications  that  arise 
in  attacks  of  mania  or  melancholia  are  to  be  met  by 
special  measures.  Patients  subject  to  hallucinations  of 
sight  or  hearing  are  to  be  looked  upon  as  specially  dan- 
gerous. The  statement  of  Delasiauve  is  a  propos  :  "It  is 
certain  that  on  passing  an  epileptic  we  elbow  one  who 
might  be  an  assassin,  and  that  epilepsy,  through  the  de- 
lusional ideas  it  originates,  furnishes  a  considerable  share 
of  the  crimes  ascribed  to  mental  alienation  "  {Journal  dc 
Medecine Menlale,  tax.  ix.,  p.  245).  The  sight  of  a  weapon 
of  offence  not  infrequently,  in  paroxysmal  cases,  is  sug- 
gestive of  its  use,  and  great  care  should  therefore  be  ex- 
ercised to  prevent  knives,  razors,  etc. ,  being  placed  con- 
venient of  access  to  epileptics  subject  to  mental  attacks. 
Suicide  must  be  guarded  against,  not  only  in  the  melan- 
cholic eases  of  this  character,  but  in  those  who  are  given 
to  impulsive  acts,  and  those  who  receive  directions  through 
the  medium  of  hallucinations.  In  cases  of  melancholia 
nutrition  must  be  insured — e.g.,  tonics,  nutritious  food, 
cod  liver  oil,  etc.,  are  required — and,  if  necessary,  artifi- 
cial feeding  should  be  resorted  to  without  delay  or  hesita- 
tion. 

The  pathology  of  epileptic  insanity  is  intimately  asso- 
ciated with  the  general  pathology  of  epilepsy,  and  any 
discussion  of  its  special  features,^  as  far  as  known,  would 


involve  a  discussion  of  the  whole  subject ;  the  reader  is 
therefore  referred  to  the  article  Epilepsy. 

Edward  N.  Brush. 

INSANITY,  FEIGNED.  Almost  the  earliest  historical 
allusions  to  insanity  tell  of  attempts  to  simulate  it  to  avoid 
responsibility  for  action.  King  David  feigned  madness 
when  "sore  afraid  of  Achish,  king  of  Gath,"  and  Ulysses 
did  the  same  to  escape  the  Trojan  war. 

The  total  number  of  feigners  is  not  very  large,  how- 
ever, because  nothing  less  than  the  prospect  of  extremely 
severe  punishment  or  injury  is  likely  to  tempt  one  to  take 
the  consequences  that  follow  the  public  recognition  of 
mental  unsoundness.  Insanity  is  most  frequently  feigned 
by  convicts  in  prisons,  who  wish  to  be  transferred  to  asy- 
lums for  the  insane,  where  life  is  more  comfortable  and 
the  chance  of  escape  better  ;  and  by  those  of  the  criminal 
class,  charged  with  crime,  who  in  previous  confinement 
have  had  opportunity  to  observe  the  insane  among  their 
fellow-prisoners  and  to  learn  various  malingering  arti- 
fices. 

First  offenders  do  not  often  feign  insanity,  except  when 
accused  of  very  grave  crimes,  though  Krafft-Ebing  says 
it  is  sometimes  done  on  the  Continent  of  Europe  to  escape 
unhappy  marriage  ties.  It  is  also  true  that  very  few  of 
those  who  make  the  attempt  arc  sufficiently  successful  to 
deceive,  even  temporarily,  a  physician  who  is  qualified 
to  give  an  opinion  concerning  a  case  of  insanity. 

The  inherent  difficulty  of  their  task  is  enormous,  as  ap- 
pears when  one  recalls  that  insanity  is  a  disease,  is  varied 
in  its  forms,  and  that  each  form  has  its  definite  course 
and  grouping  of  symptoms,  and,  therefore,  requires  an 
unremitting  consistency  of  speech,  conduct,  and  even 
facial  expression  and  attitude. 

If  an  actor,  for  half  an  hour  upon  the  stage,  with  all  its 
accessories  to  aid  him,  can  play  the  madman  successfully 
in  a  single,  carefully  studied  part,  we  deem  it  wonderful, 
but  the  feigner  must  improvise  his  part  and  play  continu- 
ously, in  open  daylight,  without  accessories. 

For  detecting  the  feigner  the  physician  must  rely  on 
the  accuracy  of  his  own  knowledge  of  the  symptoms  of 
the  various  "forms  of  mental  disease.  He  must  know  the 
genuine  in  order  to  detect  the  spurious.  There  is  no 
touchstone  which  will  decide  for  the  non-expert,  and 
even  the  expert  must  be  ready  to  confess  his  inability 
without  full  opportunity  for  observation. 

A  most  frequent  error  of  feigners  is  overdoing  the 
matter.  Ulysses  yoked  a  horse  and  bull  together,  ploughed 
the  sea-shore,  and  sowed  salt  instead  of  corn;  and  the 
usual  attempt  is  to  appear  as  unreasonable  as  possible, 
and  to  imitate  those  symptoms  of  mental  disease  which 
most  attract  and  impress  the  ordinary  casual  observer, 
and,  to  secure  conviction  of  the  sceptical,  the  feigner  ex- 
hibits as  many  of  these  as  possible,  and  associates  them 
in  a  manner  unknown  in  genuine  disease. 

The  diverse  symptoms  of  acute  mania  and  profound 
dementia  are  often  thus  associated.  The  keen-eyed  pris- 
oner, whose  glance  follows  you  furtively  in  every  move 
ment  about  his  cell,  and  whose  quick  and  ready  manner 
of  response  shows  an  intelligent  appreciation  of  the  ques- 
tions put,  will  answer,  "  I  don't  know,"  or  with  absurd 
incorrectness,  when  asked  his  name,  age,  residence,  or  oc- 
cupation. He  may  also  pretend  ignorance  of  the  use  of 
ordinary  articles  of  dress,  or  eat  with  the  wrong  end  of 
the  spoon,  not  realizing  that  these  semi-automatic  acts 
usually  continue  to  be  performed  properly  by  patients 
much  demented. 

With  absurd  incongruity  be  often  attempts  to  combine 
this  profound  dementia  with  the  mental  exaltation,  the 
motor  activity,  the  variety  of  delusions  and  hallucinations, 
and  the  incoherence  of  speech  which  characterize  acute 
mania. 

He  sings,  shouts,  denudes  himself,  tears  clothing,  de- 
stroys furniture,  shows  violence  to  himself  or  those  about 
him,  is  indecent  in  speech  and  conduct,  smears  him- 
self with  fasces  or  urine,  possibly  has  hallucinations  of 
sight  or  hearing,  and  talks  of  his  food  being  poisoned  or 
some  similar  delusion.  This  is,  more  or  less  accurately, 
the  picture  of  the  ordinary  unskilled  feigner,  and   his 
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Bure  detection  is  seldom  difficult  if  the  physician  has  pa 
tiencc  in  wait;  as,  aside  from  the  Inconsistency  of  ili<' 

~- \  iii | ■  i s,  and  if  the  mimicry  were  perfect,  continued 

acting  of  this  character  is  absolutely  beyond  human  en- 
durai 

But  sometimes  the  feigners  have  had  better  opportuni- 
11  ten  from  having  bet  a 

prisoners  in  jails  where  they  were  confined,  and  are  in 
Bomi  degrei  experts.  If  they  have  learned  to  avoid  the 
dramatic  Bymptoms  which   present  th  I  difflcul 

ties,  detection  i-  much  less  easj  Thej  may  preserve 
composure  of  manner  and  Bpeech  and  onlj  claim  fixed 
delusions  that  they  have  learned  auine  cas 

insanity,  <  >r  nil  of  hallucinations  of  sight,  or  more  i 

hearing  -  hallucinations  of  hea  e  not 

infrequent  among  prisoners,  and  therefore  more  likely 
i"  be  familiar  to  tin 

The  only  pro] for  the  expert  in  such  i 

to  recognize  the  difficulty  of  bis  task,  and  not  niveau 
opinion  without  lull  and  repeated  opportunity  for  exami 
on,     Ami  here  accurate  knowledge  oJ  the  working  of 
the  insane  mind  in  the  various  forms  of  th  and 

of  the  previous  history  of  the  person,  will  stand  the  phy 

- i i ■  i .- 1 1 1  in  particularly  g 1  stead,  since  the  entire  person 

alitj  of  the  individual  must  he  studied,  as  to  its  consist 
encj  with  the  suspected  delusions  and  with  his  previous 
life.  The  value  of  a  complete  previous  history  of  a  bus- 
pected  feigner  is  always  very  great,  and  the  examiner 
must  not  fail  to  exhaust  every  source  of  information  as 
to  inherited  peculiarities,  mental  capacity,  character,  dis 
position,  and  habits.  Unfortunately,  the  result  of  such 
investigation,  especially  in  medico-legal  cases,  is  often 
very  unsatisfactory,  because  those  most  familiar  with  the 
>d  are  as  anxious  to  mislead  as  he  is. 

Though  general  physical  symptoms  may  be  of  the 
greatest  importance  to  the  physician  treating  mental  dis 
east  ila\  have  little  value  in  determining  the  existence  of 
insanity,  as  changes  of  temperature,  circulation,  and  res 

pirati ixisting  in  the  insane,  mure  often  than  not,  are 

caused  by  physical  disorders  in >i  connected  with  the 
mental  disease ;  and  those  forms  of  insanity  likely  to  prove 
most  perplexing  to  the  examiner  are  not  usual h  accom- 
panied by  any  constant  physical  Bymptoms.  Symptoms 
of  progressive  paresis,  structural  abnormalities,  or  gross 
lesion  of  the  brain,  and  evidence  of  systemic  disease  of 
the  nervous  system,  may  have  great  value,  and  should  he 
carefullj  Bought. 

insanity  associated  with  epilepsy,  either  the  grand  or 
petit  iimi,  i-  not  infrequentlj  feigned  by  convicts,  or  of- 
fered as  a  legal  defence  by  the  counsel  of  those  charged 
with  crime 

The  grand  mal  is  usually  the  form  attempted  by  con- 
victs, and  the  bungling  imitation  of  the  convulsions  usu- 
ally exposes  tin  in.  though  some  thieves  carefully  train 
themselves  to  feign  epileptic  convulsions  for  the  purpose 
of  attracting  Lhe  attention  of  bystanders  while  confeder- 
ates pick  their  pockets.  These  are  rare  in  this  country, 
but,  in  English  thieve-parlance,  are  known  as  "dummj 
chuckers  <  >ne  of  t hem.  shown  the  writer  by  Dr.  Carlos 
Macdonald,  superintendent  of  the  asylum  for  insane 
criminals  at  Auburn,  X.  Y.,  had  deceived  many  experts. 

He  imitated  with  astonishing  fidelity  the  genuine  epi- 
leptic convulsion.  There  was  the  characteristic  cry.  the 
tonic  and  clonic  convulsions,  the  arrested  and  then  Bter 

toroua   breathing;  froth  tinged  with   bl 1   (previously 

prepared  by  the  use  of  soap  and  a  penknife)  flowing  from 

the  mouth,  and  the  final  somnolence       \  varietj  ofscars 

■    his  visage  the  well-known  battered  look  of  a  con 

firmed  epileptic,  and  the  marks  made  by  the  penknife 

U] the  tused  it  to  look  as  if  frequently  bitten 

in  convulsions 

In  the  cases  charged  with  crime  who  plead  larvatcd 
psj  as  h  defence,  onlj  the  experienced  expert  is  com- 
petent to  give  an  opinion;  and  he  will  need  much  acu 
men  and -kill  as  a  cross-examiner  to  reach  a  conclusion 
satisfactory  to  himself,  as  the  mental  disorder  claimed  to 
have  existed  has  disappeared,  and  he  must  often  gain  his 
information  from  verj  untrustworthy  sources 

It  may  properly  be  r<  membered  that  the  very  striking 


of  larvatcd  epilepsy,  in  which  the  patient  mini 
among  his  fellows  without  attracting  special  attention  by 
peculiar  Bpeech  or  conduct,  though  unconscious  of  his 
surroundings  and  practically  an  automaton,  are  rare,  ex 
cept  as  related  by  counsel  in  courts  of  law  ;  but  yet  they 
do  exist,  and  prool  of  a  rational  motive  lor  an  act  does 
not  exclude  the  possibility  thai  it  was  performed  in  this 
automatic  and  irresponsible  Btatc,  as  it  seems  probable 
that  thoughts  mosl  frequently  projected  in  the  brain  dur 
ing  it-  normal  activity  become  the  most  automatic,  and 
therefore  most  likely  to  occupy  it  when  in  the  epileptic 

trance. 

There  are  also  persons  actually  insane  who  feign  insan- 
ity. This  i-  usually  done  by  cases  with  fixed  delusions, 
from  the  same  motives  which  influence  the  sane  ;  but 
casionally  a  lunatic  will  feign  insanity  lo  escape  from 
dangers  purclj  imaginary,  as  did  a  man  treated  by  the 
writer,  who  entertained  the  insane  delusion  that  the  po 
lice  were  seeking  to  arrest  him  for  a  very  serious  crime. 
lie  therefore  feigned  acute  mania,  was  incoherent  in 
speech,  entertained  exalted  delusions,  showed  marked 
excitement  and  violence  in  public,  and  wantonly  de- 
stroyed property.  He  was  adjudged  insane  because  of 
the  feigned  symptoms  and  sent  to  a  hospital,  where  at- 
tention was  first  called  to  his  true  condition  by  the  in- 
consistency of  the  exalted  and  happy  delusions  he  i-x- 
pressed  with  the  appearance  of  abject  terror  which  he 

could  not   conceal. 

That  insane  persons  accused  of  crimes  sometimes  feign 
insanity  ha-  long  been  recognized,  and  the  examiner 
must  remember  that  the  djfccovery  of  deceit  ou  the  part 
of  a  suspected  feigner  is  not  proof  of  sanity. 

The  previous  history  is  of  unusual  service  in  deciding 
these  cases,  as  the  genuine  insanity  of  the  lunatic  who 
feigns  is  very  rarely,  if  ever,  of  recent  date  or  acute  form. 

William  />'.  Goldsmith. 

INSANITY  FROM  ARREST  OF  DEVELOPMENT; 
IDIOCY.  The  word  idiot,  by  a  curious  change  in  it-  ap- 
plication, has  come  t"  have  a  meaning  almost  opposite  to 
thai  which  ii  originally  possessed, 

Looking  at  the  idiot,  as  we  now  recognize  the  person 
to  whom  the  term  i-  applied  om-  would  see  nothing  in 
him  to  suggest  iSiut?^.  the  private  individual,  as  distin- 
guished from  the  man  of  public  affairs  of  the  Greeks. 
From  being  applied  to  the  private  person  of  any  degree 
of  education,  ihe  term  came  to  be  used  to  signify  an  un- 
lettered individual,  as  the  educated  were  those  who  con- 
ducted affairs  of  state,  and  finally  the  appellation  was 
used  to  designate  those  alone  who  were  supposed  to  be 
incapable  of  instruction. 

The  term  idiocy  ha-  several  synonyms  which  have, 
from  time  to  time,  been  used  by  writer-  ;  the  more  im- 
portant of  these  are:  Amentia,  Anoia  et  Apathia,  Blod- 
si  mi ,  congenitale  or  angeboren  ;  Demence  innee,  Dumm- 
heit,  Fatuitas,  Idianoia,  Idiotisme,  Imbecility,  Moria, 
MeiWt;.  Stullitia.  Slupidila-.  The  word  was  u-ed  until 
Esquirol  firsl  clearly  applied  it,  in  the  present  medical 
significance,  in  connection  with  both  amentia  and  the 
terminal  stage  of  chronic  insanity,  sometimes  called  the 
grave  of  reason,  dementia.  Reil,  for  instance,  as  quoied 
in  Feuchtersleben  ("Principles  ol  Medical  Psychol- 
ogy," Vienna,  lsl.">  ;  London.  1847),  says  "  Almost  - 
fourth  pari  of  the  inmate- of  lunatic  a-yluni-  are  idiois 
who  were  formerly  insane,  and  still  hear  about  them  the 
tincture  of  former  disease."  Though  Feuchtersleben 
seem-  to  have  a  fairly  clear  comprehension  of  idiocy,  as 
will  be  shown  by  his  definition,  noted  farther  on,  he 
doe- not  correct  tin- mi-application  ol  the  word  "idii 
here  made' ;  and  subsequently  show  -  that  he  does  not  dif- 
ferentiate between  idiocy  and  dementia  when,  on  ] 
810,  he  says,  quoting  from  Ideler:  "The  transition  of 
these  (other  forms  of  mental  disease)  into  idiocy  is  usu- 
ally indicated  by  increasing  corpulency,  and  by  the  regu- 
larity of  the  bodily  functions  previously  disturbed  by  the 
violent  paroxysms."  A  better  picture  of  terminal  dementia 
could  hardly  be  drawn  in  as  few  word-.  This  same  mis- 
application of  the  term  i-  made  by  Pinel,  who.  under 
idioii-iu.  include-  what  i-  now  recognized  by  writers  "ii 
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psychological  medicine  as  dementia.  Esquirol  was  the 
first  systematic  writer  who  clearly  distinguished  between 
amentia  and  dementia,  and  who  used  the  word  idiot  in  its, 
at  present,  accepted  signification.  He  defines  an  idiot  as 
one  whose  "intellectual  faculties  are  never  manifested, 
or  have  never  been  developed  sufficiently  to  enable  the 
idiot  to  acquire  such  an  amount  of  knowledge  as  persons 
of  his  own  age,  and  placed  in  similar  circumstances  with 
himself,  are  capable  of  receiving."  He  very  graphically 
distinguishes  between  idiocy  and  dementia,  as  follows  : 
Of  a  case  of  dementia,  he  says,  "  He  was  a  rich  man  who 
has  become  poor."  "The  idiot,  on  the  contrary,  has 
always  been  in  a  state  of  want  and  misery." 

Seguin  says  of  idiocy  :  "  It,  incapacitates  mostly  the 
functions  which  give  rise  to  the  reflex,  instinctive,  and 
conscious  phenomena  of  life  ;  consequently  the  idiot 
moves,  feels,  understands,  wills,  but  imperfectly  :  does 
nothing,  thinks  of  nothing,  cares  for  nothing  (extreme 
cases)  ;  he  is  a  minor  legally  irresponsible,  isolated,  with- 
out associations  ;  a  soul  shut  up  in  imperfect  organs  ;  an 
innocent."  Ireland,  in  his  excellent  work  ("  Idiocy  and 
Imbecility,"  London,  1877),  defines  idiocy  as  follows: 

"  Idiocy  is  mental  deficiency  or  extreme  stupidity,  de- 
pending upon  malnutrition  or  disease  of  the  nervous  cen- 
tres, occurring  either  before  birth  or  before  the  evolution 
of  the  mental  faculties  in  childhood." 
-  Feuchtersleben,  whose  work  is  quoted  above,  says  : 
"  Idiocy  proceeds  as  a  psychopathy,  proximately  from 
anaesthesia,  weakness  of  attention,  amnesia,  and  want  of 
images.  It  represents,  in  some  measure,  an  approxima- 
tion of  the  human  character  to  that  of  animals,  and  is 
characterized  by  an  incapacity  of  judging,  or  even,  in  its 
higher  degree,  of  contemplating." 

The  terms  idiocy  and  imbecility  are  used  bj-  many 
writers  synonymously,  and  they  are  so  employed  in  this 
article  ;  an  imbecile  being  regarded  as  an  idiot  less  pro- 
foundly affected.  What  has  been  said  in  the  following 
applies  alike  to  each. 

Idiocy  is  usually  associated  with  bodily  deformities 
and  malformations.  There  is,  in  many  cases,  a  marked 
lack  of  co-ordination.  The  movements  are  irregular, 
the  grasp  is  feeble  and  uncertain,  and  the  tongue  and 
lips  give  expression  to  rudely  formed,  harsh,  frequently 
wholly  unintelligible  sounds  when  attempts  to  speak  are 
made  by  those  having  sufficient  intelligence  to  undertake 
the  formation  of  words  or  sentences.  Some  of  the  mal- 
formations associated  with  idiocy  will  lie  referred  to  in 
the  course  of  this  article. 

None  of  the  statistics  of  idiocy  thus  far  obtained  are 
at  all  complete.  The  latest  English  statistics,  the  census 
of  1881,  returns  32,717  (16,105  males,  1(5,012  females)  per- 
sons, in  England  and  Wales,  as  idiots  and  imbeciles,  a 
proportion  of  1  to  794  of  the  population.  In  comment- 
ing on  these  statistics,  Dr.  Shuttleworth,  Medical  Super- 
intendent of  the  Royal  Albert  Asylum  for  Idiots,  Lan- 
caster, says  :  "  Of  these,  no  fewer  than  9,183  were  forty- 
five  years  of  age  and  upward,  of  whom  many  so-called 
'  imbeciles'  were  probably  the  subjects  of  dementia." 

On  the  other  hand,  parental  reluctance  to  recognize 
mental  defect  in  the  case  of  young  children  is  evidenced 
by  the  fact  that  the  whole  number  of  imbeciles  and  idiots 
"  under  five  years  of  age  is  returned  at  451  only  ;  and  it 
is  probable  that  a  considerable  increment,  estimated  by 
the  commissioners  as  at  least  one-fourth,  should  be  added 
to  the  census  returns,  which  would  bring  up  the  ratio  at 
all  ages  to  one  in  about  six  hundred  and  twenty  of  the 
population."  In  the  United  States  the  census  of  18*0  re- 
turns a  population  of  50,155,783,  of  whom  70,895  were 
enumerated  as  idiotic,  a  ratio  of  1  to  652  of  the  popula- 
tion. Of  these  the  native  white  population  are  accredited 
with  63,311,  the  foreign  white  with  4.007,  and  the  col- 
ored races  with  9,577  ;  45,309  were  males,  31,586  females. 
These  statistics  are  doubtless  to  some  degree  incorrect, 
but  they  probably  approximate  the  truth. 
_  As  illustrative  of  the  often  misleading  character  of  sta- 
tistics upon  subjects  of  this  kind,  it  is  only  necessary  to 
call  attention  to  the  fact  that  the  United  States  census 
for  1870  returns  but  24,395  idiots,  of  whom  22,766  were 
native-born.     If  these  statistics  were  assumed  to  be  cor- 


rect, the  census  of  1880  would  show  an  increase  of  over 
two  hundred  per  cent. 

European  statistics  show  that  the  number  of  male; 
idiots  is  larger  than  that  of  females.  This  difference  is 
explained,  in  part  at  least,  by  the  greater  size  of  the  male 
head  at  birth  and  its  consequent  greater  liability  to  in- 
jury from  forceps  delivery,  long  exposure  to  pressure 
in  the  maternal  parts,  etc.  The  most  prolific  cause  of 
idiocy  is  doubtless  heredity,  and  in  the  variety  known 
as  cretinism  it  and  the  environment  are  almost  the  sole 
factors  which  need  be  taken  into  account  in  its  produc- 
tion. 

In  the  consideration  of  the  heredity  of  idiocy,  it  need 
not  necessarily  be  inferred  that  the  idiot  has  an  ancestry 
imbecile  or  idiotic.  In  many  instances  male  idiots  are 
agamous  and  the  females  sterile  ;  nevertheless,  numerous 
instances  are  on  record,  and  the  unwritten  histories  (,t' 
almshouses  and  poor-relief -offices  could  furnish  many 
more,  of  the  fruitful  union  of  idiots,  either  with  idiots  or 
with  persons  of  normal  intelligence.  Ilaller,  quoted  by 
Ribot  ("  Heredity  ").  speaks  of  two  noble  families,  among 
some  of  whose  members  idiocy  was  present  for  five  gen- 
erations. 

The  following  table  (on  p.  90)  is  from  an  article  by  Dr. 
F.  Norton  Manning,  Inspector-General  of  the  Insane  for 
New  South  Wales,  entitled  "  A  Contribution  to  the  Study 
of  Heredity"  (Australian  Medical  Gazette,  August,  1885). 
He  says,  introductory  to  the  table:  "Some  time  ago.  I 
commenced  an  inquiry  into  the  family  and  life  history 
of  the  idiotic  and  imbecile  patients  in  the  Hospital  for 
the  Insane  at  Newcastle,  turning  my  attention  to  the 
cases  in  which  there  were  two  or  more  of  a  family  af- 
flicted with  mental  weakness  ;  cases  which  possess  a 
peculiar  interest,  as  more  likely  to  be  constitutional  and 
congenital  in  origin  than  accidental.  From  21  families, 
with  a  total  of  82  children — 18  males  and  34  females — I 
found  under  care  50  idiot  and  imbecile  children — 29 
males  and  21  females.  I  have  divided  these  into  four 
groups.  In  the  third  group  are  26  children — 11  males 
and  15  females — all  imbecile  or  idiotic,  and  belonging  to 
12  families,  in  which  up  to  this  time  the  total  number  of 
children  is  44 — 25  males  and  19  females.  Unhappily, 
some  of  these  families  are  still  increasing,  but  so  far  we 
have  11  out  of  25  males,  and  15  out  of  19  females,  so  far 
imbecile  or  idiotic  as  to  need  hospital  care.  Of  the  men- 
tal condition  of  the  children  not  under  care,  I  have  no 
means  of  judging,  but  I  have  information  that  4  are 
badly  deformed — one  is  a  dwarf  and  is  being  exhibited 
as  such  in  a  show,  and  three  have  supernumerary  fingers 
and  toes.  In  none  of  these  12  families,  as  far  as  I  can 
learn,  are  the  parents  closely  related,  but  in  all  there 
are  insane  relations  more  or  less  close,  and  in  5  of  them 
there  has  been  a  veritable  intermarriage  of  the  dis- 
ease, there  being  insanity  on  both  sides.  In  these  5 
families  there  are  18  children,  and  12  of  these  are  im- 
becile and  idiotic,  so  that  two-thirds  of  the  total  and 
every  female  are  afflicted,  and  among  them  are  to  be 
found  all  the  badly  idiotic  patients  in  this  group.  In 
the  7  families  in  which  insanity  has  been  traced  only  on 
one  side,  there  are  28  children  ;  of  these  14  are  imbecile, 
the  proportion  being  one-half,  and  the  females,  as  in 
the  other  cases,  showing  a  larger  proportion  than  the 
males." 

The  table  of  Dr.  Manning  naturally  suggests  the  sub- 
ject of  consanguineous  marriages  and*  their  influence  in 
the  production  of  idiocy.  There  exists  a  wide-spread, 
popular,  and  to  some  extent,  a  professional,  opinion,  that 
the  marriage  of  cousins,  or  persons  nearly  related,  is  in 
many  instances  productive  of  idiocy  and  other  degenera- 
tive conditions  in  the  offspring. 

Mr.  Alfred  lluth  has  made  some  elaborate  inquiries 
into  this  subject,  which  are  published  in  his  work  en- 
titled "The  Marriage  of  Near  Kin."  Of  the  statistics 
thus  far  published  upon  the  subject,  he  says  they  "are, 
when  not  absolutely  false,  miserably  misleading  and  de- 
fective." His  views  may  be  thus  epitomized.  Consan- 
guineous marriages,  by  the  mere  fact  of  consanguinity, 
and  irrespective  of  any  inheritance,  are  not  injurious  to 
offspring. 
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Dr.  Manning,  in  his  article  (vicU  supra),  gives  tfc 
lowing  interesting  facts  as  bearing  upon  consanguineous 
marriages':  In  1858  two  families  named  Foung,  nuniber- 
ing  Bixteen  in  all,  descended  from  the  mutineers  of  the 
Bounty  and  their  Otaheetian  wives,  returned  from  Nor- 
folk Island  to  their  old  home  at  Pitcairn.  The  children 
were  all  first  cousins  nil  their  fathers'  side,  and  their 
parents  wereall  closely  related.  In  1863  a  further  mi- 
gration  of  the  "*  oung  family,  with  a  family  named  Chris- 
tian and  one  individual  named  Buffet — in  all,  thirty  per- 
sons took  place  from  Norfolk  [sland  to  Pitcairn,  all 
tlic-i-  being  closely  related,  to  eacb  other  and  to  the  for- 
mer swarm.  In  1882  the  number  ,,t'  inhabitants  at  Pit- 
cairn had  risen  from  forty-six  to  one  hundred  and  four, 
the  increase  being,  with  two  or  three  exceptions,  due  to 
births  mi  the  island  ;  and  Captain  Bouverie  Clark,  win, 
then  visiinl  the  place  and  specially  examined  the  chil- 
dren ai  my  request,  reported  thai  there  was  no  case  of 
idiocy,  imbecility,  or  weaknessof  intellect,  or  deformity 
among  them." 

Aside  from  the  neurotic  diathesis,  the  presence  of  certain 
constitutional  diseases  scrofula,  syphilis,  or  phthisii — 
in  the  ancestrj  seems  to  exercise  a  strong  influence  in 
causing  idiocy  Of  scrofula  l>r.  Inland  says  :  "Itmay 
be  said  thai  the  s<  rofulous  diathesis  seems  to  favor,  or  al 
1  accompany,  the  production  of  idiocj  ." 

Next  to  heredity,  which,  as  a  causative  element,  ismosl 
frequentlj  observed  in  the  class  of  idiots  called,  in  Ire- 
land's excellent  classification,  genetous,  maj  be  placed 
injuries  to  the  foetal  head  during  the  period  of  utero 
taii, >n.  Following  this  would  come  injuries  to  the  head 
ai  delivery,  from  prolonged  second  stage  of  labor  and 
consequent  pressure,  and  occasionally  from  the  use  of 
forceps.  Ln  two  thousand  cases  examined  by  Dr.  Down. 
twenty  per  cent,  were  born  with  marked  symptoms 


suspended  animation.  In  a  recent  clinical  lecture  by 
Dr.  Shuttleworth,  Superintendent  Royal  Albert  Asylum 
for  Idiots  (British  Medical  Journal,  January  80,  1886 
states  that  prolonged  laborwithoul  instrumental  interfer- 
ence is  the  assigned  cause  in  twenty-nine  per  cent,  of  the 
cases  admitted  to  the  Royal  Albert  Asylum.  He  is  of  the 
opinion  that  the  judicious  use  of  instruments  will,  in 
many  cases,  avert  the  terrible  consequences  of  too  pro 
longed  pressure. 

Dr.  Crichton  Brow  ne  lias  published,  in  the  "  West  Rid- 
ing Lunatic  Asylum  Medical  Reports,"  vols.  i.  and  ii., 
two  articles  upon  protracted  and  abnormal  labors  and 
their  agency  in  the  production  of  idiocy  and  other  men 
tal  discuses.  He  is  strongly  of  the  opinion  that  the  pre- 
pondi  ram  e  of  idiocy  in  civilized  races  is  due  t"  some  ex- 
tent to  the  greater  size  of  the  head,  and  a  nun  proportion- 
ate increase  of  the  pelvic  diameters. 

The  following  case,  illustrative  of  the  mischievous 
feet  of  prolonged  pressure  upon  the  fcetal  head,  is  taken 
from  I  )r.   lirow  ne's  article  : 

"  M.  K .  one  of  a  large  family  of  intelligent  and 

healthy  children,  was  born,  after  a  tedious  labor,  with  a 
huge  caput  succedaneum,  testifying   to   the   pressure  to 

which  he  had  been  exposed.  He  was  nol  expected  to 
live,  did  nol  cry  for  some  hours  after  birth,  could  not 
suck  for  several  days,  hud  twitchings  of  the  limbs  for  a 
fortnight,  and  then  spasms  for  about  three  months.  Did 
nol  walk  until  he  was  three  years  1  Id,  and  then  with  :t 
tottering,  unsteady  gait  .  and  onlj  acquired  a  few  mono- 
syllables a  year  afterward.  He  grew  up  a  typical  exam- 
ple of  that  kind  of  idiocj  which  generally  results  from 
tedious  and  abnormal,  but  non-instrumental,  labors,  and 
which  is  not  altogether  of  the  baser  sort.  Although  ex- 
ceedingly feeble  in  his  mental  powers,  ineducable  and 
unable  to  articulate'  distinctly,  he  could  still   pick  up  and 
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play  upon  the  piano  any  tune  which  he  might  hear,  and 
manifested  some  vigor  of  memory  in  certain  directions. 
He  had  a  small,  conical  head,  badly  shaped  features,  and 
a  convergent  strabismus,  and  •was  at  times  distressingly 
dirty  and  mischievous  in  his  habits." 

In  a  paper  upon  the  "  Obstetrical  Aspects  of  Idiocy  " 
("  Trans.  Obstet.  Soc.  of  London,"  vol.  xviii.,  December, 
1876),  from  which  quotations  have  already  been  made, 
Dr.  Down  reports  that  in  twenty  per  cent,  of  the  cases 
of  idiocy  collected  by  him,  there  was  disturbance  of  the 
mother's  physical  health  to  a  degree  during  pregnancy. 
There  were  histories  of  severe  falls,  followed  by  alarming 
uterine  haemorrhages,  in  four  per  cent ;  in  six  per  cent, 
prolonged  ill  health  ;  and  in  ten  per  cent,  sickness  had 
occasioned  anxiety.  Dr.  Downs  regards  persistent  vom- 
iting during  pregnancy  as  a  factor  in  the  production  of 
idiocy  deserving  attention. 

In  thirty-two  per  cent,  of  the  cases  a  history  of  fright, 
great  anxiety,  and  emotional  excitement  was  given. 

It  would  be  interesting  to  know  in  how  many  of  these 
last,  the  great  anxiety  or  emotional  excitement  was  the 
expression  of  a  nervous  instability  which  was  transmit- 
ted to  the  child. 

In  connection  with  the  subject  of  fright  and  anxiety, 
the  following,  quoted  from  Carpenter's  "  Principles  of 
Human  Physiology,"  Philadelphia,  1876,  p.  921,  is  of  in- 
terest, as  bearing  iqion  the  subject :  At  the  siege  of  Lan- 
dau, in  1793,  "in  addition  to  a  violent  cannonading, 
which  kept  the  women  for  some  time  in  a  constant  state 
of  alarm,  the  arsenal  blew  up  with  a  terrific  explosion, 
which  few  could  hear  with  unshaken  nerves.  Out  of 
92  children  born  in  that  district  within  a  few  months 
afterward,  Baron  Percy  states  that  16  died  at  the  instant 
of  birth  ;  33  languished  for  from  eight  to  ten  months, 
and  then  died  ;  8  became  idiotic,  and  died  before  the  age 
of  five  years,  and  2  came  into  the  world  with  numerous 
fractures  of  the  bones  of  the  limbs,  probably  caused  by 
irregular  uterine  contractions.  Here,  then,  is  a  total  of 
59  children  out  of  92,  or  within  a  trifle  of  two  out  of  every 
three,  actually  killed  through  the  medium  of  the  mother's 
alarm,  and  the  natural  consequences  upon  her  organiza- 
tion." 

Intemperance  in  one  or  both  parents,  especially  drunk- 
enness at  the  time  of  conception,  is  by  some  authorities 
considered  one  of  the  prominent  causes  of  idiocy. 

■Maudsley  ("Pathology  of  the  Mind  ")  cites  an  example 
of  this  kind  :  Seven  idiotic  children  were  born  to  a  man 
who  "  was  a  desperate  drunkard,  and,  as  he  kept  a  pub- 
lic house,  was  always  drunk,  or  had  just  been  so,  or  was 
about  to  become  so."  An  eighth  child,  born  to  him  after 
he  became  of  sober  habits,  was  "  perfectly  sane."  The 
occasional  occurrence  of  idiocy  in  the  children  of  drunken 
parents  must  be  admitted.  In  a  certain  proportion  of 
cases  the  idiocy  may  be 
dependent  upon  causes 
wholly  distinct  from  in- 
temperance in  the  parents, 
but  in  some  cases  the  ex- 
cessive use  of  alcoholic 
stimulants  by  the  parents 
is  probably  directly  opera- 
tive. 

Ireland  is  of  the  opinion 
that  idiocy  is  by  no  means 
the  ' '  ordinary  legacy 
which  drunkards  leave  to 
their  children." 

The  diseases  of  child- 
hood, infantile  convulsions 
and  epilepsy,  and  various 
traumatisms    which    may 

affect  the  developing  brain  of  the  child,  may  be  reckoned 
among  the  causes  of  idiocy.  Under  the  heads  of  eclamp- 
sic,  epileptic,  and  traumatic  idiocy,  some  of  these  will  be 
discussed,  as  will  other  causes  operative  in  producing 
other  varieties,  under  appropriate  heads. 

The  classification  of  Dr.  Ireland,  in  his  standard  work, 
seems  to  be  as  practical  as  any  that  has  been  attempted. 
He  views  the  matter  from  the  standpoint  of  pathology, 


and  groups  his  cases  under  various  headings  indicative  of 
the  causes  operative  in  their  production.  The  classifica- 
tion is  as  follows : 

Genetous,  microcephalic,  eclampsic,  epileptic,  hydro- 
cephalic, and  paralytic  idiocy,  cretinism,  traumatic  and 
inflammatory  idiocy,  and  idiocy  by  deprivation. 

The  various  groups  in  Ireland's  classification,  of  course, 
run  into  each  other.  For  instance,  an  idiot  may  be  gene- 
tous, and  at  the  same  time  microcephalic  or  epileptic,  or 
a  case  may  be  of  inflammatory  origin  and  be  paralytic. 

Dr.  Ireland  recognizes  the  difficulties  in  the  way  of 
making  a  classification.     Some  writers  view  the  defect 


FIG.  1829.— Mongolian  Idiot.  This  illustration  is  taken  from  a  patient 
under  the  care  of  Dr.  I.  N.  Kevlin,  at  the  Pennsylvania  Institution  for 
Feeble-minded  Children.  His  cranial  circumference  is  20!-f  inches; 
antero-posterior,  10)rf  inches;  calipers,  6%  inches;  transverse,  10>£ 
inches  ;  calipers,  5%  inches. 

from  the  mental  side  alone,  and  a  classification,  based  in 
a  measure  upon  the  degree  of  mental  deficiency,  would 
result.  Others,  teachers  rather  than  pathologists,  Inning 
in  view  the  educability  of  the  idiot,  would  base  a  classi- 
fication upon  practically  the  same  foundation — the  psy- 
chical— and  group  the  cases  according  to  their  receptivity 
of  impressions.  The  classification  employed  by  Dr.  Ker- 
lin,  Medical  Superintendent  of  the  Pennsylvania  Institu- 
tion for  Feeble-minded  Children,  is  an  illustration  of  this- 
method.     He  has  four  grades  : 

I.  Idiocy  :  («)  Apathetic  ;  (b)  excitable. 


Fig.  1S30. — Mongolian  Idiocy.     Measurements :   Circumference,   1!%  inches  ;  antero-posterior,  12  inches ;  cali- 
pers, U><;  inches;  transverse,  13  inches  ;  calipers,  5%  inches ;  age,  thirteen. 

II.  Idio-imbeciles. 

III.  Imbecility  :   (a)  Lower  grade  ;   {b)  middle  grade ; 
(c)  high  grade. 

IV.  Juvenile  insanity. 
The  classification  proposed  by  Esquirol  was  founded 

upon  the  degree  of  capacity  for  speech  exhibited  by  the 
idiot. 

Dr.  Down  some  years  ago  having  observed,  in  common 
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with  others,  the  resemblance  of  certain  idiots  t"  the  vari 
o(  mi  ii.  proposed  an  ethnological  grouping  into 
i      i  isian,  Ethiopian,  Malay,  and  Mongolian  typi 

1 1  -  description  ol  the  Mongolian  idiot,  a  type  included 
ii\  [reland  in  his  group  ol  genelous  idiots,  is  quoted  as 
vs :  "The  hair,  nol  black  as  in  the  real  Mongol,  bul 
ol  a  brownish  color,  straight,  and  scanty  ;  the  face  flat  and 
broad,  and  destitute  ol  prominence  .  the  cheeks  rounded 
ami  extended  laterally  ;  the  ej  es  obliqui  Ij  placed,  and  the 
internal  canthi  more  than  normally  distant  from  one  an 
other  din-  epicanthic  fold  often  abnormally  large)  ;  the 
palpebral  fissure  very  narrow;  the  forehead  wrinkled 
trausversely,  from  the  constant  assistance  which  the  leva 
tores  palpebrarum  derive  from  the  occipito  frontalis  mus 
cle  in  ilic  opening  of  the  eye;  the  lips  large  and  thick. 
with  trans\  erse  fissures  ;  the  tongue  long,  thick,  and  much 
roughened  ;  the  n<  ise  small  ;  the  Bkin  has  a  slightly  dirty  . 
yellowish  tinge,  and  i-  deficient  in  elasticity,  giving  the 
appearand  ol  being  too  lai  ge  for  the  body." 

■■  Tli  i~  tj  pe  incur-  in  more  than  ten  per  ci  nt.  ol  cases  . 
they  are  always  congenital  idiots  ;  they  have  considerable 
power  ol  imitation  ;  thej  are  humorous ;  thej  are  usually 
'  irdinating  faculty  is  abnormal,  the 

circulation  is  feeble;  the  improvemenl  which  training 
effects  i-  greatly  in  excess  of  whal  would  be  predicated, 
if  one  did  nol  knew  the  characteristics  of  this  type ;  the 
lih  expectancy  is,  however,  far  below  the  average,  and 
tin  tendencj  is  to  tuberculosis."  ("Observations  on  an 
Ethnic  Classification  of  idiots.")    (Figs.  1829-1880.) 

Dr.  Shuttleworth,  in  a  classification  proposed  by  him 
in  a  clinical  lecture  on  idioci  [British  Med.  Journal, 
January  30,  1886),  makes  the  divisions  and  subdivisions 
quoted  below.  He  meets  and  recognizes  in  this  the  Bame 
obstacles  that  prevent  in  Dr.  Ireland's  grouping  a  perfect 
division,  and.  it  will  be  observed,  indicates  parenthetically 
that  a  subdivision  may  be  included  under  two  or  more 
headings.  He  makes  a  broad  general  division  into  con 
genital  and  non-congenital  cases.     The  subdivision  "  de 

velopmental,"   which    he   places    under  -congenital, 

might,  he  remarks,  with  some  propriety  be  retained  in 
the  congenita]  group.  It  seems  questionable  whether 
these  cases  should  form  a  subclass  under  the  congenital 
or  non-congenital  heading  ;  for,  though  the  imbecility 
may  not  be  developed  till  the  first  or  even  second  denti- 
tion, the  tendency  to  mental  catastrophe  is,  no  doubt,  in- 
nate. 

Dr.  Shuttleworth's  grouping  is  as  follows 

CLASS  A-  Congenital. 
Tape. 

1.   M  irroeephalic.  5.   Primarily  neurotic. 

U.  Hydrocephalic  (also  aon-oongen-  ii.  Paralytic  (also  i  on  congenital). 

ital).  7.  Choreic  (also  non-congenital), 
S.  Scrofulous — "Mongol  typi  "  I  ■  Bporadic  ;  (&)  en- 

4.  Sensorial  (also  non-congenital).  demic. 


9.  Eclampsic, 
in.  Epileptic. 


rio. 
unatic. 


Class  B. — Non-congi  sitai 

a.  Developmental. 

11.  Syphilitic. 

12.  Post  febrile  (also  accidental). 

b.  Accidental  or  Acquired. 
old. 
16,   U    i 


No  reference  to  classification  would  be  complete  with- 
out - ■  mention  of  the  ingenious  attempt  of  Hoffbauer 

to  mark  the  degrees  of  menial  deficiency.  He  distin 
guiahes  two  marked  varieties  in  the  phenomena  of  men 
tal  weakness,  Blodsinn  and  Dummheit.  BlOdsinn,  HoiT 
bauer  divides  into  five  degrees,  and  Dummheit  into  three. 
ce  will  not  permit  Buch  a  synopsis  of  his  description 
of  these  degrees  as  would  do  the  subject  or  the  author 
justice.  His  classic  in  n  i-  che  ih  interesting  icthi  first 
and  probably  only,  serious  attempt  to  mark  degrees  of 
mental  deficiency  for  medico-legal  purposes,  with  respect 
tn  the  responsibility  of  the  affected  individuals. 

The  classification  of  Ireland  will  bi  followed,  and  the 
various  forms  described, 

l .  iiiai  i  en  bIdioi  i  The  conditions  producing  idiocy 
have,  in  the  genetous  form,  completed  their  wm-k  before 
birth.     In  tin-  class  the  force  of  heredity  i-  mete  strongly 


felt  than  in  other-.  Occasionally  the  condition  i-  due  to 
apparent  diminution  of  the  vital  force  in  the  parent — the 
idiot  being  the  youngest  of  a  large  family,  the  parents  of 
whom  an- oi  advanced  years.  Phthisis,  scrofula,  syphi- 
lis, and  ticket-  are  to  he  found  in  children  of  this  class. 
The  bodily  condition  is  usually  below  normal — the  circu- 
lation i-  sluggish  and  feeble,  the  -kin  cold,  and  sensibility 
i-  impaii  i 

It  i-  in  these  cast  -  thai  the  vaulted  palate  is  most  fre- 
quently observed  The  height  of  the  arch  of  the  palate 
i-  increased,  while  the  width  between  the  bicuspids  and 
molars  of  the  opposite  sides  is  diminished.  Winn  the 
narrowing  is  marked,  the  alveolar  processes  are  crowded 
forward  and  the  upper  front  teeth  are  given  an  oblique 
direction  outward,  in  consequence  of  which  they  are  pro- 
truding. 

A  girl,  twenty  years  of  age,  was  recently  presented  at 
the  writer's  service  al  the  out-patient  department  of  the 
Pennsylvania  Hospital  for  the  Insane,  who  presented  the 
peculiarities  above  described  in  a  marked  degree.     The 

palate   Wa-   highly  vaulted,  the  arch    \va-   -harper   behind 

than  in  front    forming  al -t  an  angle,  and  the  posterior 

molar-  of  the  opp.i-ite  Bide  approached  each  other,  giving 
the  line  of  the  teeth  a  horse-shoe  shape  with  the  heels  of 

the   shoe   -harph    drawn   toward  each   other.      The   teeth 

were  irregularlj  set  and  decayed.     The  wisdom-teeth  had 

not   appealed 

The  patient  had  posst  ssed  sufficient  intelligence  to  work 
as  a  mill  operative  until  some  two  j  ears  prior  to  her  \  i-it 
to  the  dispensary,  when,  alter  an  attack  of  "typhoid 
fever,"  she  became  mentally  disturbed — thought  men 
were  in  the  attii    above  her  bed ■  preparing  to  "  cut 

me  legs  right  off,"  that  -he  heard  voice-  in  the  wall.   etc. 

Tin -i  and  other  evidences  of  active  mental  excitement 
subsided  in  about  nine  month-,  a-  -he  gained  strength, 
hut  she  ha-  never  reached  her  condition  of  mind  prior  to 
the  attack  ol  fever.  She  i-  now  untidy,  disobedient,  irri- 
table, destructive.  She  presented  the  mental  state  of  a 
mist  bievous  child  of  about  four,  and  i-  a  good  example 
of  mental  failure  in  an  imbecile  following  an  attack  of 
post  febrile  insanity.  Reference  will  be  made  later  to  the 
development  "I  attacks  Of  mania  and  melancholia  in 
idiot-.  GenetOUS  idiots  ate  rarely  physically  well  made. 
They  appear  to  have  received,  in  many  instances,  with 
the  heritage  of  a  defective  brain,  an  enfeebled,  dwarfed. 
often  crippled,  body.  The  more  common  deformities  are 
hernia,  wad  shaped  fingers,  shortness  of  one  or  more  | 
club  foot,  strabismus,  rolling  of  the  eye-,  absence  of  eye- 
lashes and  eversion  of  the  lid-,  and  coloboma  iridis.  i 
casionally  the  ear-  are  misshapen  ;  sometimes  one  or  both 
testicles  arc  wanting. 

Defective  vision,  as  also  blindness  (congenital  cataract. 
etc  |,  is  nol  uncommon,  and  the  connection  between  deaf- 
mutism  and  idiocy  has  long  been  observed.  The  rela- 
tion of  blindness  and  deaf-mutism  to  idiocy  will  be  con- 
sidered more  in  detail  in  connection  with  the  class  of 
idiots  iiy  deprivation.  The  teeth  appear  late,  are  irregu- 
lar, and  deca\   early. 

Dr.  Ireland  finds  it  difficult  to  understand  why  bad 
teeth  should  be  SO  common  in  idiot-,  an  occurrence  w  Inch 
he  ha-  noticed  in  all  classes. 

Connected  w  ith  defective  teeth  are  thickened  and  often 
fissured  li]'-  The  salivary  glands  are  enlarged,  and 
dribbling  of  saliva  occurs.  The  muscular  control  over 
the  lips  and  tongue  i-  defective,  and  stammering  results. 
i  >ci  asionally  hare-lip  and  cleft-palate  are  observed. 

Iii  517  cases  examined  by  Dr.  Howe,  -1  were  blind. 
deafness  was  present  in  12  cases,  28  had  some  deformity 
of  tin- mouth  and  nose,  54  had  deformed  hands  or  feci, 
and  in  '.tii  cases  paralysis  of  some  one  or  more  muscles 
wa-  observed.  The  statement  of  Dr.  Down  is  easily  ac- 
cepted, after  reading  this  n-i  ,,t  deformities,  that  idiocy 
and  imbecility  are  "  profound  diseases,  involving  almost 
every  organ  and  Bystem  of  organs  in  the  body." 

The  number  of  genetOUS  idlOtS,  a-  WOUld  Be  expected, 
when    the    powerful    inlluelice   exercised    by    heredity    is 

considered,   is  largely  in  excess  of   that  of   the  other 
classes 
It  is  from  this  group  that  those  who  arc  mosl  su-ccpti- 
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Insanity. 
Insanity. 


ble  to  training  and  education  arc  obtained.  The  follow- 
in  o-  illustrative  cases  are  taken  from  Ireland  (op.  cit.,  p. 
60): 

"  I  had  once  an  opportunity  of  observing  two  congeni- 
tal idiots,  a  boy  and  a  girl,  who  were  twins.  It  might, 
therefore,  be  presumed  that  their  mental  deficiency  was 
owing  to  the  same  causes.  The  father's  mother  had 
been  insane,  the  father  himself  was  much  addicted  to 
drinking,  and  the  mother  attributed  the  idiocy  of  the 
twins  to  his  coming  in  drunk  and  threatening  to  kill 
himself  when  she  was  in  the  fifth  month  of  gestation. 
The  wife's  mother  died  of  epilepsy,  though  long  after 
the  birth  of  her  daughter.  The  mother  of  the  twins  has 
had  five  children,  one  of  whom,  the  youngest,  is  feeble- 
minded. 

"  These  unfortunate  twins  were  both  well  made,  with- 
out any  peculiarity  of  appearance,  save  that  the  girl  was 
very  short  for  her  age.  When  nine  and  a  half  years  old 
she  was  only  three  feet  seven  and  a  half  inches  in  height, 
while  her  brother  was  nine  inches  taller.  Neither  of  them 
had  a  vaulted  palate.  The  size  of  the  head  was  much 
alike  in  each  ;  but  the  frontal  portion  was  larger  than 
the  portion  behind  the  ear  in  the  boy. 

"  The  boy  was  fair-haired,  while  his  sister  was  red- 
haired.  He  "appeared  to  be  of  the  phthisical,  while  she  was 
of  the  scrofulous,  diathesis.  They  were  both  subject  to 
attacks  of  bronchitis,  and  when  the  one  caught  cold  the 
other  rarely  escaped.  When  between  five  and  six  years 
of  age,  he  had  frequent  epileptic  fits  ;  his  sister  never  had 
any.  Notwithstanding  this,  the  boy  was  one  of  the  most 
improving  cases  in  the  house,  while  the  girl  was  one  of 
the  least  so.  She  remained  a  mute,  of  short  stature  and 
infantile  appearance,  her  intelligence  about  equal  to  that 
of  a  child  of  fourteen  months.  All  that  she  could  do 
was  to  go  simple  messages  and  string  beads  ;  but  the  boy 
learned  to  read  and  write  and  count,  to  sew  and  knit, 
and  improved  so  much,  both  in  general  intelligence  and 
in  bodily  growth,  that,  if  it  could  have  been  managed  to 
have  kept  him  two  or  three  years  beyond  his  term  of  five 
•years,  I  think  he  might  fairly  have  been  discharged  as 
passed  out  of  the  stage  of  imbecility.  He  was  only  thir- 
teen years  old  when  he  left  us." 

2.  Microcephalic  Idiocy. — There  is  a  not  uncommon 
impression,  both  in  the  professional  and  lay  mind,  that 
the  average  size  of  the  idiot  head  is  less  than  that  of  per- 
sons of  normal  mental  development.  Excluding  hydro- 
cephalic idiots,  this  impression  would  be  borne  out  by  the 
facts,  but  the  actual  difference  in  size  would  be  found  to 
be  but  slight  even  after  this  exclusion.  The  mass  of 
idiots  cannot,  therefore,  be  regarded  as  microcephalic. 

Gall,  Spurzheim,  Combe,  and  a  few  others  of  the  phren- 
ological school  viewed  the  subject  of  mental  defect  al- 
most wholly  from  their  peculiar  standpoint,  and  found, 
they  thought,  in  certain  classes  of  idiots  demonstration 
of  the  truth  of  their  doctrines. 

Spurzheim,  for  instance,  relates  ("  Observations  on  the 
Deranged  Manifestations  of  the  Mind  ;  or,  Insanity")  that 
Gall  and  he  "saw,  in  Hamburg,  a  young  man,  sixteen 
years  of  age,  the  inferior  parts  of  whose  brain  were  fa- 
vorably developed,  but  whose  forehead  was  scarcely  one 
inch  in  height,  and  in  whom,  consequently,  the  improve- 
ment of  the  superior  parts  of  the  brain  was  impeded  ; 
he  had  only  the  functions  of  the  inferior  parts — he  recol- 
lected names,  numbers,  and  historical  facts,  and  repeated 
them  in  a  mechanical  manner,  but  the  functions  of  the  su- 
perior parts  of  the  brain,  such  as  comparison,  reflection, 
penetration,  and  induction,  are  utterly  wanting  in  him." 
In  treating  of  acquisitiveness  and  destruetiveness  in  his 
work  on  phrenology,  Spurzheim  quotes  several  instances 
of  "idiots"  who  were  destructive,  or  who  had  habits  of 
acccumulation,  and  whose  cases  he  explains  on  phreno- 
logical principles.  These  theories  have  long  since  been 
set  aside.  Seguin  ("A  Report  on  Idiocy  to  the  General 
Assembly  of  Connecticut ")  summarizes  the  conclusions 
of  the  opponents  of  the  phrenological  school.  From  these 
we  quote  :  "  First,  no  constant  relation  exists  between 
the  general  development  of  the  cranium  and  the  degree 
of  intelligence ;  .  .  ,  fifth,  the  different  degrees  of 
idiocy  are  not  measurable  by  the  weight  of  the  brain  ; 


sixth,  a  cranium  perfectly  formed  often  encloses  a  brain 
imperfectly  formed,  irregular,  etc." 

The  ancient  Peruvians,  who,  according  to  Wilson 
("Brain-weight  and  Size,"  etc.,  Daniel  Wilson,  LL.D., 
etc.,  Toronto,  1876),  belong  to  the  microcephalous  races, 
were  far  advanced  in  the  arts,  engineering,  architecture, 
agriculture,  etc.  Morton  found,  in  an  examination  of 
one  hundred  and  fifty-five  Peruvian  crania,  that  their  av- 
erage capacity  was  for  a  brain  of  40.1  ounces.  Nearly  the 
entire  number  of  crania  mentioned  above  were  deformed 
artificially.  It  is  agreed  by  all  observers  that  there  is  a 
limit  of  cranial  measurement,  below  which  the  result  is 
necessarily  i  <  1  i  <  icy.  Voisin  says  that  the  proper  exercise  i  if 
the  intellectual  faculties  is  impossible  with  a  head  whose 
circumference  is  from  eleven  to  thirteen  inches,  and  which 
has  a  measurement  of  eight  to  nine  inches  from  the  root 
of  the  nose  to  the  posterior  border  of  the  occipital  bone. 
Ireland  considers  a  cranial  circumference  below  seven- 
teen inches  incompatible  with  active  intellectual  powers. 
He  says,  however,  that  heads  of  this  small  scale  are  not 
common  among  idiots  even,  as  idiocy  is  generally  the  re- 
sult of  defect  and  not  due  to  smallness  of  the  brain.  In 
the  majority  of  instances  the  skull  of  microcephalous 
idiots  is  oxycephalic,  and  the  occiput  is  imperfectly  de- 
veloped. Few  cases  reach  ordinary  stature,  and  in  many 
instances  they  are  dwarfed.  Judging  from  the  published 
cases,  male  microcephales  exceed  the  female.  In  general, 
the  deficiency  in  the  brain  in  microcephaly  is  at  the  ex- 
pense of  the  hemispheres.  The  cerebellum  is  relatively 
larger  than  in  the  normal  brain.  In  the  case  of  a  micro- 
cephalic idiot  reported  by  Dr.  J.  H.  Lock,  superintendent, 
of  the  asylum  at  Bareily,  India,  the  cerebrum  weighed 
six  and  a  half  ounces,  the  cerebellum  three  and  a  half 
ounces,  and  the  pons  and  medulla  oblongata  one-fourth 
of  an  ounce.  This  case  could  not  articulate  ;  walked  very 
feebly  with  a  half-running  gait,  and  could  only  lie  made 
to  understand  about  his  ordinary  wants.  An  attempt  has 
been  made  by  some  evolutionists,  notably  Vogt,  to  ex- 
plain microcephaly  upon  the  theory  of  a  reversion  to  au- 
cestral  types,  the  brain  size  and  contour  being  inherited 
from  some  remote  ancestral  "ape."  Dr.  Ireland  translates 
from  Gratiolet  his  conclusions  from  the  study  of  the 
brain  of  microcephales.  We  quote  them  entire,  as  bear- 
ing not  only  upon  this  question,  but  upon  the  period  at 
which  microcephaly  appears.  "The  study  of  the  brain 
of  microcephales  has  furnished  me  with  other  reasons  for 
proving  through  anatomy  the  absolute  distinction  of  man. 
On  comparing  attentively  the  brain  of  apes  with  that  of 
men,  I  found  the  arrangement  of  the  central  convolutions 
to  be  the  same  in  adult  ages  in  both  groups.  If  one  went 
no  farther  there  would  not  be  sufficient  ground  to  sepa- 
rate man  from  animals  in  general,  but  the  study  of  devel- 
opment gives  us  a  real  distinction.  The  temporo-sphe- 
noidal  convolutions  appear  first  in  the  brain  of  the  ape, 
and  the  frontal  lobe  last  ;  but  exactly  the  opposite  takes 
place  in  man — the  frontal  convolutions  appear  first,  the 
temporo-sphenoidal  last.  Thus  the  same  series  is  re- 
peated in  the  one  ease  from  alpha  to  omega,  in  the  other 
from  omega  to  alpha. 

"  From  this  fact,  which  was  rigorously  verified,  there 
flows  a  necessary  inference:  no  arrest  of  development 
can  make  the  human  brain  more  nearly  resembling  that 
of  the  ape  than  it  is  in  the  adult  ;  far  from  that,  it  will 
differ  so  much  the  more  the  less  developed  it  is.  This  in- 
ference is  completely  justified  by  the  view  of  the  micro- 
cephalic brain.  At  first  it  might  betaken  for  the  brain 
of  some  new  and  unknown  ape  ;  but  the  slightest  atten- 
tion is  enough  to  save  one  from  this  error.  In  the  ape 
the  parallel  fissure  is  long  and  deep,  and  the  sphenoidal 
lobe  is  marked  by  complicated  furrows.  In  the  micro- 
cephale,  on  the  other  hand,  the  parallel  fissure  is  always 
incomplete,  and  sometimes  wanting,  and  the  sphenoidal 
lobe  is  almost  entirely  smooth.  That  is  not  all  ;  in  the 
microcephale  the  second  bridging  convolution,  between 
the  parietal  and  occipital  lobes,  is  always  superficial— a 
character  peculiar  to  man.  In  the  pithecae,  on  the  con- 
trary, the  convolution  is  constantly  hid  under  the  opercu- 
lum of  the  occipital  lobe.  Thus,  in  the  depth  of  their  deg- 
radation, the  brain  of  the'  microcephales  presents  human 
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characters  often  less  voluminous  and  Less  convoluted  than 

those  ol  the  ourang  or  chimpanzee     thej  do  not  become 

similar.     The  microcephale,  however  low  he  maj   i»-  is 

not  a  beast,  but  a  diminished  man 

"1   have  examined  the  question,  Does  microcephaly 

M ih  ■■     (  m  this  Mi.  !.-  can  be  no  doubt.  In  one  of 

the  cases  of  microcephaly  which  I  have  studied  the  general 

form  ol  the  brain  and  oi  the  fissure  of  Sylvius  showed 

liatthu  monstrosity  was  al  leasl  contemporary  with 

the  fifth  month.     It  is  probable  thai  this  state  depends 

upon  som  earl}'  under  the  influence  of  some  pri- 


Pia    1831,     Microcephaly.     Measurements:  i      inches;  from  nasal  notch  to  occipital  pro 

•  ■  i-iir.  over  vertex,  10  it. 
3  inches.     Age.  I 

mordial  generative  weakness  (astheniogi  nie  primordiale) 
forms  are  produced  which  differ  from  .-ill  normal  Btates, 
Moreover,  in  the  new  born  child,  in  its  normal  condition, 
the  arrangement  of  tli<'  cerebral  convolutions  is  complete 
in  .-ill  its  parts.  If  microcephaly  were  after  birth,  these 
convolutions  would  remain,  and  the  volume  of  the  brain 
alone  would  be  diminished  ;  bul  ii  is  not  so,  the  growth 
has  languished  from  the  beginning,  its  fold  is  shortened, 

and  has  Btopped  growing  too  s i.       Ireland  is  nol  aware 

of  any  anatomist  who  has,  after  examination  of  micro- 
cephalic brains,  espoused  Vogt's  theory.  Virchow  has 
been  quoted  as  considering  microcephaly  due  to  prema- 
ture crania]  synostosis.  Dr.  Shuttleworth,  who  has 
studied  this  subject  with  ureal  care;  is  inclined  to  differ 
with  Virchow,  and  to  eon  elude  that  the  premature  synos- 
tosis is  a  result  rather  than  a  cause  of  microcephaly.  In 
<me  case  observed  by  Shuttleworth,  the  anterior  fonta- 
nels seemed  but  imperfectly  ossified,  and  there  «a<  an 
adhesion  of  the  dura  mater  to  thai  locality  and  all  along 
the  interparietal  suture  ("Trans.  Internal.  .Med.  Con- 
gress," 1881,  vol.  iii.,  pp.  6-10).  Through  the  kindness 
of  Dr.  Shuttleworth  we  are  enabled  to  present  here  the 
cranial  contours  of  this  case.  (Fig.  1831.)  The  writer  is 
also  under  obligations  to  I>r.  Shuttleworth  for  the  con- 
tours of  a  Mongolian  and  of  an  hydrocephalic  idiot  which 
appear  in  this  article. 

We  abstract  from  the  Journal  of  Mental  Science,  Octo- 
ber,  1 878,  an  article  by  I>r.  Shuttleworth.  upon  micro- 
cephalic idiocy,  in  which  are  careful  details  of  a  minute 

autopsy.      The  case,    M.    X .   was  admitted   to  the 

Royal  Albert  Asylum  in  April,  1S7-1.  al  the  age  of  twi 
She  was  al  the  time  a  girl  of  slender  build,  bul  of  fairly 
developed  physique,  with  the  exception  of  a  remarkably 
small  head.  She  was  five  feel  one  and  a  half  inch  tall, 
weighed  eight}  seven  pounds.  Ber  head,  in  its 
greatest  circumference,  was  a  little  less  than  seventeen 
inches.  In  outline  the  head  was  oxycephalic,  bul  this 
was  disguised  b]  a  prof  usion  of  hair.  The  features  were 
dar,  the  eyes  clear,  the  teeth  good.     The  palate  was 

•'  -addle  shaped."  and  the  voice  Ih'liIi  pitched,  and  articu- 
lation -low  .  though  f.di  l\  di Miner  She  could  dress  and 
undress  herself,  was  not  fond  of  play,  bul  enjoyed  mu 
sic.     Her  education  was  nil.     Her  family  history,  so  far 

a-  neuroses  were  concerned,  was  e 1.  hut  her  parents 

were  cousins.  She  was  the  first  chud  ;  the  second  wasa 
boy.healthj  and  intelligenl  .  the  third  ami  fourth,  twin 
boj  iih\.  the  other  microcephalic  and  an  imbe- 

<  ii.  Under  instruction  the  subjecl  ol  the  article  im 
proved  slowly,  hut  perceptibly  Her  vocabulary  and  ar 
ticulation  improved  She  could  read  a  few  wind-  and 
form  letter-  in  a  copy  hook,  she  learned  -..me  dome-tic 
ipation-.  and  became  proficient  in  calisthenics. 


In  May.  1>77.  she  began  to  have  pain  in  her  limb-,  and 
shortly  developed  symptoms  ol  phthisis,  from  width  boo 

died  in  August,   1^-77. 

The  body  was  much  emaciated  ;   height,  sixtj 

<ln  -l  measurement  on  level  of  mamma-,  twenty- 
four  inche-. 

The    head    lnea-ureilieilt-    were:     Circumfereii. 
inche-  :    antero  posterior,   over    vertex.    1UA    inche-  ;     by 
caliper-,    5|    inche-:   trali-ver-e,   over    Vertex,   11    inche-; 

by  calipers,  :!i  inche-.  The  cranium  showed  some  asym- 
metry, which  was  especially  noticeable  al  tin-  base.     The 

suture-  were  all  closed  except 

the  coronal,  and  ossification  of 
that  wa-  well  nigh  complete. 

There  was  Borne  fulness  of 
the  superficial  vessels  of  the 
brain  and  slight  subarachnoid 
effusion.  In  the  anterior  lobes 
of    the    brain,   the   right    side 

Slightly    exceeded     the     left     in 

size.    The  cerebral  hemispheres 
bsolutely  and   relatively 
abnormally  -mall,  so  thai  when 
the    brain    wa-    viewed    from 
above  the  cerebellum  wa-  un- 
covered over  tin  greater  portion 
of  ii-  upper  Burfai 
The  island  of  ReiKwas  uncovered,  and  the  two  limbs 
of  the  Sylv  ian  fissure  separate  d  by  nearly  half  an  inch  at 
their  origin,     The  frontal  and  parietal  lobe- were  com- 
paratively well  developed,  mid  their  convolutions,  though 
coarse,  were  well  defined  and  normal  in  arrangement. 
Tin  temporo-sphenoidal  lobe-  wen-  .-mall  and  deficient 

in    front,    and    the    convolution-    and    fissures    not     well 

marked,  The  occipital  lobes  were  quite  rudimentary 
The  Island  of  Reil  presented  a  flat  surface,  and  the  radi- 
ating gyri  were  wanting. 

The  corpus  Callosum  wa-  normal  in  extent  :  the  ti— urcs 

and  convolution-  .m  the  inner  surface  of  the  hemispheres 
ware  Bomewhal  rudimentary. 

The  cerebellum  wa-  relatively  large  and  well  devel- 
oped.    The  p.m-  presented  no  peculiarity  of  structure. 

After  being  kept  in  spirits  for  a  year,  the  entire  en- 
cephalic ma—  weighed  but  r.'J  ounce-,  the  cerebral 
hemispheres  weighing  but  '.'}  ounces. 

We  are  able,  through  the  kindiie—  of  Dr.  Kerlin,  to 
present   hereacul  taken  from  a  patient  under  his  care. 


Fig   ! 

The  bov  i-  fifteen  years  of  age,  and  is  one  of  live  similar 
births  to  a  woman  of  very  low  intelligence,  with  a  small 
dolicho  cephalic  head.  This  case,  under  Dr.  Berlin's  care 
and  instruction,  has  made  excellent  progress  in  industrial 
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training.  His  cranial  circumference  is  16|  inches  ;  ante- 
ro-posterior  diameter,  64;  inches  ;  bi-parietal  diameter,  4| 
inches. 

Numerous  cases  could  be  cited  in  which  the  sutures 
have  been  found  open,  even  in  somewhat  advanced  child- 
hood. It  would  appear,  therefore,  that  while  it  cannot 
be  disputed  that  premature  synostosis  is  observed  in  mi- 
crocephalcs  (Bailarger  reports  several  instances,  three 
occurring  in  one  family,  in  which  the  foutanelles  were 
closed  at  birth),  it  cannot  be  regarded  as  a  cause  of  the 
condition.  The  only  explanation  whieli  at  present  can 
be  advanced  is  that  of  arrest  of  development  due  to 
some  inherent  weakness  in  one  or  both  parents,  or  to 
other  causes  operative  in  the  earlier  periods  of  foetal  life. 

The  so-called  Aztec  children  were  examples  (if  micro- 
cephalic idiocy;  the  degree  of  microcephaly  was  extreme. 
The  following  description  of  these  children  was  quoted 
by  Seguin  from  Professor  J.  C.  Dalton's  "Treatise  on 
Human  Physiology."  "  They  were  a  boy  and  girl,  aged 
respectively  about  seven  and  rive  years.  The  boy  was  two 
feet  nine  and  three-quarter  inches  high,  and  weighed  a 
little  over  twenty  pounds  ;  the  girl  was  two  feet  five 
and  a  half  inches  high,  and  weighed  seventeen  pounds. 
Their  bodies  were  tolerably  well  proportioned,  but  the 
cranial  cavities  were  extremely  small.  The  antero-pos- 
terior  diameter  of  the  boy's  head  was  only  four  and  a 
half  inches  ;  the  transverse  diameter  less  than  four  inches. 
The  antero-posterior  diameter  of  the  girl's  head  was  four 
and  one-third  inches,  the  transverse  diameter  only  three 
and  three-quarter  inches. 

"The  habits  of  these  children,  so  far  as  regards  feed- 
ing and  taking  care  of  themselves,  were  those  of  children 
two  or  three  years  of  age.  They  were  incapable  of  learn- 
ing to  talk,  and  could  only  repeat  a  few  isolated  words. 
Notwithstanding,  however,  the  extremely  limited  range 
of  their  intellectual  powers,  these  children  were  remark- 
ably vivacious  and  excitable.  "While  awake  they  were 
in  almost  constant  motion,  and  any  new  object  or  toy 
presented  to  them  immediately  attracted  their  attention 
and  evidently  awakened  a  lively  curiosity.  They  were 
accordingly  easily  influenced  by  proper  management,  and 
understood  readily  the  meaning  of  those  who  addressed 
them,  so  far  as  this  meaning  could  be  conveyed  by  gestic- 
ulation and  the  tone  of  the  voice.  Their  expression  and 
general  appearance,  though  decidedly  idiotic,  were  not  at 
all  disagreeable  or  repulsive  ;  and  the}*  were  much  less 
troublesome  to  the  persons  who  had  them  in  charge  than 
is  often  the  case  with  idiots  possessing  larger  cerebral  de- 
velopment." 

Microcephales  are,  as  a  rule,  active  observers  of  what 
passes  about  them  ;  sometimes  pugnacious.  They  remem- 
ber impressions  to  a  limited  degree,  and  are  incapable  of 
anything  more  than  a  simple  train  of  reasoning. 

Professor  Owen,  who  saw  the  Aztecs,  said  they  showed 
lively  but  abrupt  movements,  without  obvious  aim.  On 
a  visit  made  a  week  subsequent  to  his  first  examination, 
the}- recognized  him.  Having  examined  their  teeth  on 
his  first  visit,  the  boy  on  the  second  interview  again  ex- 
posed his  for  examination.  They  seemed  pleased  with, 
and  attracted  by,  any  bright  object  or  toy. 

3.  Eclampsic  Idiocy. — This  form  of"  idiocy  is,  as  its 
name  would  indicate,  due  to  the  convulsive  seizures  of 
infancy  and  childhood  ;  but  in  this  classification  epilep- 
tic convulsions  are  excluded,  as  belonging  to  and  causing 
another  form  of  idiocy  which,  by  their  continuance,  they 
complicate  as  well  as  cause. 

The  most  frequent  cause  to  which  infantile  convulsions 
are  attributed  is  teething.  Intestinal  disturbances  of  va- 
rious kinds,  prolonged  constipation  or  the  opposite,  intes- 
tinal worms,  etc.,  are  cited  as  causative  factors  in  the 
convulsive  disorders  of  childhood.  So,  likewise,  anaemia, 
either  from  acute  disease  or  from  some  dyscrasia,  results 
in  eclampsia.  Any  and  all  of  these  conditions  occurring 
in  infancy,  and  resulting  in  eclampsia,  may  produce  such 
a  change  in,  or  so  hinder  the  regular  development  of,  the 
brain  that  idiocy  follows. 

In  viewing  eclampsia  as  a  cause  of  idiocy,  it  is  well  to 
bear  in  mind  that  it  may,  in  certain  instances,  be  con- 
comitant, the  result  rather  than  the  cause  of  the  lesion 


which,  progressing  beyond  the  convulsive  stage,  pro- 
duces the  idiocy.  It  is  a  happy  circumstance  that,  in  pro- 
portion to  the  large  number  of  infants  and  children  who 
have,  during  some  period  of  life,  convulsions,  few  be 
come  idiots.  At  the  Earlswood  Asylum,  fourteen  per 
cent,  of  the  cases  there  were  ascribed  to  convulsions  at 
teething.  Trousseau  says  that,  in  cases  of  idiocy  re- 
sulting from  convulsions,  "  it  rarely  happens  that  .  .  . 
one  half  the  body  is  not  weaker  than  the  other,  the  para- 
lyzed side  being  less  developed  than  the  sound  one." 

In  some  instances  the  power  of  speech  becomes  lost  if 
it  has  been  established  ;  occasionally  sensation  is  per- 
verted ;  strabismus  and  other  deformities  sometimes 
occur. 

4.  Epileptic  Idiocy. — Epilepsy,  as  will  be  shown 
elsewhere,  is  one  of  the  common  causes  of  insanity  ;  and 
one  of  the  forms  of  mental  disturbances  produced  by  it, 
dementia,  is,  in  a  certain  proportion  of  cases,  difficult  to 
differentiate  from  idiocy.  The  history  of  the  case,  how- 
ever, ought,  in  all  instances,  to  permit  a  distinction  being 
made.  Dr.  Ireland  has  stated  that,  if  the  epilepsy  has 
induced  mental  impairment  before  the  age  of  seven,  he 
would  call  the  case  one  of  idiocy.  It  is  apparent  that  it 
is  difficult,  if  not  impossible,  to  fix  upon  an  age  at  which 
a  line  of  demarcation  can  be  drawn.  We  would  be  in- 
clined to  place  the  line  considerably  in  advance  of  the 
age  of  seven,  as  the  mental  faculties  can  hardly  be  said 
to  lie  fully  evolved  at  that  age. 

For  convenience,  an  epileptic  idiot  may  be  said  to  be 
one  whose  menial  development  was  arrested  or  prevented 
by  the  occurrence  of  epilepsy  in  infancy  or  childhood. 
From  this  class  would,  of  necessity,  be  excluded  all  those 
idiots  in  whom  epilepsy  is  developed  subsequent  to  ob- 
served mental  detect,  in  whom  it  becomes  a  complication 
increasing,  perhaps,  but  not  causing  the  idiocy.  The 
result  of  observation  shows,  and  to  this  there  are  but 
few  recorded  exceptions,  that  those  cases  of  idiocy  in 
which  the  epilepsy  begins  in  the  first  or  second  year  are 
the  most  profound  and  oiler  the  least  hope  of  improve- 
ment. As  has  been  shown  elsewhere  (Epileptic  Insanity), 
epilepsy  is  a  disease  largely  dependent  upon  neurotic  an- 
cestry, and  if  we  admit  the  statement  of  Reynolds,  that 
hereditary  epilepsy  manifests  itself  at  an  earlier  age  than 
the  non-hereditary,  we  would  expect  to  find  in  epileptic 
idiots  a  family  history  of  epilepsy  or  other  nervous  dis- 
orders.    Statistics  upon  this  point  are  wanting. 

The  varieties  of  epilepsy  known  as  pt  tit  and  grand  trial 
are  both  observed  in  epileptic  idiots.  The  observations 
made  in  asylums  for  the  insane  are  borne  out  by  those 
in  charge  of  idiots,  that  y/<  tit  mal  is  as  productive  of  men- 
tal defect  as  the  violent  paroxysms,  if,  indeed,  it  is  not 
more  seriously  harmful. 

Teething  seems  to  be  an  active  exciting  cause  in  devel- 
oping epilepsy  ;  we  cannot  regard  it  solely  as  a  cause, 
but  as  a  spark,  rather,  which  explodes  the  mine  of  an  un- 
stable nervous  organization. 

Wesi  ("Lectures  on  Diseases  of  Infancy")  records 
•20  cases  out  of  41,  in  which  epilepsy  was  developed  dur- 
ing teething. 

Epileptic  idiots  are  irritable,  often  intractable,  and 
hence  not  easily  taught.  They  are  apt  to  retrograde  ; 
and  when  the  epilepsy  and  subsequent  imbecility  appeal- 
after  there  has  been  some  mental  development,  this  may 
be  either  wholly  or  in  a  large  part  overthrown. 

The  writer  has  notes  of  a  case  in  which  epilepsy  was 
developed  in  a  child  of  five,  who  had  previously  been 
bright,  active,  and  intelligent,  able  to  read  short  words, 
and  to  count.  At  the  end  of  a  year  and  a  half  of  rapidly 
recurring  epileptic  convulsions,  averaging,  in  the  last  six 
months  of  the  period,  over  thirteen  weekly,  the  child 
bad  forgotten  her  name  ;  her  walk  was  awkward  :  grasp, 
feeble  and  uncertain;  habits,  untidy;  expression,  ex- 
tremely stupid.  This  little  patient  had  been  subjected  Lo 
the  medically  popular  treatment  for  epilepsy,  the  free 
use  of  bromides.  She  was  anaemic  and  exhibited  marked 
bromide  acne  ;  this  treatment  being  at  once  discontinued, 
cod-liver  oil.  iron,  a  generous  diet,  and  free  out-door  life 
were  substituted  with  happy  results.  The  convulsions 
soon  diminished  in  frequency,  and  as  soon  as  the  depress- 
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log  effects  "i  the  bromides  v  ome  there  was  con 

siaerable  mental  improvement.  The  patient,  al  the  end 
of  a  few  months,  recognized  and  remembered  the  name 
of  her  physician,  and  soon  reacquired  her  losl  speech. 
At  the  end  of  three  years  she  still  continued  epileptic, 
and  there  wat  i  i  of  mental  development  that,  in 

that  respect,  Bhe  would  be  classed  with  children  of  less 
than  half  hei    I 

Owing  i"  Mi.  unpromising  nature  of  thi  public 

institutions  for  idiot  i  ale,  exclude  all  mpli- 


1  u.    1-:::;. 


-Hydrocephalic!  Idiocy.    Measurements:  Circumference,  28X 


cated  \\  ith  epilepsy.  The  prognosis  is  almost  universally 
unfavorable,  and  it'  those  in  charge  of  the  idiot  are  buc 
cessful  in  maintaining  liis  physical  health,  and  preventing 
still  greater  mental  deficiency,  they  will,  in  most  instances, 
accomplish  all  thai  can  be  expected. 

( Occasional  and  rare  instances  arc  on  record  of  a  recov- 
( i  \  from  epilepsy,  and  subsequent  menial  improvement, 
sometimes  to  the  degree  of  apparently  normal  mental  ac- 
tion. 

Of  the  treatment  (medical)  of  epileptic  idiots  nothing 
can  be  said  beyond  what  lias  already  been  laid  down  un- 
der the  head  of  Epilepsy,  Attention  to  diet  and  nutri- 
tion usually  proves  of  as  much  value  as  any  therapeutic 
measures.  In  some  institutions  particular  stress  is  laid 
upon  an  abstinence  from,  or  a  very  sparing  use  of,  meat 
diet  by  epileptics.  A  query  occurs  to  the  writer  as  to 
whether  the  ill  effects  observed  to  follow  the  use  of  meat 
diet  may  not,  in  -umc  instances,  be  due  as  much  to  the  irri- 
tation from  the  presence  in  the  alimentary  canal  of  masses 
■  •I  unmasticated  meat,  as  from  the  supposed  injurious 
effects  upon  the  nervous  system  of  meatperse.  Epilep- 
tics \\  ho  are  not  idiots  are  rapid  eaters,  w  ho  bolt  their  food 
in  large  masses,  and  frequently  sutler  from  the  resulting 
dyspepsia  When  the  element  of  idiocy  is  added,  it  may 
readily  be  inferred  that  these  habits  are  not  improved  upon. 

Whatever  measures  are  put  forth  usually  resolve  them 
Belves  into  palliative  efforts,  beyond  which  little  can  be 
done  in  the  majority  of  cases.  The  writer  cannot  refrain, 
however,  from  uttering  a  warning  against  the  too  tree  use 
of  the  bromides.  The  anaemia  and  impaired  nutrition  which 
are  apt  to  result  from  the  long-continued  use  of  potassium 
or  sodium  bromide,  is,  in  many  instances,  more  harmful 
than  the  condition  for  which  these  drugs  are  prescribed. 
Thej  are  not,  however,  as  experience  has  proven,  withoul 
value,  bul  their  action  should  be  watched,  and  any  failure 
in  nutrition  carefullj  prevented. 

5  Hydrocephalic  [dioct.— This  term,  like  micro- 
cephalic and  epileptic  idiocy,  is  self-explanatory.  The 
majority  of  cases  of  congenital  hydrocephalus  die.  In 
those  who  survive  the  mental  development  is  hindered, 
in  Borne  Instances  almost  wholly  prevented.  In  a  few 
cases  the  hydrocephalic  condition  does  not  increase;  the 
brain  develops  normally,  and  but  little  mental  impair- 
ment is  observed  in  after-life.  The  hydrocephalic  idiot, 
in  many  instances,  has  an  ancestrj  In  which  the  degenera- 
tive processes  which  have  terminated  in  him  have  passed 
in  his  more  direct  progenitors  through  the  tubercular  and 
'duu-  periods, 


In  acute  hydrocephalus  (tubercular  meningitis)  the 
termination  Is  bo  frequently  fatal,  thai  it  can  have  little 
bearing  in  the  production  of  idiocy.  Some  few  cases, 
however,  Bun  ive  and  pass  into  the  Btnge  "t  chronic  hydro- 
cephalus These  are,  as  a  rule,  feeble,  rachitic,  or  tuber 
cular  children,  whose  unfortunate  lives  soon  terminate. 
Chronic,  Blowly  developing  hydrocephalus,  is.  then 

i  common  form  in  the  production  of  idiocy.     Poi 
a  full  discussion  of  these  varieties  see  Hydrocephalus,  i 

The  acquired  form  of  hydrocephalus  is  most  frequently 

observed    from 

the  third  to  the 
tenth  year.  The 

majority    of 

cases  observed 

in  children,  ac- 
cordi  n  ,Lr  to 
Steiner ("<  om 

p  I    n  d  i  II  111      of 

children's  Dis- 
eases"), occur 
before  the 
fourth  year,  of 
mi  cases  report- 
ed by  him  21 
were  under  two 
year-  old  ;  24 
were  two  years 
old  :  IT  were 
three  years  old  : 
»  7       were       four 

year-  old  :    \  were  five  years  old  ;   2  were  six  year-  old  ;   2 

were  seven  years  old  ;  l  was  eight  year-  old";  1  was  nine 
years  old.     of  these  46  were  boys  and  :!4  were  girls. 

The  diagnosis  of  hydrocephalus  i-  usually  easy,  but  it 
i-  to  be  distinguished  from  hypertrophy,  and  it-  pr< 
is  not   always  determined  by  an  accompanying  large 

cranium,  a-  hydrocephalus  ha-  been  observed  in  micro- 
cephalic idiot-.  Griesinger  ("  Mental  Pathology  and 
Therapeutics,"  p.  358)  says  the  cranium  may  very  often 
he  considerably  smaller  than  normal  in  connection  with 
marked  hydrocephalus.  These  cases  are  doubtless  con- 
genital, associated  with  premature  synostosis. 

In  every  case  of  considerable  hydrocephalus  the  volume 
of  the  brain  i-  diminished,  and  frequently  thai  portion 
which  remains  i-  less  capable  of  performing  its  functions. 


in.  :  antero  i •■  --t<  rior,  1 1  ■,  in.  ;  calli] 


Tin.  1884 

We  presenl  through  the  kindness  of  Dr.  Korlin,  a  cut 
of  a  case  of  hydrocephalic  idiocy  under  hi-  care  (Fig. 
1884).  The  bqy  is  aged  fourteen ;  is  a  dwarf.  He  mem 
ori-e-  readily,  repeating  poetry  in  Latin  and  English. 
lie  i-  noted  tor  hi-  redundancy  of  speech.  His  cranial 
circumfen  nee  is  28  inches  .  antero-posterior  diameter,  ?$■ 
inches;  transverse  diameter,  8j  inches. 

Hydrocephalic  idiots   are,    when   any  iutelligeuce   re- 
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mains,  (if  an  amiable  disposition,  easily  guided,  and  when 
the  cerebral  functions  are  not  too  seriously  impaired  by 
pressure  or  non-development,  are  capable  of  considerable 
improvement  under  treatment  and  training.  The  size  to 
which  the  cranium  attains  is  sometimes  quite  remarkable, 
but  is  not  by  any  means,  as  has  been  intimated,  a  measure 
of  the  degree  of  mental  impairment.  Ireland  mentions 
having  met  the  governess  of  a  school  for  deaf-mutes  who 
was  hydrocephalic,  but  who  possessed  marked  mental 
ability.  She  was  deaf,  probably  as  the  result  of  hydro- 
cephalus. Monro,  quoted  by  Ireland,  mentions  the  case 
of  a  boy  of  eight  whose  memory  was  active,  and  whose 
cranium  measured  twenty-eight  inches  in  circumference. 

Ireland  gives  in  detail  another  case  of  hydrocephalus, 
not  suspected  before  death,  as  "  the  head  was  not  en- 
larged, nor  the  shape  altered."  In  the  front  part  of  the 
hemispheres  there  were  found  two  ounces  of  fluid,  and 
in  the  lateral  ventricles  seven  ounces.  This  case  was  one 
of  complete  fatuity.  It  would  seem  that  in  cases  of  hy- 
drocephalus without  enlargement  of  the  cranium,  greater 
mental  impairment  would  be  expected  than  in  those  in 
which  the  bones  of  the  skull  had  yielded  to  the  internal 
pressure. 

6.  Paralytic  Idiocy. — Infantile  paralysis  of  centric 
origin,  followed  by  atrophy  or  partial  destruction  of  one 
hemisphere  or  of  some  portions  of  the  brain,  whether  of 
congenital  origin  or  appearing  in  childhood,  is  in  a  cer- 
tain proportion  of  cases  followed  by  mental  deficiency. 

The  conditions  which  result  in  paralytic  idiocy  are  of  a 
varied  nature.  That  mental  health  may  be  associated  with 
considerable  impairment  of  one  hemisphere,  has  been 
shown  by  Van  der  Kolk.  He  says  ("A  Case  of  Atrophy 
of  the  Left  Hemisphere  of  the  Brain,"  etc.,  New  Syden- 
ham Society,  1861,  p.  15(1)  "  that  in  atrophy  of  one-half  of 
the  cerebrum  the  psychical  powers  should  be  blunted  or 
paralyzed,  might,  perhaps,  be  assumed  as  generally  true 
(and,  in  fact,  such  atrophy  is  most  usually  met  with  in 
idiots);  still,  it  is  far  from  being  universally  the  case  ;  for, 
although,  in  some  instances,  mention  is  made  of  rather 
blunted  mental  powers,  examples  also  occur  where,  with 
atrophy  of  one  hemisphere,  the  intellectual  faculties  ap- 
peared to  be  in  their  normal  condition.  Andral  reports 
the  case  of  a  man  who  died  in  his  twenty-eighth  year, 
and,  who.  when  a  child  of  three  years,  hail,  after  a  fall, 
continued  paralyzed  on  one  side  ;  the  right  hemisphere  of 
the  brain  was  so  completely  atrophied  that  the  pia  mater 
formed  a  cyst,  in  which  not  a  trace  of  cerebral  matter 
remained.  This  membrane  constituted  the  upper  wall 
of  a  large  cavity,  the  floor  of  which  alone  was  formed 
by  the  thalamus,  the  corpus  striatum,  and  all  the  parts 
found  on  a  level  with  these  two  bodies  ;  so  that,  observes 
Andral,  nothing  remained  of  cerebral  matter  above  the 
ventricles  except  what  was  in  front  of  the  corpus  striatum 
and  formed  the  inferior  wall  of  the  cavity.  And  yet  he 
testifies  that  the  man  had  received  a  good  education,  had 
a  good  memory,  a  good  address,  and  exhibited  as  much 
intelligence  as  most  men.'' 

Van  der  Kolk  further  observes  (lor,  eit.,  p.  153)-  "Every- 
thing, in  my  opinion,  depends  more  or  less  upon  the  healthy 
state  of  one  hemisphere  of  the  brain.  If,  as  from  the 
nature  of  the  case  seldom  occurs,  the  inflammation  and 
affection  of  the  pia  mater  has  not  extended  to  this  hemi- 
sphere, if  the  gray  matter  under  the  cerebral  convolu- 
tions has  been  continued  perfectly  sound,  there  is  no 
reason  why  this  remaining  hemisphere  should  not  be 
able  to  act  without  impediment  in  the  exercise  of  those 
functions  which  are  necessary  to  our  mental  powers, 
just  as  one  eye  sees  as  sharply  though  the  other  be 
lost.  But  where  the  gray  matter  is  injured  in  both  hemi- 
spheres, particularly  anteriorly,  disturbance  of  the  intel- 
lectual faculties  will  be  inevitable.  I  myself  possess  in 
my  collection  one  hemisphere  of  the  brain  of  a  man  aged 
seventy-two,  which  is  extensively  destroyed  by  soften- 
ing superiorly  and  anteriorly,  in  consequence  of  chronic 
inflammation  proceeding  from  the  corpus  striatum,  and, 
in  this  case,  although  there  was  complete  paralysis  of  the 
entire  of  one  side  of  the  body,  the  intellectual  faculties 
were  quite  unimpaired  up  to  the  moment  of  death  ;  the 
patient  even  a-sured  me,  shortly  before  his  decease,  that 
Vol.  IV.— 7 


he  never  had  had  any  feelings  of  headache.  But  in  this 
instance  the  meningitis  had  not  extended  over  the  other 
hemisphere,  and  bad  thus  excited  no  disturbance,  while 
the  part  that  was  destroyed  could  not  act.  and  was, 
therefore,  incapable  of  giving  rise  to  any  confusion.  In 
fact,  we  cannot  apply  the  measurement  of  rule  and  com- 
pass to  the  exercise  of  the  mental  powers,  and  that  parts  of 
the  brain  may  lie  lost  without  impairment  of  these  pow- 
ers, is  a  familiar  fact." 

The  case  upon  which  Van  der  Kolk's  monograph  is 
based  is  one  of  "  paralytic  idiocy,''  and  is  briefly  as  fol- 
lows:  A  young  woman,  twenty-seven  years  of  age,  had 
from  her  earliest  infancy  been  paralyzed  on  her  right  side. 
Her  mental  condition  was  at  first  one  of  imbecility  rather 
than  of  profound  idiocy,  but  by  degrees — probably  from 
want  of  can — she  became  less  and  less  intelligent.  Her 
manner  grew  irritable,  and  if  her  wants  were  not  at  once- 
supplied  she  became  passionate  and  violent. 

In  consequence  of  an  attack  of  mania,  she  was  con- 
veyed to  one  <>f  the  Amsterdam  hospitals.     On  admission 


Fig.  1S35.— From  Van  der  Kolk. 

to  the  hospital  her  mental  development  was  at  the  low- 
est. She  made  known  her  wants — and  these  were  wholly 
confined  to  her  animal  desires — in  broken  language.  She 
was  extremely  untidy  in  her  habits,  and  raved  and 
scolded  when  washed.  She  had  never  menstruated,  and 
exhibited  no  sexual  d< 

At  the  autopsy  the  remarkable  atrophy  of  the  right 
half  of  the  body  was  most  marked.  On  opening  the 
skull  it  was  observed  that  the  left  side  was  much  thicker 
than  the  right  (Fig.  1835).  The  right  hemisphere  of  the 
cerebrum  was  found  to  be  quite  healthy,  the  membranes 
in  a  normal  condition.  The  left  hemisphere  was  much 
smaller,  the  arachnoid  was  much  thickened,  and  between 
it  and  the  pia  was  a  considerable  quantity  of  fluid.  The 
whole  left  hemisphere  was  soft  and  fluctuated  like  a  blad- 
der on  account  of  the  fluid  contained  in  the  ventricles. 

The  gray  matter  was  pale  and  yellowish,  the  convolu- 
tions were  thinner  than  those  of  the  opposite  hemisphere, 
and  the  pia  was  very  loosely  attached,  seeming  in  places 
detached  by  effused'  serum. 

The  left'  corpus  striatum  was  shorter  but  somewhat 
broader  than  the  right. 
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The  difference  between  the  lhalami  was  particularly 
obsei  vable,  the  length  of  the  righl  inp  that  of  the 

left    i'\    Beven    millimetres  (Fig.    1886),  and  differences 

'less  pronounced  extended  through  other  divisions 

of  the  brain      At  the  base  ol  the  brain  the  inequality  of 
the  two  hemispheres  was  equalh  marked      in  the  ci 
in  11  ii mi  the  difference  in  the  two  hemispheres  was  opposite 
to  that  of  the  cerebrum,  the  righl  being  smaller  in  all 
measurements  I  Fig.  1881        I  In    cord  was  atrophii  d 
ii-  l  ighl 

Professor  Van  der  Kolk's  illustrations  of  this  ii 
ise  are  reproduced  in  Figs.  1885,  1886,  and  1887, 

The  author  remarks  thai  the  unilateral  uypertrophj  oi 
the  skull  is  nol  constant  in  cases  of  atrophy  of  one  of 
the    cerebral    bemisphen         In    twenty-seven  cases    in 

which  the  conditi i  the  skull  was  mentioned,  hyper 

troph\  "i  the  skull  on  the  side  of  the  hemispherical 
atrophy  was  mentioned  in  ten  instances.  In  the  remain- 
ing cases  the  vacuitj  produced  by  the  atrophied  hemi- 


Fio.  1886. — From  Van  ilcr  Kolk.    a.  b,  •.  left  atrophied   ball  of  brain. 

The  BmallneBB  of  iti avolutioiiB  when  compared  with  the  opposite 

■iiii-. "'.  < ■./.  is  very  striking ;  a.  ft,  I, ',  m.  ventricles  of  the  brain  ;  h,  i, 
the  posterior  dilated  lefl  ventricle;  /,  the  riniit  and  larger  thalamus. 

sphere  was  supplied  bj  a  collection  of  serum  (unilateral 
hydrocephalus).  Cases  of  paralytic  idiocy  usually  im- 
prove nniler  training  as  Tar  as  menial  development  is  con- 
cerned, Inn  great  patience  is  required  in  the  treatment  of 
the  physical  deficiency,  and  usually  with  but  little  re 
ward.  Exercise,  massage,  electricity  (the  use  of  support 
ing  apparatus  in  the  event  of  sufficient  intelligence  in  the 
patient  t,  all  desen  e  trial. 

The  contractions  and  other  deformities  met  with  will 
sometimes  tempt  surgical  interference.  The  results  ob 
tained  are  discouragm  Tenotomy  of  the  contracted 
limsele  is  uot  followed  bj  activity  in  it-  opposing  muscle 
oi  muscles,  and  it'  made  on  a  limb  of  lowered  vitality  the 
wound  lines  nut  do  well,  and  the  lasl  (state  is  worse  than 
the  lirst. 

bj  ptnism.  The  origin  of  the  term  cretinism  is 
shrouded  in  obscurity.  The  probable  derivation  of  the 
word  seems  to  b<  from  Cretina,  stupid,  silly.  Some 
writers  have  endeavored  to  trace  Its  descent  from  Ohri- 
Man,  from  the  popular  idea  that  the  cretin  is  under  the 
special  protection  ol  heaven,     Esquirol  suggests  the  ori- 


gin of  the  word  in  be  ii i iu, i ,  alluvial  Boil,  based  on  the 
assumption  that  cretinism  flourished  in  alluvial  districts. 
Other  writers  discovi  t  its  origin  in  ereta,  a  Ballow,  earth  v. 
yellow  complexion,  commonly  observed  in  cretinism.  A 
definition  which  will  apply  to  all  cases  properly  enumer 
ated  under  the  term  cretinism,  i-  difficult  to  formulate. 
That  contained  in  Bucknill  and  Tuke's  "  Manual  of  Psy- 
chological Medicine. "  has  the  merit  of  brevity  and  is  suf- 
ficiently broad.  "An  arrested  development  of  the  ner- 
vous system  and  bodily  organization  generally,  cither 
before  or  after  birth,  due  to  a  local  cause,  as  the  condi- 
tion of  the  water,  s  .ii,  air,  etc..  and  marked  i>y  charac- 
ters which,  in  some  respects,  distinguish  it  from  ordinary 

idiocy.' 

Onesingei  i  '  Mental  Pathologj  and  Therapeutics '  i  ap- 
plies the  term  to  a  particular  species  of  idiocy,  namely, 
that  in  which  the  subject  presents  an  hereditary  defe 
physical  ci  informal  ion. 

Berchtold-Beaupre*  ("Dissertation  but  lea  (ivtin- 
a> 
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Fig   1887     From  Van  der  Kolk.    a,  ft,  c,  right  hemisphere  of  the  brain; 

■  /.  <./.  lefl   hemisphere,  mui  ed;    g,  left  and  larger  lobe  of 

cerebellum;  (,  smnlli  (oralis  rendered  oblique 

translated  in  Feuchtersleben,  gives  this  description  of  the 
cretin  : 

"Who,"  asks  he,  "is  this  melancholy  creature  which 
bears  the  human  form  in  its  lowest  and  most  repulsive 

expression  i      I   Bee  O   head   of    unusual    form   and    si/c.  a 

squat  and  bloated  figure  w  ith  a  stupid  look,  w  [th  bleared, 
hollow,  and  hiaw    eyes,   with   thick  projecting  eyelids, 

and  a   tlal    QOSe.      His   face   i-   of  a    leaden    hue    {blafard), 

his  skin  is  dirty,   flabby,  covered  with   tetters,  and  his 
thick  tongue  bangs  down  over  his  moist,  livid  lips. 

"His  mouth,  always  open  and  full  of  saliva,  shows 
teeth  which  are  going  to  decay.  His,  last  is  narrow,  his 
back  curved,  bis  breath  asthmatic.  I  Bee,  indeed,  arms 
and  legs,  but  the  limbs  arc  short,  misshapen,  lean,  still". 
without  power  and  without  utility.  The  knees  arc  thick 
and  inclined  inward,  the  feet  flat.  The  large  head 
droops  listlessly  upon  the  breast,  the  belly  resembles  a 
bag,  and  iis  integuments  arc  so  loose  that  they  cannot  re- 
tain the  intestines  in  its  cavity  ;  ihis  loathsome  idiotic  be- 
ing hears  not,  speaks  not,  mid  only  now  and  then  utters  a 
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hoarse,  wild,  inarticulate  sound.  Notwithstanding  his 
greediness,  he  is  scarcely  able  to  support  life.  One  pas- 
sion alone  seems  to  rouse  him  from  his  usual  insensibil- 
ity, this  is  the  sexual  instinct  in  its  rudest  brutality.  At 
first  sight  we  should  be  inclined  to  take  this  wretched  be- 
ing for  a  gigantic  polypus,  something  in  imitation  of  a 
man  ;  for  it  scarcely  moves,  it  creeps  with  the  painful 
heaviness  of  the  sloth.  And  yet  it  is  the  monarch  of  the 
earth,  but  dethroned  and  degraded — it  is  a  en  tin." 

In  the  above  the  author  has  associated  all  the  striking 
features  of  several  cases  of  cretinism,  and  applied  them 
to  a  single  individual  ;  the  picture  is,  therefore,  over- 
drawn. There  are  degrees  in  cretinism,  as  there  are  de- 
grees in  the  other  forms  of  idiocy,  and  many  true  cretins 
would  conic  far  short  of  the  above  description. 

Cretinism  is  a  disease  which  is  confined  to  certain  fairly 
defined  localities,  and  its  occurrence  beyond  them  is  un- 
usual and  accidental.  Cretinism  and  goitre  are  univer- 
sally associated,  but  not  all  cretins  are  goitrous,  though 
in  the  large  majority  of  cases  some  trace  of  goitre  is  to  be 
found.  The  disease  is  met  with  more  commonly  in 
closed  and  narrow  mountain  passes.  The  history  of  cre- 
tinism is  intimately  associated  with  the  Alps — to  such  a 
degree,  indeed,  that  it  has  been  termed  by  some  writers 
the  Alpine  disease. 

It  is  found  in  Sardinia.  Austria,  France,  Switzerland, 
and  the  Pyrenees:  in  America  among  the  Andes  and 
Rocky  Mountains:  in  China,  the  Himalayas,  Sumatra, 
and  Madagascar.  In  some  of  these  localities  the  disease 
is  somewhat  rare,  while  in  others  it  prevails  to  an  aston- 
ishing degree,  In  the  province  of  Aosta,  in  the  com- 
mune of  Gignod,  there  were,  according  to  Parchappe, 
268  cretins  per  1.000.  In  the  island  of  Niederworth,  near 
Coblentz,  of  750  inhabitants  131  were  cretins.  In  Eng- 
land a  few  cretins  have  been  found  in  Derbyshire  and 
West  Yorkshire,  where  are  also  numerous  goitrous  per- 
sons. While  most  common  in  mountain  valleys,  cretin- 
ism is  not  confined  to  such  localities,  but  occurs  in  the 
plains  watered  by  rivers  rising  in  the  mountains.  It  is 
"found  along  the  course  of  the  Danube  and  the  Rhine,  in 
Austria,  in  the  plains  of  Lombardy,  and  in  India  and 
South  America.  Much  has  been  written  upon  the  sub- 
ject of  cretinism  since  it  was  first  given  a  place  and  de- 
scribed in  medical  literature  by  Plater,  in  1500.  Hofer, 
afterward  physician  to  the  Austrian  Court,  made  some 
studies  upon  the  subject  in  1675,  in  the  Styrian  mountains. 
Saint-Lager,  who  has  written  extensively  upon  this  topic, 
has  collected  a  list  of  works  bearing  upon  the  subject, 
which  fills  over  twenty  printed  pages. 

The  governments  of  France,  Sardinia,  Austria,  'and 
Switzerland  have  appointed  commissions  of  medical  anil 
scientific  men  to  examine  the  subject.  The  French  com- 
mission made  its  report  in  1870,  and  the  result  of  its  in- 
vestigations affords  the  most  reliable  information. 

The  cause  of  cretinism  is  evidently  some  influence  re- 
siding in  the  locality  where  the  disease  prevails.  Heredity 
has  doubtless  something  to  do  with  its  production  in  fam- 
ilies, but  healthy  individuals  moving  into  the  infected 
(the  word  is  used  for  want  of  a  better  term)  region  beget 
children  who  are,  if  not  pure  oretins,  goitrous  and  dull  of 
intellect.  The  constant  association  of  goitre  and  cretin- 
ism, and  the  territorial  limit  of  cretinism,  within  the 
wider  but  still  limited  geographical  area  of  goitre,  shows 
a  causal  relation  between  the  two.  Maffei  thus  puts  it  : 
"  Goitre  is  the  beginning  of  that  degeneration  of  which 
cretinism  is  the  end."  The  form  of  goitre  here  referred 
to  will,  of  course,  be  understood  to  be  the  endemic. 

Goitrous  persons  removing  from  the  endemic  influence 
often  have  children  born  to  them  after  removal  who  re- 
main free  from  goitre.  The  family  relations  between 
deaf-mutism  and  cretinism,  and  other  forms  of  idiocy,  has 
been  remarked,  and  these  forms  of  imperfect  or  arrested 
development  are  found  side  by  side,  sometimes  associated 
in  the  same  individual,  and  apparently  due  to  the  same 
cause. 

The  writer  had  at  one  time  under  his  observation  a  fam- 
ily consisting  of  a  father,  two  grown  sons,  and  a  daughter, 
natives  of  Switzerland.  The  father  was  dwarfed  and 
jnisshapen,  and  of  feeble  intellect,  irascible,  and  at  times 


vicious.  Both  sons  were  deaf-mutes.  They  were  able 
to  read  and  write,  and  weregood  laborers,  but  were  easily 
imposed  upon  and  very  irritable,  and  when  angry, 
dangerous.  One  committed  suicide.  The  daughter  was 
goitrous  and  of  less  mental  power  than  her  brothers. 
She  married  in  America,  and  her  children  were  all  well 
formed,  healthy,  and  without  observable  mental  defect. 

The  specific  cause  of  cretinism,  though  confined  to  fairly 
well-defined  localities,  has  not  been  determined.  Some 
writers  have  attributed  the  disease  to  the  shut-in  air  of 
close  valleys,  but  it  appears  on  the  open  plain,  and  is  un- 
heard of  in  other  equally  close  valleys.  Some  have  found 
in  this,  some  in  that,  mineral  constituent  of  the  drinking 
water  the  causative  element,  while  others  have  attributed 
it  to  the  use  of  water  from  melting  glaciers. 

The  soil  has  been  examined  for  the  offending  substance, 
but  without  success,  and  poor  food  and  the  lack  of  food 
has  been  cited  as  one  of  the  elements  in  the  degenerative 
process.  It  seems  probable  that  no  one  element  is  re- 
sponsible. 

Poor  living,  the  condition  of  soil  and  water,  intermar- 
riage, ami  heredity  doubtless  all  have  some  influence.  In- 
termarriage certainly  increases  the  danger  ;  and  a  region 
of  magnesian  limestone  is  one  of  the  most  common  hab- 
itats of  cretinism.  Of  heredity  we  can  only  say  that  it  is 
one  of  the  adjuncts  in  the  production  of  the  disease. 
and  not  the  active  cause.  As  has  been  stated,  a  family 
may  be  cretinous,  but  leaving  the  region  of  cretins,  they, 
in  many  instances,  leave  behind  them  the  danger  of  lie- 
getting  cretin  children.  Prichard  ("A  Treatise  on  In- 
sanity and  other  Disorders  Affecting  the  Mind  ")  attempts 
to  draw  an  analogy  between  cretins  and  other  idiots, 
from  the  physical  standpoint.  He  says  :  "The  idiots  of 
other  countries,  though  not  cretins,  are  deformed  in  per- 
son and  have  the  external  marks  of  imperfect  organiza- 
tion." This  is  true  of  many  non-cretinous  idiots,  but  the 
deformities  are  accidental,  and  not  the  rule  ;  they  are 
sporadic,  and  not  endemic  ;  they  are  of  any  and  all  the 
members,  and  not.  as  in  cretinism,  of  a  specific  character 
which  stamps  the  mark  of  the  disease  upon  the  victim. 
Cretinism  occasionally  shows  itself  during  the  infantile 
period,  sometimes  at  birth,  but — contrary  to  the  statement 
of  Josias  Simber,  the  historian  of  the  valais  (1574),  who 
says  that  the  midwives  of  the  day  were  able  to  declare, 
by  the  appearance  of  a  new-born  infant,  whether  it  would 
be  a  cretin — its  appearance  may  be  deferred  until  the  early 
years  of  childhood — the  fourth,  sixth,  or  seventh  year — 
when  it  suddenly  declares  itself.  It  rarely  occurs  after 
the  child  has  passed  the  seventh  ycarin  health.  Geggen- 
biihl,  the  first  to  attempt  to  educate  and  reclaim  these  un- 
fortunates, states  that  there  are  places  where  men  who 
have  come  there  to  live  in  adult  life,  have  passed  into  a 
cretinoid  state,  with  goitre,  etc. 

In  ;m  inquiry  made  by  the  Austrian  Government,  in 
1844,  at  Syrnitz,  it  was  found  that  the  proprietor  of  an 
estate  in  the  neighborhood  had  moved  to  the  estate  with 
his  wife  in  good  health.  The  wife  died  goitrous  and  half- 
cretin,  and  the  proprietor,  with  his  second  wife,  had  passed 
into  a  state  of  demi-cretinism.  The  five  children  by  the 
first  wife  were  idiots,  with  deformed  bodies  and  thick, 
goitrous  necks.  The  two  children  of  the  second  wife 
were,  at  the  ages  of  one  and  two,  still  healthy,  though 
liable  to  become  cretins. 

The  monstrosity  pictured  by  Beaupre,  as  has  been  said, 
combines  the  collected  deformities  of  different  cases. 
Cretins  have  a  stupid,  listless  appearance.  The  nose  is 
depressed  tit  the  root,  broad  and  flaring  at  the  nostrils. 
The  eyes  tire  widely  separated,  dull,  heavy,  and  expres- 
sionless. The  mouth  is  large,  lips  and  tongue  thick.  The 
skin  is  generally  loose,  ami  in  folds  ;  the  teeth  poor,  and 
in  many  instances  but  one  set  is  developed.  The  body  is 
usually  dwarfed,  the  limbs  and  feet  are  occasionally  de- 
formed, and  the  gait  is  shuffling  and  uncertain.  The  ab- 
domen is  protuberant.  The  voice  is  harsh  and  shrill,  and 
articulation  is  often  imperfect,  sometimes  absent.  Some 
cases  are  deaf  as  well  as  mute.  Geggenbuhl,  who  had 
ample  opportunity  for  observation,  says  that  deafness  in 
young  cretins  is  rare.  The  appetite  is  voracious,  and 
they  seem  to  require  much  sleep.    The  neck  is  thick  and 
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.-In. n.  and  in  the  majority  oi  tre  is  present,  which 

in:i\  iir  said  in  in-  the  characteristic  though  do!  universal, 
deformity   .■!  cretinism,     h  is  certainly,  in  its  endemic 


form,  the  characteristic  deformity  "I"  cretinous  districts. 
Occasionally  cretins  are  me1  who  do  nol  in  their  personal 
appearance,  with  the  exception  of  iroitre,  dill'er  materially 
from  ordinary  j  nc  >j  .1«-.  Thevital  functions  of  cretins  are 
not  active.   The  pulse  and  respiratory  acts  are  Blow.   The 


In.    1839. 

temperature  is  lower  thi ormal.     Thej  seldom  live  to 

old  age,  and  easily  succumb  to  intercurrent  diseases. 

The  Sardinian  Commission  divides  cretins  into  three 
classes,  \  i/  . 

First,  cretins  manifesting  only  vegetative  functions, 
and  deprived  entirelj  oi  reproductive  and  intellectual 
faculties,  including  the  power  of  speech. 

nd,  semi  cr«  tins,  pi  er  oi   repro 


duction  and  some  faculty  oi  speech  intellectual  facul- 
ties limited  to  corporeal  want-. 

Third,  cretinous,  having  intellectual  faculties  superior 
to  the  former,  and  able  in  some  degree  to  engage  in  trade 
and  oilier  employments. 

Figs  l*:is  and  1889,  copied,  by  permission,  from 
Bucknill  and  Tuke's  "  Manual  of  Psychological  Medi- 
cine, '  are  fairly  tj  pical  cretins. 

Some  "I  tin  di-  tine  live peculiarities  which  differentiate 
a  cretin  from  other  idiots  Lave  been  pointed  out.     It  may 

lie  well  to  make  a  rSsitntf  oi   ihc-c  and  others  a  I  this  point". 

In  the  firsl  place  cretinism  is  endemic;  idiocy  sporadic, 
occurring  in  m\  focalitj  [he  toxic  origin  if  cretinism 
seems,  t  in  n  fore,  one  oi  its  mosl  distinguishing  featui 
Secondly,  cretinism  may  not  appear  until  after  the  age  of 
seven,  occurring  even  after  adult  life.  Idiocy  is  more 
commonlj  congenital,  the  exceptions  being  universally 
classed  as  accidental  (inflammatory,  traumatic,  epileptic, 
and  always  commences  in  infancy  or  early  child- 
hood. Thirdly,  cretinism  is  susceptible  '"  treatment  to 
a  degree  unknown  in  idioci  Geggenbuhl  claimed  sev- 
eral cures  a-  the  result  of  his  treatment,  and  bis  asser- 
tions have  been  corroborated  bj  competent  authoril 
Moreover,  proper  prophylactic  treatment  prevents  the 
occurrence  of  cretinism  in  the  offspring  of  parents  them- 
selves goitrous  or  cretinous.  Wliat  measures  have 
taken  which  will  insure  the  non-appearance  oi  idiocy  in  a 
family  with  the  best  history  a-  to  nervous  or  degenerative 
diseasi 

The  French  Commission  propose  the  following  prophy- 
lactic measures  : 

First,  to  improve  the  general  hygienic  surroundings, 
ami  increase  the  well-being  of  the  exposed  population, 
ad,  to  change  the  drinking-water. 

Third,  to  institute,  in  all  localities  where  cretinism  and 
goitre  abound,  gratuitous  courses  of  treatment. 

Goitre   is  considered    a    germ   of   the  disease,  which 
should  be  treated  at  once.     Experience  points  to  tie 
of  iodine  and  potassium  iodide  as  the  mosl  valuable  me- 
dicinal agents  in  the  treatment  of  goitre.     Boussingault 
found,  in  the  Andes,  that  the  inhabits  rtain  val- 

leys were  tree  f n .m  goitre,  though  it  was  common  all 
about  them,  and  this  exemption  was  associated  with  the 
use  of  -alt  containing  iodine.  Baillarger  suggests,  as 
remedial  and  preventive  measures,  that  the  following 
course  be  pursued  : 

First,  that  mothers  who  have  previously  borne  one  or 
more  cretinous  children  be,  during  subsequent  pregnan- 
laken  to  non-cretinous  localities. 

Second,  to  -end   to  high    and    healthy  localities  in   the 
mountains,  and  to  special  establishments  erected  for  their 
care,  children  predisposed  to  cretinism,  or  in  whom 
earlj  sj  mpl -  are  -how  n. 

Geggenbuhl,  whose  success  in  treatment  has  already 
been  referred  to,  considered  as  of  first  importance  the 
the  air  at  the  high  altitude  <'i  tin-  Abendbcrg. 
Milk  formed  a  prominenl  pari  of  tin  diet.  Hath-  and 
friction  of  the  -kin  were  freely  employed.  Internally, 
iron,  both  the  carbonate  and  the  syrup  of  the  iodide, 
which  latter  he  found  of  greater  value  than  other  forms 
of  iodine.  Great  attention  was  paid  to  cleanliness  and 
gymnastic  exercises. 

Patholog/s  The  pathological  anatomy  of  cretinism 
is  as  variable  as  the  cases  examined  are  in  the  mental  or 
ph\  sical  manifestations. 

The  skull  frequentlj  -hows  little  or  no  abnormality  as 
to  capacity,  though  occasionally  microcephalic,  it  is 
usually  more  sph(  rieal  in  shape  than  the  normal  skull. 
The  hones  of  the  cranium  arc  sometimes  unusually  thick. 
The  base  of  the  skull  i-  nol  uncommonly  the  seat  of  ab- 
normalities, and  unsymmetrical  development  is  more  oft  en 
observed  here  than  in  other  localities.  Premature  ossi- 
fication of  the  spheno  basilar  bone,  Yin-how  claimed  to 
he  the  principal  abnormality  of  cretinism,  preventing  the 
proper  growth  of  the  base  ..t  the  brain.  Yin-how-  has 
-how  ii  that  thi-  ossification  takes  place  in  certain  cretins 
during  foetal  life,  Griesinger  i-  of  the  opinion  that,  in  a 
proportion  of  cases,  this  tendency  i..  premature  ossifica- 
tion extends  to  all  the  bom-  of'  the  body,  resulting  iu 
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the  distorted  and  dwarfed  figure  so  often  observed  in 
cretins. 

The  descriptions  of  the  brain  of  cretins  that  have  been 
published  are.  many  of  them,  unsatisfactory  and  con- 
flicting. As  in  idiots,  in  general,  the  convolutions  are  of 
the  most  simple  type,  and  the  sulci  shallow  and  unde- 
fined. 

The  large  fissures,  e.g. ,  fissure  of  Sylvius,  partakes  of 
this  condition.  Serous  effusions  and  infiltration  are  not 
unusual. 

The  basal  ganglia  are  not  uncommonly  ill-developed 
and  of  diminished  size. 

The  lamella  of  the  cerebellum  have  been  counted  and 
found,  in  one  instance,  to  be  about  half  the  usual  number. 
The  spinal  nerves  are  occasionally  given  off  irregularly. 

Traumatic  Idiocy. — The  distinction  between  this 
and  the  succeeding  class,  Inflammatory  Idiocy,  is.  at 
times,  difficult,  and  in  some  instances  impossible.  A  trau- 
matism may  be,  and  frequently  before  mischievous  re- 
sults ensue  is,  followed  by  an  inflammation,  and  the  case 
becomes  one  of  inflammatory  idiocy  with  a  traumatic 
origin. 

There  are,  however,  certain  cases  in  which  the  mischief 
is  apparently  due  solely  to  traumatic  influences,  without 
other  intervention. 

Traumatism  may  occur  at  any  period  of  infantile  life, 
or  early  childhood,  and  even  before  birth,  and  especially 
is  the  child  exposed  to  it  during  delivery. 

Statistical  observations  show  that  the  male  infant  is 
more  liable  to  diseases  of  the  brain  than  the  female,  and 
it  is  probable  that  this  increased  liability  is  due  to  the 
larger  size  of  the  male  infant's  head,  and  the  consequent 
increased  pressure  during  parturition. 

This  question  and  the  subject  of  injury  to  the  infantile 
head  in  forceps  delivery,  have  been  discussed  under  the 
general  head  of  the  causes  of  idiocy.  The  practice  among 
some  Indian  tribes,  and  elsewhere,  though  to  a  less  degree, 
of  producing  artificial  deformities  of  the  cranium,  does 
not  seem  to  be  followed  by  idiocy  in  any  extended  num- 
•  bers.  Among  the  Indians  the  question  cannot  lie  so  well 
determined,  but  the  practice  of  some  of  the  French,  of 
binding  their  infants'  heads  until  the  shape  of  the  skull 
is  altered — which  practice  is  still  to  be  observed  at  and 
near  Toulouse — has  not  been  productive  of  idiocy  to  any 
degree  of  frequency.  Blows  upon  the  head,  falls,  and 
wounds  of  various  sorts,  are  stated  by  parents  to  be  the 
causes  of  idiocy  in  a  proportion  of  cases,  but  their  state- 
ments are  not  always  reliable.  It  is  found,  sometimes, 
that  the  child,  said  to  be  idiotic  from  a  fall,  is  under-devel- 
oped, that  he  did  not  walk  till  late,  that  there  is  a  neu- 
rotic family  history,  and  investigation  shows  that  the 
fall  or  falls  are  the  result,  rather  than  the  cause,  of  an 
undeveloped  mental  and  physical  organization. 

Savage  ("Insanity  and  Allied  Neuroses")  is  of  the 
opinion  that  it  is  the  sudden  injury  that  produces  the 
harm,  and  the  injuries  occurring  in  the  first  few  years  of 
childhood  are  more  liable  to  result  disastrously  than 
those  inflicted  during  intra-uterine  life,  or  at  parturition. 

There  are,  doubtless,  in  every  community  and  asylum 
cases  of  idiocy  due  to  violence ;  and  in  a  classification 
such  as  Ireland's  traumatic  idiocy  deserves  a  place.  In 
many  instances  the  degree  of  mental  enfeeblement  is 
one  of  imbecility,  rather  than  of  profound  idiocy.  The 
prognosis  as  to  educability  is  fairly  good.  There  are  no 
distinctive  features,  outside  of  the  history  of  the  case,  to 
distinguish  traumatic  from  other  forms  of  idiocy. 

Inflammatory  Idiocy. — Instances  of  impaired  and 
arrested  mental  development  are  occasionally  meirfollow- 
ing  the  diseases  common  to  infancy  and  childhood. 
Such,  for  example,  are  those  cases  of  chronic  hydro- 
cephalus, with  resulting  imbecility,  which  are  the  sequel 
of  the  acute  meningitis  of  children.  The  cases  just  cited 
belong,  however,  to  a  distinct  class,  and  have  been  de- 
scribed. We  have  to  do,  under  the  above  heading,  with  a 
separate  class.  Of  those  forms  of  idiocy  from  inflamma- 
tion of  the  brain  or  membranes  occurring  before  birth, 
nothing  beyond  conjecture  as  to  the  cause  can  be  expected 
during  life.  Many  of  the  cases  ascribed  by  parents  to 
lever  are  congenital,  doubtless,  or  due  to  other  causes, 


the  defective  mental  state  not  being  observed  until  as;e- 
advanced,  or,  in  some  instances,  until  it  was  exaggerated 
and  accentuated  by  impaired  physical  health. 

The  grades  of  mental  deficiency  are  numerous.  Under 
this  class  may  be  included  cerebral  hypertrophy,  which 
not  infrequently  results  in  idiocy.  In  hypertrophy  the 
cranium  is  more  generally  enlarged  than  in  hydrocepha- 
lus, and  the  increase  is  most  prominent  above  the  super- 
ciliary ridges,  while  in  hydrocephalus  it  is  observed  at  the 
temporal  region.  The  mental  conditions  vary  greatly, 
and  in  some  instances  a  precocity  in  one  or  more  direc- 
tions is  observed.  The  hypertrophy  is  largely  due  to 
connective-tissue  changes.  G-riesinger  quotes  a  case 
which  was  examined  by  Robin.  The  child  was  two  years 
of  age.  The  ventricular  walls,  the  great  ganglia,  the 
pons,  and  peduncles  were  solid  and  hard  ;  their  tissue 
was  elastic,  like  caoutchouc,  the  nerve-tubes  in  the  white 
substance  were  almost  ci  >mpletely  destroyed,  and  an  amor- 
phous granular  substance  occupied  their  place.  There 
also  existed  newly-formed,  fibrous  connective  tissues. 

Idiocy  by  Deprivation. — Idiocy  by  deprivation  is 
that  condition  which  resultswhen  a  child,  either  congeni- 
tally  or  in  early  life,  before  the  mental  functions  are 
developed,  is  deprived  of  two  or  more  of  its  senses,  and  is 
thus  shut  off  to  a  degree  from  the  world.  As  Dr.  Ireland 
puts  it,  idiocy  by  deprivation  is  like  a  seed  which  does 
not  sprout,  because  it  is  kept  away  from  sunlight  and 
moisture  ;  while  incurable  idiocy  is  like  a  seed  in  which 
the  germinal  faculty  has  been  destroyed  ;  and  the  higher 
grades  of  idiocy  resemble  seeds  in  which  the  germinal 
capacity  is  much  impaired  and  the  growth  enfeebled,  so 
that  they  require  unusual  stimulants. 

In  early  times  the  deaf-mute  was,  by  law,  regarded  as 
an  idiot,  and  was  incapable  of  holding  property,  execut- 
ing a  contract,  or  giving  testimony  in  court.  Since  deaf- 
mutes  have  been  educated,  these  restrictions  have  been 
removed. 

Dr.  Howe  has  made  this  variety  of  idiocy  famous  in 
the  now  widely  known  and  quoted  case  of  Laura  Bridg- 
niiiii.  This  case  was  found  by  him,  when  six  years  of 
age,  blind,  deaf,  and  dumb,  and  almost  totally  deprived 
of  the  sense  of  smell.  These  deprivations  resulted  from 
scarlet  fever,  and  occurred  at  such  an  early  age  that, 
when  educated,  she  had  no  recollection  of  having  ever 
used  the  senses  which  she  had  lost.  By  a  slow  process  of 
education,  which  necessarily  had  the  smallest  beginnings, 
and  could  have  but  one  channel  through  which  to  work 
— the  sense  of  touch — Dr.  Howe  developed,  out  of  the 
being  so  shut  out  from  contact  with  the  world,  a  pupil 
who  is  interested  in.  and  appreciates,  all  the  affairs  of  life. 
who  reads,  converses  by  the  sign-language,  writes  and 
receives  letters,  and  who  at  the  death  of  him,  who  had 
done  so  much  for  her,  paid  his  memory  a  glowing  and!, 
it  may  well  be  believed,  heartfelt  tribute.  Having  been 
educated,  she  in  time  became  an  educator,  or  rather  an 
assistant,  and  one  case,  at  least,  is  recorded,  that  of  a 
chiM  blind  and  deaf  from  infancy,  in  whose  education 
she  rendered  valuable  assistance. 

Ni  hvois  and  Mental  Condition  in  Idiots. — The 
mental  state  of  idiots  varies  with  the  individuals.  m  Some 
are  in  a  profound  condition  of  hebetude.  They  lead  a 
vegetative  existence,  moving  when  they  are  moved, 
eating  when  food  is  placed  in  their  mouths,  having  no 
appreciation  of  anything,  having,  indeed,  no  wants  which 
they  recognize.  In  others  the  mental  operations  are  car- 
ried on  sluggishly,  they  apprehend  but  imperfectly,  and 
from  limited  experience  reason — if  it  can  be  called  reason 
— imperfectly.  In  some  degrees  of  idiocy,  called  by  com- 
mon consent  "  imbecility, "  there  maybe  but  a  blunting 
of  the  mental  powers,  a  feeble  rather  than  an  unformed 
mind. 

Among  imbeciles  arc  found  the  so-called  idiot  savants 
— idiots  who  show  marked  aptitudes  in  certain  directions. 

Blind  Tom  is  an  example  of  the  prominence  of  the 
musical  faculty  observed  in  some  idiots.  His  case,  as 
described  by  Seguin  (op.  cit..  p.  404).  is  as  follows  : 

"He  is  the  fourteenth  child  of  a  father  who  had  eigh- 
teen children,  all  healthy  and  intelligent,  except  one  of 
the  last  and  himself,  the  idiotic  genius.     He  is  well  built. 
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his  head  Is  hai lioua  in  it-  small,  oblong,  side-flattened 

shape.     His  Angers  are  remarkably  thin,  considering  the 

constant  use  he  makes  of  tbe n  bis  instrument.    He  is, 

tin in  birth,  nearly  absolutely  blind,  nut  seeing  enough  to 
direcl  lii-  walk.  Hi-  appears  first,  in  hi-  unwritten 
ml,  gtanding  up  t»\  supporting  hi-  bands  on  the 
knees  of  bis  young  master,  and  following  « ith  tin-  move- 
ments "i  hi-  body  the  iniMliil.-iti.ni-  of  the  Bute,  with 
which  the  bid  was  whiling  away  the  blank  hours  ..)'  a 
Georgia  plantation.  Till  five  or  six  yen-  of  age,  he  could 
nut  speak,  Bcarce  walk,  ami  gave  no  other  >iun-  "I  intel 
ligence  than  this  everlasting  thirst  for  music.  At  four 
years  alreadj  .  if  taken  oul  of  the  corner  where  la-  la\  de 
d,  and  seati  .1  al  the  piano,  he  would  pray  beautiful 
tunes;  hi-  little  hands  having  already  taken  possession 
nl  tin-  keys,  and  his  wonderful  ears  of  any  combination 
ut  ii. iic- 1 ii<\  once  beard 

iili..!-  have  remarkable  facility  in  mathematics, 
performing  complicated  computations  without,  in  many 
instances,  being  able  to  explain  their  process  by  which  a 
conclusion  was  reached,  other-  remember  dates,  as  is 
the  ea-e  with  an  imbecile  huh  under  the  writer's  observa- 
tion ami  care,  who  can  give,  withoul  a  moment's  hesita- 
tion, the  birthday  and  age  at  death  nl'  any  prominent 
statesman,  poet,  or  author  of  the  century. 

The  sensory  apparatus  in  idiots  i-  often  defective.  The 
degree  "I  .1.  feet  cannot  always  be  ascertained  on  account 

•  ■I  accompanying  mental  dulness. 

Som<  ea-e- an-,  however,  wholly  insusceptible  to  pain. 
Hearing;  a-  ha-  been  said,  i-  nol   unusually  defective. 

•  iccasionalh  the  condition  i-  congenital,  and  the  relation 
between  idiocy  and  deaf-mutism,  another  degenerative 
-tat.',  is  quite  close,  occasionally  the  two  conditions  oc- 
curring  in  I  hi   same  familit  -. 

ula,  a  nol  urn-,  .nun.  .n  condition  in  idiots,  results 
in  deafness.  The  sense  of  sight  isnotso  often  impaired 
a-  tin-  sense  id'  hearing.  Taste  i-  nol  fully  developed  in 
many  instances,  hitter  and  nauseous  medicine-  being 
taken  withoul  complaint.  The  sense  of  smell  is  also  im- 
paired in  a  propi nti. .n  nl'  cases. 

In-wity  ix  Idiots. — Mint-,  like  persons  of  normal 
mental  development,  an-  liable  to  attacks  of  insanity. 
These  disturbances  ofthe  already  impaired  brain  mani- 
fest themselves  in  attack-  of  excitement  or  depression, 
[diot  children  are  observed  t..  pass  into  states  of  great 
irritability,  which  have  prolonged  duration.  'I' heir  char- 
acter for  the  time  i-  changed.  From  being  tractable, 
affectionate,  careful  in  dress  and  hai.it-.  tiny  become 
unmanageable,  violent,  inclined  to  mischievous  damage, 
untidy  in  their  ha  hits,  and  destructive  to  clothing.  When 
such  attack-  are  sufficiently  prolonged  to  differentiate 
1  he  in  from  mere  outbursts  of  passion,  which  the  enfeebled 
mind  cannot  control,  they  become  veritable  attacks  of 
mania.  Tin-  writer  had  under  his  care  and  observation 
at  the  Slat.-  Lunatic  A-yluin.  I'tici.  X.  V.,  three  melan- 
cholies who    were    idiot-.      The    first    ea-e    wa-    that  of  a 

boj  seven  \ear-  of  age.  'Idle  family  history  could  not 
In  ascertained.  The  mother  dii  d  when  the  lad  was  four 
year-  ni  age,  and  the  father  had  been  killed  in  the  boy's 
pi. -.-he.  i.\  the  en-,  ah. .ut  a  in. .nth  prior  te  ad  mis 
1  to  the  asylum.  The  boj  was  a  congenital  imbecile, 
could  talk,  and  manifested,  it  was  said,  about  tin-  mental 
activity  ..fa  child  of  three.  Had  not  walked  until  quite 
an  advanced  age.  He  was  somewhat  under-sized.  Palate 
Btrongh  arched. 

<  in  admission  he  was  tilled  with  apprehension,  appar- 
ently of  bodily  injury.  He  cried  almost  incessantly  for 
Borne  days,  and  refused  all  food  but  milk.  His  mental 
condition  was  -aid  to  be  due  to  the  shock  of  his 
lath.  1  -  di  ath,  and  t.i  follow  alnn.-t  immediately  upon  it. 
II.  was  placed  a •-;  the  convalescent  women  patients, 

w  hi.  made   a    pet    "I    him.     induced  him    In    eat    and   lake 

medicines,  ana  in  four  months  he  was  in  a  condition  to 
be  removed. 

The  second  case  was  one  "t  hydrocephalus;  an  imbe- 
cile able  tn  work.no  education.     Family  historj    unas 
1:. . 1      The  mother  wa-  very  ignorant,  ami  Beemed 
defect i vi       When  admitted  he  was  in  a  semi-cataleptic 
stale.     II.  refused  f I  ami  was  fed  by  a  tube  for  -.me 


months,  gaining  in  fiesh  during  the  time.     As  he  evinced 

more  mental  life,  he  -hewed  symptoms  of  fear,  and  sub- 
sequently said  he  feared  poison.  Alter  gome  months'  ar- 
tificial feeding  he  commenced  to  eat.  was  given  light 

work,  attended  the  entertainment-  in  the  asylum  theatre, 

and  manifested  great  delight  in  them.  He  was  especially 
pleased  with  any  commendation  of  hi-  work  about  the 
grounds  and  garden.  At  the  end  of  two  years  and  five 
months,  during  which  time  he  increased  in  weight  nearly 
one  hundred  pounds,  he  was  discharged,  and  now  di 
a  coal  delivery  wagon. 

The  third  case  wa-  one  of  melancholia  with  suicidal 
tendencies,  in  a  microcephalic  idiot.     The  notes  of  this 
case  are  unfortunately  not  at  present  in  the  writers 
-.—ion. 

t'a-i  sof  insanity  in  children  are  from  time  to  time  re- 
ported,  hut  ii  i-  questionable,  in  the  writer'-  mind, 
w  hether  in  must  instance  •  there  is  not  an  antecedent  men- 
tal defect. 

Mint-  may  contract,  if  circumstances  permit,  the  hab- 
its which  persons  of  sounder  judgment  fall  victims  to, 
and  become  intemperate  or  opium  eaters.  Dr.  Carson, 
Medical  Superintendent  of  the  State  Asylum  fi 
at  Syracuse,  N.  Y..  read,  at  the  annual  meeting  of  Medi 
eal  Officers  of  American  Institutions  for  Mints.  October, 
L885,  an  interesting  report  of  the  opium  habit  in  an  idiot, 
eight  years  of  age.  The  boy  was  one  of  twins.  The 
mother,  thirty  six  yean  at  the -birth  of  the  twins 

had  acquired  the  opium  habit,  at  the  age  of  twenty-eight. 
sin-  had  given  birth  to  four  children  previous  to  the 
twins,  all  still  born.  The  mother  was  seized  with  con- 
vulsions four  hours  after  the  birth  of  the  twins,  which 

terminated  in  her  death  in  1  w  11  day-. 

The  subject  of  Dr.  Carson's  article  weighed  four 
pounds  at  birth,  the  twin  brother  two  pounds.  About 
six  hours  after  birth  the  children  commenced  crying,  and 
could  nol  !"■  quieted.  The  grandmother,  other  measures 
having  failed,  gave  them  -..me  opium  dissolved  in  water. 
and  from  that  time  they  were  quieted,  when  necessary, 
in  the  same  manner.  At  the  end  of  the  first  month  the 
smaller  twin  died  in  convulsions.  At  five  yearsol 
the  survivor  had  pneumonia  and  convulsions.  Sul 
quenl  to  convalescepce  he  had  convulsive  attacks  lasting 
a  few  moments,  several  times  a  day  ;  once  in  four  to  six 
months  a  severe  epileptic  seizure.  At  the  age  of  seven 
the  child  was  taking  ten  grains  of  solid  opium  every 
twenty-four  hours.  Soon  after  this,  after  several  abor- 
tive attempts  to  discontinue  the  drug,  the  grandmother 
reduced  the  quantity  taken  by  the  child  to  one  grain  at 

bedtime,  which  amount  he  wa-  taking  when  admitted  to 
the  asylum  at  Syracuse.  Since  being  in  the  asylum  he 
has  had  no  opium.     F01  a  few  nights  he  was  restless  and 

did  not  sleep,  hut  DO  ill  effects  were  iih-crved  tO  follow 
its  w  ithdrawal. 

Growth  and  Weight  of  [diots. — in  a  paper  read  at 
Frankford,  Kv  .  in  .May.  1881 .  hi  tore  the  Medical  <  officers 
..f  American  Institutions  for  Idiots,  Dr.  G.  *;.  Tarbell,  of 
Boston,  reaches,  after  an  elaborate  inquiry,  the  following 

conclusions  : 

First,  thai  idiotic  and  feeble-minded  children  are  two 
inches  shorter  and  nine  pounds  lighter  than  normal  chil- 
dren of  their  aire. 

Second,  that  the  relative  rati  of  growth  of  the  two 
-r\.  -  of  idiot  children  corresponds  very  nearly  to  that  of 

the  two  sexes  of  normal  children,  ami  is  subject  in  the 
same  variations  at  the  age  of  puberty. 

In  a  paper  presented  to  the  same  body  in  lsst.  in  Octo- 
ber, ami  ai  the  international  Health  Exhibition,  London, 
1884,  bj  <;  I'..  Shuttleworth,  Medical  Superintendent  of 
the  Royal  Alhcri  Asylum,  Lancaster,  England,  almost  ex- 
actly the  same  conclusions  are  n  ached,  lie  -a\  s:  "  Brit- 
ish idiots  an-  shorter  than  the  general  population  :  at  five 
years,  by  one  inch-,  and  ten  years,  by  two  inches;  at 

i  tventy  years,  by  three  inches."      "  Male  idiot-  an   lighter 

than  the  general  population,  at  eight  year-,  by  four  ami 

a  half  pounds;  at  ten  years,  hy  six  pounds;  at  twenty 
years,  hy  twenty-three  and  a  half  pound- ." 

The  discrepancy  in  weight  is  greater  in  male-  than  In 
female-.     In  regard  to  the  relative  rate  of  growth,  Dr. 
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Shuttleworth  comes  to  the  same  conclusions  as  docs  Dr. 
Tarbell. 

Pathological  Anatomy. — The  pathological  condi- 
tions found  in  idiocy  have  been  referred  to  in  brief  under 
the  various  forms  enumerated,  a  condition  resulting,  in 
the  majority  of  instances,  from  lack  of  development,  rather 
than  from  any  pathological  change.  The  morbid  states 
of  the  brain  discovered  post  mortem  must,  of  necessity,  be 
of  a  varied  nature,  and  bear  no  constant  relation  to  the 
mental  states  observed  during  life. 

In  inflammatory,  paralytic,  epileptic,  and  hydrocephalic 
idiocy,  as  v»"ell  as  in  idiocy  from  traumatism,  the  mor- 
bid conditions  observed  have  been  the  result  of  inflamma- 
tory processes  more  or  less  acute.  These  have  taken  the 
form  of  meningitis,  either  pachy-  or  lepto-,  encephalitis, 
localized  softening,  etc.  Several  instances  of  the  ab- 
sence, whole  or  in  part,  of  the  corpus  callosum  haw- 
been  reported  by  Paget,  Down,  Reil.  and  others.  To 
these  Dr.  Wilmarth,  Assistant  Physician  and  Pathologist 
to  the  Pennsylvania  Institution  for  Feeble-minded,  has 
added  two  cases.  Porencephalus,  absence  of  the  parietal 
or  frontal  lobes,  and  of  the  entire  cerebellum  have  been 
observed.  To  sum  up,  in  the  words  of  Griesinger,  "  there 
is  scared}' any  portion  of  the  brain  which  has  not  been 
found  either  altogether  absent  or  quite  rudimentary  in 
these  creatures." 

Mierzejewski,  in  commenting  on  the  cerebral  defects 
in  idiocy  (Journal  of  Mental  Science,  January,  1879),  says 
that  richness  of  gray  matter  and  abundance  of  cells  may 
be  accompanied  by  idiocy,  the  system  of  communication 
between  the  convolutions  being  arrested  ;  and  this  "  fail- 
ure in  the  connecting  links,"  this  inharmonious  develop- 
ment, renders  the  whole  organ  defective.  Wilmarth  and 
others  have  endeavored  to  show  a  resemblance  in  idiot 
brains  to  the  criminal  type  described  by  Benedickt,  in  the 
confluence  of  Assures.  Whether  their  views  can  be  sus- 
tained cannot  at  present  be  determined  ;  there  is  no  doubt, 
however,  of  the  correctness  of  the  observations  which  have 
ascribed  to  the  idiot  brain  an  extremely  simple  and  rudi- 
mentary configuration. 

Education  of  Idiots. — The  earliest  mention  of  an 
attempt  to  educate  idiots  is  an  account  of  the  labors  of 
St.  Vincent  de  Paul,  who  gathered  a  few  idiots  about 
him  in  the  priory  of  St.  Lazarus  and  attempted  to  instruct 
them.  Though  he  succeeded  in  improving  the  condi- 
tion of  his  pupils  in  many  respects,  his  labors,  which  ex- 
tended over  several  years,  produced  but  meagre  results 
in  the  way  of  mental  improvement. 

In  1801,  Itard  had  placed  in  his  charge  a  young  idiot 
found  in  the  forests  of  Aveyron,  and  proceeding  upon  the 
theory  that  he  was  a  savage,  undertook  to  educate  him, 
endeavoring  at  the  same  time  to  solve  the  metaphysical 
problem  as  to  the  degree  of  intelligence  and  nature  of  the 
ideas  in  a  lad  who  was  deprived  of  education,  and  had 
lived  separated  from  his  kind  (Itard:  "  De  l'Education 
d'uu  Homme  sauvage,"  quoted  by  Seguin).  Piuel,  who 
saw  and  examined  the  boy,  declared  him  to  be  an  idiot, 
and  such  proved  to  be  the  fact,  though  Itard  never  fully 
admitted  it.  Following  Itard,  Seguin  investigated  and 
experimented,  and  in  France,  and  subsequently  in 
America,  demonstrated  that  idiots  could  be  educated, 
and  in  many  instances,  by  means  of  education,  wholly  or 
partially  reclaimed.  Schools  were  established  in  Hart- 
ford, Conn.  (1818),  at  the  Bicetre  (1828),  at  the  Salpe- 
triere  (1831),  and  by  Voisin  in  Paris  in  1833.  None  of 
the  schools  in  Paris,  either  at  the  asylums  or  the  inde- 
pendent establishment  of  Voisin,  succeeded. 

In  1840,  Geggenbuhl  opened  his  school  for  cretins  at  the 
Abendberg,  and  at  about  the  same  time  a  school  was 
established  in  Berlin  for  idiots  in  connection  with  an 
establishment  for  deaf-mutes. 

Haslam,  writing  as  long  ago  as  1819  ("  Sound  Mind  ; 
or,  Contributions  to  the  Natural  History  and  Physiology 
of  the  Human  Intellect,"  London,  1819),  seems  to  have 
grasped  the  idea  afterward  put  into  execution  by  Dr. 
Howe.  He  says,  in  commenting  upon  a  case  described 
by  Wardrop,  the  ophthalmic  surgeon,  of  a  boy  born 
nearly  blind  and  deaf  ■  "Had  this  boy  been  confided  to 
my  management,  I  should  have  endeavored  to  educate 


him  through  the  medium  of  his  touch,  so  as  to  commu- 
nicate his  wants  and  afford  an  occupation  to  his  mind. 
Thus,  if  milk  had  uniformly  been  served  to  him  in  a 
bowl,  beer  in  a  mug,  water  in  a  decanter  with  a  glass 
stopper,  and  wine  in  a  decanter  with  a  cork  ;  if  these 
had  been  arranged  in  his  apartment,  he  might  have  indi- 
cated his  wish  for  any  of  these  liquids,  by  producing  the 
vessels  that  contained  them;  the  two  latter  might  have 
been  subsequently  abbreviated,  by  producing  the  glass 
stopper  for  water  and  the  cork  for  wine." 

This  is  of  interest,  as  compared  with  the  method  of 
Dr.  Howe  in  the  case  of  Laura  Bridgman.  He  com- 
menced by  placing  in  her  hands  a  pin  and  a  pen,  and 
teaching  her  their  difference  through  the  sense  of  touch. 
From  this  he  led  up  to  the  difference  in  the  symbols  of 
the  deaf-mute's  alphabet  for  pen  and  pin.  Dr.  Howe 
proved  by  this  case  the  fallacy  of  Haslam's  remarks  upon 
the  case  above  referred  to,  that,  "being  deaf,  he  could 
not  have  acquired  the  instrument  of  thought — language.'' 
His  pupils  acquired  a  free  use  of  written  and  sign  lan- 
guage. 

The  first  systematic  effort,  after  the  earlier  and  irreg- 
ular efforts  in  France,  was  made  in  the  United  States  to 
educate  idiots,  and  the  schools  of  this  country  have  de- 
servedly been  models,  imitated  by  many  instructors,  but 
surpassed  by  none: 

The  United  States  census  of  1880  returns  fifteen  insti- 
tutions for  the  care  and  training  of  idiots.  These  insti- 
tutions are  in  ten  different  States,  and  on  June  1,  1880, 
had  2,429  inmates,  1,390  males  and  1,039  females.  Edu- 
cation must  necessarily  have  with  idiots  small  beginnings, 
and  must  be  directed  toward  physical  as  well  as  mental 
training.  The  idiot,  in  many  instances,  must  be  taught 
to  use  his  hands,  his  feet,  his  eyes,  his  tongue.  He  does 
not  know  how  to  co-ordinate  his  muscular  movements. 
His  motions  are  awkward  and  rude.  All  these  defects 
must  be  corrected  often,  as  the  very  ground-work  to  men- 
tal training. 

The  leading  principle  in  the  education  of  idiots  is  to 
study  each  case  by  itself,  and  to  adapt  the  training  to  its 
peculiar  deficiencies.  The  time  at  which  training  should 
commence  depends  somewhat  upon  the  case.  When  there 
are  physical  malformations  or  diseases  which  may  suc- 
cumb to  treatment,  the  subsequent  training  of  the  child 
will  be  much  facilitated  by  early  attention  to  these  mat- 
ters. Idiots  are  frequently  so  backward  in  general  de- 
velopment that,  at  the  age  of  fourteen  and  even  older, 
they  are  not  unusually  no  farther  advanced  than  a  child 
of  six.  There  can,  therefore,  be  no  arbitrary  rule  made 
as  to  the  age  at  which  these  children  should  be  sent  from 
home.  The  best  results  are  doubtless  to  be  obtained  in 
institutions,  and  the  opinion  of  those  experienced  in  the 
care  and  training  of  these  defective  beings  should  be  at 
once  sought  in  individual  cases.  As  the  results  of  train- 
ing, some  remarkable  cases  are  cited  in  works  on  idiocy 
and  in  reports  of  various  institutions. 

( >ccasionally  there  have  been  sent  out  young  men  and 
women  from  the  training-schools,  who  have  led  useful 
lives  and  been  able  to  mingle  with  the  world  without  ex- 
citing any  suspicion  of  their  former  state  of  mental  weak- 
ness. Saegert,  of  Berlin,  declared  that  he  had  accom 
plished  this  with  idiots  with  small  and  malformed  heads. 

Legal  Status. — Coke,  under  the  head  of  those  whom 
he  declares  are  non  compos  m<  nlis,  and  whom  he  divides 
into  four  groups,  places:  "I.  Idiota,  which  from  his 
nativitie  by  perpetuall  infirmitie  is  i«>i<  compos  mentis." 
Coke,  therefore,  declares  an  idiot  to  be  one  who,  ex  nativi- 
tale,  is  deprived  of  his  mental  faculties.  Practically  this 
would  be  difficult  to  prove,  and  it  is  of  no  consequence. 
in  deciding  an  issue,  whether  the  mental  deficiency  is 
congenital  or  acquired  during  childhood.  Under  the 
early  English  law  this  may  have  had  some  bearing,  for 
the  writ  de  inquirendo  idiota  et  < txaminando,  directed  the 
commission  to  inquire  whether  the  person  concerning 
whom  the  writ  was  issued  was  an  idiot  from  his  birth,  in 
which  case  his  lands  and  tenements  belonged  to  the  king, 
who  held  them  for  the  idiot's  support  ;  or  fell  by  accident 
or  sickness  into  the  idiotic  state,  in  which  case  his  prop- 
erty did  not  pass  into  the  hands  of  the  king. 
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Bj  ■  "iiui law  an  idiot  cannot  make  a  contract,  sue, 

or  be  Bued  (except  through  a  committee  appointed  after 
;ui  inquirendo  <i<  or  can  he  appear   a-  :i  wit- 

no-  in  a  case.  Ajb  the  result  of  a  curious  disinclination 
to  interfere  with  the  ballot,  an  idiot  cannot  be  prevented 
from  voting,  i(  of  age  and  holding  a  legal  residence  in 
the  polling  district. 

Being  idiots  cannot   1"-  held  ac- 

countable for  their  acts  ;  but  in  Borne  Slates  i  an,  ii  those 
properly  charged  with  their  support  n  refuse  to 

care  for  them,  in  case  of  their  becoming  violent  or  doing 
harmful  mischief,  be  apprehended  as  persons  dangerous 
to  be  at  large,  and  dulj  committed  to  a  proper  asylum, 
at  the  expense  of  their  estate,  if  there  be  any.  (Chap. 
446,  Law-  ol  N.  Y  1874,  Title  I  .  An  I.  Sei  t.  8.)  In 
some  States  idiots  are  under  special  laws,  but  In  others 
the  laws  governing  lunatics  are  made  applicable  to  them, 
as  in  Ni-'a  fork,  where  the  statutes  as  revised  and  codi 
tied  in  Chapter  I  16,  Law  s  of  1874,  and  as  since  amended, 
apply  tn  "  idiots,  lunatics,  and  all  of  unsound  mind." 

Edward  X.  Brush, 

INSANITY:  GENERAL  PARESIS.  General  paresis  of 
the  insane  was  unknown  at  the  beginning  of  the  present 
century,  bul  it  is  now  one  oi  the  most  typical,  most  com- 
mon, and  most  deadly  \\  pes  of  insanity.  The  probabili- 
ties are  that  some  similar  variety  of  insanity  lias  always 
existed,  but  that,  owing  to  the  complexity  of  the  symptoms, 
it  was  never  separatelj  recognized;  and  it  is  only  by  the 
zealous  labors  of  man]  investigators  that  its  varied  feat- 
ures have  been  brought  out  in  such  bold  relief  that  the 
clinical  picture  can  never  be  mistaken. 

The  differentiation  of  general  paresis  as  a  distinct  dis- 
ease was  begun  by  Perfect,  who  drew  attention  to  forms 
<it  paralysis  among  the  insane  at  the  close  of  the  seven- 
teenth ecntun  .  A  few  years  later  1  laslam,  another  Eng 
lishman,  gave  a  clear  description  of  the  paralytic  symp- 
toms, and  In-  also  mentioned  that  exalted  ideas  were 
common  in  paralytic  patients;  but  he  failed  to  give  a 
name  to  the  group  of  symptoms,  or  to  make  a  clear  dis- 
tinction of  a  separate  form  of  insanity.  Esquirol,  in  his 
prognosis  of  cases,  was  fully  aware  of  the  gravity  of  par- 
alytic symptoms  associated  with  disturbances  ot  speech, 

bul  the  honor  of  the  farther  descriptii f  general  pare 

sis  was  shared  by  his  pupils,  Georget  (1830),  Delaye  (1834) 
and  ( 'almeil  1 1836),  who  each  contributed  a  portion  to  the 
earliest  literature  of  the  malady.  Calmeil  deserved  and 
received  great  credit  for  Ids  monograph  on  general  pare- 
sis among  the  insane,  bul  he  still  regarded  the  paralytic 
symptoms  as  mere  complications  of  the  insanity.  Bayle 
1 1832),  in  his  graduating  thesis,  first  described  the  inflam- 
matory lesions  of  general  pan-is  :i-  the  basis  of  a  distinct 
disease,  of  which  the  exalted  delusions  were  accompani- 
ments. Alter  the  publications  of  the  two  principal  dis 
■  overers,  Bayle  and  Calmeil.  contributions  of  value  were 
made  by  many  writers  by  Foville,  Parchappe,  Requin, 
Lasegue,  Baillarger,  in  France;  bj  Hoffmann,  Duchek, 
Meyer,  and  Rokitansky,  among  Germans;  by  Austin,  San- 
key,  Clarke,  and  many  others,  in  England;  and.  in  fact, 
tin-  bibliographj  is  as  surprising  in  extent  as  the  malady 
is  remarkable  in  itself.  A  variety  of  names  have  been 
proposed  for  the  disease,  and  by  the  French  it  is  termed 
"  paralysii  lie,"  by  the  Germans  "  allgemeine  pro- 

gressive Paralyse,"  and  in  England  and  America  it  is 
mosl  generally  known  as  _<  qi  ral  paralysis  of  the  insane. 
Some  confusion  has  arisen  from  this  latter  term,  and  the 
title  here  employed  has  been  proposed  in  England  as  less 
open  i"  objection,  It  is  known  popularly  as  softening  of 
the  brain,  or  at  least  this  vague  expression  is  of  ten  used 
in  connection  with  these  cases  ;  and  physicians  sometimes 
speak  ol  it  as  paralytic  dementia,  which  isamuchmore 
eve  i  term  .  bul  still  the  latter  i-  not  desirable,  from  the 
fact  that  then-  are  several  kinds  of  dementia  with  paraly- 
-i- 

Qeneral  paresis  isadiseaseof  the  cerebro-spinal  ner- 
vous system,  manifested  by  progressh  e  motor inco  ordina 
tiun  and  paralysis,  and  bj  a  mental  and  moral  deteriora- 
tion that  ends  in  extinction  of  psychical  life.  The  disease 
Involves  progressive!]   the  trophic,  vaso-motor,  sensory, 


motor,  and  psychical  functions  of  the  nervous  centres. 
The  highi  r  mental  powers  and  ethical  feelings  tirst  fail, at 
the  -ami-  time  that  the  more  complex  muscular  adjust- 
ing iii-  ol  speech,  gait,  and  other  skilful  habits  are  tirst  im- 
paired. 

The  average  duration  ol  the  malady,  from  it-  invasion 
to  a  fatal  termination,  is  about  three  years. 

Li  iology.  -  Some  at  count  of  the  causes  of  ibis  peculiar 
disease  will  be  first  in  order,  before  a  description  nfits 
symptoms  is  given. 

In  arriving  at  conclusions  as  to  its  etiologj .  some  e 
end  facts  in  its  history  are  significant.  In  the  first  place 
it  is  a  disease  of  highly  civilized  lite,  ami  its  victims  are 
often  the  most  active  business  and  professional  men  of 
Large  cities.  It  abounds  where  the  bustle  and  stir  of  life 
i-  most  active,  the  competition  must  keen,  and  the  sti 
gle  for  existence  most  severe,  and  In  quiet  and  peaceful 
agricultural  districts  it  i-  very  ran-.  It  i-  uncommon  in 
many  parts  ol  Scotland,  Ireland,  and  also  of  the  United 
States,  in  which  the  habits  of  life  are  simple  ami  hygienic, 
and  it  would  only  seem  to  become  a  scourge  to  those  pur- 
suing the  highly  artificial  and  selfish  life  ol  pleasure  seek- 
ing and  money-making  in  large  communities. 

Another  strange  fact  in  the  hiBtbry  of  the  malady  is  the 
great  preponderance  which  has  always  existed  of  males 
ovi  r  females  attacked.  It  was  doubted,  for  a  time,  whether 
females  wi  re  ever  affected  by  it,  but  it  is  now  known  that 
they  furnish  about  one-sixth  of  the  case-,  which  are  not 
as  decided  in  the  general  display  of  symptoms  a-  the 
masculine  types.  Another  exceptional  fact  is  that  among 
the  higher  classes  women  are  extremely  seldom  afflicted 
bj  general  paresis,  whereas  there  i-  no  exemption  among 
men  of  any  class,  and  of  course  this  distinction  is  more 
evident  in  other  countries  having  wider  differences  in  the 
grades  of  society. 

Again,  it  is  found  chiefly  from  thirty-five  to  forty  \  i 
ge,  at   the  period  of  greatest  functional  activity  of 
mind  and  body,  and  it  rarely  occurs  before  thirty  or  after 
sixty  year-  ol  life  have  passed. 

Heredity  i-  not  to  be  traced  very  often  among  thosi  at- 
tacked, and  it  has  been  estimated  that  not  more  than  fif- 
teen per  cent,  of  the  cases  are  due  to  transmitted  taint. 

Occupations  in  some  instances  seem  to  favor  the  devel- 
opment of  the  disease.  In  countries  having  large  armies 
and  navies,  a  high  percentage  of  cases  are  attributed  to 
the  influences  of  military  life.  Those  exposed  by  their 
ipation  to  a  high  degree  of  artificial  heat  furnish  an 
undue  share  of  cases.  The  learned  professions,  and  all 
the  nunc  arduous  callings,  yield  more  than  an  average 
number  of  cases.  Politician-,  speculator-,  and  all  living 
precarious  lives  of  sudden  changes  and  great  excitement, 
ate  especially  liable  to  general  paresis,  and  among  women 
prostitution  and  it-  attendant  miseries  are  causative  in- 
fluences. 

Rapid  childbearing,  exhausting  household  duties,  do- 
mestic grief,  and  sexual  diseases  are  also  cause-  among 
women,  and  they  are  doubly  efficacious  if  there  arc  super- 
added the  effects  of  loss  of  sleep,  insufficient  food,  Lad 
air.  and  the  u-e  of  artificial  stimulants. 

In  the  case  of  mi  n  the  evil  pre  eminence  among  causes 

i-  to   he  accorded  to  alcoholic  and  sexual  excess.      Not   ;l 

few  authors  regard  sexual  excess  alone  as  the  most  potent 
of  all  influences,  and  mention  has  been  made  in  this  re 
gard,  ii"t  "illy  of  promiscuous  intercourse,  hut  equally  of 

over-indulgence  in  married  life:  and.  contrary  to  what 
might  have  been  supposed,  masturbation  ha-  very  rarely 
been  regarded  a- a  cause.  Syphilis  may  produce  general 
paresis,  hut  the  ordinary  form  of  alienation  arising  from 
tin-  action  of  tin-  luetic  virus  i-  a  pseudo-paresis,  which  is 
curable  in  many  cases,  and  w  Inch,  like  the  pseudo-pai 

Of  alcohol,   lead,  and  Other  tOXiC  agents,  cannot   he  viewed 

a-  a  true  form  of  general  paresis. 

Traumatic  injuries  of  the  head  have  been  followed  by 
general  paresis  in  rare  instances,  and  insolation  i-  -aid  to 
have  been  the  origin  of  a  few  cases  ;  hut  in  both  these  in- 
stance-it  might  he  questioned  whether  the  malady  was 
not  a  pseudo-paresis. 

In  general,  it  may  he  stated  that  whatever  causes  are 
capable  of  creating  prolonged  state-  of  cerebral  hyper* 
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semia  may  lead  to  general  paresis  in  one  predisposed  to  the 
disease. 

There  are  certain  diseases  of  the  nervous  system  pre- 
ceding general  paresis  that  are  to  be  mentioned  in  con- 
nection with  its  causation,  and  the  chief  one  of  these  is 
locomotor  ataxia.  The  general  pathological  process  in 
this  affection  is  similar  to  that  which  takes  place  in  the 
cerebrum  in  cases  of  general  paresis  without  spinal  symp- 
toms, and  in  cases  known  as  "ascending"  the  ataxic 
spinal  lesions  extend  to  the  brain-tissues.  In  other  eases, 
termed  "descending,"  there  is  an  extension  of  cerebral 
paretic  lesions  to  the  cord,  and  the  ataxic  symptoms  are 
then  secondary.  The  coexistence  of  paresis  and  ataxia 
is  so  frequent  that  it  cannot  be  attributed  to  mere  coinci- 
dence, and  there  is  undoubtedly  an  intimate  relation  be- 
tween the  two  affections. 

Some  writers  incline  to  the  belief  that  not  only  spinal 
disease,  but  also  lesions  of  the  peripheral  nerves,  may  lead 
to  general  paresis,  and  ascending  neuritis  beginning  in 
the  optic  and  sciatic  nerves  has  been  mentioned  in  this 
connection  ;  and  others,  still,  are  inclined  to  trace  some 
causative  relation  between  labio-glosso-laryngeal  paralysis 
and  general  paresis. 

Rheumatism,  fevers,  acute  inflammations  of  thoracic 
or  abdominal  viscera,  and  all  diseases  that  undermine  the 
general  constitution,  have  been  brought  into  theoretical 
consideration  by  writers  seeking  causes  for  general  pare- 
sis; but,  so  far  as  any  single  physical  factor  is  concerned, 
it  may  safely  be  affirmed  that  the  etiology  of  this  type  of 
insanity  is  an  unsolved  problem.  No  more  definite  suc- 
cess is  attained  in  the  search  of  a  single  adequate  cause 
among  psychical  influences.  It  does  not,  follow  a  sudden 
emotional  shock,  like  primary  dementia,  and  severe  intel- 
lectual exertion  alone  will  not  occasion  it.  Neither  the 
ordinaiy  emotions  nor  the  petty  cares  of  life,  which  are 
the  common  heritage  of  all  men,  suffice  for  its  produc- 
tion. 

What,  then,  is  the  etiology  of  general  paresis  ?  In  the 
minorityof  cases — among  sailors,  soldiers,  and  prostitutes. 
.and  certain  other  exceptional  classes — it  is  due  to  excesses, 
irregularities,  and  exposures  ;  while  in  the  majority  of 
cases  it  is  to  be  attributed  to  the  artificial  mental,  moral, 
and  physical  conditions  of  modern  city  life.  It  is  the 
result  of  a  combination  of  causes,  such  as  greed  for  money 
and  social  position,  the  strife,  bitterness,  and  disappoint- 
ments of  life,  the  intense  pursuit  of  business  to  the  ex- 
clusion of  all  rational  diversions,  the  exciting  and  un- 
healthful  nature  of  amusements,  social  extravagance  and 
rivalry,  lack  of  simplicity  and  sincerity  in  the  home  circle, 
with  every  form  of  domestic  worry  and  married  misery, 
the  loss  of  sleep,  insufficient  or  badly  prepared  food,  over- 
heated and  impure  air,  absence  of  exercise  in  the  open 
air,  and  a  host  of  other  unhygienic  influences.  When 
successive  generations  are  born  and  bred  in  this  highly 
artificial  environment,  there  is  developed  an  extreme  ex- 
citability of  cerebral  nervous  centres,  revealed  by  intense 
functional  hyperemias  of  cortical  regions,  ending  finally 
iu  the  pathological  changes  of  general  paresis.  The 
malady,  then,  is  the  result,  not  of  one,  but  of  a  thousand 
deleterious  influences  of  modern  civilized  life,  and  it  has 
as  its  essential  basis  an  instability  of  the  nervous  system 
which  is  but  the  cumulative  expression  for  the  operation 
of  all  of  the  above  causes  throughout  successive  genera- 
tions. The  special  order  and  nature  of  the  structural 
lesions  will  be  described  under  the  head  of  Pathology. 

Symptomatology. — A  general  outline  of  the  course 
and  symptoms  of  the  disease  will  first  be  traced,  and  then 
a  separate  analysis  of  the  psychical  and  somatic  phe- 
nomena will  be  given. 

The  general  course  of  this  malady  may  be  divided  into 
three  stadia  :  The  first  is  an  incubatory  stage  of  gradual 
change  of  thought,  feeling,  and  action  ;  the  second  is 
an  acute  stage  of  active  maniacal  or  melancholic  mani- 
festations with  well-marked  remissions ;  and  the  third 
stage  is  one  of  mental  ami  physical  deterioration,  and  of 
terminal  dementia. 

The  incubatory  stage  may  last  from  a  few  weeks  to  a 
a  year  or  two,  and  writers  have  even  stated  that  its  dura- 
tion might  be  for  five  or  ten  years,  or  even  for  a  longer 


time;  but  this  is  an  utterly  unpractical  view  of  the  sub- 
ject. Many  forms  of  insanity  are  the  result  of  the  grad- 
ual modifications  of  mind  and  body  brought  about  by 
life-long  influences,  and  mutability  is  a  constant  attribute 
of  all  human  character  ;  and  to  include  all  preliminary 
changes  of  mind  and  disposition  among  the  actual  symp- 
toms of  the  disease  is  most  unscientific.  The  actual 
manifestations  of  the  affection  are  due  to  a  pathological 
process  in  cerebral  tissues  that  often  ends  fatally  within 
a  few  weeks  or  months,  and  that  seldom  lasts  more  than 
three  or  four  years;  and  the  prodromal  stages  of  many 
years  have  probably  occurred  in  primary  monomania 
that  has  ended  in  general  paresis,  or  some  other  like  mis- 
take in  diagnosis  has  apparently  been  made  in  the  re- 
ported cases  with  an  incubation  of  such  extraordinary 
length. 

The  symptoms  of  the  incubatory  stage  are  slight 
changes  in  character — an  emotional  frame  of  mind,  and 
loss  of  self-control  and  of  a  nice  sense  of  propriety  of 
conduct;  partial  amnesia,  so  that  familiar  names  and  re- 
cent events  are  forgotten  ;  exaggerated  self-confidence, 
that  leads  to  rash  business  ventures  and  undertakings  far 
beyond  the  patient's  abilities ;  increased  sexual  desire,  that 
ma)-  cause  gross  immoralities  of  conduct  ;  a  longing  for 
alcoholic  stimulants,  and  unusual  susceptibility  to  their 
effects  ;  slight  inco-ordination  of  speech  or  gait,  or  of  other 
complex  movements;  defective  innervation,  or  fibrillar 
twitchings  of  facial  muscles  ;  a  change  in  the  pitch  and 
quality  of  the  speaking  and  singing  voice  ;  increased  or- 
ganic need  of  motor  activity,  amounting  to  great  restless- 
ness, and  a  heightened  sense  of  physical  well  being. 

During  this  stage  the  patient  becomes  relax  in  his  busi- 
ness, which  he  may  neglect  for  new  speculations  or 
larger  enterprises,  and  his  unbounded  confidence  in  his 
financial  ability  sometimes  leads  to  ruinous  investments. 
He  is  also  inclined  to  form  many  new  acquaintances, 
usually  of  an  inferior  sort,  and  to  indulge  in  convivial 
and  prodigal  habits  ;  and  if  the  genesic  tendencies  are 
over-active,  as  is  often  the  case,  disgraceful  and  open  de- 
bauchery becomes  a  part  of  the  new  order  of  things.  At 
home  the  patient  is  irritable  and  unreasonable — he  abuses 
the  servants  and  scolds  his  wife  and  children,  and  on 
slight  provocation  he  displays  violent  outbursts  of  tem- 
per. His  forgetfulness  and  lack  of  firmness  of  purpose 
make  him  a  somewhat  easy  subject  for  management,  if 
he  is  skilfully  diverted  from  one  thing  to  another  ;  lint  di- 
rect remonstrance  or  attempts  to  thwart  his  undertak- 
ings throw  him  into  a  state  of  great  emotional  excitement. 
Some  occasion  of  towering  rage,  thus  provoked,  not  in- 
frequently forms  the  introduction  to  the  second  stage  of 
the  disease. 

A  maniacal  outbreak  is  apt  to  lie  the  beginning  of  the 
second  stage. 

All  the  physical  and  mental  phenomena  of  the  typical 
maniacal  state  are  present,  anil  the  only  essential  addi- 
tions are  the  intense  ccsnsesthetic  exaltation  and  the  ab- 
surdly exaggerated  ideas  and  delusions.  These  megalo- 
maniacal  conceptions  are  present  in  about  two-thirds  of 
the  cases,  and  as  they  differ  from  the  delusions  of  mono- 
mania in  that  they  are  not  organized,  they  are  highly  di- 
agnostic ;  but  they  are  not  pathognomonic,  as  they  are 
found  in  a  few  other  types. 

All  the  paretic  symptoms  during  this  second  stage  be- 
come more  completely  developed  ;  the  tongue  is  protruded 
with  a  jerking  movement  ;  the  separated  fingers  of  the 
outstretched  hand  may  have  a  tremor  ;  spasmodic  twitch- 
ings of  the  lips,  eyelids,  and  facial  muscles  are  frequent  ; 
the  articulation  of  consonants,  and  more  especially  of  la- 
bials and  Unguals,  becomes  imperfect  in  words  having  an 
unusual  proportion  of  these  sounds,  and  the  timbre  of 
the  voice  becomes  very  characteristic  ;  the  gait  at  times  is 
more  evidently  impaired  than  at  others,  as  is  also  the  co- 
ordination of  the  upper  extremities  ;  the  muscular  habits 
requiring  fine  adjustment  are  lost ;  the  handwriting  be- 
comes tremulous  and  irregular,  and  the  mistakes  in  spell- 
ing show  the  rapid  amnesic  failure. 

The  maniacal  excitement  is  often  extremely  violent, 
and  the  patient  may  die  from  exhaustion,  but  if  he  sur 
vive  this  first  storm  of  the  malady  he  is  left  in  a  state  of 
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mental  and  bodily  weakness.     He  -till  has  the  exai 
ated  ideas  and  the  contented  frame  of  mine  I.  though,  from 
emotional  weakness,  be  may  cry  like  a  child  on  Blight 
provocation,     He  Mill  declares  that  lii-  bealfch  was  never 
better;  tlial   he  is  the  Btrongesl  mania  the  world;  that 

he  can  eal  e  and  drink  more  than  any  man  living  : 

thai  be  does  not  need  anj  medicine,  and  thai  he  w ill  cure 
all  the  Bick  people  in  the  world  w  ilh 
,  im  .  and  then  take  them  on  ;t  pleasure  1 1 i] >  in  one  of  his 
yachts.  There  is  no  limit  to  the  extravagance  of  the 
.  onceptions,  exct  pi  that  which  is  Bel  by  the  disease  itself, 
fails,  the  raw  material  supplied 
to  the  phantasj  for  delusion-building  diminishes. 

The  vaso-motor  disturbances  ol  this  second  stage  are 
often  very  great.  The  apoplectiform  attacks  may  even 
precede  the  maniacal  outbreak  and  cerebral  congestions  ; 
heematoma  amis  and  other  occurrences  point  to  vaso- 
mi >t"i  paresis. 

Tie  third  Btageof  general  paresis  has  now  been  reax  hed, 
and  it-  symptoms  are  those  of  progressive  dementia  and 
paralysis.  The  patient  has  no  longer  any  recollection  of 
'it  events,  and  he  mixes  up  dates,  places,  and  persons 
in  a  hopeless  confusion.  Near  relatives  maj  be  ret 
nized,  bul  their  visits  are  immediately  forgotten,  The 
number  and  names  of  his  child  fen  are  forgotten  ;  t  here  is 
noi  the  slightest  appreciation  of  the  lapse  of  time,  and 
w.cks  are  like  hours  to  the  patient.  The  walk  is  un- 
dy,  with  feel  wide  apart  and  dragging  or  shuffling, 
and  a  fall  is  apt  to  follow  sudden  attempts  to  turn,  or  the 
meeting  of  any  unevenness  of  surface  or  of  any  slight 
obstacle.  The  Bpeech  becomes  mere  drawling,  stutter- 
ing, and  inarticulate,  until  finally  it  is  unintelligible. 
The  vaso  motor  disturbances  are  more  constant,  and  apo- 
plectiform, epileptiform,  and  hemiplegic  attacks,  or  the 
status  epilepticus,  may  occur.  The  patient  finally  dies  in 
profound  dementia,  from  general  exhaustion,  marasmus, 
decubitus,  pneumonia,  or  gangrene  of  the  lungs;  or  the 
fatal  result  occurs  in  the  status  epilepticus,  or  from  Buffo- 
cation,  by  food  lodged  in  the  pharynx  or  larynx,  if  proper 
care  is  not  exercised  in  the  preparation  and  administra- 
1  ion  of  nourishment. 

The  foregoing  is  a  general  outline oi  t  be  ordinary  course 
of  general  paresis,  but  in  exceptional  cases  there  are  im- 
portant variations  in  one  or  in  till  of  the  stadia. 

The  prodromal  stage  of  gradual  alterations  of  charac- 
ter may  be  wanting,  or  at  least  so  latent  as  to  escape  all 
observation,  and  the  malady  is  initialed  at  ona  by  mania 
or  an  apoplectiform  seizure.  La  other  cases  an  ordinary 
attack  of  mania  or  melancholia  is  followed  by  an  im 
feet  convalescence,  and  then  general  paresis  is  developed ; 
or  it  forms  the  termination  <>f  primary  monomania,  or 
follows  locomotor  ataxia.     The  exception  for  the  second 

e   is   that  it  may  lie  melancholic  instead   of   maniacal. 

The  emotional  gloom  is  essentially  coenaesthetic,  and  it 
will  be  found  to  be  due  to  disturbed  organic  sensations 
oi  viscera]  or  peripheral  origin  No;  infrequently  the 
physical  examination  will  reveal  organic  disease  of  the 
thoracic  or  abdominal  viscera,  and  in  other  instances  there 
are  severe  neuralgic  and  paresthetic  pain--.  The  melan 
cholia  occasional!}  has  a  distinct  hypochondriacal  form, 
but  the  progressive  weakness  of  mind  and  the  childish 
and  unrestrained  play  of  phantasy  are  present  in  the 
hypochondriacal  delusions,  which  are  still  of  the  absuid 
or  impossible  kind.  The  convulsive  seizures  are  not  usu- 
ally bo  frequent  in  this  variety  of  the  second  Btage,  which 

i-  ordinarily  oi   longer  duration  than  the  maniacal  form. 

Finally,  the  exception  in  the  third  stage  is  that,  instead 
of  an  unbroken  progress  of  all  the  symptoms  to  a  fatal 
termination,  then  i-  an  astonishing  remission  of  the  hod 

ilv  and  mental  phenomena  of  weeks'  or  t iths' duration, 

and  a  convulsive  seizure  usually  announce  -  the  renewal  of 
the  dow  nward  course, 

A  decided  exception  to  the  usual  course  of  general 
-i-  i-  the  absence  of  the  stadia  as  above  described,  as 

well   as  of  all   active   psychical   symptoms.      There   is   a 

ehlement  of  all  the  mental  powers,  and  the 
physical  Bymptoms  progress  more  slowlj  than  usual  to  a 
fatal  end. 
The  general  course  of  the  disease  h  is  now  been  traced, 


and  a  brief  analysis  of  symptom-  will  next  he  given,  be- 
ginning with  the  mental  phenomena. 

P<  rccption  is  variously  impaired  during  the  disease. 
The  kinesthesia,  or  muscular  sense,  wbi<  h  is  bo  esse  ntial  to 
i  iiiation  of  movements,  is  involved  at  an  earl]  period, 
and  it  i-  finally  completely  lost.  There  are  lesions  of  the 
ol  touch  in  most  cases,  taking  the  form  of  anaesthe- 
sia, paresthesia,  or  analgesia.  Thermo-anssthesia  [soften 
marked,  bo  that  patii  ats  will  stand  against  hot  -t<  am  coils, 
or  Btoves,  and  hum  themselves  without  perceiving  it.  if 
they  are  not  watched.  Hearing  is  sometimes  functionally 
disturb)  d,  and  a  decided  difference  between  the  two  Bides 
will  he  found  temporarily,  and  tinnitus  aurium  and  audi- 
tory hallucinations  are  common.  Visual  perception  is 
-eld. .in  perfei  t  throughout  general  paresis,  and  amblyopia 
and  amaurosis  are  often  due  to  circulatory  disturbance ; 
and  when  they  are  not  of  vaso-motor  origin  they  ale  the 
result  of  at  Lual  lesions,  and  ophthalmoscopic  changes  are 

often  to  he  detected,  such  a-  choked  disk  and,  later,  gray 

atrophy.  Other  lesions  of  perception  are  gustatory  an- 
aesthesia and  anosmia.  The  latter  has  been  found,  in  a 
lew  cases,  to  he  due  to  atrophy  oi  the  olfactory  bulbs. 

I  onsciousness  Buffi  rs  various  degrees  ol  eclipse  dm 
the  progress  of  the  malady.  It  is  lost  in  attacks  of  sud- 
den syncope,  and  in  the  apoplectiform  seizures,  as  a  rule  ; 
hut  it  is  partially  retained  in  many  of  the  epileptiform 
seizures,  in  the  final  sia^e  it  often  becomes  \  cry  obscure 
and  dream-like. 

The  progressive  amnesia  is  one  of  the  most  characti  r 
istic  symptoms  oJ  general  paresis,  and  it  is  one  that  is 

Constant    in    all    the    varieties    of  the    disease.      All    pa-t 

events  are  gradually  erased)  and  the  tablets  of  memory 
are  destroyed  by  progressive  cortical  lesions.  Recent 
currences,  dates,  name-,  foreign  tongues,  and  all  late  ac- 
quirements are  first  forgotten,  and  then  whole  pore 
of  existence  drop  out  of  recollection,  and  the  use  of  lan- 
guage fail-,  so  that  only  the  simplest  sentences  are  con- 
structed ;  and  words  and  the  conception  of  the  movements 
of  articulation  are  finally  lost,  and  the  r<  suiting  aphasia 
is  both  amnesic  and  ataxic  The  patient  forgets  how  to 
w  rite,  and  also  how  to  express  his  wants  by  gestures ;  hut 
the  agraphia  and  amimia  are  seldom  present  before  the 
third  stage.  The  .remissions  seldom  bring  a  complete  re- 
covery of  memo]  \ . 

The  rational  powers  of  mind  are  impaired  very  early  in 
the  disease,  and,  next  to  the  memory,  they  afford  the  most 
characteristic  evidence  of  the  nature  of  the  disease  ;  for 

whatever  restoration  of  mind  may  take  place  in  other  di- 
rection-, the  higher  processes  of  thought  arc  never  regained 
during  the  n  missions.  The  patient  may  return  to  rou- 
tine employment  or  to  business  transactions,  hut  he  can- 
not originate,  invent,  orcompi  an)  thing  requiring 
the  use  of  the  highest  [lowers  of  mind.  Ordinarily  the 
complete  failure  of  the  logical  faculty  is  evident  in  the 
delusions,  which  are  so  devoid  of  all  ideas  of  rational  se- 
quence and  -o  contradictory  of  the  uuivi  real  relations  of 

time  and  spai  e. 

The  prevailing  emotional  state  in  typical  general  pare- 
sis i-  moie  constantly  and  intensely  expansive  than  in 
any  other  form  of  insanity.  The  pleasurable  frame  of 
mind  i- due  to  some  deeper  cause  than  the  presence  of 
agreeable  emotions.  The  expansion  of  feeling  springs 
from  deep  organic  sources,  and  the  exalted  ccensesth 
i-  one  of  the  mosl  ] icrinaiient  and  highly  diagnostic  feat- 
ure- of  general  paresis  (see  coenaesthesis  in  the  general 
artit 

The  rapid  moral  dett  rioration  in  this  disease  is  due  in 
part  to  amnesic  failure  and  loss  of  standards  of  compari- 
son in  conduct,  as  well  as  to  morbid  strength  of  the  animal 
de-ire-.  Thus,  through  loss  of  discrimination  as  to  w  hat 
i-  proper,  and  increase  d  sexual  appetite  in  the  early  Stage 
of  the  disease,  the  patient  very  often  make-  gallant  over- 
ture- to  la  a  in  the  presence  of  his  wife,  or,  through 
abnormal  desire  for  artificial  .stimulant-,  he  gives  him- 
self over  to  alcoholi<'  exot  sses  In  most  insanity .  loss  of 
altruistic  sentiments  and  antisocial  tendencies  arc  early 
symptoms,  hut  the  general  paretic  may  have  social  and 
generous  feelings  bo  ion.  a-  be  is  capable  ol  any  distinct 

emotion-. 
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Hallucinations  and  illusions  arc  not  infrequent  in  gen- 
eral paresis,  more  especially  in  the  first  stage  or  in  the 
maniacal  exacerbations.  Auditory  are  more  common 
than  visual  hallucinations,  and  tactile  illusions  occur  in 
all  the  stages.  Gustatory  and  olfactory  hallucinations 
exist,  and  the  latter  are  sometimes  due  to  lesions  of  the 
olfactory  bulbs.  Peripheral  disease  is  also  the  occasional 
cause  of  the  hallucinations  of  sight  and  hearing. 

The  delusions  correspond  in  the  main  to  the  prevailing 
emotional  tone,  which  in  turn  is  based  on  the  expansive 
ccenEesthesis.  When,  from  visceral  disease  or  other  causes, 
the  resultant  of  all  the  sympathetic  sensibilities  is  a  pain- 
ful state  of  organic  consciousness — a  depressed  ccenaes- 
thesis — a  most  interesting  and  remarkable  change  takes 
place  in  the  delusions  of  the  general  paretic.  His  in- 
Hated  ideas  collapse,  and  he  now  minimizes  tilings  in 
the  same  way  that  he  formerly  exaggerated  them.  The 
depressed  ccena?sthesis  in  exceptional  cases  continues 
throughout  the  disease,  and  the  delusions  are  then  of  a 
melancholic  or  hypochondriacal  character. 

Volition,  as  the  highest  function  of  mind,  is  one  of  the 
first  to  suffer  in  general  paresis.  The  loss  of  control  both 
of  actions  and  of  ideas  is  one  of  the  earliest  symptoms, 
and  in  the  fully  developed  stages  there  is  no  longer  any 
volitional  direction  of  the  thoughts,  and  consciousness  is 
tilled  with  the  creations  of  a  morbid  phantasy,  and  with 
such  sensorial  impressions  as  chance  to  arise.  This  fail- 
ure of  will-power  and  of  all  persistency  of  purpose  makes 
the  general  paretic  a  comparatively  easy  subject  for  man- 
agement. 

Morbid  impulses  are  common  in  the  acute  stages  of 
general  paresis,  but  they  are  seldom  permanent.  During 
the  maniacal  periods  there  may  be  active  perversions  of  the 
instincts,  but  these,  too,  are  ordinarily  brief.  Homicidal 
and  suicidal  tendencies  are  rare,  but  the  fact  of  their  oc- 
casional occurrence  must  be  borne  in  mind  in  cases  treated 
outside  of  an  asylum.  A  morbid  desire  for  stimulants  is 
common,  and  the  natural  appetites  are  often  exaggerated, 
and  both  polydipsia  and  polyphagia  are  common  symp 
tpms.  The  great  increase  in  the  sexual  appetite  in  the 
early  stage  is  followed  by  loss  of  sexual  desire  and  by 
complete  impotence.  In  a  few  cases  libido  persists  and 
gives  a  tinge  to  the  delusions  long  after  the  physical 
function  has  been  lost. 

The  apparently  kleptomaniacal  propensities  of  the  gen- 
eral paretic  consist  mostly  in  an  automatic  appropriation 
of  whatever  articles  attract  his  attention  rather  than  in 
any  perverse  desire  to  steal,  and  in  the  demented  stage  he 
still  continues  to  accumulate  things  when  he  is  no  longer 
capable  of  the  making  of  any  distinctions  as  to  owner- 
ship. 

The  somatic  phenomena  of  general  paresis  are  very 
constant  and  important,  and  the}-  will  next  receive  such 
notice  as  the  limits  of  this  article  will  permit. 

The  convulsive  attacks  may  appear  as  an  initial  phe- 
nomenon, but  they  are  more  apt  to  occur  as  the  disease 
advances,  and  they  are  most  frequent  in  the  final  stage. 
They  vary  much  in  their  character,  duration,  and  effects, 
and  they  may  be  divided  as  follows  : 

1.  Attacks  of  syncope,  in  which  the  patient  suddenly 
loses  consciousness,  ami  falls  to  the  floor  if  standing  or 
sitting,  and  recovers  in  a  few  minutes,  as  if  from  an  ordi- 
nary fainting  fit,  and  without  any  serious  sequels. 

2.  Apoplectiform  seizures,  which  vary  much  in  sudden- 
ness and  extent.  In  one  form  there  is  very  gradually 
developed  a  comatose  state  in  the  course  of  twenty-four 
hours,  and  during  the  second  day  the  patient  returns  to 
his  former  condition,  except  that  he  is  more  stupid  and  a 
little  more  clumsy  in  his  movements ;  but  there  are  no  ad- 
ditional signs  of  piu'alysis  of  arms  or  legs.  In  another 
form  the  patient,  while  retaining  consciousness,  suddenly 
loses  voluntary  control  of  one  arm  or  leg,  or  suffers 
complete  hemiplegia  which  may  last  for  hours  or  days, 
and  which  on  recovery  may  be  followed  by  increased  iu- 
co-ordinationon  the  side  affected.  A  final  form  is  a  fully 
developed  apoplectiform  seizure,  with  loss  of  conscious- 
ness and  hemiplegia,  which  is  apt  to  be  of  months'  dura- 
tion, and  may  be  permanent  and  accompanied  by  aphasia. 
This  form  of  seizure  is  sometimes  fatal,  and  there  is  usu- 


ally relaxation  of  the  sphincters  of  the  bladder  and  rec- 
tum and  other  signs  of  profound  coma. 

3.  Epileptiform  convulsions,  which  may  take  the  shape 
of  epileptic  vertigo  and  of  brief  loss  of  consciousness, 
without  clonic  spasms,  or  of  completely  developed  at- 
tacks having  all  the  features  of  epileptic  fits,  but  having  a 
more  prolonged  comatose  or  stuporous  stage  and  a  most 
unfavorable  effect  on  the  general  physical  and  menial 
condition  of  the  patient. 

In  other  remarkable  instances  consciousness  is  retained 
and  the  convulsions  are  unilateral,  and  they  may  con- 
tinue for  hours  or  days  together.  Finally,  there  is  the 
status  epilepticus,  with  great  rise  of  temperature  and  the 
possibility  of  a  fatal  result  if  relief  is  not  effected  within 
a  day  or  two. 

All  of  these  convulsive  seizures  are  almost  sure  to  recur 
and  to  hasten  the  course  of  the  disease. 

The  vasomotor  disturbances  are  in  the  main  of  a  con- 
gestive nature,  and  they  are  in  some  instances  allied  to 
those  just,  described,  aiid  they  are  the  result  of  a  pro- 
gressive vaso-motor  paresis.  These  are  vertigo,  cephalal- 
gia, congestions  of  the  head  and  face,  and  circumscribed 
capillary  hyperemias  of  various  parts  of  the  body, 
which  sometimes  presents  a  mottled  appearance.  These 
local  congestions  may  be  attended  by  a  rise  in  tempera- 
ture. There  is  increased  arterial  tension  in  the  early  part 
of  the  disease,  but  in  the  later  stages  the  pulse  is  mono- 
crotic, and  the  sphygmographic  tracing  shows  a  charac- 
teristic tremor  of  the  line  of  descent.  (  M  her  appearances, 
that  are  vaso-motor  and  trophic,  are  the  hematoma  auris 
and  rhinhasmatoma,  for  a  description  of  which  the  gen- 
eral article  on  Insanity  may  lie  consulted.  In  the  final 
stage  the  capillary  paralysis  is  complete,  and  the  extrem- 
ities are  cyanotic  and  cold,  and  oedema  is  frequent. 
Other  trophic  phenomena  are  excessive  sweating,  which 
may  lie  colored  or  sanguineous,  or  confined  to  one  side  of 
the  face  or  body  ;  but  chromidrosis,  hsemidrosis,  and  hy- 
peridrosis  unilateralis  are  rare,  and  they  are  most  apt  to 
occur  in  the  second  stage  of  the  disease. 

An  important  trophic  symptom  is  decubitus,  which  oc- 
curs at  all  points  of  pressure,  and  often  proves  rapidly 
fatal  from  extensive  death  of  tissues  and  exhaustion,  or 
septic  poisoning  of  the  patient.  Gangrene  of  the  lungs 
is  sometimes  a  sequel  of  the  decubitus.  Other  symptoms 
of  trophic  origin  are  herpes  zoster,  pemphigus,  and  pig- 
mentation of  the  skin  ;  also  ealvitiesthat  may  be  confined 
to  certain  portions  of  the  hair. 

The  bones  are  subject  to  two  kinds  of  changes  ;  and 
they  either  become  soft  and  pliant,  from  absorption  of  the 
phosphate  of  lime,  or  the  animal  constituents  are  greatly' 
diminished  in  proportion  to  the  earthy  matter  and  ex- 
treme friability  results,  and  accounts  for  the  frequency 
of  fractures  among  general  paretics. 

The  joints,  too,  are  subject  to  a  variety  of  affections, 
and  these  arthropathies  are  especially  frequent  in  cases 
complicated  with  locomotor  ataxia. 

The  motor  phenomena,  however,  arc,  of  all  others,  the 
most  obvious  and  characteristic.  The  most  typical  symp- 
tom of  this  class  is  the  muscular  inco-ordination,  which 
progresses  steadily  throughout  the  whole  course  of  the 
disease.  The  special  muscular  mechanisms  of  the'most 
complex  adjustments  are  first  affected,  and  finally  every 
voluntary  group  of  muscles  becomes  involved.  The  im- 
pairment of  speech  is  due  to  motor  defect  of  the  lips, 
tongue,  soft  palate,  pharynx,  and  vocal  cords,  as  well  as 
of  other  laryngeal  muscles,  and  loss  of  memory  is  ac- 
countable for  a  part  of  the  hesitation  in  utterance.  Un- 
steadiness of  the  diaphragm  and  of  other  respiratory 
muscles  is  in  part  responsible  for  the  tremulous  nat- 
ure of  the  voice,  and  the  nasal  timbre  is  the  result  of 
palatal  and  pharyngeal  relaxation. 

The  failure  in  the  utterance  of  single  consonants  is 
due  to  labial  and  lingual  inco-ordination,  and  the  paretic 
stutter  arises  from  spasmodic  action  of  the  lips,  tongue, 
or  vocal  cords.  The  glottic  spasmodic  closure  is  rare,  and 
the  labial  spasm  is  the  most  common,  and  the  stutter  in  the 
early  stage  may  be  purely  psychical  in  origin.  The  drawl- 
ing manner  of  speech  is  due  to  the  general  lack  of  inner- 
vation of  the  vocal  organs,  as  well  as  to  mental  lethargy. 
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Ii  i-  an  ii.  |  roof  "t  tin-  fundamental  natun  •  i 

Hi  ami  rhythm  in  the  English  language  thai  tin 
pan  ii>   win.  1 1 > : i \  have  Forgotten  most  "I  hi-  mother 
tongue  Btlll  shows   an  appreciation  of  syllabic  accent, 
and  "i  iln-  propi  r '  mphasis  "I  phrases  .  ami.  likewise,  pa 
retic  singers  who  have  losl  their  musical  voice  ami  mem 
show  thai  thej  retain  the  idea  "i  the  rhythmical 
i  phrases. 

The  gait  in  general  paresis  is  typicalh  ataxic  onlj  in 
those  cases  that  are  preceded  bj  locomotor  ataxia,  anil 
nut  in  those  thai  are  followed  by  it.     Tin-  firel  sigi 

til  i>  usually  simple  clum  bling 

mi  iln    pari  of  tin-  patient,  who  may  fall  at  Btreel  cri 

ings  or  in  going  up  and  down  stairs,  or  In    maj  i ne 

awkward  in  dancing  or  in  athletic  sports.     The  fullj  de 
veloped   pareric  gail   is  slow,  stiff,  and  with  Bhorl  steps 
thai    ip    onlj   ^  l  i  lt  1  a  1 1  >  lifted 
ii  the  floor.     The  patienl  is  finally  unable  to  walk 
without  support,  bu  itarj  power  of  muscular  con 

i  emains  after  inco  ordination  is  complete.  ( >th<  r 
symptoms  of  motor  disturbance  are  twitchings  of  facial 
muscles,  fibrillary  contractions,  and  clonic  spasm  of  sin- 
cles  or  of  groups  of  muscles,  strabismus  or  nys- 
tagmus, subsultus  tendinum,  and  rarely  tunic  spasm  of 
muscles  c  ir  tetanoid  c<  mdil  ions. 

The  contractions  and  dilatations  of  the  pupil  are  Found 
inmost  cases  al  some  time  during  the  disease.  Myo 
is  mosl  common  in  the  earlj  stage  and  mydriasis  in  tin 
final  stage,  and  inequality  of  the  pupils  Is  more  signifi- 
cant than  either  of  them,  if  il  be  not  due  to  iritic  adhe- 
sions, [f  there  is  frequ  e  in  the  state  of  the  iris, 
it  is  a  still  more  important  sign.  The  pupil  sometimes 
fails  to  contract  on  exposure  to  light,  and  still  contracts 
mi  efforts  of  accommodation.  These  pupillary  altera- 
tions may  be  dependent  on  such  a  variety  of  causes  that 
they  are  not  of  much  practical  use  in  diagnosis  or  prog 
nosis,  except  as  confirmatory  evidence  of  central  disease 
in  connection  w  ith  other  signs. 

The  liandwriting  of  the  general  paretic  shows  failure 
of  memory  ordinarily  before  the  loss  of  co-ordination. 
Mistakes  are  made  in  spelling,  wrong  consonants  are  em- 
ployed, or  vowels  may  be itted,  or  the  correcl  idea  of 

tin-  form  of  the  letters  may  be  forgotten,  and  every  im- 
aginable chirographic  error  may  thus  occur.  The  ataxic 
teat  ures  of  handwriting  are  irregular  letters  —broken  lines 
both  in  the  upstrokes  and  downstrokes,  the  unequal  size 
of  the  letters,  ami  a  paretic  tremor  most  visible  in  the 
unshaded  lines.  Apart  from  these  amnesic  and  ataxic 
signs,  the  chirography  in  general  pan-sis  does  not  fur- 
nish any  specific  aid  in  diagnosis.  The  dj'sphagia  is  often 
a  in  ml  ties,  urn-  motor  complication,  which  is  due  partly  to 
oesophageal  and  pharyngeal  anaesthesia,  and  to  paresis  of 
the  muscles  of  deglutition  in  the  final  stage.     Through 

anaesthesia  of  the  larynx,  portions  of  f 1  lodge  there  and 

may  become  the  source  of  inflammation.  The  masticatory 
spasm  of  the  final  stage  is  often  a  constant  motor  symp- 
tom, and  the  teeth  sometimes  are  loosened  by  this  auto- 
mat ic  grinding  mi >\ emeut. 

The  superficial  and  deep  reflexes  are  of  ten  lost  in  the 
fully  developed  disease,  and  iliis  is  markedly  the  case  in 
paresis  complicated  with  locomotor  ataxia.  The  gastric 
and  in-' me hia  l  crises  of  the  latter  disease  may  appear  dur- 
ing general  paresis  of  the  ascending  type,  as  may  also 
man}  ol  the  ataxic  sensory  disturbances 

The  temperature  of  the  bodj  undergoes  wide  \  ariations 
in  general  paresis.  First  there  are  local  differences  of 
cuts  mperature,  especially  of  the  head  and  I 

due  in  vasii  motor  disorder.  Then  there  is  the  rapid  rise 
ol  temperature  during  the  maniacal  exacerbations  and  in 
connection  with  the  convulsive  seizures,  which  ma\  be 
preceded  and  are  almost  always  attended  bj  an  increase 
ol  bodilj  warmth  which  may  reach  o  verj  high  degree 
(102    to  108    I'  l 

Then  □  a  daily  fluctuation  of  several  d< 

with  the  highest  temperature  in  the  evening,  and  the  'lit 
ace  between  the  morning  and  evening  temperature  is 
the  best  test  .  and  the  presence  of  a  wide  variation,  it  con- 
tinued, is  an  unfavorable  sign.     In  the  final  stage  verj 
low  temperatures  are  occasionally  present. 


Finallj  .  il  may  be  said  that  in  women  all  the  symptoms 
are  less  pronounced,  and  that  the  general  paralysis  pro 
gresses  more  gradually  to  a  fatal  termination. 

Tin  i  i  ihis  terrible  malady  finds  the  pa 

tient  bedridden,  helpless,  and  requiring  as  much  attention 
as  an  infant.  The  control  of  the  sphincters  is  lost,  the 
iioih  i mi  s  emaciated,  and  bedsores  are  almost  inev- 
itable, and  the  patienl  passes  away  by  some  ol  the  modes 
iih  already  mentiom 

Pathology. — The  pathology  of  general   paresis  baa 

i  the  object  of  la  rch  on  the  part  ol  many 

able  inve  is  a  somewhat  satisfactory 

eement  as  to  the  main  facts  in  the  origin  and  nature 

of  the  disease,     in  ihe  immense  rn.i p  riiy  "i  cases  very 

decided  pathological  lesions  ol  the  central  nervous  sys 

ne  to  be  si  en  n  ith  the  naked  eye,  as  well  as  « ith  the 

microscope.     A   few  cases  have  been  reported  in  which 

the  characteristic  lesions  I  to  be  found. 

The  main  fact  is  that  general  paresis  is  the  result  of  a 
prog  i  icephalo  spinal  nen 

system,  attend,  ibacute  inflammatory   changes  in 

the  nan.  the  brain  and  cord.    This  degenerative 

process  maj  begin  in  thi  im  or  in  the  spinal  cord, 

ami  it    ma_\    involve  the  centra]  cep  iglia,  the 

puns,  the  medulla,  the  cerebellum,  and  the  ganglia  of  the 
sympathetic  net  stem ;  but  its  most  constant  regions 

of  predilection  are  the  frontal  lobes  of  the  brain  ana  the 
posterior  parts  of  the  cord.     The  pathological  chai 
are  not  confined  to  any  special  order  of  tissues,  but  tiny 

-lie  elements,  fibres,  neui 
lia,  and  ependyma  ol  the  i&mtricles.  The  gross  morbid 
result  is  wastingofthe  brain  and  cord,  with  local  ai 
ol  increased  or  diminished  consistency,  with  evidences  ol 
id!  «  ongestions  and  effusions  to  replace  the  atrophy 
of  the  nervous  elements.  Then-  are  man\  modes  of  on- 
if  gem  ral  paresis,  and  it  would  not  be  in  accord  with 
clinical  facts  to  suppose  thai  the  pathological  processes 
always  begin  in  the  same  way  or  pursue  the  same  course. 
In  some  casi  9  the  m  -.  ami  in  others  the  essential 

tissues  of  the  brain  or  spine,  maj  be  the  point  of  depart- 
ure of  the  morbid  changes,  ami  in  others  still,  it  i~  prob- 
able that  the  sympathetii  nervous  system  i~  firsl  involved  , 
and  in  the  ran-  instances  of  entire  absence  of  pathol 
cal  lesions,  it  is  necessary  ose  thai  there  are  molec- 

ular and  biochemical  changes  in  the  cortical  cells  that 
■  -'  ape  li'-t'  i  tion  bj  our  present  means  "t  research. 

If  some  hypothesis  js  desired  fur  ihe  very  earliest  source 
of  pathological  i  hangi  .  il  maj  In-  found  in  defect  of  vaso- 
motor innervation,  and  in  resulting  angio  paresis  and  cere- 
bral congestions,  as  suggested  by  some  French  and  Ger- 
man authors,  li  js  the  writer's  opinion  that  there  is  a 
Mill  earlier  sourci  of  tin-  morbid  processes,  which  is  to 
In-  found  in  tin  essential  nutritive  and  vital  condition  of 
the  ganglionic  cortical  elements.  In  the  most  typical 
cas,-  eneral  paresis,  ihe  earliest  symptoms  are  those 
of  functional  disturbam  al  cells.     ]i  is  because 

theganglion  cells  arc  in  a  morbid  state  ol  excitability, 
and  respond  w  ith  undue  actn  ity  t"  outward  impressions, 

thai    they    demand    and    attract    an    excessive    supph    of 

l il. mil.  like  all  organic  cells  in  a  condition  ol  meat  excita- 
tion. Between  tin-  psychical  causes  and  the  vascular 
disturbances  there  intervene  the  ganglion-cells  that  re- 
ceive the  outward  impression  ami  determine  the  manner 
ami  degree  "t  ii-  physical  effect.  In  the  most  typical 
cases,  ii"  theory  Inner  tallies  with  the  facts  Uian  thai  the 
ultimate  genesis  ol  the  morbid  process  is  in  the  cortical 
(ills,  and  that  the  vascular  disturbances  are  secondary 
to  tin-  earliest  order  of  nutritive  intracellular  chang 

The  gross  autopsical  brain-appearances  will  first  In-  de- 
scribed, ami  then  ihe  micros*  opical  i  banges  of  ihe  various 
lissin  s  w  ill  receive  such  brief  description  as  limited  space 
will  permit. 

The   following  post-mortem   limfinus   arc  common   in 

cases  that   have  reached  Ihe  full  height  of  the  disease  : 
The  calvarium  i-  found  thickened  in  some  cases,  and  it 

is  eburnated  in  ran-  instances.     It  is  in  other  cases  thinner 

than  normal,  and  Slightly  diaphanous  in  places,  hut  ordi- 
narily the  principal  change  Is  extreme  vascularity  of  ihe 
diploe,  which  ma\   he  increased  ai  the  expense  of  both 


JikS 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Insanity* 
Insanity. 


the  inner  and  outer  table  of  the  skull.  There  is  some- 
times proliferation  of  osseous  tissue,  and  exostoses  of  the 
inner  table  are  not  very  rare. 

The  dura  mater  is  usually  found  thickened  and  adhe- 
rent to  the  calvarium,  and  bony  plates  are  sometimes  pres- 
ent in  the  falx  cerebri.  There  are  not  only  blood-pig- 
ment stains  of  the  dura  mater,  but  all  the  appearances  of 
pachymeningitis  may  exist,  and  even  haematoma  of  the 
dura  mater  may  result. 

The  arachnoid  frequently  appears  thickened  and  opaque, 
and  it  may  adhere  both  to  the  dura  mater  and  to  the  pia 
mater. 

The  pia  mater  is  usually  not  only  thickened,  but  infil- 
trated, and  considerable  local  hyperemia  is  to  be  seen  in 
certain  areas,  and  opacity  along  the  course  of  the  larger 
vessels  is  common.  It  adheres  to  the  cortical  substance 
strongly  at  the  summit  of  the  convolutions  of  the  verti- 
cal and  parietal  regions,  and  it  occasions  ou  its  removal 
a  ragged  and  perforated  appearance  of  the  brain-sub- 
stance, which  is  not  to  be  confounded  with  a  somewhat 
similar  condition  due  to  a  chronic  atrophic  process  in 
other  portions  of  the  convolutions.  All  the  pathological 
appearances  are  mostly  confined  to  the  frontal  and  parie- 
tal lobes,  and  the  occipital  lobes  and  the  base  of  the 
brain  are  comparatively  free  from  these  morbid  changes. 
The  cerebrum  has  an  irregular  surface,  the  convolutions 
appear  flattened  in  places,  the  sulci  are  gaping,  and 
there  is  evident  brain-wasting.  Turbid  or  bloody  serum 
may  be  found,  but  there  is  seldom  any  appearance  of 
pus.  The  cortex  cerebri  is  greatly  atrophied  in  places, 
and  it  may  be  anaemic  and  pale,  or  deeply  colored  in 
circumscribed  areas  ;  and  it  varies  in  consistency  also,  be- 
ing softer  than  normal  in  some  portions  and  harder  in 
others.  There  is  an  unusual  facility  of  separation  be- 
tween the  cortical  and  white  substance,  and  the  latter  is 
often  indurated  to  a  degree  perceptible  to  touch.  The 
white  substance  also  presents  occasional  points  of  soften- 
ing as  well  as  of  sclerosis,  and  in  limited  portions  it  may 
have  a  pinkish  aspect  pointing  to  capillary  hyperaemia. 

The  ventricles  are  most  frequently  found  dilated  with 
serum,  and  the  ependyma  is  thickened  and  granulated. 

The  olfactory  bulbs  and  the  optic  nerves  may  be  found 
atrophied,  but  there  are  usually  no  very  decided  appear- 
ances at  the  base  of  the  brain. 

Such  are  the  macroscopic  changes  in  many  cases  of 
general  paresis,  and  the  microscopical  appearances  will 
next  receive  some  notice. 

The  Ganglion-cells. — The  general  fate  of  the  ganglion- 
cells  is  best  expressed  by  the  word  atrophy,  but  there  are 
various  modes  and  stages  of  the  pathological  process  by 
which  the  cells  are  destroyed  in  limited  cortical  areas  or 
over  large  portions  of  the  convexity  of  the  brain,  and  they 
may  be  summarized  as  follows  : 

1.  Hypertrophied  ganglion-cells  with  greatly  enlarged 
nuclei,  which  may  finally  occupy  the  greater  portion  of 
the  cell. 

2.  Complete  granulation  and  pigmentation  without 
change  of  contour. 

3.  Loss  of  cell-processes  and  various  changes  in  outline, 
with  fatty  or  pigmentary  degeneration. 

4.  Disappearance  of  the  nuclei  and  processes,  and  of 
portions  of  the  granular  mass  representing  the  cell-body, 
or  in  rare  instances  calcareous  degeneration. 

A  uroglia. — The  earliest  and  most  important  change  is 
proliferation  of  the  nuclei,  and  this  increase  of  the  nuclear 
elements  of  the  neuroglia  has  been  regarded  by  many  au- 
thors as  one  of  the  most  characteristic  lesions,  though  it 
is  by  no  means  confined  to  general  paresis. 

The  modified  neuroglia-cells,  known  as  spider-cells, 
and  once  supposed  to  be  a  pathognomonic  lesion  of  gen- 
eral paresis,  are  now  recognized  as  not  confined  to  this  dis- 
ease, and  as  being  not  even  necessarily  abnormal,  except 
in  the  numerical  ratio  in  which  they  exist  in  this  malady. 

The  final  change  is  atrophy  of  the  nuclei  of  the  neu- 
roglia, and  all  the  pathological  processes  of  the  neuroglia 
are  most  common  in  those  portions  of  the  connective  tis- 
sue which  lie  nearest  to  the  cortex  cerebri  and  in  parts 
of  the  medulla  oblongata. 

The  Vessels. — All  the  post-mortem  appearances  point  to 


intense  and  repeated  congestions.  The  dilatation  and 
tortuosity  of  the  vessels,  great  and  small,  witness  to  their 
prolonged  over-extension,  but  there  are  also  signs  of 
chronic  inflammation  and  effusions  of  formed  elements  of 
the  blood.  One  of  the  most  remarkable  occurrences  is- 
the  formation  of  new  blood-vessels  in  pachymeningitis 
haemorrhagica,  and  their  repeated  rupture.  There  are 
also  a  production  of  cerebral  capillaries,  an  effusion  like- 
wise of  blood-corpuscles  into  the  perivascular  spaces,  and 
various  changes  in  the  coats  of  the  small  arteries.  There 
is  a  proliferation  of  the  nuclei  of  the  walls  of  the  vessels, 
and  various  deposits  of  pigment  arc  found  between  the 
adventitia  and  the  sheath  of  the  vessel. 

Hypertrophy  of  the  muscular  coat  of  the  arteries,  and 
occasionally  of  the  adventitia,  is  to  be  observed,  and  mil- 
iary aneurisms  have  also  been  met  with  secondary  to  peri- 
arteritis. Pigmentary,  fatty,  and  colloid  degenerations 
of  the  capillaries  have  also  been  described. 

The  general  changes  in  the  spinal  cord  are  similar  in 
character  to  those  above  mentioned.  The  pia  mater  is 
opaque  and  adherent  to  the  dura  mater,  and  the  spinal 
fluid  is  usually  increased,  and  the  whole  cord  appears 
flattened  in  the  posterior  region,  which  is  the  principal 
seat  of  lesions. 

The  posterior  root-zones  and  the  columns  of  Goll  in 
ataxic  cases  show  the  degenerative  process  most  distinctly. 
The  microscopical  examination  shows  the  increase  of  the 
interstitial  tissue,  the  disappearance  of  the  nerve-fibres, 
proliferation  of  nuclei,  and  the  presence  of  corpora  amy- 
lacea  and  Deiter's  cells.  It  is  probable  here,  too,  as  in 
the  cerebrum,  in  accordance  with  an  opinion  already 
expressed,  that  the  degenerative  process  begins  in  the 
essential  nerve-elements  in  most  cases,  though  in  excep- 
tional instances  the  point  of  departure  of  the  pathological 
changes  may  be  the  pia  mater. 

Other  cases  may  be  attended  by  disseminated  sclerotic 
patches  in  the  spinal  cord,  by  degeneration  of  ganglion- 
cells  in  the  anterior  horns,  by  local  ramollissement  of  the 
cord,  and  by  haemorrhages  from  the  spinal  membranes. 

The  cerebellum,  also,  presents  various  pathological 
changes  in  its  membranes,  cortical  layers,  and  vessels. 

The  morbid  processes  found  in  the  sympathetic  nervous 
system,  and  reported  more  especially  by  Bonnet  and 
Poineare,  doubtless  exist  ;  but  as  they  are  also  present  in 
various  other  diseases,  they  have  no  distinctive  value  in 
general  paresis. 

Diagnosis. — The  degree  of  importance  of  the  diagno- 
sis of  general  paresis  is  determined  by  the  fatal  nature  of 
the  malady.  The  diagnosis  settles  the  question  of  life 
and  death,  as  well  as  the  mere  form  of  the  insanity,  and 
the  fatal  word  should  not  be  pronounced  until  the  utmost 
certainty  has  been  acquired.  The  difficulty  of  conclu- 
sion does  not  occur  in  the  presence  of  the  fully  developed 
disease,  but  in  the  incubatory  stage,  and  at  a  time  to  de- 
rive benefit  from  treatment  if  curative  measures  are  ever 
to  be  of  any  permanent  use  to  the  patient.  It  might 
naturally  lie  supposed  that  in  such  a  typical  disease  it 
would  be  easy  to  form  an  opinion,  but  it  is  found  prac- 
tically that  tlie  question  of  diagnosis  is  not  only  one  of 
the  most  difficult  which  the  physician  encounters  in  the 
early  stages  of  insanity,  but  it  is  one  that  is  very  urgent 
and  that  involves  a  heavy  responsibility.  The  mere  fact 
of  the  multiplicity  of  the  phenomena  that  may  occur 
primarily  creates  uncertainty,  and  amidst  the  wide  possi- 
bilities of  the  disease  the  physician  feels  the  need  of  a 
few  main  points  of  guidance  in  diagnosis.  When  con- 
sulted, therefore,  the  physician,  like  the  priest  of  the 
Delphic  oracle,  may  deliver  his  opinion  largely  from  a 
tripod  resting  on  the  following  three  principal  points  of 
symptomatic  guidance  : 

'  1.  The  Exalted  Commstliesis. — This  expansive  feeling  of 
organic  well-being  is  highly  diagnostic.  It  reveals  itself 
in  the  whole  appearance  and  conduct  of  the  patient — in 
his  looks,  gestures,  and  attitude  ;  in  his  self-satisfied 
frame  of  mind  under  all  circumstances  :  in  his  heightened 
sense  of  muscular  strength,  and  in  his  absurdly  exag- 
gerated ideas.  This  coenaesthetic  exaltation  is  never  so 
constant  or  decided  in  any  other  forui  of  insanity. 

2.   'The  Motvr  Disturbances.— The  timbre  of  the  voice 
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as  well  aa  the  defects  oi  utterance  are  highly  character- 
i-i ii  The  twiti  biug  ol  the  lips  and  facial  muscles,  the 
fibrillary  tremors,  the  vermicular  motion  >>t  Btrands  oi 
hi. ii  -  oi  the  longui  .  the  1"--  of  co-ordination  in  writing 
or  in  other  acta  ol  fine  adjustment  oi  movements,  and 
impairments  of  gait  and  of  all  other  motor  functii 
form  another  of  the  chief  guiding  Bigns  in  diagnosis. 

3     Tin    Emotional  .'/,</   Intellectual    h  -This 

diagnostic  symptom  is  hardly  less  valuable  than  the  two 
that  have  just  been  mentioned,  for  ii  is  often  present 
from  the  verj  beginning  oi  the  diseasi  There  is  a  pi 
culiar  ami  striking  weakness  oi  feeling  and  thought  in 
iIk  general  paretic,  \\  ho,  while  still  showing  much  mental 
ii_\  in  certain  directions,  will  do  and  Bay  the  mosl 
sills  things  imaginable.  There  is  no  form  of  insanity  in 
which  the  mental  faculties  offer  such  an  appearance  of 
activity,  and  in  which  the  conduct  is  so  contradictory 
of  all  good  Bense  and  so  utterlj  absurd,  The  general 
pari  tic  lias  mi  insane  cunning,  and  nol  even  the  foresight 
of  a  child,  and  he  constantly  shows  hi*  mental  weakness 
in  inconsistent,  or  even  criminal,  acts  committed  openly 

and  publicly  . 

Careful  attention  to  the  above  three  points,  toi 
with  the  history  of  the  case,  ■will  in  many  cases  render 
the  diagm  isis  possible. 

The  various  forms  of  insanity  which  present,  al  times, 
confusing  resemblances  with  general  pan-is  arc  the 
simple  psychoses  in  their  earlj  stages,  the  toxic  and 
luetic-  t\  pes,  senile  and  epileptic  insanity,  and  organic 
dementia. 

For  instance,  in  a  case  of  simple  mania  of  recent  date 
there  may  be  exaggerated  ideas  and  exceptional  delu- 
sions ni  grandeur,  and  it  by  chance  there  is  inequality  of 
the  pupil.s,  the  idea  of  general  paresis  will  be  strongly 
gested,  and  ii  may  be  necessarj  to  review  all  the  gen- 
eral probabilities  in  the  case,  or  even  to  wait  some  time, 
before  a  positive  opinion  can  be  expressed. 

If  tlie  patient  is  of  the  female  sex,  the  chances  oi  gen 
era]  pan-sis  are  greatly  diminished,  and  they  are  mini- 
mized it'  the  lady  lias  always  lived  in  ease  and  luxury. 
Again,  if  twentj  years  of  age  have  not  been  reached,  or  if 
sixty  years  have  been  passed,  by  a  patient  of  either  sex,  the 
probability  of  the  existence  of  the  malady  is  small.  If 
some  years  previously  there  had  been  a  perfect  recovery 
from  an  attack  of  menial  derangement,  it  is  probably  a 
.simple  psychosis,  and  not  paresis,  that  is  to  be  diagnosed. 
The  etiology  and  personal  bistory  may  throw  some  light 
mi  the  nature  of  the  disorder,  but,  it  ihis  be  not  the  casi  . 
a  certain  lapse  of  time  may  become  essential  to  the  diag- 
nosis ;  for  it'  decided  manifestations  oi  general  paresis  do 
not  soon  appear,  ii  may  be  concluded  that  the  suspicious 
symptoms  belong  to  a  simple  psychosis. 

Chronic  alcoholism  may  be  attended  by  symptoms  like 
those  of  general  paresis  in  some  respects  ;  but  the  charac- 
teristic coenrcsthetic  exaltation  is  wanting,  and  the  delu- 
sions "f  persecution  and  of  conjugal  infidelity  are  unlike 
those  of  paresis,  and  the  tremor  is  mure  general  and 
coarser,  and  the  lesions  of  speech  and  gait  are  different. 
The  hallucinations  of  sight  are  different  in  the  two  arte. 
t i «  hi—,  and  they  are  much  more  constant  in  chronic  alco- 
holism, in  which  continued  delusions  of  grandeurare  also 

Plumbism  and  other  toxic  slates  may  give  rise  to 
psi  udo  paresis,  from  which  the  patient  may  recover,  and 
which  differs  also  from  true  general  paresis  bj  the  order 

and    peculiar  form   of  the  paraly  lie  sj  tnptomS,  BS  well  as 

ii\  the  menial  manifestations.     The  distinction  between 
syphilitic  dementia  and  general  paresis  may  he  made  on 

jround  of  the  infrequency  of  delusions  of  grandeur  in 
the  Former,  and  on  the  existence  of  special  paralyses  of 
cranial  nerves  in  syphilis,  and  by  the  fact  that  the  latter 
will  often  yield  rapidly  to  the  Influence  of  mercury  and 
iodide  of  potassium,  and  that  the  remissions  of  general 
paresis  are  rarelj  Been,  and  that  the  gi  neral  course  of  the 
symptoma  ia  different  in  man}  cases 

I ganic  dementia  of  hemorrhagic  origin  the  cere- 
bral effusion  ia  followed  bj  hemiplegia  or  other  perma- 
nent loss  of  muscular  power  that  differs  from  the  losa  of 

rdination  of  general  paresis,  and  the  exalted  emotional 


tone  is  absent.  Cerebral  tumors  may  develop  some  of 
in.  motor  disturbance  eral  paresis  and  somewhat 

similar  Bpeech  defects,  but  there  an-  none  ol  the  most 
characteristic  mental  symptoms  present,  and  special  paral- 
ysis of  ocular  or   facial   muscles  and    a    numerous  class 

of  Bigns  nol  often  found  in  general  paresis  are  to  be  ob- 
sei  ved 

Epileptic  dementia  may  resemble  general  paresis  in  the 
third  stage  with  epileptiform  attacks,  but  the  bistory  of 
the  course  of  the  two  affections  is  usually  decisive,  as 
well  as  the  extreme  incoordination  that  ia  almost  invari- 
ably present  at  this  late  date  in  general  paresis. 

Finally,  in  those  exceptional  cases  of  the  malady  ill 
which  the  mi  ntal  symptoms  do  not  appear,  and  in  which 
a  slowlj  progressive  mental  weakness  is  the  only  psychi- 
cal sign,  the  diagnosis  ia  often  necessarily  delayed  until 
the  physical  phenomena  are  fully  developed. 

Prognosis. — The  prognosis  as  to  the  recovery  of  the 
lull  powers  of  mind  is  absolutely  hopeless.  There  may 
in-  remissions  of  many  months,  and  very  rarely  of  several 
years,  during  which  the  patient   may  return  to  business 

or  to  social   lite  ;    liilt  even  in  thi-e  exceptional  cases  there 

are  a!wa\  s  sig^ns  of  slight  mental  impairment. 

This  opinion,  however,  is  more  unfavorable  than  that 
held  by  some  writers,  who  believe  that  a  lew  of  the  per- 
fect recoveries  recorded  wen-  genuine  cases  of  the  dis- 
ease, and  that  there  was  no  mistake  made  in  the  diagnosis 
though  the  disea-e  was  not  fully  developed. 

The  prognosis  of  life  is  not  bo  absolutely  had  as  that  of 
recovery  oi  mind,  for  the  patient,  with  good  care  and 
advice,  may,  in  somecases;  prolong  life  indefinitely,  or  at 
least  tor  a  long  Beries  of  years.  The  average  duration  of 
life  in  general  paresis  is  about  three  years,  dating  from 
the  appearance  of  the  early  symptoms ;  hut  in  exceptional 
casi-  will,  [ong  remissions,  a  period  of  ten  years  may 
elapse  before  the  fatal  termination. 

The  average  term  of  the  disease  is  longer  in  women 
and  in  old  persons,  in  cases  ,,f  a  melancholy  type,  and  in 
those  thai  pies,  iii  simple  progressive  mental  weak;  ■ 
the  only  ps\  chical  sj  mpl 

Unfavorable  elements  of  prognosis  are  the  convulsive 
seizures,  and  an  early  appearance  of  the  motor  disturb- 
ances of  speech  and  gait. 

Treatment.— The  treatment  of  this  fatal  malady  is 
neeessaiih  symptomatic,  inasmuch  as  no  remedy  has 
ever  been  known  to  effect  a  cure.  In  cases  that  are 
strong  enough  to  bear  prolonged  medication  it   is  Bome- 

liinis  found  that  the  exhibition  Of  iodide  of  potassium 
has  a  favorable  influence,  and  it  is  always  well  to  try  the 
elicits  of  the  drug  in  cases  reported  to  have  had  any  form 
of  specific  disease,  and  to  conjoin  the  use  of  mercury  in 
those  w  iih  a  distinct  s\  philitie  history. 
The  disturbances  pointing  to  vaso-motor  paresis  are 

best  nut  by  the  occasional  use  of  ergot,  and  chloral  hy- 
drate has  some  useful  application  in  connection  with  the 
epileptiform  convulsions,  for  which  the  bromide  of  po- 
tassium is  also  indicated,  hut  it  should  not  he  given  dur- 
ing prolonged  peri,  ids. 

The  maniacal  exacerbations  are  best  treated  by  seclu- 
sion of  tin-  patient  and  by  tepid  baths,  and  if  there  is 
a  lis,  ,,f  temperature,  by  the  wit  pack;  and  if  exhaus- 
tion threatens  t,,  result  from  the  great  excitement,  siib- 
cutaneous  injections  of  morphia,  combined  with  the  ad- 
ministration oi  digitalis,  are  the  mosl  effective  remedies. 
Alcoholic  stimulants  are  to  be  sparingly  used,  as  they 
increase  the  general  excitability  of  the  patient,  and  they 
seem  to  favor  tin-  appearance  of  the  convulsive  seizures  ; 
but  they  arc  indicated  in  great  exhaustion,  and  light 
wines  in  small  quantities  may,  in  some  cases,  in-  uiv<u 
with  good  results  in  general  debility. 

Tonics  ale  to  lie  employed,   lull   seldom  long  continued, 

and  iron  is  by  far  the  most  useful  remedy  in  the  advanced 

Stage  of  the  disease. 

Tin-  diet    should    always    he    irenerous.  and    the   careful 

preparation  and  administration  of  nourishment  is  the 
most  potent  means  of  prolonging  the  lite  oi  the  patient. 

Fresh  air  is  most  necessary,  and  the  patient  should 
drive  or  be  carried  into  tin-  open  air  every  pleasant  day. 
In  the  final  staye  retention  of  urine  may  call  lor  the  use 
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of  the  catheter,  and  an  enema  is  often  necessary  ;  and  the 
utmost  cleanliness  is  essential  to  prevent  bedsores,  which 
are  less  apt  to  occur  in  the  sitting  than  in  the  recumbent 
posture,  so  long  as  the  patient  is  able  to  occupy  an  easy- 
chair.  In  this  terminal  period  life  may  often  be  surpris- 
ingly prolonged  by  good  food,  good  nursing,  aud  atten- 
tion to  all  other  hygienic  measures. 

The  general  paretic  cannot  be  treated  at  home  in  the 
early  maniacal  stage  without  a  full  corps  of  attendants, 
as  he  is  often  very  destructive  and  violent ;  but  in  the 
helpless  paralytic  period,  in  which  his  personal  care  is  a 
work  of  love,  he  may  be  better  cared  for  at  home  than 
elsewhere,  under  the  constant  advice  of  a  physician. 

All  ordinary  objections  to  an  asylum  fail,  however,  in 
the  case  of  the  general  paretic,  who  is  usually  perfectly 
contented  aud  happy  in  confinement,  and  he  is  often  as 
much  delighted  with  his  insane  associates  as  he  would 
be  with  his  oldest  friends. 

In  most  cases  of  general  paresis,  therefore,  asylum 
treatment  is  the  best  and  most  practical  measure  that  the 
physician  can  advise.  lino.  II.  Kellogg. 

INSANITY,    HYPOCHONDRIACAL.     The  distinction 

between  hypochondriasis  and  insanity  is  not  always  easy. 
They  shade  into  each  other,  and  there  is  a  broad  inter- 
mediate territory  of  associated  mental  and  physical  dis- 
comfort in  which  it  is  impossible  to  say  this  case  is  one 
of  insanity,  this  of  simple  hypochondriasis.  If  a  distinc- 
tive definition  is  required,  and  one  often  seems  necessary, 
we  think  it  may  be  said  that  when  the  opinions  of  the 
hypochondriac  concerning  his  mental  or  physical  h  alth 
so  control  him  in  the  transaction  of  his  business,  in  his 
family  relations,  and  in  his  relations  with  the  world  at 
large,  as  to  change  his  ordinary  way  of  meeting  these, 
and  to  cause  him  to  conduct  himself  at  variance  with  the 
habits  of  people  in  his  station  in  life,  he  may  be  said  to 
be  insane.  For  instance,  a  man  may  be  of  the  opinion 
that  he  has  such  a  condition  of  indigestion  that  no  food 
is  assimilated,  but  at  the  same  time  take  food  and  move 
•about  without  permitting  this  idea  to  control  his  actions. 
But  should  he  refuse  in  consequence  to  take  food,  neglect 
his  business,  prepare  for  death,  declare  that  his  stomach 
had  ceased  to  act,  that  it  was  full  or  had  grown  up,  he- 
would  in  the  second  instance  be  said  to  be  insane.  So  in 
the  case  of  the  man  who  declared  his  head  was  made  of 
glass — as  long  as  he  did  not  permit  the  idea  to  control  his 
actions,  he  was  regarded  simply  as  wedded  to  a  peculiar 
opinion  ;  but  when,  following  the  joking  remark  of  a 
friend,  that  he  ran  great  risk  of  having  it  broken,  he  in- 
sisted upon  remaining  in  the  house  with  his  head  swathed 
in  padding  to  protect  it  from  injury,  he  was  looked  upon 
as  insane. 

It  is  evident  that  neither  the  above  definition  nor  the 
illustrations  are  free  from  exception  ;  they  illustrate  as 
well  the  difficulties  attending  an  attempt  at  exact  distinc- 
tion between  hypochondriasis  and  insanity  as  they  do  the 
phases  of  the  maladies. 

Romberg  ("A  Manual  of  the  Nervous  Diseases  of 
Man,"  translated  by  Sieveking,  London,  1853,  p.  182) 
says:  "  Hypochondriasis  cannot  be  developed  unless  there 
be  a  morbid  tendency  in  the  individual  to  dwell  upon  his 
own  sensations.  Childhood  ought,  a  priori,  to  be  exempt 
from  it,  and  so  it  is.  A  certain  intellectual  maturity,  a 
capability  of  independent  thought,  is  necessary  to  its  pro- 
duction ;  the  predisposition  to  the  affection,  therefore, 
prevails  from  puberty  to  old  age."  Of  the  distinction  be- 
tween hypochondriasis  and  melancholia  he  says :  "The 
difference  is  clearly  expressed  in  all  the  patient's  relations, 
not  excepting  his  relation  to  his  physician.  The  hypo- 
chondriac looks  upon  his  physician,  however  often  he 
changes  his  medical  attendant,  as  his  guardian  and  sa- 
viour ;  while  the  person  laboring  under  melancholia  treats 
him  as  if  he  were  a  hostile  or  ignorant  individual,  and 
constantly  tries  to  avoid  him." 

Hypochondriacal  insanity  is  usually  of  a  melancholic 
type,  and  illustrates  what  is  true  of  melancholia  in  gen- 
eral— the  dependence  of  the  meutal  depression  upon  bodily 
ill  health.  The  varieties  of  the  affection  are  manifold, 
and  attempts  have  beeu  made  to  classify  them  according 


to  the  various  portions  of  the  body  to  which  the  hypo- 
chondriacal delusions  were  for  the  time  directed.  Thus 
we  have  brain  hypochondriasis,  gastric  hj'pochondriasis. 
cardiac  hypochondriasis,  pulmonary  and  sexual  hypo- 
chondriasis; and  the  enumeration  could  be  extended  to 
involve  every  organ  and  member  of  the  body. 

In  hypochondriacal  melancholia  the  first  changes  ob- 
servable are  dejection,  and  an  unusual  attention  to  the 
bodily  condition.  Usually  the  state  of  the  digestive  or- 
gans becomes  an  object  of  great  solicitude  ;  sometimes  the 
attention  is  directed  toward  the  mind,  and  anxiety  is  ex- 
pressed that  it  is  failing  in  vigor.  Soon  morbid  sensa- 
tions are  complained  of— formication,  Hashes  of  heal  and 
cold,  as  well  as  weight  at  the  epigastrium,  ami  a  constant 
desire  to  talk  over  the  symptoms  with  some  sympathetic 
friend. 

The  hypochondriac  is  usually  a  great  egotist.  No  case- 
ever  reached  the  severity  of  bis ;  no  one  ever  bore  the 
pain  that  fell  to  his  lot.  He  feels  his  pulse,  examines  his 
tongue  and  excretions,  and  as  he  interprets  or  misinter- 
prets their  significance,  wavers  between  fear  and  hope. 
As  the  disease  progresses  his  ideas  assume  a  delusional 
form.  The  sensations  of  which  he  complains  are  given  a 
basis.  He  finds  it  difficult  to  fix  his  attention  and  tochange 
the  direction  of  his  thoughts.  He  imagines  that  his  brain 
is  dried  up,  or  has  softened.  He  shakes  his  head,  that  the 
physician  may  hear  it  rattle  in  his  skull.  He  insists  that 
the  blood  has  coagulated  in  his  veins  ;  that  his  heart  is 
gradually  failing  and  will  soon  cease  action.  Perhaps  the 
most  common  delusions  are  in  connection  with  the  stom- 
ach and  bowels.  One  patient  cannot  eat,  his  throat  is 
gradually  closing  ;  another  has  cancer  of  the  stomach,  is 
already  full  of  a  solidified  mass  of  undigested  and  indi- 
gestible food.      The  following  case  is  illustrative  of  what 

has   been  termed    gastric    hypochondriasis  ;     "\Y.    S , 

aged  seventy,  after  a  long  journey  and  the  excitement  of 
new  surroundings  and  associations,  became  sleepless ;  had 
impairment  of  appetite,  nausea,  and  constipation.  His 
appetite  continued  fair,  but  his  stomach  rejected  nearly 
everything  but  milk.  His  constipation  continued,  and 
was  somewhat  aggravated  by  the  milk  diet;  he  became 
very  dejected,  talked  over  his  symptoms  and  their  prob- 
able indication,  worried  much  about  his  constipation  and 
nausea,  and  in  a  few  weeks  became  controlled  by  the  de- 
lusion that  nothing  could  pass  Ins  bowels,  that  there  was 
a  stricture  or  other  mechanical  obstruction,  and  that  a 
surgical  operation  would  lie  necessary  to  relieve  him. 
On  admission,  under  the  writer's  care,  at  the  Pennsyl- 
vania Hospital  for  the  Insane,  he  was  quite  feeble,  pulse 
over  one  hundred,  tongue  thickly  coated  and  dry,  breath 
offensive,  with  the  "starvation  odor."  He  had  taken  no 
food  of  any  consequence  for  a  week.  He  at  once  com- 
menced talking  of  his  deplorable  state.  His  rectum  had 
a  Stricture,  he  said  ;  his  stomach  was  full,  Ins  heart  was 
failing,  and  gangrene  of  his  limbs  was  about  to  supervene 
upon  his  other  troubles.  After  much  difficulty  he  was 
induced  to  take  warm  liquid  diet  ;  his  bowels  were  moved 
by  injection,  large  scybalae  being  removed.  The  day  fol- 
lowing admission,  and  for  some  days  thereafter,  it  became 
necessary  for  a  physician  to  be  present  when  he  took  food, 
and  to  give  him  to  understand  that  if  not  taken  volunta- 
rily it  would  be  administered.  lie  declared  that  he  could 
never  get  well,  that  the  mass  of  material  being  forced 
into  him  would  of  necessity  kill  him.  At  this  juncture 
he  conceived  the  delusion  that  surgical  operations  of  vari- 
ous kinds  would  be  performed  upon  him,  as  for  stricture 
of  the  rectum ;  or  that  amputations  of  his  limbs,  which 
were  shortly  to  become  gangrenous,  would  be  necessary  ; 
and  that  after  his  death  a  most  minute  autopsy  was  to  be 
made.  When  not  talking  of  his  physical  discomforts, 
imaginary  and  real,  he  discussed  the  probability  of  these 
operations  and  the  duration  of  life  he  might  expect.  Noth 
ing  could  divert  bis  thoughts  from  the  supposed  opera- 
tions, and  at  each  visit  of  the  physician  he  was  questioned 
and  cross-questioned  concerning,  them.  As  he  improved 
physically  his  ideas  took  a  range  a  little  beyond  himself  ; 
to  his  wife,  wdio  was  to  be  beggared  by  the  enormous  fees 
to  be  charged  by  the  surgeons,  consultants,  assistants, 
aud  others  for  the  operations.     He  implored  the  hospital 
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managers  to  make  some  reduction  in  these  charges,  and 
queried  if  some  cheap  arrangement  could  nol  Be  made 
for  his  burial,  thai  Borne  -mall  income  be  lefl  1 1 i  —  wife, 
who,  be  declared,  would  be  left  in  penury  by  the  ex- 
penses incident  I'll  the  supposed  operations,  autopsy, 
and  funeral  This  patient  eventually  improved  in  strength 
and  in  flesh,  bul  was  and  continues  bedridden,  under 
iiic  delusion  that  he  has  some  disease  of  the  spine  which 
prevents  locomotion.  He  reads  the  daily  papers  and 
magazines,  and  discusses  witb  intelligence  and  int< 
ciin  rnt  topics.  He  -till  has  a  lingering  fear  of  some  sur- 
gical interference.  Owing  to  lack  of  exercise,  hi-  bow<  I- 
requ  t&ional  laxative,  and  he  looks  forward  with 

dread  in  the  day  when  they  « ill  cease  to  respond  t<>  med- 
icine, as  be  believes  the  stricture  is  slowlj  closing  Hi 
assumes  the  air  of  a  martyr  when  discussing  b 
tion — declares  he  cannot  eat,  will  soon  -row  too  feeble  to 
help  himself,  etc.  Hi-  attendant  reports  thai  In-  watches 
carefullj  the  daily  hill  of  tare,  and  i-  quick  to  notice  and 
any  omission  in  w  hat  is  supplied  to  hini. 
Hypochondriacs,  even  when  controlled  by  delusions, 
an-  sometimes  relieved  of  their  depression  by  tin-  inter- 
vention "I  -nine  incident  or  accident  which  for  a  continu- 
ous pi  t  :■  !  i  bsorbs  their  attention  and  diverts  the  egotis- 
tic train  of  thought  t"  other  channels.  The  writer  saw, 
in  Western  .New  York,  a  lew  years  since,  a  lady,  at  the 
climacteri:  >  I  good  I  unih  hit  t\  aa  far  a-  concerned 
neuroses,  l  a  it  of  a  phthisical  family,  who  was  atjthe  time 
in  the  incipient  Btagi  •  of  hypochondriacal  melancholia. 
She  exhibited  theveinson  the  back  of  her  hands  with  a 

look  of  de-pair  ;  her  blond,  she  -aid,  WAS  all  drying  Up  :  her 

heart  was  so  far  diseased  thai  it  would  soon  cease  its  beat- 
ing ;  her  memory  was  failing  ;  she  could  take  no  pleasure 
in  life,  no  one  sympathized  with  her,  and  all  wished  her 
out  of  the  way.  Her  husband  had  tried  in  every  way  to 
divert  her  mind,  but  she  declared  he  had  lost  his  affcctii  >n 
for  her,  that  he  would  be  pleased  to  have  her  die;  but, 
with  the  perversity  characteristic  of  the  disease,  refused 
to  permit  him  to  leave  her  presence  without  protesting 
vehemently.  Her  countenance  was  dejected  ;  -he  -at  li-t- 
lessly  in  her  chair  or  moved  restlessly  about,  without 
occupation  or  aim.  <  Occupation  was  advised  .  she  was  di- 
rected to  assume  the  left-off  duties  of  the  household,  to 
walk  and  drive,  and  to  seek  ainu-ement  and  recreation. 
Tonics  and  laxative  medicines  were  suggested.  At  the 
advice  she  -hook  her  head  mournfully,  claiming  that 
she  could  not  undertake  tasks  for  which  she  had  no 
strength.  In  regard  to  the  medicine-  she  exclaimed, 
"All  that  is  to,,  la:,.''  Within  a  tew  weeks  her  son  was 
.seriously  injured.  She  immediately  devoted  herself  to  his 
care,  though  she  had,  in  the  interim,  shown  no  disposition 
to  follow  advice,  and  continued  to  watch  over  him  with 
it  .solicitude  until  he  was  convalescent,  when  it.  was 
found  that  she  had  forgotten  her  delusion  and  was  happy 

and  well.  lleri'  was  a  patient  whose  -ell  control  to  a  lie 
was  lost,  'ldie  inhibitory  centres  were  tor  the  time 
paralyzed,  but  her  brain-convolutions  had  not  so  far  par- 
taken of  t  he  diseased  pn  icesses  but  that  when  the  attention 
was  Sxed  in  new  directions,  calling  into  operation  differ- 
ent activities,  mental  and  physical,  they  were  able  to  re- 
gain their  normal  functional  pov  ers. 

It  ha-  been  -aid  that  ca-e-  of  hv  pocliondriacal  insanity 

seldom  attempt  suicide,  though  thej  frequently  threaten 
it.  Esquirol  says :  "  It  is  a  remarkable  feature  in  hypo- 
chondriasis, and  in  no  other  disease,  that  there  is  such  a 
fear  of  death  and  a  desire  to  die  combined.  .  .  .  Fi- 
nally, it  may  be  remarked  that  the  hypochondriac  talks 
most  of  death  .  often  wishes  hi-  attendant-  to  perform  the 
friendly  office;  even  make-  at  tempt-  on  his  own  lite,  but 
rai'eh  accomplishes  the  act.  The  mosl  trifling  motive, 
the  mosl  frivolous  pretext,  is  a  sufficient  excuse  tor  prog- 
nosticating, from  day  to  day,  the  threatened  catastrophe. 

Tin  w  liter  ha-  at  this  time  a  patient  under  care  w  ho  is 
afraid  in  take  medicine,  especially  sleeping  draughts,  for 
fear  sleep  will  result  from  which  he  w  ill  never  waken  : 
yet    Ihi-   Same    patient    has  made  repealed  attempt-  at   -ui 

cide.  and  requires  constant  surveillance.     With  their  real 

or  imaginary    physical   ill-  tiny   are  kept   constantly  in 

ibt.     The  question  "  to  be,  or  nol  to  be  '.' "  is  ever  before 


them.  The  poet  ( 'o\\  per,  a  hypochondriacal  melancholic  , 
with  suicidal   impulses,  wrote:    '•('nuld  I  be  transported 

to  paradise,  unless  I  <  mild  lea\  e  my  body  behind  me.  my 

melancholy  would  cleave  to  me  there." 

The  following  case  illustrates  the  strength  of  the  sui- 
cidal impulse  in  some  instance-,  and,  in  it-  early  history, 
the  difficulty  experienced  in  making  a  diagnosis  of  in- 
sanity. 

S.  M  .  aged  twenty  -i\.  of  g I  family  history. 

admitted  to  the  Pennsylvania  Hospital  for  the  Insane  in 
a  state  of  great  depression  over  w  hat  he  believed  was  his 
rapidly  approaching  death  from  phthisis.  Two  physi 
of  experii  nee  in  examining  lunatic-  -aw  him,  with 
id eii  nee  to  making  certification  ol  hi-  menial  state.     He 

told  them  that  In-  had  recently  conic  from  Colorado,  w  here 

he  had  gone  on  accnuni  of  his  diseased  lungs ;  thai  he  had 

cough,  hectic,  haemoptysis,  pai i  deep  inspiration,  ■ 

There  was  some  dulness  ami  absence  of  full  respiratory 
murmur  at  the  apices  of  both  bin--,  and  this,  together 
with  the  absence  of  an  authentic  history  of  the  ease,  and 
the  fact  that  in,  their  presence  the  patient  was  able  to  exer 
cisean  excellent  degree  of  self-control,  and  to  argue  that  at 
hi-  time  of  life  the  prospei  t  of  death,  and  especially  death 
from  phthisis,  would  naturally  lead  to  depression,  led  the 
ph\  sicians  to  decline  to  make  certificates.  He  was  visited 
by  his  family  physicians,  in  whose  presence  he  gave  ex 
pression  to  delusions,  w  ho  were  able  to  compare  his  con- 
dition at  the  time  with  his  normal  state,  and  had  no  diffi- 
culty in  making  certificates. 

The  patient  w  as,  w  hen  admitted,  in  a  ragged  state,  and 
hi-  1  ce  was  bruised  a-  fro&a  fall.  A-  he  afterward  ad- 
mitted, he  had  jumped  from  a  train  with  suicidal  intent  ; 
had  fallen  into  a  river,  and.  after  swimming  about  for 
some  time.  ,  on<  luded  In-  would  not  drnw  n  himself  then. 
Hi-  first  attack  of  hypochondriasis  occurred  at  the  age  of 
sixteen,  and  was  occasioned  by  anxiety  concerning  his 
bin--,  a  physician  having  told  iiim  he  had  phthisis. 

Rest  from  business  and  change  ol  -cine,  accompanied 
by  a  gain  of  several  pounds  in  weight,  dispelled  the  de- 
pression. The  Becond attack,  the  one  under  considera- 
tion, was  induced  by  irregular  habit-  and  !<•--  of  sleep, 
and  began,  as  did  the  first,  with  a  belief  that  he  would 
soon  die  of  phthisis,  especially  a-  he  had  some  haemopty- 
sis. He  became  very  nervous  ;  could  not  sleep  or  attend 
to  his  business.  Remembering  hi-  former  experience,  he 
did  not  submit  .is  readib  oomy  prognosticate 

but  hi-  depression,  loss  Of  appetite,  and  a  habit  of  con- 
stant walking,  so  reduced  him  in  flesh  that  he.  especially 
after  a  sharp  haemorrhage,  admitted  to  himself  that  he 
had  phthisis. 

He  went  to  Colorado,  but  hi-  nervous  restlessness  in- 
creased. A-  he  expresses  it,  "  I  could  not  -it  -till  five 
minutes."  Becoming  completely  controlled  by  the  de- 
lusion that  he  had  phthisis,  and  growing  daily  more  un- 
happy, he  attempted  -uicidc  by  taking  over  one  hun- 
dred -rain-  of  chloral,  but   wa-  resuscitated.      Ill  about  a 

month  he  jumped  into  the  water,  but  was  rescued  :  in  a 
short  time  hanged  him -elf,  bul  was  cut  down.  After  this 
he  wa-  -cut  home,  and  on  reaching  there  wa-  taken  lo  a 
water-cure.  Tic  patient,  in  his  own  accouat,  says :  "I 
talked  rationally  enough  about  everything,  with  the  ex 
ception  of  mj  supposed  disease."  Shortly  after  going  to 
the  water-cure  lie  purchased  three  grains  of  morphia. 
which  betook  in  two  doses,  with  an  interval  of  twenty 
minutes.  The  physician  at  the  establishment,  learning 
what  had  been  done,  applied  tin-  usual  means  of  restora- 
tion with  success.  After  this  he  lefl  the  sanitarium  and 
started  for  home,  but  fearing  another  suicidal  attempt  his 
friends  had  him  arrested,  lie  was  placed  in  a  police 
Station  to  await  their  arrival,  and  there  attempted  suicide 
by  hanging.  He  wa-  placed  in  char-cot  hi-  friends,  but 
on  the  wav  In  the  hospital  jumped  from  the  train,  as  has 
been  staled. 

For  some  lime  after  admission  this  patient  was  in  an 
exceedingly  nervous  state.  He  insisted  that  he  had 
phthisis,  was  quite  emotional,  and  sleepless.     So  certain 

wa-  he  of  impending  death  that  he  desired  his  nurse  to 
sleep  in  the   same  bed  with  him  for  fear  of   dying  alone. 

lb    wa-  given  a  ionic  containing  iruu  and  strychnine 
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and  full  diet,  and  for  a  hypnotic  from  one  one-hundred- 
and-twentieth  to  one-ninetieth  of  a  grain  of  hyoscine 
hydrobromate  at  night.  He  gradually  improved'  under 
this  treatment,  gaining  in  flesh,  ceasing  to  talk  so  con- 
stantly about  his  lungs,  and  manifesting  an  increased 
interest  in  matters  about  him.  At  the  end  of  a  little  less 
than  two  months,  against  the  advice  of  the  writer,  he  was 
removed  by  his  friends  in  an  improved  condition.  In  a 
week  he  was  returned  in  a  state  of  frenzy.  He  had  taken 
enough  whiskey,  while  at  home,  on  one  occasion,  to  ex- 
cite him,  and  had  become  violent.  Within  a  few  days 
after  admission  he  attempted  suicide  by  cutting  his  throat 
with  a  table-knife,  but  was  at  once  disarmed.  From  this 
time  he  became  controlled  by  the  delusion  that  he  was  to 
be  taken  to  an  almshouse,  and  in  about  two  weeks  again 
attempted  suicide  by  crowding  a  mutton-chop  bone  down 
his  throat.  This  attempt  was  the  beginning  of  a  series  of 
attempts  on  his  part,  numbering  within  twenty-four  hours 
no  less  than  six. 

He  expressed  the  delusion  that  he  had  killed  a  man, 
when  drunk,  at  home,  and  that  in  consequence  he  was  to 
be  smothered,  and  he  detailed  quite  minutely  the  methods 
that  were  to  be  used.  His  mental  suffering  at  this  time 
was  acute.  lie  paced  the  floor  like  a  caged  animal  ;  he 
gave  vent  to  interjeeBory  exclamations,  indicating  the  sup- 
posed manner  of  his  death  and  his  regret  at  having  gone 
home.  The  delusion  concerning  phthisis  left  him,  and 
he  admitted  that  some  of  his  statements  concerning  his 
S3*mptoms  were  false.  About  three  weeks  after  his  read- 
mission  he  obtained  possession  of  a  knife,  by  subterfuge, 
and  inflicted  a  wound  upon  himself  with  suicidal  intent, 
which  extended  from  the  posterior  margin  of  the  sterno- 
cleido-mastoid  muscle,  just  below  the  ear,  to  the  thyroid 
cartilage,  severing  everything  down  to  the  sheath  of  the 
carotid.  He  resisted  having  the  wound  dressed,  and  en- 
deavored subsequently,  by  tossing  about,  throwing  his 
head  from  side  to  side,  etc.,  to  tear  it  open.  During  the 
healing  of  the  wound  it  became  necessary  to  restrain 
him,  and  he  was  kept  in  bed.  Fortunately  he  took  food 
and  medicine,  as  a  rule,  fairly  well,  and,  to  omit  many 
details  of  a  trying  experience,  it  suffices  to  say  that  he 
gained  in  flesh,  and  when  permitted  to  be  up  again,  at 
the  end  of  several  weeks,  did  not  talk  as  constantly  of 
his  delusions.  During  the  last  few  weeks  of  his  stay  in 
bed  he  became  very  irritable,  and  on  one  or  two  occasions 
frenzied.  His  pupils  were  somewhat  contracted,  and  he 
complained  of  a  headache  with  a  sense  of  pressure.  He 
was  given  sodii  brom. ,  grs.  xxx. ;  ext.  ergot,  fl.,  f3j., 
morning  and  night,  under  which  a  marked  improvement 
was  observed.  His  headache  disappeared  and  his  men- 
tal condition  visibly  improved.  While  he  remained  in 
bed,  as  has  been  stated,  he  gained  in  flesh,  and  this  gain 
continued  after  he  was  able  to  be  about,  until  he  now 
weighs — eight  and  a  half  months  after  admission — two 
hundred  and  thirteen  pounds,  fifty  pounds  more  than 
when  admitted,  and  is  apparently  convalescent. 

Hypochondriasis  in  the  male  takes  the  place  of  hysteria 
in  the  female,  and  observations  have  shown  that  more 
males  are  affected  with  hypochondriacal  insanity  than 
females. 

In  many  instances,  in  men,  it  appears  at  a  period  of 
life  when  the  physical  powers  begin  to  wane,  at  what 
some  writers  have  called  the  male  climacteric.  Occur- 
ring in  these  cases  it  usually  takes  the  form  of  what  has 
been  termed  brain-hypochondriasis,  in  which  the  delu- 
sions appertain  to  the  mental  or  general  nervous  functions. 

Cases  of  hypochondriasis,  or  hypochondriacal  insanity, 
with  false  ideas  regarding  the  sexual  organs  and  Junc- 
tions, form  the  harvest-field  for  quacks  and  charlatans  of 
all  sorts.  It  is  strange  how  powerful  an  effect  a  slight 
derangement,  real  or  fancied,  of  the  sexual  apparatus  has 
upon  the  mind  of  even  well-balanced  individuals — a  dis- 
ordered secretion,  a  slight  mucous  discharge,  elsewhere 
would  attract  no  attention,  though,  perhaps,  indicative 
of  serious  mischief ;  but  a  little  straining  at  stool  followed 
by  a  discharge  from  the  urethra,  or  the  presence  of  a 
mucous  deposit  in  the  urine,  raises  at  once  a  suspicion  of 
spermatorrhoea  and  all  the  evils  which  they  imagine,  or 
have  been  told,  follow  upon  it. 
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This  is  especially  the  case  with  those  who  have  been' 
guilty  of  masturbation.  They  have  been  frightened  by 
reading  some  popular  medical  work,  or  the  advertise- 
ments of  quacks,  and  are  alive  to  the  appearance  of  the 
first  symptom  of  the  terrible  retribution  which  they 
imagine  is  awaiting  them.  Paget  ("  Clinical  Lectures 
and  Essays,"  art.  "Sexual  Hypochondriasis")  has 
graphically  described  these  cases,  and  his  remarks  may 
be  read  with  profit. 

In  reference  to  the  bugbear  of  sexual  hypochondriacs, 
the  ld>s  of  semen  in  the  urine,  he  says  ■  "  As  to  the  pas- 
sage of  semen  with  the  urine,  I  am  nearly  certain  that  it 
never  does  so  unless  when  an  emission  of  semen,  in  what- 
ever way  provoked,  has  lately  taken  place,  or  where  there 
has  been  disease  of  a  seminal  vesicle." 

These  cases  need  good  advice  plainly  put,  freedom 
from  excitement  and  irregular  habits,  tunics,  good  diet, 
and  regular  occupation.  After  a  plain  explanation  of 
their  condition,  all  conversation  upon  it  is  to  be,  as  far 
as  possible,  discouraged. 

There  is  a  theory,  which  still  has  sonic  support,  that 
somelesionof  thedigestive  tract  will  lie  found,  post  mor 
tern,  to  account  for  the  hypochondria,  and  for  the  pain- 
ful sensations  in  these  parts.  This  theory  is  not  by  any 
means  borne  out  in  practical  experience,  though  cases 
are  not  infrequent  of  associated  hypochondria  and  dis- 
ease of  the  stomach  or  of  some  portion  of  the  intestines. 
The  absurd  theory  put  forward  a  few  years  since,  that 
melancholia  of  a  hypochondriacal  type  was  caused  by 
abscess  of  the  liver,  is  only  deserving  of  notice  as  a  med- 
ical curiosity. 

The  treatment  of  these  cases  not  infrequently  is  de- 
pendent upon  the  surroundings,  habits,  and  circum- 
stances of  the  case.  In  some  instances  travel  is  of  great 
value — change  of  scene,  and  variety  of  mental  occupation, 
with  varied  diet,  etc.,  proving  all  that  is  necessary  to  in- 
sure recovery.  Travel  is,  however,  to  be  prescribed  with 
caution.  Too  frequently  the  excitement,  irregular  hours 
of  sleep,  and  removal  from  home  comforts  prove  posi- 
tively detrimental. 

In  all  cases  a  change  in  the  direction  of  the  mental 
action  should  be  sought.  Occupation  and  amusement 
afford  means  to  accomplish  this.  Attention  to  the  diges- 
tive organs,  and  especially  to  the  bowels,  is  imperative- 
ly demanded,  and  the  condition  of  the  urine  should  be- 
carefully  watched  ;  in  man}'  instances  an  excess  of  phos- 
phates will  be  found,  especially  if  there  has  been  an  an- 
tecedent mental  and  physical  overstrain.  Tonics,  baths, 
electricity,  and  massage  constitute  the  more  positive 
therapeutic  measures  to  be  employed. 

The  prognosis  in  cases  of  long  standing  (several  months)- 
is  not  very  favorable  ;  nevertheless  an  effort,  and  a  de- 
termined one,  should  be  made  in  every  case.  In  some 
instances  removal  to  an  asylum  is  the  first  step  in  pro- 
voking a  change  for  the  better.  In  all  cases  convales- 
cence is  apt  to  be  tedious  and  attended  by  discouraging 
relapses.  Edward  X.  Brush. 

INSANITY,  HYSTERICAL.  The  separation  between 
hysteria  and  insanity  cannot  be  distinctly  made.  In  all 
cases  of  hysteria  there  is  more  or  less  of  the  maniacal 
element  ;  the  self-control,  the  moral  element,  or  the  feel- 
ings are  always  more  or  less  affected.  In  the  majority  of 
cases  of  pure  hysteria,  however,  the  mental  symptomsare 
so  overshadowed  bj'  the  convulsive  crying  and  laughing, 
and  the  bodily  infirmities,  real  or  assumed,  that  they  are 
overlooked,  and,  indeed,  are  usually  so  easily  managed 
that  insanity  is  not  suggested.  As  hysteria  has  its  mental 
element,  so  also  many  forms  of  insanity  show,  from  time 
to  time,  hysterical  symptoms.  Occasionally  cases  of  hys- 
teria, with  sufficient  mental  disturbance  to  warrant  a  di- 
agnosis of  insanity,  are  sent  to  asylums,  and  from  the 
day  of  admission  to  the  day  of  discharge  exhibit  no  men 
tal  disturbance. 

These  are  the  cases,  or  at  least  form  a  portion  of  the 
cases,  which  figure  in  asylum  statistics  as  "  not  in- 
sane." It  is  nevertheless  "true  that  a  large,  and  by  no 
means  unimportant,  class  of  cases  is  found,  both  in  and 
out  of  asylums,  which  demands  the-  most  judicious  and 
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pi  rsistenl  care  and  supen  ision,  and  which  may  be  prop 
erh  denominated  hysterical  Insanity. 

The  Insane  manifestations  "I  hysteria  are  mainly  in  the 
line  of  mania.  Next  cornea  melancholia,  and  in  a  few 
Instances  a  condition  of  dementia,  the  terminal  Btate  of 

mania  ami  inelam  linlia 

In  a e  cases  dementia  supervenes  upon  long-contin- 
ued hysteria  withoul  previous  active  mental  disturbance 
beyond  the  ordinary  phases  <>f  the  disease.  In  these 
cases  the  individual  gradually  loses  Interest  In  affairs, 
becomes  Indifferent  and  untidy  in  personal  habit-,  passes 
Into  a  dreamy,  moody  Btate,  loses  ambition  and  energy, 
and  eventually  leads  a  mere  vegetative  existence. 

The  diagnosis  ol  hysterical  insanity  is  largely  depend- 
ent upon  tin'  previous  history  of  tin-  case.  Tin'  occur- 
rence '>f  local  anaesthesia,  hyperesthesia,  paralysis,  glo- 
bus  hystericus,  etc.,  together  with  the  physical  condition 
of  the  patient,  chlorosis,  disturbed  menstruation,  uterine 
or  ovarian  disease,  all  have  a  bearing  in  the  formation  of 
a  diagnosis, 

Hysterical  insanity  i-  essentially  a  condition  confined 
in  u en.  though  examples  of  iis  occurrence  in  men  an- 
nul wanting,  Ii  occurs  between  the  periods  of  puberty 
ami  the  climacteric,  ami  it-  victims  arc  usually  young 
women  and  old  maids.     Cases  died  ovarian  ami 

uterine  insanity  arc  usually  of  the  hysterical  type,  though 
no!  infrequently  the  hysterical  element  is  masked  or  dor 
main.  Insanity  of  pubescence,  in  both  sexes,  presents 
occasionally  hysterical  forms,  ami  bo  also  with  certain 
and  undefined  forms  of  mental  disturbance  in 
young  people  which  may  he  termed  developmental. 
The}  appear  at  a  period  when  the  organs  are  assuming 
activities  hitherto  unknown,  ami  occur  in  young  people 
who  have  been  taught,  or  have  formed  of  themselves, 
perverted   or  exaggerated   ideas   of   their  duty  in   life. 

These  cases  an-   prematurely  grave  and  reticent     l Is 

worms,  whose  lives  have  been  of  the  school-room  ami 
study  rather  than  <.t  the  Gelds  ami  play  ground  ;  win.,  as 
life  opens  up.  have  vague  longings  ami  aspirations,  born 
of  sensational  reading  and  hours  spent  in  day-dreaming, 
which  longings  earl}  take  wrong  directions,  rendering 
their  victims  misanthropic,  hypochondriacal,  hysterical, 
Insane  These  cases  nut  unusually  have  a  neurotic  he- 
redity, ami  in  many  instances  are  given  to  masturbation. 

The  manifestations  of  hysterical  insanity  are  as  mani- 
fold a-  those  of  ordinary  hysteria,  aggravated  ami  ex 
tended  by  perverted  senses.  These  are  the  cases  which 
carry  the  propensity  of  hysterical  patients  to  eat  incon- 
gruous materials,  to  the  extent  of  taking  substances  into 
tie-  alimentary  canal  which  may  be  positively  injurious. 
The}  Bwallow  pins,  cuius,  thimbles,  stones,  or  pass  them 
into  the  rectum  or  vagina.  In  women  the  insane  state 
frequently  takes  the  form  of  erotomania  They  accuse 
their  physicians  of  seeking  improper  relations  with  them, 
occasional  h  declaring  that  sexual  congress  has  been  ac- 
complished under  the  influence  of  an  anaesthetic. 

A.  patient  under  the  writer's  observation  charged  that 
ether  had  been  forced  into  her  room  ami  unconscious- 
ness produced  thereby,  she  insisted  that  the  odor  of  the 
drugwas  present,  ami  appealed  toothers  to  corroborate 
her  statements  in  n  gard  to  it.  Disorders  of  the  special 
senses  an-  nut  uncommon;  disturbances  of  smell,  taste, 
sight,  ami  hearing  an-  observed.  Hysterical  paralysis, 
hyperesthesia,  or  anaesthesia  complicate  some  cases. 
One  patient,  a  single  woman,  had  the  delusion  that  she 
had  been  courted  by  a  young  man.  thai  he  won  her.  and 
that  the}  weie  married.  Atnr  retiring  at  night,  the 
family,  w  l in  were  unaware  of  her  delusion,  were  alarmed 
by  shrieking,  i  i  i,  ami  a  crash  a-  of  breaking 

They  found  thai  she  had  leaped  from  the  w  indow  . 
and  w  as  running  across  the  tic  Ids.  in  explanation  of  her 
conduct  she  said  thai  her  husband  came  in  her  room, 
that  they  went  to  bed,  when  -he  smelled  the  odor  of 
sulphur,  and  found  to  her  horror  thai  -he  had  married 
the  devil,  at  which  she  immediatel}  escaped  from  his  em 

luac-    ;uiil    leaped    through    the    w  indow  .       This    patient 

qucnll}  passed  into  a  state  ol  dementia, 
The  following  historj  ol  a  case  of  hysterical  mania  in 
:i  man   -Imw  -  the   p  I  hallucinations  oi  -iidit  and    ' 


hearing.       W.    B ,    male,    aged     thirty  six.    married, 

father  in-anc.  was  admitted  under  the  writers  observa- 
tion to  the  New  York  State  Lunatic  Asylum  at  I'tica. 
Ili  had  recently  married,  had  worked  reguhirlv  at  his 
trade  of   bricklaying,  and    had   carried  on  a   small  farm. 

lie  had  attended  regularly  fur  several  days  a  mis-ion  ,,f 
the  Catholic  Church,  haa  abstained  from  food,  and  had 
lust  sleep,  lie  became,  a  week  before  admission,  talka- 
tive and  excited,  said  lit-  lead  Been  the  Virgin  Man.  and 
that  the  angels  talked  with  him.  On  the  moraine  of  ad- 
mission In-  became  violent,  and  suddenly  passed  into  :i 

Cataleptic  state.  Hewas  brought  to  the  asylum  in  re- 
straint, and  when  first  seen  was  lying  on  a  -ofa  appar- 
ently unconscious.  The  restraint  was  removed  and  his 
friends  questi d  as  to  his  history  During  the  inter- 
view he  passed  into  a  eunvulsive  Btate.  Observing  that 
in  his  convulsive  movements  he  managed  to  hit  or  kick 
those  standing  about  him.  and  that  it  was  impossible  to 
separate  the  eyelids  to  observe  the  state  of  the  pupils, 
the  nature  of  the  "convulsions  '  was  suspected,  and  the 
patient  sent  at  once  to  a  ward,  with  directions  to  the 
attendants  to  abstain  from  any  interference  with  him 
when  in  a  convulsive  slate,  beyond  protecting  him  and 
thnse  near  him  from  injury,  and  to  refrain  from  any 
mention  of  convulsions  in  hi-  presence — in  short,  to  ap- 
parently ignore  their  existence. 

Hi-  bowels  wen-  moved  by  injection,  he  was  put  upon 
tonics  and  full  diet,  and  after  having  six  or  eight  seizures 
during  the  first  few  days  ,,]'  hi-  stay  in  the  asylum,  he 
l  having  them. 

lie  continued  to  talk  abtijlt  his  visiun  ,,f  the  Virgin  fur 

a  longer  period,  ami  Bhowed  during  hi-  convalescence 
considerable  mental  enfeeblement.  He  gained  rapidly  in 
flesh,  was  within  two  weeks  employed  at  his  trade  about 
the  asylum,  and  in  three  months  went  home,  recovered. 

(  ases  of  acute  mania  frequently  have,  before-  the  mani- 
acal -\  mptnius  manifest  themselves,  considerable  depres- 
sion and  apprehension,  sometimes  amounting  in  positive 
melancholia.  The  early  symptoms  of  the  maniacal  at- 
tack in  these  cases  are  often  of  an  hysterical  type,  and 
the  writer  has  no  doubt  that,  had  the  case  above  nar- 
rated been  longer  detained  from  care,  he  would  have 
passed  into  a  prolonged  attack  of  acute  mania. 

Patients  with  hysterical  insanity  form  good  subjects 
f.r  experiments  in  hypnotism.  .V  young  Lrirl  at  one  time 
under  the  writer's  can-  exhibited  this  characteristic  In 
a  marked  degree.  Before  committal  to  the  asylum  she 
had  been  quite  \  iolent  in  her  demonstrations  toward  her 
foster-mother  (her  family  history  was  unascertained,  but, 
she  wa-  born  in  an  almshouse)— she  broke  the  dishes. 
upset  the  table,  or,  on  the  least  or  no  provocation,  as- 
saulted those  ai..  ut  her  in  the  most  violent  manner,  giv- 
ing vent  al  the  same  time  to  piercing  screams. 

After  admission  she  had.  fur  a  time,  w  hene\  er  crossed 
in  any  way,  attack-  of  violent  screaming,  breaking  the 
furniture,  and  tearing  her  clothing.  She  was  proud  of 
being  noticed,  especially  by  the  male  patients,  and  took 
pains  at  assemblies  and  entertainments  to  attract  atten- 
tion. She  talked  much  of  her  sexual  functions,  and  de- 
clared at  time-  that  -he  wa-  married.  Causing  her  to  tix 
her  attention  fur  a  few  moments  upon  any  bright  object 
was  sufficient  to  throw  In  r  into  a  h\  pnotic  state,  during 
which  she  obeyed  suggestions  made  to  her — held  heavy 
weights  in  painful  positions,  etc  li  wa-  observed  that 
-he  seemed  pleased  with  the  attention  attracted  to  her 
by  these  experiments,  and  after  two  or  thin-  trial-  they 
wen-  discontinued.  When  she  passed  from  under  ob- 
servation -he  still  had  paroxysms  of  hysterical  crying 
and  screaming,  attended  at  time- with  refusal  of  fund. 
Her  mind  had  deteriorated,  she  having  become  childish 
and  simple. 

\\  bile  a-,\  lum  care  affords  for  many  of  these  cases  just 
the  kind  of  treatment  and  repression   the}   need,  i 
must  be  exercised  1<  st  they  b<  come  i  aamored  of  the  ease 
and  I  ruin  responsibility  of  asylum  life,  and  drift 

int..  chronic  mental  enfeeblement  from  mere  lack  of  any- 
thing In  arouse  ambition  and  energ}  . 

A  patient  who  passed  through  a  \  cry  severe  attack  of 
hysterical  mania,  under  the  writer-  observation,  became 
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so  attached  to  asylum  life  that,  though  possessed  of  ample 
means,  she  endeavored,  under  an  assumed  name,  to  obtain 
a  position  as  nurse  in  the  asylum  wards. 

Hysterical  melancholia  often  presents  a  hypochondri- 
acal type  (see  Hypochondriacal  Insanity),  and  is  but  an 
exaggeration  of  the  morbid  desire  of  the  hysteric  for  at- 
tention and  sympathy.  Such  cases  can  be  cared  for  prop- 
erly at  home,  but  are  often  much  better  sent  away  from 
home  surroundings.  They  frequently  threaten  suicide, 
and  not  infrequently  attempt  it,  usually,  however,  with 
some  attention  to  publicity  and  the  probability  of  observa- 
tion. A  hysteria  melancholic  who  jumped  into  a  pond, 
with  supposed  suicidal  intent,  was  very  anxious  that  the 
mud  should  be  washed  from  her  face  and  her  clothing 
"before  the  writer,  who  was  hastily  summoned  to  see  her, 
should  be  admitted,  and  she  made  the  attempt  in  the 
presence  of  a  dozen  bystanders. 

These  patients  are  morbidly  sensitive — they  imagine 
that  some  one  is  endeavoring  to  injure  their  character ; 
they  become  seclusive,  are  moody,  cry  easily,  begin  to 
take  unusual  interest  in  their  health,  especially  as  con- 
cerns the  sexual  functions,  and  not  infrequently  develop 
morbid  ideas  concerning  them. 

They  sometimes  form  habits  of  masturbation.  They 
reject  food  from  the  stomach  until  the  point  of  exhaus- 
tion is  reached,  and  these  cases, 
on  this  account  alone,  some- 
times assume  a  serious  aspect. 
While  apparently  very  de- 
pressed, and  acting  without  vo- 
lition, they  usually  manage  to 
present  the  symptoms  which 
will  attract  the  most  attention 
and  demand  the  greatest  care. 
These  are  the  cases  which  re- 
tain the  urine,  and  occasionally 
volunteer  the  suggestion  that 
the  physician  may  rind  it  neces- 
sary to  use  the  catheter. 

Sometimes,  apparently  for  the 
purpose  of  making  trouble,  but 
usually  under  the  influence  of 
delusions  that  the  food  is  poi- 
soned, that  the  stomach  is  full, 
that  the  bowels  will  never  be 
opened  again,  or  through  some 
religious  idea  that  it  is  wrong 
to  eat,  hysterical  melancholies 
refuse  food.  Such  patients 
should  be  approached  in  every 
other  way  first,  but  recourse  to 
the  stomach-  or  nasal-tube  may 
become  necessary.  A  soft-rub- 
ber catheter  (Nos.  10  to  12)  attached  to  a  Davidson 
syringe  makes  a  convenient  feeding  apparatus.  The 
catheter  may  be  passed  through  the  nose  to  the  back  of 
the  pharynx,  or  carried  beyond  the  epiglottis  into  the 
oesophagus.  After  the  bulb  of  the  syringe  has  been  com- 
pressed once  or  twice,  the  dish  holding  the  food  may  be 
raised  above  the  level  of  the  patient's  head,  when  the  ap- 
paratus will  act  as  a  siphon.  The  patient  should  never 
be  permitted  to  get  in  a  state  of  exhaustion  from  refusal 
of  food.  The  process  of  forced  feeding  is  simple  and 
easy. 

Treatment. — If  nutrition  is  impaired,  as  is  usually  the 
case,  attention  should  be  directed  toward  the  appetite  and 
digestion.  But  for  the  unfortunate  fact  that  these  cases 
easily  become  wedded  to  the  bed,  the  "rest  treatment" 
would  be  a  valuable  adjunct  in  treatment.  As  soon  as 
.  practicable  these  patients  should  be  taken  into  the  fresh 
air.  Separation  from  the  unwise  sympathy  of  friends  is 
necessary  ;  if,  therefore,  they  are  treated  at  home,  a  good 
trained  nurse  should  be  placed  in  charge,  and  friends 
kept  at  a  distance.  Milk,  eggs,  and  other  forms  of  easily 
assimilated  and  nutritious  food  must  be  given  in  abun- 
dance. Occasionally  stimulants  are  .required.  Valerian 
and  assafoetida,  in  some  forms,  have  been  found  to  pos- 
sess some  value.  Bromide  of  sodium  in  combination 
with  valerianates  exercises  a  calming  influence  upon  the 


hysteric  storms  which  disturb  the  progress  of  the  case. 
If  there  be  uterine  or  ovarian  disease,  treatment  should 
be  directed  toward  its  removal ;  but  those  in  charge  of 
these  cases  cannot  exercise  too  much  caution  in  explor- 
ing the  condition  of  the  sexual  apparatus.  Rest,  freedom 
from  home  cares,  separation  from  the  husband  in  the  case 
of  married  women,  will  often  be  all  that  is  necessary  to 
correct  disturbed  sexual  functions  ;  and  more  than  this 
may  excite  mental  symptoms  which  will  but  aggravate 
the  case.  Timidity,  however,  in  directing  proper  treat- 
ment is  to  be  deprecated.  A  blister  or  leeches  over  the 
ovary,  or  cupping,  may  be  of  value  in  some  instances,  es- 
pecially of  ovarian  irritation. 

Pressure  over  the  ovarian  region,  as  suggested  by 
Charcot,  will  not  infrequently  cut  short  the  convulsive 
seizures  observed  in  some  of  these  cases.     (See  Hysteria.) 

Hystero-Epilepst. — Under  the  head  of  Hysterical  In- 
sanity, this  subject  is  deserving  of  mention.  The  title  is 
somewhat  ambiguous  in  that  it  implies  a  combination  of 
hysteria  and  epilepsy.  Charcot  teaches  (and  correctly, 
we  are  inclined  to  believe)  that  the  disease  is  not  a  com- 
bination of  the  two,  but  hysteria  pure  and  simple  pushed 
to  its  fullest  development.  The  difference  between  it 
and  the  ordinary  hysterical  attack,  with  its  convulsive 
movement,  its  storms  of  laughter  and  crying,  and  its 
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mental  disturbance,  are  quantitative,  not  qualitative.  The 
following  description  of  hystero-epilepsy  is  abridged 
from  Jolly  ("  Cyclopaedia  of  Practical  Medicine,"  edited 
by  Dr.  H.  von  Ziemssen,  vol.  xiv.)  :  Tetanic  symptoms 
occur,  the  highest  degree  of  opisthotonos  developing  it- 
self. The  patient  rests  upon  the  head  and  heels,  or  other 
distortions  of  the  trunk  and  contortions  of  the  limbs  oc- 
cur. The  limbs  are  made  to  assume  the  most  remarkable 
positions,  the  toes  are  flexed,  the  fingers  flexed  or  ex- 
tended in  extreme  tension.  The  countenance  is  distorted 
with  grimaces,  sometimes  assuming  a  happy,  ecstatic  ex- 
pression, sometimes  the  opposite.  The  patients  throw 
themselves  violently  backward  and  forward.  They  pass 
into  a  state  of  delirium,  and  give  expression,  disjointedly 
and  incoherently,  to  delusions.  The  attacks  vary  in  dura- 
tion from  a  few  minutes  to  hours.  Consciousness  ap- 
pears partially  lost ;  through  powerful  or  sudden  impres- 
sions the  attacks  may  be  terminated. 

Richer  ("Etudes  Cliniques  sur  la  Grande  Hysteric,  ou 
Ilysiero-epilepsie  ")  divides  the  attack  into  four  stages  : 
First,  the  epileptoid  period,  divided  -into,  first,  the 
tonic  phase  ;  second,  the  clonic-  phase  ;  third,  the  phase 
of  resolution.  Second,  the  period  of  contortions  and  of 
movement  of  the  whole  body.  Third,  the  period  "I 
emotional  attitudes.     Fourth,  the  period  of  delirium. 

The  following  description  of  aii  attack  of  hystero  epi- 
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lepsj  i-  abridged  from  "  Iconographic  Photographique 
de  (a  Salpetrien  ."  tome  ii  .  from  which  Ibe  illustrations 
are  alBo  takt  a 

Utaek. — The  respiration  isirregular, 
with  evident  oppression,  and  speech  i-  interrupted.  Peel- 
ing the  attack  coming  on,  the  patient  tries  to  restrain  her- 
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self.  "  I  have— dif—fl— cult— respiration.  I  will  not  be 
— sick — in  order — not  to  have— nitrite  ofamyl."  There 
arc  movements  of  elevation#of  the  abdomen,  the  jaws 
move  intermittently  in  mastication,  the  nostrils  expand, 
the  forehead  wrinkles,  the  eyelids  tremble,  the  gaze  be- 
comes fixed,  the  pupils  dilate,  the  eyes  arc  carried  up- 
ward, the  patient  has  lost  consciousness. 

!',  Hod  i  Epileptoid).—  (a)  Tonic  phase  :  The  whole 
body  becomes  rigid,  the  arms  stiffen,  exercising  more  or 
less  perfect  movements  of  circumduction,  often  approach- 
ing one  another  in  the  median  line  till  the  wrists  touch  on 
their  dorsal  aspect    The  lower  limbsare  thrown  violently 

about,  and  then  the  feel  assume  the  positi< f  talipes 

equino-varus.  Respiration  is  interfered 
with,  the  abdomen  is  motionless,  the  pulse 
hard.  Occasionally  during  the  first  phase 
foam  issues  from  the  mouth,  (6)  Phase  of 
tetaniform  and  clonic  spasms:  The  head, 
which  was  drawn  to  one  side,  resumes  its 
normal  position  ;  the  face  bet  omes  more 
flushed  ;  the  patii  nl  crii  a  but,  "Oh!  oh  I  " 
The  facial  muscles  exhibit  well-marked 
clonic  com  ulsions  ;  the  eyelids  arc  raised 
and  lowered  with  considerable  regularity 
and  with  marked  slowness  in  contrast 
w  iih  the  rapid  tremor  obscn  ed  in  the  be- 
ginning of  the  attack.  Clonic  convul- 
sions or  tetanic  spasms  Beize  the  limbs. 
(r)  Phase  of  stertor  :  The  face  is  bathed  in 
i»  rspiration,  the  foam  from  the  mouth  in- 
creases, the  breathing  i nes  rapid  and 

noisy.     Repose.     The  respirations  become 
regular;  there  are  movementsof  degluti- 
tion and  undulations  of  the  abdomen. 
S  /'  C  /'      d,  Pt  Hod  of 

This  period    presents    two 
varieties,  \\  1 1  i  <  Ii  maj  ach  other 

in  the  same  attack,     (a  i  Clonic  movemi 
of  the  limbs  and  reciprocal  movements  of 
the  head,  which  is  Bhaken  from  Bide  to  side 
or  beats  the  pillow      The  <  :olor  of  the  face  disappears,  in 
spiic  of  the  rapidity  of  the  movement  i  The  patient 

opens  her  mouth  wide,  puts  oul  her  tongue,  moves 
rapidly  from  the  edge  to  the  middle  of  the  bed,  crying 
11 1  lh  '  oh  ' "    The  bodj  becomes  bent  lik<  a  bow,  r<  - 

only  on  the  nape  of  the  neck  and  the  feet,      Tlie  arm 


alternately  thrust  out  and  contracted.  After  maintaining 
this  position  for  Bome  time  the  patient  sits  up  and  sud- 
denly falls  back  on  the  bed,  repeating  (he  movement 
rapidly  Beveral  times,  the  arms  and  leu-  being  animate  d 
at  the  Bame  time  by  movements  of  flexion  and  extension. 
At  times  the  position  of  opisthotonos  is  not  fully  as- 
sunicd — the  body  i-  hut  Blightly 
arched,  the  head  thrown  back, 
the  eyes  turned   up.  and  the 

arms   and    limbs  extended   in  a 

tetanic  condition.     To  this  po- 
sition the  term  "  crucifiement " 
i-  given  by  the  French. 
1842.)      Another   period   of    re- 
pose i-  followed  by — 

Tlu  Period  of  Delirium. — 
The  patient  Bits  up,  and  her 
countenance  assumes  at)  ex- 
pression of  joy.  She  follows 
an  imaginary  being  with  her 
gaze,  to  whom  she  addn 
her  remarks.     (Fig.  1848  ) 

Attacks  of  hystero-epuepsy 
are  preceded  by  :i  prodromal 
staue.  lasting,  in  some  i 
Beveral  days,  which  Richer  sub- 
divides into  live  periods,  viz.: 
First,  the  psychical,  with  hal- 
lucinations and  delusions 
cThd,  the  period  of  affections; 
of  organic  functions;  third, 
period  of  affections  of  mobil- 
ity :  fourth,  period  of  affections 
of  sensibility  ;  fifth,  period  "f  syncopal  attack-. 

In  the  first  of  these  prodromal  stages  the  patient  neg- 
lects her  usual  occupations  ami  falls  into  a  condition  of 
introspection,  insignificant  circumstances  are  (\ 
ated.  She  neglects  la  r  dress,  and  not  infrequently 
abandons  propriety.  Shemaj  !»■  profoundly  depressed. 
At  times  painful  hallucinations  disturb  her  :  occasion- 
ally the  depressions  alternate  with  periods  of  elation 
ami  excitement.  The  organic  functions — digestion,  res- 
piration, circulation — are  disturbed  in  the  second  prodro- 
mal stage.  Nausea,  and  want  of.  orperverted,  appetite  are 
manifested.  The  bowels  are  constipated  or  the  reverse. 
The  urine  is  abundant,  pale,   limpid.     Spasms  of  the 
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throat  and  larynx  arc  not  uncommon.  The  loss  of 
muscular  power  is  an  extension  of  the  paralytic  symp- 
toms so  often   observed  in   hysterical   patients,  and  is 

blended  with   the  alfeclions  of   sensibility   of  the   fourth 

sta^e.     There  are  usually  anaesthesia       in  some  stages, 

hut  not  in  all.  the  syncopal  staue  i-  masked,  the  patient 
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passing  into  this  just  prior  to  the  epileptoid  stage  of  the 
seizure. 

In  some  instances  the  physical  disturbance  is  the  most 
marked  of  all  the  prodromata,  and  it  has  been  termed  in 
consequence  the  "  physical  aura."  Charcot  and  Bourne- 
ville  consider  the  absence  of  a  rise  in  temperature  the 
best  diagnostic  test  between  the  epileptic  state  and  the 
condition  known  as  hystero-epilepsy.  Only  in  excep- 
tional cases  does  the  temperature  rise  above  38°  C,  while 
in  epilepsy  a  temperature  of  40°  C.  is  observed. 

As  to  treatment,  the  course  pursued  in  cases  of  ordi- 
nary hysteria  is  indicated.  Electricity,  especially  with 
the  static  apparatus,  may  be  used  with  good  results.  Oc- 
casionally the-seizures  may  be  cut  short  by  applying  the 
poles  of  a  galvanic  battery— one  to  the  forehead,  the  other 
to  the  ovarian  region — and  suddenly  reversing  the  cur- 


rent. Pressure  over  the  ovaries  has  been  referred  to. 
A.  McLane  Hamilton  {Brain,  January,  1886)  reports  a 
case  of  hystero-catalepsy  in  a  male  patient  cut  short  by 
firm  pressure  applied  to  one  testicle.  An  analogy  exists, 
which  is  of  interest  in  a  medico-historic  sense,  between 
hystero-epilepsy  and  some  of  the  epidemic  delusional 
states  of  the  middle  ages  and  of  the  present  day  indeed. 
The  flagellantes,  the  victims  of  the  dancing  mania  of 
some  parts  of  Europe,  and  the  jumpers  of  Maine  and 
Canada  belong  to  this  class.  Edward  X.  Brush. 

INSANITY  IN  ACUTE  AND  CHRONIC  ALCOHOL- 
ISM. The  word  alcoholism  might  be  used  to  include 
all  the  effects  upon  the  functions  and  structures  of  the 
human  body  of  alcohol  when  taken  in  a  dilute  form,  as 
found  in  the.differeut  varieties  of  fermented  and  distilled 
liquids.  And  the  various  degrees  of  intoxication,  or  per- 
versions of  mental  action,  caused  by  the  direct  effects  of 
alcohol,  while  present  and  circulating  in  the  blood,  might, 
with  technical  accuracy,  be  included  under  the  general 
bead  of  insanity.  Both  psychologists  and  jurists  have 
properly,    however,    maintained   a   distinction    between 


those  mental  disturbances  produced  by  the  direct  imbi 
bition  of  alcoholic  liquids,  and  which  cease  in  a  few 
hours  after  the  imbibition  ceases,  and  those  mental  de- 
rangements and  hallucinations  that  may  continue  for  days, 
weeks,  or  months  after  all  use  of  alcohol  has  ceased.  The 
first  are  universally  styled  paroxysms  of  intoxication,  or 
simple  drunkenness,  and  the  latter  some  form  of  insanity. 

With  the  same  propriety,  the  word  alcoholism  should 
be  applied  only  to  such  changes  in  the  functions  or 
structures  of  the  living  animal  body  as  continue  for  a 
longer  or  shorter  period  after  the  imbibed  alcohol  has 
entirely  disappeared  from  the  circulating  fluids  of  the 
body.  Such  more  persistent  changes  are  probably  never 
induced  by  the  drinking  of  a  single  day,  or  by  a  sin- 
gle paroxysm  of  intoxication.  But  whenever  excessive 
drinking  of  alcoholic  liquors  is  continued  for  one  or  more 
weeks,  it  induces  such  modifications  of  the  mental  and 
physical  processes  as  may  require  the  lapse  of  an  equal 
length  of  time  for  their  recover}' after  the  drinking  ceases  ; 
and  hence  these  cases  are  classed  under  the  head  of 
acute  alcoholism.  When  individuals  frequently  repeat 
such  protracted  periods  of  excessive  drinking  for  years, 
or  if,  instead  of  more  or  less  frequent  periods  of  de- 
bauchery, the}-  take  alcoholic  liquors  more  moderately, 
but  daily,  for  many  years,  changes  of  a  permanent  char- 
acter are  established  in  the  various  structures  and  func- 
tions, and  the  condition  is  known  as  chronic  alcoholism. 

The  cases  of  insanity,  or  marked  mental  derangement, 
occurring  in  acute  alcoholism  may  be  classed  in  two 
groups,  usually  called  delirium  tremens  and  mania  a, 
potu  ;  while  those  existing  in  connection  with  chronic 
alcoholism  are  included  under  the  heads  of  dipsomania 
and  alcoholic  dementia.  As  it  is  not  my  purpose  to  dis- 
cuss here  the  general  pathology  of  either  acute  or  chonic 
alcoholism,  I  shall  proceed  directly  to  the  consideration 
of  the  first  of  these  groups,  viz., 

Delirium  Tremens. — The  symptoms  that  characterize 
and  accompany  the  mental  disease  called  delirium  tre- 
mens vary  much  in  severity  and  duration  in  different 
cases.  They  may  supervene  while  the  individual  is  still 
using  a  full  supply  of  the  alcoholic  beverage  or  other 
narcotic,  or  they  may  not  commence  until  eight  or  ten 
days  have  elapsed  after  the  supply  has  ceased.  In  at 
least  three-fourths  of  all  the  cases  that  have  come  under 
my  observation  the  disease  has  manifested  itself  while 
the  patient  was  still  taking  a  full  supply  of  the  alcoholic 
drinks. 

In-  the  initial  stage  the  face  becomes  more  pale  ;  the 
skin  cool  and  generally  moist  ;  the  pulse  quick,  soft,  and 
variable  ;  the  muscular  system  tremulous  and  unsteady  ; 
and  the  mind  excited  and  apprehensive,  with  little  or  no 
disposition  to  sleep. 

In  the  milder  cases  these  symptoms  continue  to  increase 
until,  at  the  expiration  of  two  or  three  days,  the  expression 
of  countenance  becomes  anxious  and  excited,  the  muscles 
are  constantly  tremulous,  and  there  is  complete  insomnia, 
with  frequent  hallucinations  of  sight  and  hearing,  gen- 
erally  of  an  unpleasant  or  frightful  character.  These  are 
usually  increased  at  night,  the  patient  being  startled  every 
few  minutes  at  imaginary  noises  and  visions  of  enemies, 
demons,  snakes,  etc.,  rising  up  in  every  corner  of  the 
room,  or  chiefly  on  his  bed,  with  sometimes  sensations  of 
reptiles  crawling  over  him  under  the  bedclothes.  Thus 
tortured  by  fear,  the  paiient  sometimes  endeavors  to  pro- 
tect himself  by  drawing  the  bedclothes  closely  around 
him  and  refusing  to  move  ;  but  more  frequently  he  makes 
the  most  frantic  efforts  to  escape  from  the  room,  cither  by 
the  door  or  directly  through  the  windows,  and  requires 
two  or  three  vigilant  attendants  to  prevent  him  from 
injuring  or  destroying  himself.  The  sleeplessness,  the 
constant  terror,  the  physical  exertion  occasioned  in  com- 
bats with  his  hallucinations,  and  generally  the  refusal  to 
take  food  through  fear  of  being  poisoned,  rapidly  reduce 
the  strength  of  the  patient,  and  before  the  end  of  a  week 
his  pulse'becomes  small,  soft,  and  frequent  ;  his  respira- 
tion hurried  and  unsteady  ;  Iris  extremities  cool,  and  skin 
wet  with  perspiration  ;  urine  scanty,  with  occasionally 
traces  of  albumen;  bowels  inactive;  tongue  generally 
clean  and  tremulous,  though,  in.  some  cases,  covered  with 
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a  dirt)  white  coal  ;  there  i-  much  thirst,  especially  for  al- 
coholic drinks  ;  ami,  not  infrequently,  prompt  rejection 

of  bolb  l I  and  di  ink-  lake-  place  by  vomiting.    In  much 

i in-  larger  numbi  r  of  cases  after  thus  reaching  a  state  of 
decided  general  prostration,  and  after  the  lapse  of  from  five 
in  ten  da)  s,  the  tormenting  hallucinations  begin  to  abate  ; 
the  patient  gets  longer  intervals  of  rest  and  partial  sleep, 
especially  during  the  day;  he  takes  and  retains  more 
irishment ;  pulse  becomes  slower  and  more  Bteady, 
and  his  skin  more  natural.  These  changes  indicate  the 
beginning  of  com  which  is  generallj  well  ea 

tablished  by  1 1 1 « -  end  of  the  second  week.  But  in  the 
more  severe  class  of  cases  all  the  mental  and  neri 
phenomena  are  more  intense,  and  after  from  four  to  six 
day-  and  nights  of  extreme  agitation  and  insomnia  - 
exhaustion  supervenes,  with  constant  muscular  tremors 
and  picking  or  the  bedclothes,  unsteady  and  weak  cardiac 
ion,  thready  and  variable  pulse,  cold  and  leaden-col 
ored  extremities,  copious  and  sometimes  involuntary  in- 
testinal discharges,  or  persistent  vomiting,  and  very  scanty 
or  suppressed  urine  ;  and  death,  Bometimes  preceded  by  a 
general  convulsion,  speedily  follows. 

In  a  few  even  of  the  milder  cases  the  early  stage  is 
accompanied  by  lever,  indicated  by  mure  flush  of  the 
face,  a  white  coal  on  the  tongue,  a  fuller  pulse,  more  epi- 
gastric tenderness  and  vomiting,  and  an  elevation  of  tem- 
perature of  two  or  three  degrees. 

Such  symptoms  indicate  the  presence  of  more  than 
usual  irritation  or  inflammatory  action  in  the  gastric 
mucous  membrane,  and  more  or  less  hepatic  congestion. 
Bronchitis  and  broncho- pneumonia  a  No  occasional  ly  exist 
as  complications  of  delirium  tremens,  especially  in  the 
cold  and  variable  seasons  Of  the  year,  and  add  to  the 
danger  of  fatal  results. 

(Muses. — While  it  is  true  that  ninety  per  eent.  of  all  the 
cases  Of  delirium  tremens  that  have  occurred  in  civil- 
ized  countries   have   been   caused  by  the  use  of  alcoholic 

liquors,  still  cases  have  occasionally  occurred  from  the 
injudicious  use  of  the  preparations  of  opium  and  other 
narcotics  and  anaesthetics. 

Cases  have  been  produced  by  the  use  of  the  weaker  al- 
coholic preparations,  such  as  the  varieties  of  beer  and 
wine,  but  far  the  larger  number  arise  from  the  abuse  of 
the  Stronger  distilled  spirits,  as  whiskey,  brandy,  rum,  and 
gin.  To  act  as  an  efficient  cause,  it  is  generally  necessary 
that  the  amount  should  be  sullicient  to  destroy  the  appe- 
tite for  food,  and  maintain  at  least  a  slate  of  partial  in- 
toxication daily  for  from  one  to  six  weeks.  The  disease 
appears  to  be  more  readily  induced  in  persons  of  a  ner- 
vous, excitable  temperament  and  feeble  vitality  ;  and  one 
attack  leaves  ihe  system  more  susceptible  than  before  to 

subsequent  attacks  from  the  same  causes. 

.Much  the  larger  number  of  cases  are  met  with  in  the 
male  sex,  and  between  the  a  Lies  of  twenty  and  fifty  years  ; 

not  because  nun  are  more  susceptible  to  the  disease  than 

women,  but  simply  because  a  much   larger  proportion  of 

men  than  of  women  drink  excessively  during  the  active 
period  of  adult  life. 

Pathology. — In  all  cases  of  death  from  delirium  tre- 
mens, in  which  the  post-mortem  examination  has  been 
conducted  with  thoroughness  and  skill,  Bome  apprecia- 
ble pathological  changes  have  been  found  in  portions  of 
the  brain  or  its  membranes,  the  gastro-duodenal  mucous 
membranes,  the  muscular  structure  of  the  heart,  and,  in- 
di  i  d.  in  all  the  more  important  excretorj  glandular  Btruct- 
of  the  buds,  in  most  cases  tiie  membranes  of  the 
brain  present  a  certain  degree  of  passive  congestion  or 
hyperemia,  with  Borne  parts  of  the  arachnoid  and  pia 
mater  thickened  and  opaque.  Similar  fulness  of  the 
els  ol  lie-  brain  i-  generally  seen  on  section,  though 

in    some    cases    the    convolutions    have   appeared    rather 
shrunken  and  increased  in  density,  and  microscopic  ex 
animations  also  detect  tat  granules,  atroph)  of  nerve-cells, 

and  hypertroph)   of  c ective  tissue.     Some  degree  of 

us  effusion  may  be  found  both  on  the  cerebral  surface 

and    ill    Ihe   \  cut  rides,  and   c    rarely   there  are   Blight 

hemorrhagic  extravasations  in  the  cerebral  substance. 

No  marked  changes  are  found  in  the  lungs,  except 
slight  passive  congestion  and  occasionally  hypostatic  en- 


•  incut  and  (edema  in  the  posterior  and  inferior  parts. 
The  muscular  structure  of  the  heart  is  much  more 
quently  found  pale,  soft,  or  flabby,  and  revealing  under 
the  microscope  fatty  granular  degeneration.  Post-mor- 
tems in  this  class  of  subjects  reveal  DO  more  constant 
morbid  condition  than  tin-  congested  stale  of  tin-  mucous 

membrane  of  tin-  stomach  and  duodenum,  with  some 

parts  thickened  and  showing  abrasions  or  Blight  ulcera- 
tions. The  liver  and  kidneys  are  rarely  found  tree  from 
unnatural  fulness  of  the  vessels,  with  increase  of  fat- 
granules  and  hyperplasia  or  commencing  Bclerosis  of  the 
connects  e  tissue 

Hut  no  one  of  all  the  important  pathological  chalices  ] 
have  mentioned,  a-  found  in  different  .structures,  can  be 
claimed  as  peculiar  to  subjects  having  died  of  delirium 
tremens.  On  the  contrary,  they  all  belong  to  the  general 
morbid  conditions  known  as  mute  and  chronic  alcohol- 
ism, and  are  generally  found  developed  in  direct  ratio  to 
the  length  of  time  the  subject  had  indulged  in  the  u- 
alcohohc  liquors  durinLr  life  and  the  quantity  used.  The 
special  morbid  conditions  of  the  brain  causing  the  phe- 
nomena of  delirium  tremens  an-  n<  >t  readily  appreciable  to 
the  senses  in  a  post-mortem  examination.  They  evidently 
consist  in  an  impoverishment  or  lack  of  nutrition  from 
protracted  omission  of  food,  coincident  with  the  dimin- 
ished cell  activity  or  molecular  change  caused  by  an  ex- 
cessive  impregnation  of  alcohol.  It  is  only  when  a  patient 
has  maintained  a  more  or  less  protracted  state  of  aeute 
alcoholism,  coupled  with  sufficient  deprivation  of  food  to 
cause  defective  nutrition  of  nerve-cells,  that  the  peculiar 
phenomena  of  mental  derangement  are  manifested.  In 
former  times  it  was  generally  supposed  that  the  imme- 
diate manifestation  of  delirium  and  hallucinations  was 
caused  by  a  too  sudden  withdrawal  of  the  alcoholic  drink. 
But  it  is  now  conceded  by  all  clinical  observers  of  experi- 
ence that  much  the  larger  number  of  cases  commence 
while  the  alcoholic  beverage  is  still  being  freely  used  by 
the  patient.  So  far  as  my  experience  goes,  only  such  pa- 
tients are  attacked  with  the  phenomena  of  delirium  tre- 
mens several  days  after  having  discontinued  the  use  of 
the  alcoholic  drink  as  either  from  gastric  disease  or  trau- 
matic injuries  fail  to  take  and  retain  sufficient  nourish- 
ment to   commence   reparative   nutrition  as  s i   as  the 

alcohol  is  discontinued.  The  rational  inference,  there- 
fore, is  that  the  essential  pathology  of  the  disease  consists 
ill  cerebral  impoverishment,  with  more  or  less  of  retained 
products  of  disintegration  coincident  with  acute  alcohol- 
ism, or  a  similar  general  condition  induced  by  some  other 
anaesthetic  or  narcotic. 

Diagnosis. — Little  need  be  said  in  regard  to  the  diag- 
nosis of  delirium  tremens,  as  it  seldom  happens  that  the 
history  of  the  case  is  not  easily  obtained  ;  and  the  pecu- 
liar character  of  the  mental  hallucinations,  coupled  with 
muscular  tremors,  supervening  upon  a  course  of  alco- 
holic dissipation  or  the  excessiv  e  use  of  other  intoxicants, 
leaves  very  little  chance  for  doubt  or  error.  From  acute 
or  subacute  inflammation  of  the  brain  or  its  membranes 
it  is  distinguished,  not  only  by  the  character  of  the  hallu- 
cinations and   muscular   tremor,   but    by   the  absence   of 

p)  rexia  and  acute  pain,  and  the  presence  of  a  soft,  quick 

puNe.  cool  and  moist  skin,  and  nearly  natural  condition 
of  the  pupils. 

Prognosis. — When  not  complicated  by  some  important 
inflammation,  as  gastro-duodenitis,  meningitis,  or  pneu- 
monia, delirium  tremens  is  a  self-limited  disease,  with 
a  pretty  uniform  tendency  to  recovery  of  the  patient. 
Clinical  observations  have  shown  that  a  large  majority 
of  such  cases  begin  to  convalesce  in  from  live  to  nine 
days,  if  simply  deprived  entirely  of  the  further  use  of 
alcoholic  drinks,  kept  as  much  as  possible  al  rest,  with 
milk,  or  other  bland  nourishment,  and  quiet,  careful 
nursing,  without  medicine.  And  yet,  such  is  the  dis- 
tressjn^  nature  of  the  delirium,  the  fear  and  anxiety  that 
it  impresses  upon  the  patient  and  hi-  friends,  that  it  is 
desirable,  and  indeed  necessary,  for  these  patients  to  be 
placed  in  the  hands  of  a  judicious  physician,  who  will 
pursue  some  definite  course  of  treatment,  aided  by  a 
faithful  and  intelligent  nurse.  Tin-  latter  is  perhaps  of 
more  importance  than  the  former;  fur  nothing  exerts  a. 
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more  unfavorable  effect  upon  a  patient  under  the  excite- 
ment of  delirium  tremens  than  to  be  left  in  the  hands  of 
half  a  dozen  frightened  friends,  who  will  constantly  en- 
deavor to  convince  him  of  the  imaginary  character  of  his 
hallucinations  and  hold  him  in  bed  by  direct  physical 
force,  thereby  hastening  on  a  dangerous  degree  of  ex- 
haustion. 

Perhaps  the  most  frequent  complication  is  acute  or 
subacute  gastritis  or  gastro-duodenitis,  and  when  it  ex- 
ists there  is  great  danger  that  the  persistent  vomiting  and 
entire  deprivation  of  nourishment  will  end  in  early  fatal 
exhaustion.  The  coexistence  of  either  active  meningitis 
or  pneumonia  is  still  more  dangerous,  but  fortunately  of 
much  less  frequent  occurrence. 

Treatment. — When  I  commenced  the  practice  of  medi- 
cine, about  fifty  years  since,  the  disease  under  considera- 
tion was  very  generally  thought  to  require  an  active,  if 
not  decidedly  heroic,  treatment.  The  leading  objects 
then  appeared  to  be  a  lessening  of  the  supposed  danger 
from  cerebral  inflammation  and  the  control  of  the  de- 
lirium by  inducing  sleep.  One  pretty  free  bleeding,  by 
venesection,  and  a  dose  of  physic  at  the  commencement, 
to  be  followed  by  full  doses  of  opium  or  some  one  of 
its  preparations  until  sleep  was  induced,  constituted  the 
general  outline  of  the  treatment.  Both  clinical  experi- 
ence and  increased  knowledge  of  the  pathology  of  the 
disease  soon  caused  the  practice  of  venesection  to  be 
abandoned  as  unnecessary  and  often  injurious.  But  the 
liberal  and  often  excessive  use  of  opiates  was  continued 
much  longer,  and  is  not  wholly  abandoned  even  at  the 
present  time.  One  of  the  first  fatal  cases  of  delirium 
tremens  that  came  under  my  observation  was  treated  by 
his  physician  with  large  and  frequently  repeated  doses 
of  opium  until  sleep  was  induced,  quickly  passing  into 
profound  coma  or  narcotism,  and  death  a  few  hours 
later.  Such  results  in  those  days  were  not  very  rare,  and 
were  generally  attributed  by  the  physician  and  friends 
to  cerebral  congestion  or  effusion.  But  in  the  case  under 
my  observation  the  closely  contracted  pupils,  the  rapid 
transition  from  wild  hallucinations,  first  to  sleep,  then  to 
profound  insensibility,  coldness  and  blueness  of  the  sur- 
face, and,  last,  involuntary  discharges  and  death,  led  me 
to  think  that  the  result  wTas  directly  attributable  to  the 
rapidly  accumulative  effects  of  the  opiates.  "While  at  the 
present  time  the  active  opiate  treatment  is  much  less  fol- 
lowed than  formerly,  and  has  been  largely  superseded 
by  the  use  of  bromides  and  chloral  as  quieting  agents, 
there  is  still  danger  from  the  administration  of  frequently 
repeated  large  doses  of  the  latter.  Soon  after  the  intro- 
duction of  chloral  as  a  remedy  in  these  cases,  a  patient 
was  admitted  to  the  medical  wards  of  the  Mercy  Hospi- 
tal, Chicago,  in  the  early  stage  of  active  delirium  tre- 
mens. The  house  physician  administered  chloral  hydrate, 
in  doses  of  fifteen  decigrams  (grs.  xxij.),  every  hour. 
Soon  after  taking  the  third  dose  the  patient  became 
quiet,  and  in  another  hour  was  unconscious  and  the 
respiration  so  nearly  suspended  that  artificial  respiration 
had  to  be  practised  for  three  hours,  when  the  effects  of 
the  chloral  began  to  abate,  and  the  patient  subsequently 
recovered.  Another  less  fortunate  case  came  to  my 
knowledge  in  the  same  city,  which  illustrates  the  great 
danger  of  giving  full  doses  in  quick  succession  of  differ- 
ent narcotics.  A  naturally  strong  working-man  had  been 
in  a  state  of  constant  delirium,  with  terrible  hallucina- 
tions, for  three  or  four  days,  when  his  physician,  anxious 
to  gain  control  over  the  intense  excitement,  gave  several 
fair  doses  of  bromide  and  chloral  at  short  intervals,  and 
not  seeing  much  immediate  effect,  he  added  a  hypoder- 
matic injection  of  two  centigrams  (gr.  $)  of  sulphate  of 
morphine,  which  was  soon  followed  by  entire  quiet  and 
apparent  sleep.  He  left  directions  to  have  the  patient 
kept  quiet  so  long  as  he  should  sleep.  In  about  two 
hours  he  was  sent  for  in  great  haste,  and  on  arriving  at 
the  bedside  found  his  patient  already  dead.  The  appar- 
ent sleep  had  passed  rapidly  into  profound  insensibility, 
with  slower  and  slower  respiratory  movements  until 
they  ceased  entirely.  It  is  not  probable  that  either  the 
hypodermatic  injection  of  morphine  or  any  one  dose  of 
the  chloral  hydrate  alone  would  have  put  the  life  of  the 


patient  in  jeopardy.  But  administering  them  at  too 
short  intervals  produced  a  fatal  accumulation.  I  have 
thought  it  proper  to  allude  to  these  cases  as  a  warning, 
because  the  same  error  has  been  many  times  committed, 
not  only  in  the  treatment  of  delirium  tremens,  but  in 
combating  many  other  forms  of  extreme  distress. 

For  the  successful  management  of  nearly  all  cases  of 
delirium  tremens  three  things  are  very  desirable,  if  not 
indispensable. 

First,  a  faithful,  courageous,  and  kind  nurse,  who  will 
keep  the  room  quiet,  properly  ventilated,  and  instead  of 
arguing  with  the  patient  about  his  imaginary  objects,  will 
court  his  confidence  by  assuming  to  protect  him  from  his 
supposed  enemies,  and  as  often  as  possible  induce  him  to 
take  small  quantities  of  milk  or  other  bland  nourishment, 
but  resolutely  keep  from  him  all  kinds  of  alcoholic  drinks. 

Second,  the  administration  of  moderate  doses  of  such 
medicines  as  are  capable  of  exerting  a  quieting  or  sedative 
effect  upon  the  excited  condition  of  the  nervous  system, 
and  to  increase  the  steadiness  and  force  of  the  systolic  ac- 
tion of  the  heart.  For  these  purposes  we  have  no  reme- 
dies more  reliable  or  better  adapted  to  these  cases  than  the 
bromides  and  digitalis.  The  first,  in  suitable  doses,  act 
as  efficient  sedatives  to  the  nervous  excitability,  and  the 
latter  increases  the  systolic  force  of  the  heart,  while  it 
diminishes  its  frequency,  and  also  aids  the  quieting  effect 
of  the  bromides.  A  convenient  formula  for  administration 
consists  of  bromide  of  potassium,  twenty-five  grammes 
(3vj.);  tincture  of  digitalis,  twenty  cubic  centimetres 
(fl.  3  v.) ;  simple  elixir,  thirty  cubic  centimetres  (fl.  §  j.), 
and  water,  ninety  cubic  centimetres  (fl.  \  iij.) — of  which 
four  cubic  centimetres  (fl.  3  j.)  may  be  given  in  a  little  addi- 
tional water  every  two,  three,  or  four  hours,  according  to 
the  degree  of  mental  excitement  exhibited  by  the  patient. 
If  these  doses  do  not  prove  quite  sufficiently  quieting  as- 
night  approaches,  in  the  early  stage,  a  dose  of  from  ten  to 
thirteen  decigrams  (grs.  xv.  to  xx.)  of  chloral  hydrate  may 
be  given  at  eight  o'clock  in  the  evening,  and,  if  necessary, 
repeated  two  hours  later.  I  have  seldom  found  it  neces- 
sary to  give  the  one  or  two  doses  of  chloral  in  addition  to 
the  bromide  and  digitalis  longer  than  during  the  first  three 
nights,  after  which  a  continuance  of  the  latter,  at  inter- 
vals varying  from  three  to  six  hours,  has  been  sufficient 
to  complete  the  convalescence  in  a  few  clays.  In  some- 
cases  where  the  patients  are  first  brought  under  observa- 
tion, the  tongue  is  found  coated,  stomach  sensitive,  urine 
scanty,  with  indications  of  general  derangement  of  secre- 
tions, and  slight  fever.  These  symptoms  are  generally 
readily  removed,  without  interfering  with  the  administra- 
tion of  the  remedies  already  directed,  by  giving  thirteen 
centigrams  (grs.  ij.)  of  calomel,  and  repeating  ever}-  four 
hours  until  three  doses  have  been  taken,  and  following 
them  with  a  saline  laxative  sufficient  to  move  the  bowels. 

Third,  it  is  quite  as  important  for  the  successful  man- 
agement of  cases  of  delirium  tremens  that  proper  nourish- 
ment should  be  intelligently  administered  in  suitable  quan- 
tities as  it  is  that  medicine  should  be  given.  It  should  be 
plain,  easily  digestible,  and  readily  absorbed  and  converti- 
ble into  the  elements  of  blood  with  but  little  action  of  the 
gastric  secretions  ;  for  the  larger  proportion  of -these  pa- 
tients have  but  little  normal  secretion  of  gastric  juice. 
Milk,  beef  tea,  and  other  animal  broths,  oatmeal  gruel  and 
milk,  rice,  and  arrow-root  tire  nutriments  well  adapted 
to  these  cases.  But  when  patients  manifest  a  desire  for 
other  food,  they  may  be  supplied  with  any  variety  of  the 
plainer  articles  that  they  desire.  When  a  case  is  compli- 
cated witU  sufficient  irritation  of  the  gastric  or  duodenal 
mucous  membrane  to  cause  even  the  blandest  food  to  be 
rejected,  or  to  speedily  become  sour,  much  benefit  may  be 
derived  from  giving  four  cubic  centimetres  (fl.  3  j.)  of  the 
following  formula  immediately  before  the  patient  takes 
food,  or  at  least  four  times  a  day  : 

IJ .  Resorcin 4  Gm.  (  3  j.) 

Glycerin ; 16  c.c.  (  3  iv.) 

Tiiict.  Gelsemin ." 16  c.c.  (  3  iv.) 

Tinct.  Opii  Camph 60  c.c.  ( I  ij.) 

Aquas  Menth  .  . 60  c.c.  (  3  ij.) 

M.     Dose,  four  cubic  centimetres  (fl.  3  j.). 
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Borne  practiti trs  -till  think  ii  necessary  t<>  allow  pa- 
tient- laboring  under  delirium  tremens  to  continue  the 
use  o1  Borne  wine  or  other  al<  obolic  drink,  under  the  im- 
pression thai  ii  will  lessen  the  violence  of  the  delirium, 
or  that  it-  sudden  entire  withdrawal  might  increase  the 
danger  of  ratal  prostration.  Direct  clinical  observation, 
dunng  the  first  ten  years  of  my  practice,  satisfied  me  that 
this  impression  was  erroneous  ;  and  for  inure  than  thirty 
years  I  have  allowed  no  patient  under  my  care  with  this 
disease  anj  alcoholic  liquor,  either  fermented  or  distilled, 
and  the  results  have  been  mosl  satisfactory.  The  patients 
in. i  onlj  recover  more  speedily  without  it,  but  they  ab- 
stain longer  after  their  recovery  before  commi  acing  anew 
their  former  debaucheries.  After  convalescence  is  estab- 
lished, the  only  treatment  required  is  plain  food,  good 
air,  and  light  occupation  for  both  body  ami  mind  until 
I  rength  i-  well  restored. 

Mania  A  Potu. — This  name  lias  been  used  by  the 
great  majority  of  writers  as  Bynonymous  with  delirium 
tremens.  A  smaller  number  have  restricted  its  use  to 
the  designation  of  a  variety  of  mental  derangement  re 
suiting  From  acute  alcoholism,  not  of  frequent  occur- 
rence, but  presenting  some  peculiarities  which  arc  suf- 
ti;  i:  nt  In  iln  l  m ^ til  h  ll  In >in  tli:-  ordinal  \  I  rni  >  f  :  d<  li;  mm 
tremens.  Ii  is  most  frequently  met  with  in  persons  of 
nervous  temperament  or  hereditarily  disposed  to  insanity  ; 
and  ii  commences  in  the  midst  of  a  period  of  excessive 
drinking,  and  sometimes  before  such  periods  have  been  in 
pi  ogress  more  than  one  or  two  daj  -. 

Symptoms. — The  most  characteristic  symptoms  are  the 
Midden  occurrence  of  \  iolent  maniacal  delirium,  while  in 
;i  slate  of  semi-intoxication,  with  such  mental  delusions  as 
to  create  a  Btrong  homicidal  tendency.  There  i-  little  or 
no  muscular  tremor,  less  tear  or  anxiety  depicted  in  the 
countenance,  and  the  mind  is  Idled,  not  so  much  with 
fearful  hallucinations,  as  with  illusions  which  transform 
the  persons  and  things  around  the  patient  into  bitter 
enemies  or  disgusting  objects,  w  hich  he  may  be  irresisti- 
bly impelled  to  destroy.  The  face  is  generally  flushed, 
the  pulse  increased  in  frequency  ;  there  is  little  or  no  ap- 
petite, no  sleep,  and  the  mind  varies  from  a  state  of  sus 
piciousness,  moroseness,  and  violence  of  temper  to  one 
of  most  furious  or  destructive  mania.  The  greater  num- 
ber of  these  maniacal  paroxysms  are  of  brief  duration  : 
but  in  some  cases  they  pass  into  a  more  passive  form  of 
melancholia  which  may  continue  several  weeks.  There 
can  be  little  doubt  but  that  much  the  larger  number  of 
those   shocking   homicides  which   disgrace    the  criminal 

annals  of  civilized  countries,  in  which  mothers,  or  chil- 
dren, or  both,  have  been  suddenly  slaughtered  in  the 
midst  of  the  lather's  debauchery,  have  been  the  direct 
result  of  true  paroxysms  of  mania  a,  potu,  such  as  we 
have  jusl  briefly  described.     The  mi  I   bearing 

of  this  class  of  cases  deserves  more  thorough  investiga- 
tion than  ii  has  hitherto  received.  And  as  one  attack  of 
this  form  of  mania  leaves  the  patients  more  disposed 
to  another,  whenever  indulging  in  the  use  of  alcoholic 
drink,  they  constitute  the  most  dangerous  da—  of  ine- 
briates. 

/■  \gnost8. — The  more  violent  character  of  the  parox- 
ysms of  mania  in  those  cases,  coupled  w  ith  more  indica- 
tions of  cerebral  irritation  or  hyperemia  than  in  ordinary 
delirium  tremens,  renders  them  more  dangerous  to  the 
life  of  the  patient  ;  yet  far  the  larg  r  aumbi  r  tend  to  re- 
ry,  while  a  few  have  been  known  to  terminate  fatally 
in  a  tew  hours,  and  a  large  number,  after  a  few  r<  lap 
have  terminated  in  permanent  insanity.  When  death  has 
from  a  first  or  second  attack,  the  post  mor- 
tem appearances  have  been  the  same  as  bel  icute 
alcoholism,  with  more  traces  of  inflammatory  congestion 
in  the  meninges  and  substance  of  the  brain,  and  more 
rarelj  Blight  hemorrhagic  exudations. 

n     '      All  the  rule-  already  given  i 
the  management  of  delirium  tremens   apply  equally   to 
the  treatment  of  such  cases  as  we  have  classed  under  the 

lead   oi    mania  a   potu,  except  ill  one  part icular,  namely. 

the  abstraction  of  blood.      1   have  seeu  a   few   cast 
t  hi- 1  lass  presenting  so  much  firmness  of  pulse,  redness  of 
the  face  and  eyes, and  heat  of  the  head,  that  [commenced 


the  treatment  by  one  venesection  to  the  extent  of  from 
rwelve  to  sixteen  ounces,  and  with  very  marked  bene- 
fit. Dr.  Henry  Hartshorne  mention-  a  similar  case  In 
hi-  note-  in  the  first  volume  of  "  Reynolds'  System  of 
Medicine,"  p.  680.  The  practice  of  venesection  in  such 
cases  i-  generally  accompanied  by  some  difficulty,  on 
tint  of  tin-  struggles  of  the  patient,  and  it  should  be 
resorted  to  only  in  those  exceptional  cases  when  it  is 
clearly  indicated  by  the  Bymptoms  J   have  mentioned. 

All  BUDSequent   treatment   may  be   the  same   a-   in   corre- 

-■j  >i  jih  I  i  ii  li  stages  oi  delirium  tremens. 

Dipsomania,  Methomania,  Oinomania.— These  are 
name-  that  have  been  applied  in  a  large  class  ol  cases  of 
chronic  alcoholism,  characterized,  not  so  much  b)  ordi 
nary  b\  mptoms  of  mental  derangement,  a-  by  persistently 
n  turning  periods  of  uncontrollable  drunkenness,  varying 
in  length  from  one  to  four  or  six  week-,  with  intervals 
of  sobriety  lasting  from  one  to  -ix  months. 

During  their  periods  of  drinking  most  of  this  cli 
patients  give  themselves  up  to  unrestrained  debauchery 
and  vice,  until  either  their  money  i-  exhausted  or  their 

stomach-  refuse   longer  to   tolerate   the  alcoholic  drink-, 

when  they  stop  as  suddenly  as  the  paroxysms  commenced, 
and  in  two  or  three  days  return  to  their  customary  work 
with  a-  much  correctness  and  diligence  through  the  usual 

interval  a-  any  other  ciliz.i  n-. 

As  the  years  pass  by,  in  nearly  all  of  these  cases  the 
intervals  of  sobriety  become  Bhorter,  the  periods  of  de- 
bauch recur  more  frequently  and  an-  more  liable  to  end  in 
delirium  tremens  or  permanent  gastric,  hepatic,  or  renal 
disease;  or,  escaping  these,  in  the  final  development  of 
alcoholic  dementia.  The  most  singular  features  pre- 
sented in  the  early  history  of  these  periodical  drinker-  are 
the  recklessness  of  their  periods  of  drinking  while  they 
last,  and,  for  the  most  part,  the  practice  of  total  abstinence 
during  the  intervals.  During  the  former  their  mental 
emotion-  and  illusions  are  -ueh  a-  prompt  strongly  lo  acts 
of  licentiousness  and  the  indulgence  of  unprovoked 
jealousies,  while  in  the  interval  the  Larger  proportion 
of  them,  at  least,  are  chaste,  upright,  affectionate,  and 
deeply  humiliated  by  their  previous  conduct.  And  yet, 
ih -piie  their  earnest  resolutions  and  pledges,  when  the 
time  conns  round,  the  most  trifling  circumstance,  often 
without  the  slightest  apparent  reason,  will  cause  them  to 
plunge  into  another  debauch.  Members  of  this  class  are 
to  In-  found  in  all  rank-  of  society  ;  and  it  has  long  In  en 
a  mystery,  not  only  to  their  friends,  but  to  physicians 
and  moralists  a-  well,  why  men  of  tin-  class— intelligent, 
refined,  and  eminently  respectable  a-  many  of  them  are, 

at  Least  in  their  early  year- — call  continue  to  repeat    such 

apparently  causeless  periods  of  revelry  and  disgrace,  of 
the  consequences  of  which  they  are  -o  fully  conscious 
during  the  interval. 

The  Btrictly  periodical  return  of  active  phenomena,  the 
tend  radually  shorten  the  interval-  a-  the  years 

pass,  and  the  observance  in  many  cases  of  the  fad  that 
each  returning  debauch  was  immediately  preceded  by  cer- 
tain mental  conditions,  have  led  to  the  suggestion  that  these 
patient-  were  laboring  under  disease  in  the 

i  erebral  nervous  centres  analogous  to  that  of  epilepsy  and 
other  recurring  neuroses.  It  is  alleged  by  many  hi 
that  a  large  majority  of  this  class  derive  their  persistent  ten- 
cy  to  periodical  drinking  from  hereditary  influences. 
While  the  fact-  adduced  in  n  gard  io  -ueh  influences  are 
sufficient  to  render  it  probable  thai  they  had  be<  n  potent 
in  Bome  casi  s,  they  arc  wholly  inadequate  to  explain  the 
origin  of  many  other-.  It  w  a-  i he  increasing  coin  iction 
in  the  minds  of  psychologists  and  philanthropists  thai  the 
phenomena  of  this  class  of  inebriates  were  founded  on 
actual  morbid  conditions  of  the  nervous  structures,  aided 
by  hereditary  predispositions,  that  caused  ii  to  he  sepa- 
rated from  ordinary  cases  of  habitual  intoxication,  and 
ranked  a-  a  form  of  menial  alienation  under  the  name  of 
dipsomania  or  methomania. 

/'  tis,  -Abundant  clinical  observation  has  shown 
that  a  very  large  proportion  of  these  so-called  dipso- 
maniacs have  resisted  ever}  means  devised  for  their  per- 
manent lure,  hut  a  -mailer  ratio  have  recovered,  and 
doubtless  the  -aim   result  could  he  obtained  in  a  much 
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Insanity. 


larger  number  if  they  could  be  placed  under  the  most 
favorable  influences  in  the  early  part  of  their  career. 

Treatment. — From  a  careful  study  of  the  many  cases 
that  have  come  under  my  observation,  I  have  been  led  to 
regard  it  necessary  to  give  the  most  careful  and  perse- 
vering attention  to  three  things  if  we  would  achieve  the 
greatest  degree  of  success  in  the  management  of  this  class 
of  cases : 

1.  The  patient  must  be  so  fully  instructed  in  regard  to 
the  deceptive  and  injurious  influences  of  alcoholic  drinks 
in  the  human  system  that  he  is  actually  convinced  their 
use  is  entirely  unnecessary  in  any  of  the  relations  of  life, 
either  ordinary  or  extraordinary.  Unless  this  is  done, 
hardly  the  length  of  an  ordinary  interval  will  pass  without 
the  occurrence  of  some  one  of  the  thousand  mishaps  or 
emergencies,  such  as  getting  wet,  or  cold,  or  exhausted, 
etc.,  for  which  the  popular  mind  says  just  a  glass  of 
wine,  or  punch,  or  toddy  is  the  sovereign  remedy,  and  he 
will  take  it.  And  in  nineteen  times  out  of  twenty  that 
glass  will  initiate  a  full  period  of  characteristic  debauch- 
ery. In  conversing  with  many  of  this  class  of  men,  I 
have  found  few  who  did  not  mention  some  circumstance 
of  supposed  necessity  or,  at  least,  benefit  which  had  been 
the  occasion  of  commencing  each  paroxysm.  Conse- 
quently it  is  an  important  step  gained  if  the  patient  and 
his  family  can  be  so  thoroughly  instructed  that  they  will 
not  only  regard  the  use  of  alcoholics  as  unnecessary,  but 
will  not  keep  them  anywhere  within  convenient  reach. 

2.  The  second  object  in  the  management  is  to  acquire 
as  complete  knowledge  as  possible  of  the  mental  char- 
acteristics, business  habits,  and  tone  of  physical  health  of 
the- patient,  that  we  may  the  more  accurately  adjust  all 
those  influences  capable  of  acting  favorably  upon  him 
during  his  intervals  of  sobriety. 

So  far  as  possible  all  sources  of  petty  annoyance  in  either 
the  family  or  social  circle  should  be  avoided,  and  also  all 
speculative  enterprises  involving  large  risks  and  conse- 
quently alternate  emotions  of  elation  and  despondency  ; 
.  and  if  the  digestive  functions  are  impaired,  the  nervous 
system  irritable  or  sleep  disturbed,  a  proper  use  of 
remedies  should  be  continued  until  such  infirmities  are 
removed.  I  have  seen  excellent  effects  result  in  these 
latter  cases  from  the  use  of  one  milligram  (gr.  ■£$)  of  dig- 
italine  and  two  milligrams  (gr.  -aL0-)  of  strychnia  at  each 
meal-time,  and  from  twenty  to  thirty  minims  of  dilute 
hydrobromic  acid  at  bedtime.  In  cases  accompanied  by 
costiveness  I  have  added  from  ten  to  thirty  minims  of 
the  fluid  extract  of  cascara  sagrada  to  each  dose  of  the 
hydrobromic  acid.  Instead  of  the  digitaline  and  strych- 
nia I  have  given,  with  good  effects  upon  the  digestive 
and  nervous  functions,  a  pill  or  gelatin  capsule  contain- 
ing extract  of  hyoscyamus,  six  centigrams  (gr.  j.),  and  ox- 
alate of  cerium,  two  decigrams  (grs.  iij.),  at  each  meal- 
time. If  it  has  been  ascertained  in  any  given  case  that 
the  periods  of  dissipation  recur  at  nearly  regular  intervals, 
the  patient  should  be  induced,  if  possible,  to  commence  a 
week  before  the  usual  time  of  recurrence  to  take  at  each 
meal-time  a  pill  containing  sulphate  of  quinia,  thirteen 
centigrams  (grs.  ij.)  ;  extract  of  eucalyptus  globulus, 
thirteen  centigrams  (grs.  ij.) ;  and  extract  of  cannabis  in- 
dica,  two  centigrams  (gr.  £) ;  and  to  continue  the  same 
for  two  weeks  or  more. 

3.  The  third  item  that  requires  attention  in  the  man- 
agement of  this  important  class  of  patients  relates  to  their 
occupations  and  personal  associations.  All  experience  has 
shown  that  little  or  no  progress  can  be  made  toward  the 
permanent  recovery  of  a  dipsomaniac  so  long  as  his  busi- 
ness places  him  in  more  or  less  contact  with  alcoholic 
drinks,  or  in  frequent  association  with  drinking  comrades. 
Consequently,  both  physician  and  friends  should  com- 
bine all  their  influence  to  separate,  as  far  as  possible,  the 
patient  from  such  associations.  And  if  it  cannot  lie  done 
in  any  other  way  let  him  be  induced  to  take  a  residence 
for  six  or  twelve  months  in  a  well-regulated  asylum  for 
inebriates,  until  the  usual  paroxysmal  tendencies  have 
been  broken. 

By  a  patient,  judicious,  and  persevering  application  of 
the  system  of  management  I  have  briefly  sketched,  I  have 
had  the  pleasure  of  seeing  a  considerable  number  of  this 


class  of  sufferers  permanently  restored  to  mental,  moral, 
and  physical  health.  But  when  a  fair  trial  of  such  meas- 
ures finally  fails,  as  it  will  with  many,  and  the  periods 
of  uncontrollable  debauchery  become  more  and  more  fre- 
quent, nothing  short  of  enforced  seclusion  in  a  proper 
asylum,  with  no  possibility  of  obtaining  any  kind  of  alco- 
holic drink,  but  where  good  air,  good  food,  kind  treat- 
ment, and  some  suitable  employment  can  be  furnished, 
on  the  same  principle  that  applies  to  the  treatment  of 
other  insane  persons,  will  save  them  from  early  destruc- 
tion. 

Alcoholic  Dementia. — The  long-continued  use  of 
alcoholic  drinks  is  capable  of  inducing  all  grades  of  men- 
tal impairment,  from  simple  weakness  to  complete  de- 
mentia. Those  who  drink  to  such  excess  as  to  become 
cither  habitual  or  periodical  drunkards,  and  are  not  cut 
off  by  delirium  tremens,  mania  a  potu,  or  visceral  dis- 
eases, before  the  near  approach  of  old  age,  pretty  uni- 
formly develop  symptoms  of  progressive  mental  impair- 
ment, caused  by  pathological  changes  in  the  membranes 
and  substance  of  the  brain  resulting  from  the  long-con- 
tinued contact  with  alcohol.  These  results,  however,  are 
not  limited  entirely  to  those  who  drink  enough  to  be  rec- 
ognized as  inebriates,  but  there  are  many  of  both  sexes 
who  make  liberal  daily  use  of  alcoholic  liquors  for  many 
years  without  ever  becoming  grossly  intoxicated,  and 
yet  later  in  life  develop  all  the  phenomena  of  alcoholic 
dementia. 

Symptoms. — The  early  symptoms  of  alcoholic  dementia 
vary  much  in  different  cases.  In  a  large  majority  of  the 
cases  the  first  noticeable  symptoms  are  weakness  and  un- 
steadiness of  the  voluntary  muscles,  giving  a  slight  totter- 
ing motion  in  rising  from  a  chair  or  walking,  and  some 
trembling  of  the  hands,  especially  when  weary.  At  the 
same  time  the  memory  is  less  reliable  ;  it  is  more  difficult 
to  fix  the  attention  ;  the  emotions  and  passions  are  more 
easily  disturbed  ;  the  facial  expression  more  dull ;  sleep  is 
often  disturbed,  and  there  are  various  annoying  sensations, 
such  as  creeping,  pricking,  or  numbness  in  the  scalp  or 
oilier  parts  of  the  surface,  and  not  infrequently  noises  in 
the  head  and  momentary  pulsating  sensations.  Sexual 
illusions  and  jealousies  are  peculiarly  prominent  in  this 
class  of  subjects.  These  various  symptoms  once  begun, 
usually  steadily,  though  slowly,  increase  until  the  patient 
can  neither  walk  nor  even  stand  without  being  support- 
ed ;  the  muscles  of  the  face  become  relaxed,  often  letting 
the  saliva  dribble,  and  imparting  a  decidedly  idiotic  ex- 
pression to  the  countenance  ;  while  the  mental  faculties 
continue  to  fail  until  the  patient  has  neither  memory, 
power  of  attention,  nor  ability  to  converse,  and  hardly 
gives  heed  either  to  his  food  or  to  his  evacuations. 

In  other  words,  the  dementia  becomes  complete  ;  and 
still  the  patient  may  live  for  months  in  utter  helplessness, 
but  fortunately  without  sufficient  intelligence  to  realize 
the  degree  of  his  degradation.  Many  cases,  instead  of 
progressing  through  all  the  stages  to  the  complete  loss 
of  nearly  all  functions,  both  mental  and  physical,  become 
early  subject  to  well-marked  symptoms  of  pacyhmenin- 
gitis  interna,  such  as  sudden  attacks  of  vertigo,  partial  pa- 
ralysis, temporary  suspension  of  consciousness,  andlinally 
fatal  cerebral  haemorrhage.  In  other  instances  the  earlier 
stages  of  mental  failure  are  characterized  by  intercurrent 
periods  of  exciting  hallucinations  or  illusions,  constitut- 
ing active  outbursts  of  insanity,  during  which  the  pa- 
tients are  very  liable  to  commit  criminal  acts  directly 
prompted  by  the  nature  of  their  illusions.  In  these 
periods  of  more  active  derangement  many  of  this  class 
find  their  way  into  asylums  for  the  insane,  where  they 
add  to  the  great  class  of  incurables  and  ultimately  to  the 
number  affected  with  general  paralysis  of  the  insane. 

Nearly  all  the  patients  affected  with  alcoholic  demen- 
tia present,  even  from  an  early  period,  an  amende*  look, 
and  are  affected  with  more  or  less  gastric  and  duodenal 
irritation,  rendering  digestion  imperfect.  The  excretory 
functions  of  the  skin,  kidneys,"  and  liver,  are  also  fre- 
quently disordered. 

Patftology  mid  Pathological  Anatomy: — All  the  essential 
phenomena  of  alcoholic  dementia  are  traceable,  not  to 
the  immediate  presence  of  alcoholin  the  cerebral  vessels 
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or  structure,  bul  directlj  to  those  structural  changes  in 
the  membranes  and  cerebral  substance  thai  I  described 
as  present  In  fatal  cases  oi  delirium  tremens,  and  the  still 
further  progress  of  those  changes  in  the  Bame  direction, 
which  maj  continue,  in  some  cases,  long  after  the  use  of 
bolic  liquids  has  ceased.  In  addition  t"  the  i  banges 
jusl  alluded  to,  in  nearly  all  the  posl  mortems  incasi 
fatal  alcoholic  dementia  there  are  found  more  thicken- 
ing ami  opacity  of  the  pia  mati  r  and  arachnoid,  with 
thrombi  or  varicosities  in  the  vessels  of  the  dura  mater, 
and  sometimes  tuemorrhagic  spots  and  more  or  les 
nun  on  the  surface  and  in  the  lateral  ventricles.  The 
convolutions,  especially  over  portions  of  the  cerebral 
In  mispheres,  appear  mosl  frequently  pair,  shrunken,  and 
harder  than  natural,  though  in  some  cases  there  are  lim- 
ited regions  of  increased  redness  and  less  density.  These 
appearances  are  caused  mostly  by  more  cr  less  atrophy  of 
the  nerve  cells  of  the  gray  matter,  and  either  sclerotic  or 
fatty  changes  in  the  connective  tissue.  Fatty  or  athe- 
romatous changes  in  the  coats  of  the  cerebral  vessels  are 
also  present  in  most  instances. 

Numerous  small  cystic  degenerations  have  also  been 
described  by  some  observers.  Ii  is  to  these  various  and 
extensive  degenerative  changes  in  the  cerebral  structures 
thai  the  patient  owes  the  loss  of  his  menial  faculties. 

Prognosis  and  Treatment.  —  When  well-marked  symp- 
toms of  dementia  have  supervened  upon  chronic  alcohol- 
ism tire  prognosis  is  decidedly  unfavorable. 

In  the  earlier  stages  something  may  be  dune  to  palliate 
symptoms  and  retard  the  progress  of  the  morbid  pro- 
cesses by  rigidly  abstaining  from  all  alcoholic  liquids, 
whether  fermented  or  distilled,  a  proper  regulation  of  the 
diet,  the  avoidance  of  excessive  exercise,  either  mental  or 
physical,  and  the  use  of  such  remedies  as  may  be  indi- 
cated for  maintaining  a  healthy  condition  of  the  digestive 
and  excretory  functions.  The  only  additional  items  of 
treatment  relate  to  such  measures  01  a  legal   and  sanitary 

character  as  will  best  protect  the  patient  from  injuring 
himself  or  others,  and  secure  for  him  the  most  faithful 
and  humane  attention  until  the  end  of  his  life. 

X.  S.  Dun's. 

INSANITY  (MEDICO-LEGAL).  Early  legal  discussions 
now  seem   Btrangely  Crude.      Courts  and  lawyers  of  two 

centuries  ago  knew  but  little  of  insanity.  They  consid- 
ered that  a  person  of  competent  age  who  could  not  count 
twenty,  did  not  know  his  parents,  could  not  In-  taught  to 
read,  showed  by  these  tests  thai  be  had  never  acquired 

reason.  They  also  supposed  that  a  person  who  had  pos- 
sessed teas ught  be  deprived  of  it.  particularly  by  the 

rays  .if  the  moon  striking  upon  him.  They  called  per- 
sons of  the  one  class  idiots,  those  of  the  other  lunatics, 
and  denied  the  responsibilities  and  refused  the  rights  of 
ordinary  human  beings  to  both.  This  rude  division  has 
survived  in  jurisprudence  to  the  present  day.  But  the 
legal  idea  of  distinguishing  the  insane  seems  to  go  no 
further  in  earliest  accounts  than  this  and  the  early 
knowledge  of  the  physiological  causes  of  mental  aberra- 
tion is  illustrated  by  the  following  extract  from  an  an- 
tique law  book  entitled:  "  Non  compos  mentis;  or  the 
law  relating  to  natural  fools,  mad  folks  and  lunatick 
persons,"  Eng  1 7  7o.  The  author's  "true  account  of 
the  cause  of  distraction"  is  this;  "When  the  Animal 
Spirits,  by    some  Accident    or    other,  are   SO   over  healed. 

that  they  become  unserviceable  to  cold  and  sedate  Rea- 
soning; and  then  Iteasmi  being  thus  laid  aside,  Fancy 
gets  the  Ascendent,  and.  Phaeton  like,  drives  on  furi- 
ouslj  and  inconsistently.  This  Combustion  of  the  Spirits 
happens,  sometimes  P\  over  gTeat  Intention  of  the  Mind, 
in  long  and  constant  study;  sometimes  by  a  Fever, 
which  Inflaming  the  Blood,  thai  communicates  the  In- 
cendittm  to  the  Spirits,  which  take  the  Original  from  it: 
Mm  in<isi  usually  by  the  Rage  and  Violence  of  some  of 
the  Passions  (whether  Irascible,  or  Concupiscible,  as  thej 
an  wont  to  be  distinguished),  a  Man  Betting  his  Heart  ve- 
hemently upon  Borne  <  tbjeel  or  other,  the  spirits  are  Bel 
on  lid.  by  the  Violence  oi  their  own  Motion ;  and  in  that 
are  not  to  be  iro\  erned  bj  Rea 
Physicians  would  not  be  benefited  by  an  attempt  to 


trace  minutely  the  general  growth,  among  jurists,  of  ■ 
knowledge  of  insanity,  for  the  reason  that  jurisprudence 
has   not    possessed    any   peculiar   means   of   Studying   the 

subject,   but  has  been    accustomed  to  follow  the  course  of 

medical  science  and  to  accept,  sometimes,  indeed,  alter 
long  hesitation  and  inquiry,  the  results  which  skilful  and 
experienced  alienists  have  united  in  declaring  established, 
so  far  as  such  results  have  been  pertinent  to  the  pur- 
poses of  the  law.  And  there  is  an  important  differ* 
between  the  uses  ,,f  any  definition  of  insanity  or  classifi- 
u  of  the  insane  in  medicine,  which  regards  the  insane 

as  subjects   of  treatment  in   hope  of  cure,  and   their   Uses 

in  law,  which  deals  with  these  unfortunates  with  refer- 
ence to  their  custody  for  their  own  safety  and  that  of  the 
community,  to  their  capacity  for  exercising  civil  rights, 
and  to  their  amenability  to  punishment.  It  i-  because 
the  law  accords  to  both  idiots  and  lunatics  special  protec- 
tion and  immunity  that  occasion  arises  so  often  for  the 
inquiry,  Was  he  insane  ?  This  question,  however,  is.  iu 
the  courts  as  elsewhere,  a  question  upon  w  hich  the  advice 

Of  s-i-l:  III  ill:    expert'    1     the  primal  \   guide         1  h:    pin  m:  nil 

Bummoned  to  testify  in  answer  need  not  anticipate  that 
he  will  be  confronted  with  fixed  legal  definitions,  or  be 
required  to  answer  according  to  tests  having  legal  au- 
thority. On  the  contrary,  he  will  In-  asked  for  the  most 
accurate  and  trustworthy  of  medical  definitions  ;  and  all 
information  he  can  give  of  the  progress  of  knowledge 
among  medical  experts,  and  particularly  the  results  of  his 
own  observation  and  research,  will  be  welcomed  by  the 
law  of  the  land,  though  perhaps  not  by  opposing  counsel. 
To  give  an  accurate  and  exhaustive  definition  of  insan- 
ity, oik;  which  shall  exclude  all  who  are  sane  and  include 
all  who  are  not,  has  been  deemed  by  many  writers  to  be 
impracticable.  ( Jthers  have  proffered  definitions,  the  most 
instructive  of  which  are  collected  and  reviewed  by  Dr. 

1  lammond  ("I  Kseases  of  the  NerVOUS  System."  882),  who 
also  gives  one.  The  classification  which  has  been  most 
commonly  cited  by  courts  and  lawyers  during  the  present 
generation,  though  possibly  others  may  have  more  merit, 
originated  with  Esquirol.  It  is  familiar  to  physicians, 
and  has  been  instructively  restated  by  Dr.  Hammond, 
who  presents  it  in  comparison  with  three  others,  one  of 
them  his  own,  well  worthy  the  attention  of  jurists  ("  Dis- 
eases of  tin'  Nervous  System,"  335,  886). 

Passing  now  to  the  issues  involving  insanity  which 
particularly  concern  the  sufferer,  they  are:  The  inquiry 
whether  a  committee  of  his  person  and  estate  .should  be 
appointed,  and  the  inquest  which  precedes  his  going  to 
the  asylum.  In  the  first,  generally  known  as  the  writ  <h 
I u i,, iii:-,,  inquin  in/",  or  inquest  of  lunacy,  the  influence  of 
modern  views,  embracing  less*  r  grades  of  aberration  and 
a  larger  number  of  persons  within  the  protection  of  the 

law,  is  distinctly  seen.  Hire  the  general  fitness  of  the 
subject  to  act  and  deal  freely  with  his  fellow-men  is  what 
is  in  questjon,  and  the  appropriate  standard,  or  lest,  is; 
Unsoundness  of  mind  which  disables  the  person  from  at- 
tending to  his  own  affairs.  Early  English  decisions,  in 
cases  of  this  class,  required  a  more  positive  finding.  Hut 
the  necessity  of  according  legal  protection  to  persons  who, 
though  neither  idiots  nor  lunatics  in  the  strong  sense  in 
which  these  terms  were  used  in  the  common  law,  never- 
theless showed  serious  derangement,  led  to  the  introduc- 
tion of  the  term,  "unsoundmind;"  and  the  modern  practice 
has  been  to  le1  witnesses  narrate  to  the  jury  all  the  eccen- 
tric behavior,  delusions,  and  incoherent  language  of  the 
pi  rson  under  inquiry,  and  then  to  t  im  >w  the  responsibility 
upon  the  jury  as  advised  by  the  physicians  If  the  ju- 
rors, after  hearing  the  opinions  of  the  experts,  say  :  "We 
think  he  is  of  unsoundmind  and  incapable  of  managing 
his  affairs,"  the  court  w  ill  appoint  guardians,  or  a  "  com- 
mittee," as  the  custodian  is  called  iii  several  Stales,  for 
the  person  and  the  estate.  If  they  hesitate  to  speak  so 
positively  the  appointment  will  be  refused;  the  courts 
seem  to  decline  to  accept  any  lighter  imputations  of  dis- 
ability than  this.  But  the  progress  is  toward  making  the 
test  easier,  and  giving  the  protection  of  guardianship  to  per 
Bons  whose  insanity  is  not  bo  marked  as  was  once  thought 
net  essary  i  Raj .  "  Medical  Jurisprudence  of  Insanity," §5). 
Dr.  Ray  criticises  this  rule,  derived  from  English  cases. 
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as  too  strict  for  the  necessities  of  the  insane  at  the  present 
day.  without  noticing  statute  11  Geo.  IV.  and  1  Wm.  IV. 
ch.  60,  which  appears  to  give  power  to  issue  a  commission 
of  lunacy  in  all  cases  where  an  individual  is  incapable  of 
managing  his  affairs,  although  he  may  not  be  an  "idiot," 
a  "lunatic,"  or  a  "  person  of  unsound  mind,"  in  the  strict 
sense  of  those  words.  But  this  statute,  passed  in  1830, 
does  not  modify  for  the  United  States  the  stricter  rule 
derivable  from  the  earlier  decisions. 

In  this  country,  the  decisions  have  been  to  the  effect 
that  a  finding  which  merely  declares  the  party  "  to  be  in- 
capable of  managing  his  affairs  "  is  insufficient  (1  Hawks. 
11).  So  is  a  finding  that  the  party  is  incapable  of  manag- 
ing his  affairs,  or  of  governing  himself,  in  consequence 
of  mental  imbecility  and  weakness  (7  Paige,  236).  So  is 
a  return  that  the  party,  by  reason  of  old  age  and  sickness, 
is  so  deprived  of  reason  as  to  be  unable  to  manage  his 
estate  (1  Whart.,  52).  But  a  finding  that  he  is  noii  com 
pos  mentis  is  not  affected  by  the  addition  of  the  words 
"  lunatic  and  idiotic  ;  "  those  may  be  rejected  as  surplus- 
age (1  Ired.  L. ,  523).  All  the  characteristics  of  derm  ntia 
mentioned  by  medical  writers  need  not  be  manifested  by 
an  individual  to  warrant  a  finding  of  rum  compos.  If  the 
jury  are  satisfied  that  the  party  is  affected  by  such  un- 
soundness of  mind,  caused  by  dementia  or  other  mental 
alienation,  as  renders  him  incapable  of  managing  his  af- 
fairs, they  may  find  him  a  lunatic  and  of  unsound  mind. 
But  failure  of  memory,  or  feebleness  of  intellect  from 
old  age,  is  not  of  itself  an  evidence  of  that  unsoundness 
of  mind  which  warrants  a  finding  ;  to  warrant  it,  they 
must  be  such  as  to  import  total  deprivation  or  suspension 
of  the  ordinary  mental  powers  (10  N.  J.  Eq. ,  186).  .Where, 
however,  a  person,  from  old  age  or  any  other  cause,  be- 
comes mentally  incapacitated  from  managing  his  affairs, 
a  commission  of  lunacy  may,  upon  clear  evidence  of  his 
ailment,  and  a  full  and  prudent  inquiry,  be  sustained  (2 
Johns.  Ch.,  232).  That  a  person  makes  improvident  bar- 
gains and  is  generally  unthrifty  in  his  business  or  unsuc- 
cessful in  his  enterprises,  does  not  necessarily  prove  him 
to  be  rum  compos  rru  nlis,  though  it  might  tend  to  prove  it 
(36  Ala.,  514).  The  test  question  is  whether  the  mind  is 
deranged  to  such  an  extent  as  to  disqualify  the  person 
from  conducting  himself  with  safety  to  himself  and 
others,  and  from  managing  and  disposing  his  affairs  and 
discharging  his  relative  duties  (6  "Watts  &  S.,  451); 
whether  the  prosecution  have  shown  (they  have  the  bur- 
den of  proof)  that  the  defendant  has  become  deprived  of 
reason,  so  far  as  practically  to  have  lost  the  power  to  gov- 
ern his  mind,  body,  and  estate  ;  but  it  is  not  necessary  to 
show  a  derangement  or  loss  of  all  the  faculties,  and,  on 
the  other  hand,  perfect  mental  action  is  not  necessary  to 
entitle  the  defendant  to  prevail  (2  Brews.,  491  ;  59  Pa.  St., 
328). 

Suppose  the  question  to  be  whether  a  person  ought  to 
be  placed  in  an  asylum  ;  what  degree  of  insanity  is 
needed  ?  The  grounds  are  either  his  liability  to  out- 
breaks of  violence  endangering  his  neighbors,  or  his 
need  of  medical  care  and  remedies.  This  is  not  a  subject 
governed  by  quiet,  steady  adhesion  to  a  long  course  of 
English  and  American  decisions  ;  nor  is  it  regulated  by 
any  convenient  statute  of  the  National  Government,  one 
and  the  same  for  the  whole  country.  Any  State  may 
have  its  law,  and  most  of  the  States  have  comparatively 
recent  laws.  There  has  been  in  times  past  some  reason 
to  complain,  and  there  has  been  earnest  complaint,  that 
the  law  did  not  protect  sane  persons  from  being  immured 
in  asylums  on  false  charges  of  insanity.  But  recently 
the  subject  has  had  careful  attention. 

Let  the  New  York  law  be  taken  as  an  example  of  a 
carefully  prepared,  well-framed  State  law  dealing  with 
this  subject.  It  was  passed  in  1874  (Laws  1874,  p. "564,  c. 
446  ;  Ordronaux.  "  Judicial  Aspects  of  Insanity  ").  This 
should  be  premised.  The  rule  is  an  old  and  necessary 
one  that  a  person  who  falls  suddenly  under  an  attack  of 
violent  lunacy  may  be  taken  care  of  temporarily,  without 
any  legal  authority  or  papers,  so  far  as  needed  to  prevent 
his  doing  mischief.  A  crazy  man  attempting  to  kill  him- 
self may  be  stopped;  or  one  rushing  through  the  streets 
with  a  drawn  knife  or  pistol  may  be  caught,  and  the 


weapon  taken  away.  The  imminent  mischief  may  be 
prevented.  If  a  passenger  hj  cars  should  break  out  into 
crazy  violence,  putting  himself  or  fellow-passengers  in 
danger  of  injury,  they  or  the  conductor  would  be  justi- 
fied in  confining  him  enough  to  prevent  the  injury.  Be- 
yond this,  by  the  New  York  law.  nothing  can  be  done 
without  a  certificate.  Husbands  or  brothers  cannot  carry 
their  wives  or  sifters,  who  object,  to  an  asylum  without  a 
certificate.  A  person  cannot  go  of  his  own  accord  to  an 
asylum  and  enter  himself  as  a  patient  unless  it  be  in  such 
a  manner  that  he  can  leave  the  next  day,  if  he  chooses. 

The  certificate  must  be  signed  by  two  physicians;. 
one  is  not  enough.  It  must  be  sworn  to  be  true.  It 
must  be  founded  on  a  personal  examination  of  the  pa- 
tient, and  must  state  particularly  the  facts  which  have 
convinced  the  signers  that  the  person  is  insane.  More- 
over, it  must  show  that  the  physicians  who  sign  it  have 
this  special  authority;  for  all  practitioners  are  not  al- 
lowed to  give  these  papers  ;  only  physicians  who  have 
been  approved  by  the  judicial  authorities  as  "Medical 
Examiners  in  Lunacy  "  can  give  them.  Without  such  a 
certificate,  no  person  can  make  any  pretence  to  escort 
another,  who  objects  to  going,  to  an  insane  asylum,  no 
matter  whether  there  is  insanity  or  not  A  quiet,  peace- 
able, insane  person  has  right  of  liberty  until  this  certifi- 
cate, on  an  examination  by  two  authorized  physicians, 
has  been  made. 

This  document  can  be  used  for  ten  days  from  its  date- 
only  ;  and  it  authorizes  keeping  the  insane  person  shut 
up  for  five  days,  and  no  longer.  If  the  friends  of  a  lu- 
natic obtain  a  regular  certificate  and  carry  him  to  an  es- 
tablished asylum,  and  he  is  evidently  insane  (not  violent). 
the  superintendent  cannot  keep  him  on  the  certificate 
alone.  The  friends  must  submit  the  case  in  some  court 
of  record  where  the  person  resides,  and  obtain  approval 
of  the  court  ;  and  the  courts  have  full  power  to  examine 
witnesses  and  make  every  inquiry.  Justices  of  the  peace 
used  to  have  this  authority,  but  it  is  now  confined  to  the 
higher  courts.  The  State  Commissioner  in  Lunacy  has 
also  large  powers  in  investigation  and  control  of  asylums. 

The  law,  during  the  twelve  years  which  have  elapsed 
since  its  passage,  has  received  a  few  slight  amendments, 
but  no  changes  materially  affecting  its  substantial  provi- 
sions have  been  made.  Somewhat  similar  laws  in  other 
States  may  be  found  by  consulting  the  compilations  of 
Folsom  or  Harrison,  mentioned  below. 

It  remains  to  add  that  the  power  of  an  insane  person  to 
exercise  civil  rights,  and  his  amenability  to  punishment, 
have  been  treated  under  the  headings  Civil  Incapacity — 
Criminal  Irresponsibility. 

Works  treating  of  the  legal  aspects  of  insanity  are  nu- 
merous ;  those  of  modern  date,  and  most  likely  to  be  use- 
ful to  physicians,  are:  Ray,  "  Medical  Jurisprudence  of 
Insanity,"  fifth  edition,  1871  ;  by  an  author  of  abundant 
medical  experience.  Browne.  "  Medical  Jurisprudence  of 
Insanity."  second  edition,  1875;  by  an  English  lawyer 
whose  father  was  Commissioner  in  Lunacy  for  Scotland. 
Archbold.  on  "  Lunacy,"  England,  second  edition,  1877. 
Ordronaux,  on  "  The  Lunacy  Laws  of  New  York,"  and 
'The  Judicial  Aspects  of  Insanity,"  1878  :  by  an  authorof 
wide  learning,  both  in  jurisprudence  and  medical  science, 
and  for'  some  years  New  York  State  Commissioner 
in  Lunacy.  Bucknill,  on  "Insanity,"  England,  1880, 
Wharton,  on  •■Mental  Unsoundness."  embracing  a  gen- 
eral view  of  psychological  law.  18s2;  this  forms  vol.  i. 
of  a  new  edition  of  Wharton  &  Stille  on  "  Medical  Juris- 
prudence :  "  the  author.  Francis  Wharton,  enjoys  high 
repute  as  an  author  on  many  topics  of  jurisprudence. 
Buckham,  on  "  Insanity  in  its  Medico-legal  Relations," 
1883,  Mann,  "  Manual  of  Psychological  Medicine,'' 
1883.  Folsom,  "Compilation  of  the  American  Statutes 
Relating  to  Custody  of  the  Insane,"  1884  ;  abstracts  of 
these  statutes  are  appended  to  Clouston's  "  Clinical  Lect- 
ures on  Mental  Diseases."  Harrison,  "Legislation  on 
Insanity  :  "  embracing  foreign  as  well  as  American  stat- 
utes, iss4  ;  ;,  very  elaborate  and  extensive  compilation, 
privately  printed.  Buswell,  "  Insanity  in  its  Applica- 
tion to 'Civil  Rights  and  Capacities,  and  Criminal  Ro 
sponsibility,"  1885.  Benjamin   Vaughan  Abbott. 
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INSANITY    OF    PUBERTY    AND    ADOLESCENCE. 
The  term  "  Insanity  of  Pubescence  "  Is  capable  of  a  wide 

range  "i  application,     li  may  bo  bo  employed 

.,,.,,    as  i"  include  all  cases  of  insanity  between  the 

"  im  -  ni    twelve  or  fourteen  and  twenty-five 

Statistical  inquiries  in  this  line  are  likely  U 

vitiated  by  including  cases  of  epilepsy,  idiocy, 
imbecility,  or  organic  disease  in  patients  who  have 
been  mentally  defective  from  birtb  or  childhood,  but 
whose  ages,  on  coming  under  observation,  fall  within 
the  limiis  of  puberty  and  adolescence.  On  the  other 
hand,  certain  \\ riiei ~."  like  SchuTe,  limit  the  insanity  of 
pubescence  to  a  rare  and  peculiar  variety  comprising 
only  certain  well-marked  and  typical  cases.  Applied  in 
one  of  these  ways,  therefore,  the  term  represents  all  the 
morbid  mental  manifestations  possible  at  this  epoch,  in 
the  other,  a  handful  of  cases  of  the  purest  type  of  a 
single  form.  Avoiding  both  of  these  extremes,  we  Bhall 
liml  nol  a  small  proportion  of  cases  which  present  dis 
tinctive  features  due  to  a  variety  of  causes,  operating 
only  in  youth,  and  based  upon  an  arrest  of  the  trans- 
formation ni  the  childish  into  the  adult  character.  The 
term  "pubescence"  is  likely  to  mislead.  The  time  of 
puberty  is,  strictly  speaking,  limited  to  a  varying  period 
between  the  ages  of  twelve  and  sixteen,  or  the  initial 
years  of  the  functional  development  of  the  reproductive 
organs  in  man.  It  is  plain,  then,  that  "insanity  of  pu- 
bescence" should  include  only  such  distinctive  cases  as 
occur  within  that  interval. 

Now,  ii  is  the  experience  of  must  alienists  that  it  is  nut 
at  the  time  of  the  first  appearance  of  the  reproductive 
function  chiefly  that  there  is  peril  to  the  healthy  menial 
balance,  but  it  is  those  after-years  of  gradual  coming  to 
maturity  that  are  often  full  of  danger  to  the  mental 
health  of  both  Bexes.'  Moreover,  no  useful  purpose, 
either  physiological  or  pathological,  is  subserved  by  estab- 
lishing a  dividing  line  between  puberty  and  adolescence, 
which  together  represent  one  continuous  period  of  devel 
opment.  But,  for  want  of  a  single  comprehensive  title, 
we  shall  employ  the  term  Insanity  of  Pubt  rly  and  Adoles- 
<■■  na  ,  as  the  must  convenient  and  accurate  one  available. 
Hebephrenia s  was  i  mem  led  i>\  Hecker,  who  originated 
the  term  and  was  the  first  to  describe  this  variety,  to 

denote  a  species  of  insanity  peculiar  to  adoles- 
J'    '■        cence.    This  will  be  described  later.    The  term 

has  lost  its  original  significance,  and  is  now  fre 
quently  employed  to  designate  almost  any  form  of  insanity 
of  this  period  w  hicb  is  noticeable  for  manifesting  peculiar 

sympl b,  or  is  complicated  with  pathological  nervous 

state-  incident  lo  the  age,  <  .,7..  epilepsy,  hj  steria,  catalepsy. 
To  influence  the  form  as  well  as  the  cause  of  the  insan- 
ity of  this  period,  comes  the  advent  of  the  reproductive 
[nAuence  era  :""'  ''*  changes-  -the  evolution  of  the  sexual 
be  pe  apparatus  ami    it-   functions.     Anj  process  in 
>  «    the  growth  of  the  individual  involving  the  es- 
1  taiilishinent  of  a  new   function  is  likely  to 
ti,,,,_  ana  attended  w-iih  mental  and  nervous  change  ot 
m  »  powers  some  sort  :  witness  1  he  convulsions  and  choreic 

-tates  accompanying  the*  dentitions,  [mpreg 
nation,  parturition,  and  lactation,  it  is  almost  needless  to 
state-,  are  attended  with  perverted  dispositions,  morbid 
tastes  ami  likings  of  varying  intensity,  and  Attacks  of 
convulsions.  Mania  ami  melancholia  are  among  the  com 
plications  i"  be  feared.     This  pathological  law   applies 

With  especial   l"fir  to  the  i m lepciidelil    natural  growth  Of 

tin-  reproductive  organs,  as  shown  in  the  rise,  develop- 
ment, and  establishment  of  the  sexual  functions. 

To  intensify  this  influence  and  to  increase  the  liability 

of  young  women  to  nervous  and  mental  disturbance,  is 

idded  the  1  ol  menstruation  ;  w  Idle,  on 

ot memtru  the  one  hand,  there  exists  this  reflex  action 

idy  changes  winch 
tire  incident  in  this  period  ol  growth,  we  must  also  take 
into  account  the  peculiarly  impressionable  nature  of 
the  youthful  mind  itself,  an  inherent  quality 
ol  immatui  itj  In  order  to  realize  the  pro 
of  tho  mind  found  transformation  the  organism  undergoes 
""'"•  at  this  time,  we  need  onlj  recall  the  nev 
sires,  sentiments,  and  passions  that  are  awakened  by  the 


development  of  these  new  sexual  functions.  The  emotions 
ami  passions  of  youth  are  also  in  great  force,  at  a  time 

when  the  judgment  is  only  beginning  to  take  shape-  and 

to  bring  it-  controlling  influence  to  hear  upon  them.  In 
shori.  considering  only  the  normal  physiological  Btate  of 

the  organism   at    this   period    and    the   amount    of  strain 

from  within  and  from  without  thai  is  put  upon  it,  the 
term  of  puberty  and  adolescence,  the  first  climacteric, 
completely  overshadows  the  menopause  or  the  second 
climacteric  a-  a  critical  period  of  life. 

\\  hen  this  process  of  development  is  accomplished  with 
difficulty,  disordered  or  suppressed  menstruation,  anaemia, 
and  chlorosis,  may  play  a  prominent  part  in 
(  ausing  mental  breakdown.     The  prevalence  in 
young  women  of  migraine,  hysteria,  and  the 
rarer  functional  neuroses  serves  also  to  increase  this  ten- 
dency. 

Among  the  externa]  causes,  faulty  education  1ms  much 
to  answer  for.      Too  close  application   to   studies  and  to 

I  eternal  I'l'i-i"1|s  ex.  rei-e-  in  youth  not  infrequently 
Influi  ■  1  -  in  the  hereditarily  predisposed  a  mental 

Faultycdu-  overstrain  which  i-  the  forerunner  of  disi 
'':'"""-  Tin-  limits  of  a  boy's  or  a  girl's  menial  capac- 
ity may,  for  example,  fail  to  be  considered  by  the  fond 
and  ambitious  parents.  The  dull  youth  i-.  perhaps. 
harassed  by  perpetual  reproaches,  and  dismayed  by  ta-k- 
to  which  he  is  unequal.  The  bright  and  willing  one, 
on  the  other  hand,  whose  ambition  to  Btudy  should  be 
checked  or  diverted,  is  not  allowed  to  Bag  in  his  zeal 
and  exertion  until  possibly  an  exalted  menial  state,  even- 
tuating in  an  attack  of  mania  or  stupor,  is  reached.  The 
youthful  mind,  when  ioo  deeply  imbued  with  religious 
sentiment,  its  natural  inclination  repressed  by  parental 
restraint  or  by  a  morbid  consciousness,  may  succumb  to 
melancholia  or  exaltation  of  a  religious  type,  or  to  a  pro- 
found dementia  or  ecstasy,  which  might  possibly  nave 
been  averted  or  deferred  by  more  judicious  training.  It 
i-  at  this  period  also  that  the  young  feel  called  to  take  the 
veil,  or  1  lay  may  have  extreme  religious  experiences,  that 
may  be  afterward  regretted  a-  mi-taken  ones,  and  in 
which  they  ice)  themselves  i"  have  been  misguided. 

Masturbation  i-  most  fiequent  and  most  harmful  in  this 
period  of  nervous  instability.      When  habitually  prac- 

[nflnenoe  tised  by  the  healthy  youth  of  neurotic  tempera- 
ment, il  lends,  without  doubt,  to  weaken  the 
'•'"""■  nervous  centres.  It  also,  just  as  certainly,  may 
engender  insanity,  but  only  in  those  who  tin-  highly  ner- 
vous from  hereditary  predisposition.  When  this  is  the 
case,  the  habit  modifies  considerably  the  form  of  the  in- 
-aiiii\  of  thi-  period.  Masturbation,  however,  no  longer 
holds  the  place  it  once  had  as  a  cause  of  insanity,  the 
bulk  of  evidence  furnished  by  recent  inquiry  favoring 
the  view  that  it  is  far  oftener  the  result  than  tin-  cam 
mental  demoralization.  It  i-.  however,  a  difficult  matter, 
in  the  present  state  of  popular  belief  regarding  the  po- 
tency of  the  practi<  e  a-  a  cause  of  madness,  to  persuade 
non-medical  persons  that  when  masturbation  appears  in 
the  usual  role  a-  a  s\  mptoin  of  insanity,  tin-  patient  has 
noi  been  addicted  to  the  habit  from  boyhood.  It  also 
not  infrequently  happens  that  young  men  attacked  with 
melancholia  are  branded  w  iih  the  stigma  of  a  disgraceful 

habit,  owing  to  this  a! si   universal   notion,  which  is 

eagerly  seconded  by  tin-  n  ady  self  disparagement  and  ex- 
erated  fears  of  the  patient,  in  whose  eyes  one  such 
a<  1 .  ii  may  he.  has  accomplished  hi-  imagined  mental  and 
bodily  destruction. 

Sound  ancestral  slock   and  well-directed  education  tire 

Powerful  the  chief  means  provided  by  nature  and  man 
influenced  for  the  avoidance  of  the  numerous  physiologi- 
heredtty.  cal  and  pathological  pitfalls  in  the  path  of  men- 
tal integrity  in  \  oulh 

There  is  Utile  difference  of  opinion  regarding  the  im- 
mense influence  which  bad  heredity  exerts  in  the  pro- 
duction ot  insanity  in  the  period  of  puberty  and  adoles- 
cence. The  large  majority  of  tin-  youthful  insane  bear 
this  taint.  In  taci.  the  insanity- 01  this  epoch  is  essen- 
tially hereditary,  and  no  less  an  authority  than  ska- 
regards  hereditary  predisposition  as  an  indispensable 
factor. 
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Sir  Crichton  Browne,  however,  holds  a  different  opin- 
ion regarding  one  variety  of  this  class,  viz.,  "acute  de- 
mentia," or,  more  properly,  stupor  with  dementia.  These 
cases,  he  maintains,  generally  come  of  a  perfectly  healthy 
stock.  He  considers  it  a  peculiarity  of  "  acute  dementia  " 
that  it  is  less  frequently  connected  with  hereditary  taint 
than  perhaps  any  other  form  of  disease.  As  his  mono- 
graph 3  deals  chiefly  with  asylum  cases,  a  class  whose 
antecedent  histories  are  notoriously  defective,  this  con- 
clusion, so  at  variance  with  those  of  other  observers,  is 
open  to  question. 

Opinions  differ  not  a  little  as  to  the  sex  most  likely 
to  suffer  from  attacks  of  insanity  in  youth.  The  advent 
of  the'  function  of  menstruation,  with  its  peri- 
odical disturbance  of  the  mental  tone,  not  to 
speak  of  its  liability  to  morbid  states  ;  the  greater  prepon- 
derance of  the  affective  over  the  intellectual  life  in  young 
women;  the  more  powerful  influence  of  the  organs  of 
reproduction  upon  the  female  mind  and  the  limited 
range  of  mental  activity  possible  for  women,  as  well  as 
the  fewer  vicarious  outlets  for  feeling  allowed  them,  are 
the  chief  reasons  advanced  by  Maudsley,  Ball,  and  Bland- 
ford  for  considering  the  female  sex  more  liable  than  the 
male  to  mental  disease  in  youth.  On  the  other  hand, 
Clouston  finds  the  total  numbers  and  relative  proportions 
of  females  to  be  smaller  in  this  period  than  at  later 
periods  of  life,  and  infers  that  adolescence  is  not  so 
powerful  an  upsetter  of  mental  equilibrium  in  women  as 
in  men. 

The  result  of  our  own  inquiries,  as  will  be  seen  far- 
ther on,  shows  little  difference  in  this  respect  between 
the  two  sexes  ;  but  in  numerous  other  collections  of  asy- 
lum statistics  the  number  of  the  males  attacked  with  in- 
sanity, between  fifteen  and  twenty-five,  considerably  ex- 
ceeds that  of  the  females. 

The  transitional  state  of  youth  being  necessarily  the 
union  of  childish  and  manly  traits  in  modified  form,  it 

n   „   „oi  follows  naturally  that  mental  derangement  oc- 

General  .  •'  ,  ,  =>  „ 

peculiari-  curring  between  the  ages  of  twelve  or  tour- 
"ties  of  this  teen  and  twenty-five  should  combine  in  varv- 
form  asdis-  m„  cic!rrees  the  salient  features  of  the  neuroses 
from  insan-  both  of  childhood  and  mature  life.  Insanity 
ity  at  other  in  the  very  young  is  infrequent  enough  to  be 
times  of  phenomenal.  The  patients  are  apt  to  show 
an  intelligence  beyond  their  years,  and  per- 
versions of  instinct,  feelings,  and  the  moral  nature  are 
the  rule,  while  genuine  mania  and  melancholia  are 
scarcely  ever  found.  Nervous  disturbances  in  children 
are  well  known  to  be  almost  exclusively  of  the  motor 
variety,  convulsions,  chorea,  and  epilepsy  being  almost 
the  sole  functional  manifestations. 

From  the  commencement  of  puberty  to  the  close  of  ado- 
lescence insanity  becomes  rapidly  more  frequent,  and  is 
characterized  by  a  union  of  motor  and  mental  manifesta- 
tions. To  the  epileptic  convulsions  originating  in  child- 
hood is  added  mental  complication,  as  shown  in  delu- 
sions, excitement,  and  increased  unmanageableness,  often 
the  precursors  of  the  epileptic  furor  of  the  grown  man. 
The  severest  forms  of  chorea  occur  about  this  time,  and 
are  attended  with  delirium  or  mania,  which  often  is  so 
severe  as  to  mask  the  real  disease.  Hysteria,  most  fre- 
quent in  young  women,  now  appears  for  the  first  time. 
and  in  its  severest  form — chiefly  sensory  and  motor — but 
always  attended  with  a  varying  amount  of  defective  in- 
hibitory power.  Moral  or  affective  insanity,  manifested 
chiefly  by  outrageous  conduct  and  emotional  displays, 
likewise  dependent  on  morbid  loss  of  control,  is  always 
very  prevalent  at  this  time. 

The  variety  of  mania  and  melancholia,  also,  which  now 
appears  is  noticeable  for  noisy  and  violent  movements,  a 
choreic  tendency,  cataleptic  rigidity,  etc.  At  the  same 
time  the  disturbance  of  the  intellect  is  of  a  superficial, 
changeable  nature,  mingled  with  emotional  outbursts. 
The  absence  of  the  systematized  and  fixed  delusions  and 
disorder  of  the  general  intellect  found  in  the  insane  of 
mature  years  is  conspicuous.  Another  feature  of  youth- 
ful insanity  is  that  the  patient  is  usually  left  in  a  de- 
mented, weak-minded  state,  the  result  of  an  arrest  of 
mental  development. 


In  mature  and  advanced  life  the  different  types  are  the 
same,  but  are  all  well  characterized.  Mania  and  melan- 
cholia are  more  profound.  The  conduct  of  the  patients 
is  more  often  influenced  by  persistent,  systematized  delu- 
sions;  their  violence  and  demonstrativeness  are  apt  to  be 
more  methodical.  Outbreaks  of  mania,  with  incoherence 
and  aimless  violence  not  due  to  structural  cerebral  dis- 
ease or  to  toxic  influences,  are  far  less  common  than  in 
youth,  and  arc  chiefly  confined  to  the  recurrent  type  of 
chronic  insanity.  Periodical  insanity,  paranoia,  mono- 
mania, are  much  more  prevalent.  General  paralysis  and 
other  organic  cerebral  changes  now  appear  on  the  scene 
and  modify  the  form  of  insanity.  Hysteria  at  this  time 
of  life  has  discarded  the  motor  symptoms  manifested  in 
youth,  and  its  congeners,  neurasthenia  and  hypochondria, 
are  now  added  to  the  list.  The  proportion  of  dangerous 
epileptics  is  now  far  greater  than  in  youth,  and  epilep- 
tic mental  states  taking  the  place  of  convulsions  are  more 
frequent. 

This  outline  sketch  is  enough  to  indicate  the  general 
characteristics  of  mental  disease  in  puberty  and  adoles- 
cence as  contradistinguished  from  its  manifestations  at 
other  times  of  life,  and  to  make  it  plain  that  the  patho- 
logical as  well  as  the  physiological  mental  state  simply 
bears  the  stamp  of  the  immaturity  of  the  age. 

Symptoms  axd  Course. — It  is  impossible  to  give  an 
exact  clinical  picture  of  the  insanity  of  pubescence  and 
adolescence,  as  its  manifestations  are  not  confined  to  any 
one  form  of  mental  disease,  but  assume  several  guises, 
from  an  apparently  distinct  group  of  symptoms  follow- 
ing a  legitimate  clinical  course  down  to  a  heterogeneous 
collection  of  phenomena  the  essence  of  which  is  weak- 
mindedness. 

Hebephrenia  takes  the  first  rank  among  the  prominent 
clinical  groups  of  this  period.  Its  course  is  described  by 
Ileckcr  as  characterized  by  a  stage  of  melan- 
^Hebephre-  c]10iyj  more  or  less  pronounced,  followed  by 
one  of  maniacal  excitement  of  greater  or  less  in- 
tensity, after  which  a  weak-minded  state  characteristic  of 
the  disease  develops  ;  of  this,  however,  there  have  also 
been  evidences  in  the  first  stage  of  the  disease.  The  pecu- 
liar character  of  the  melancholy  and  the  excited  states, 
and  particularly  the  transition  in  the  same  attack  from  de- 
pression to  excitement,  call  immediate  attention  to  these 
cases.  The  writer,  several  years  ago,  when  unaware  of 
Ileeker's  monograph,  reported  four  cases  of  this  kind  as 
probably  being"  peculiar  to  the  insanity  of  young  peo- 
ple.4    Among  them  is  the  following  : 

E.  C ,  a  girl  aged  nineteen,  was  admitted  to  the 

Danvers  Lunatic  Hospital.  December  '2, 1880,  with  the  fol- 
lowing certificate  of  insanity  :  "Has  delusions.  Refuses 
to  take  nourishment  or  medicines.     Is  melancholic." 

Her  previous  history,  as  given  by  her  father,  was  as 
follows :  Had  a  common-school  education.  Possessed 
ordinary  mental  capacity  before  the  attack.  Was  natu- 
rally cheerful  and  well  behaved,  but  of  quiet  and  reserved 
disposition.  Never  insane  before.  Has  a  sister  who  is 
insane.  Was  quite  well  until  three  weeks  before  admis- 
sion, when  she  went  to  her  first  party,  where  there  was 
considerable  excitement.  After  it  she  seemed  QJ,  and 
"Inst  her  speech"  for  three  days.  She  then  manifested 
great  distress,  declaring  that  she  had  never  stolen,  never 
lied,  never  had  a  child,  etc.,  and  constantly  besought  her 
parents  to  forgive  her  sins.  She  lost  her  appetite,  and 
suffered  from  wakefulness  at  first.  Menses  regular  until 
the  week  in  which  she  was  taken  ill. 

Is  a  fairly  well  nourished,  pretty-looking  Irish  girl. 
Face  pale,  expression  indicative  of  profound  dejection. 
Lungs  and  heart  apparently  normal.  Appetite  gone. 
Bowels  inactive.  Will  not  protrude  tongue  or  make  any 
voluntary  exertion  whatever.  She  stands  in  one  place 
most  of  the  time,  only  moving  mechanically.  Requires 
to  be  dressed  and  undressed  by  the  attendant,  to  be  led 
to  and  from  the  table,  and  will" not  eat  without  constant 
urging  and  even  putting  the  food  into  her  mouth.  When 
addressed  she  usually  makes  no  response,  and.  at  most, 
her  replies  consist  of  a  few  disconnected  words.  She 
prefers  to  stand  silent  and  motionless.  Is  evidently  un- 
der the  influence  of  some  overpowering  delusion. 
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At  the  end  of  :i  month's  Btay  in  the  hospital  the  patient 
had  begun  t<>  take  her  food  better  ami  appeared  some- 
what brighter,  but  was  --till  extremely  despondent,  and 
at  tiroes  terrified.  During  the  third  month  of  her  stay 
^lit-  Bhowed  increasing  animation  and  activity,  and  was 
interesting  herself  in  work  in  tin-  ward.  Her  appetite 
had  great!]  improved,  and  she  slept  fairly  well.  She  was 
still  despondent,  and  took  a  gloomy  view  of  her  condi- 
tion. From  this  time  she  began  to  emerge  rapidly  from 
her  menial  and  bodily  torpor,  and  a  month  later  she  bad 
become  busy,  cheerful,  and  sociable.  She  referred  freely 
to  her  past  condition  as  an  illness  from  which  she  had  re- 
covered, and  recognized  her  delusions  as  such. 

On  March  21st  [about  four  months  after  her  admission) 

she  was  considered  recovered,  and  was  taken  home  by 
her  mother.     The  change  was  deemed  especially  proper, 

as  she  began  to  display  an  undue  freedom  of  manner  and 
vivacity  which  her  new-  surroundings  wen-  tending  to  in- 
crease, :ind  which  it  was  thought  might  ceasein  the  quiet 
of  home  life. 

On  June  2d,  or  about  I  wo  months  Inter,  the  patient  was 

again  committed  to  the  hospital,  this  time  under  widely 
different  circumstances,  Her  parents  had  found  it  ut- 
terly impossible  to  control  her,  on  account  of  her  deter- 
mined recklessness  and  improper  conduct.  Her  altera- 
tion in  behavior  and  disposition  was  a  source  of  constant 
astonishment  and  mortification  to  the  family,  as  she  had 
ln-eii  a  quiet  and  unobtrusive  girl  before  her  attack  of  in- 
sanity. She  was  now  continually  on  the  move  Would 
suddenly  leave  her  work  and  visit  some  neighbor.  Could 
not  In-  induced  to  stay  at  home  in  the  evening,  hut  would 
walk  about  the  neighborhood  in  an  indiscreet  manner, 
seeking  men's  society,  on  one  occasion  she  ran  oil'  in 
her  night  dress  and  wrapper  to  some  resort  where  there 
were  a  Dumber  of  men.  who  recognized  her  condition 
and  sent  her  home. 

It  was  noticed  that   during  her  menstrual  periods  -he 

grew  "  heavy,"  and  would  sleep  a  g 1  deal  of  the  time. 

The  physician's  certificate  reads:  "No  moral  sense;  is 
unruly  and  unreasonable,  tending  to  dementia,  nympho- 
mania, and  ungovernable  passion  [or  men's  society."  It 
was  found  on  admission  that  a  corresponding  change  had 

al-o    taken    place    in    her    physical    c lilion.      She    had 

gained  greatly  in  flesh  and  strength,  appeared  to  be  in  ex- 
cellent bodily  health,  but  rather  heavy  and  coarse-look- 
ing.     Her   manner   was    forward   and    pert.      She    would 

talk  in  a  loud,  excitable  way,  denying  accusations  of 
ini-lieha\  ior.  and  making  a  number  of  requests  at  once. 

She  explained   her  conduct    ill   a  glib,  plausible  manner. 

sin-  manifested  no  delusions  or  hallucinations  of  any 
sort. 
During  most  of  her  second  stay  at  the  hospital,  which 

lasted  five  months,  her  < lition  was  one  of  excitement 

and  restlessness,  attended  with  a  perfect  appreciation  of 
her  condition  and  surroundings,  with  complete  self- 
abandonment  to  her  impulses  and  whims.  Owing  to  this 
lack  of  self  control  she  proved  very  intractable,  but  was 
always  ready  to  promise  good  behai  ior.  She  was  deceit- 
ful and  unreliable,  and  fond  of  telling  about  the  most 
private  mailers  of  her  life,  whether  compromising  or 
not.      She   was  particularly  anxious  to  attract   attention, 

and  would  call  out  familiarly  to  strangers.  In  order  to 
make  all  possible  display  sin-  would  frequently  steal 
from  other  patients  various  articles  of  dress,  persuading 

the  re  demented  ones  to  give  whatever  pleased  her 

fancj  ;  would  secrete  these  things  about  her  person,  and 

when  accused  and  cornered  she  Would  become  noisy  and 

defiant.     Eer  attempts  to  set  the  patients  against  attend- 
ants, and  I.-  gi  i  the  latter  into  trouble,  wire  frequent  and 
ingenious      She  twice  escaped    from   the   hospital,  and 
I'd  violently  when  brought  back.     In  order  to  make 

trouble    lor   an   attendant    by  whom   she  had  been  locked 

int<>  i   si,,,  tore  to  pieces  her  clothes  and  bedding 

and  befouled  the  room. 

During  the  last  month  or  two  si,,,  began  to  grow  more 
quiet,  steady,  and  undemonstrative,  and  her  outbreaks 

ceased.      She  now   went   lejulaih   I..  w  oi  k  ill  ihe  laundry. 

S i  afterward  si,r  expressed  chagrin  at  her  former  i 

duct,  and  plainly  showed  a  desiri  tter.     Finally, 


having  become  quiet,  unobtrusive,  and  tractable,  she  was 

taken  home  much  improved. 

In  this  case  nearly  all  the  peculiarities  of  hebephrenia 
appear  as  originally  described.  The  patient's  excitement 
in  particular  was  marked  by  the  absence  of  incoherence 

of  acute  mania,  and  by  her  freedom  from  any  actual  de- 
lusion. On  the  other  hand,  she  showed  utter  want  of 
feeling  and  principle,  and  yet  a  certain  ingenuity  and 
plausibility.  In  these  ways,  in  the  absence  of  shame  and 
remorse,  and  in  a  constant  unreliability  and  incorrigible 
Conduct  totally  foreign  to  her  nature,  the  case  resembles 
moral  insanity,  which  Dr.  Hlandford  calls  the  insanity  of 
the  young,  indeed  Decker,  alluding  to  this  resemblance, 
says  that  the  moral  unsoundness  js  such  a  conspicuous 
feature  that,  under  the  old  system  of  classification,  this 
form  would  be  classed  as  moral  insanity.  The  peculiar- 
ity of  the  melancholic  phase  does  not  appear  in  the  report 
or  this  case,  owing,  perhaps,  to  want  of  due  observation 

before  the  unusual  course  of  the  case  was  noticed.  It  is 
said  to  lie  noticeable  for  its  lack  of  depth,  a  silly,  childish 
mood  mingling  with  the  sadness — the  feature  of  weak- 
mindedness  spoken  of  above.  In  the  depth  of  his  woe 
the  patient  betrays  an  inclination  to  make  fun.  Our  pa- 
tient, as  was  learned  a  year  and  a  half  after  her  discharge, 
apparently  recovered.  In  most  of  these  cases,  however, 
the  intellect  grows  more  and  more  weak  and  the  patient 
becomes  demented,  having  occasional  intercurrent  mani- 
acal or  mi  Lancholic  attacks,  or  else  remaining  in  a  sta- 
tionary condition  of  weakmindedness,  doing  quite  well 
at  home  ami  being  considered  as  simply  stupid. 

Although  hebephrenia  represents  an  advancing  morbid 
proce8S,  and   Usually  (lids  in   dementia,  a  certain  propor- 
tion of  recoveries  are  reported.     May  it  not 
Hebepfare-  )„.  that  among  these  arc  some  cases  of  circular 
colarfriBan-  ^Sanity,  a   form   characterized  chiefly   by   BUC- 
ity.  rive  attacks  of  melancholy  and   excitement, 

followed  by  intervals  of  sanity,  frequently  be- 
ginning ai  puberty  and  lasting  through  life  f  This  variety 
is  difficult  of  diagnosis  in  young  people,  owing  to  the 

fact    thai    the   length  of  the  interval  of  sanity  at  this  I  inn- 

of  life  is  s uch  greater  than  in  older  persons  that  no 

opportunity  is  afforded  for  w  itnessing  a  sui  E  at- 

tacks recurring  in  the  regular  order  characteristic  of  the 

disease. 

Mall '  mentions  a  "  circular  form  of  hebephrenia." 

Stuporous    insanity,    or    stupor    with    dementia,    also 

called,  formerly,  acute  dementia,  has.  jn  our  experience, 

occurred  exclusively  in  young  people.     Spitzka 
finds  this  the  rule,  and  Blandford  gives  fifteen 

to  twenty  live  as  the  limiting  ages.  This  is  distinct  from 
melancholic  stupor,  stupor  with  delusions,  which  is  usu- 
ally nut  with  in  mature  and  later  life.  Genuine  stupor- 
ous   insanity    has    marked    features,    which    are    SO    well 

know  n  as  hardly  to  need  description.  Its  manifestations 
are  aNo  very  characteristic  ones,  and  represent  a  clinical 
group  quite  as  exclusive  as  any  of  those  originating  dur- 
ing puberty  and  adolescence,  not  excepting  hebephrenia 

proper.  There  is.  besides,  iii  these  cases  a  direct  con- 
nection between  the  stupor  a  lid  I  he  de\  elo]  lill  g  sexual  and 

reproductive  functions.  Intense  sexual  excitement,  or 
continued  sexual  drain  from  intercourse  or  masturbation, 
must  necessarily  produces  powerful  effect  upon  heredi- 
tarily weak  minds,  particularly  in  young  people.  In  this 
way  is  brought  about,  in  man]  cases,  the  impairment  oi 

suspension  of  menial  activity  peculiar  to  the  disease.  Pro- 
fuse haemorrhages  and  shock  maj  occasionally,  also.  pro- 
duce this  result  in  young  people.  Typical  cases  of  this 
form  manifest  decided  physical,  as  well  as  mental,  symp- 
toms. The  circulation  is  deficient,  as  shown  by  a  sub- 
normal temperature,  cold  hands  and  feet,  blueness  of  the 
skin,  slow  and  small  pulse,  and  weak  heart-action.  There 
is  always  more  or  less  swelling  of  the  feet,  and  pallor  is 
marked  This,'  patients  refuse  food,  and  may  require  to 
be  fed  by  the  stomach-tube.  From  inattention  to  their 
bodily  wants  the)  may  become  very  unclean,  voiding 
urine  and  bens  regardless  of  time  or  place.  From  the 
same  cause  constipation  and  long  retention  of  urine  are 
not  infrequent.     The  mind  of  these  patients  is  apparently 

a  complete  blank,  and.  as   a    rule,  they  have    no   recollec- 
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tion  on  recovery  of  the  period  of  their  illness.  They 
make  no  reply  to  questions,  and  give  no  indication  that 
they  notice  anything  about  them.  Flies  may  crawl  over 
the  face  unheeded  by  the  patient,  who  sits  or  stands 
motionless,  utterly  oblivious  of  his  surroundings,  the 
saliva,  it  may  be,  dribbling  from  his  mouth.  Various 
automatic  motions  are  sometimes  observed,  however, 
while  in  this  state,  such  as  snapping  the  jaws,  wagging 
the  head,  or  repeating  words  or  short  phrases.  These 
acts  are  often  continued  for  a  long  time,  in  spite  of  all 
efforts  to  stop  them. 

This  form  is  to  be  distinguished  from  the  more  com- 
mon and  important  one  of  true  melancholic  stupor.  The 
prime  points  of  difference  are  the  presence  of  delusions 
in  the  latter,  and  its  occurrence,  with  but  few  exceptions, 
in  older  people.  Stuporous  insanity,  or  stupor  with  de- 
mentia, is  almost  always  preceded  by  maniacal  symptoms 
of  a  transient  nature,  while  patients  of  the  other  class  are 
melancholy  from  the  outset,  and  the  depressed  state  eon- 
sequent  on  delusions — the  chief  feature — crops  up  in  all 
stages  of  the  illness.  The  latter,  also,  are  more  prone  to 
suicide  ;  they  also  emaciate  faster,  and  sleep  far  less  than 
the  class  under  consideration.  The  states  of  stupor  inci- 
dent to  general  paralysis,  epilepsy,  and  excessive  alco- 
holic drinking  are,  as  a  rule,  readily  diagnosticated  by 
the  history  of  the  cases. 

The  hysterical  element  greatly  predominates  in  insanity 
of  puberty  and  adolescence,  and  is  often  associated  with 
epileptiform  states.  One  or  allot  the  principal 
Hysterical  features  0f  hysteria  in  its  mental  aspects — e.g., 
apparent  feigning  of  real  disease  and  an  enerva- 
tion of  will,  emotional  activity,  groundless  complaints  of 
illness,  craving  for  attention  and  sympathy — may  be  ex- 
pected at  some  stage  in  the  course  of  almost  any  form  of 
the  insanity  of  youth.  We  have  mentioned  the  sense  of  un- 
reality which  the  superficiality  of  the  symptoms  of  mania 
and  melancholia  in  young  people  give  the  observer.  This 
is  in  the  same  line  of  morbid  mental  action  as  the  plainly 
hysterical  tendencies  manifested  in  the  states  of  weak- 
mindedness  following  these  attacks.  Hysterical  insanity, 
which  is  not  a  distinct  and  exclusive  type  in  itself,  com- 
monly affects  girls,  and  is  frequently  associated  with  dis- 
turbances of  menstruation — amenorrhcea  chiefly.  It  has 
certain  unmistakable  features  which  are,  in  fact,  peculiar 
to  the  age  and  sexual  development,  and  directly  attribu- 
table to  that  process.  We  refer  to  the  erotic  and  impul- 
sive patients  who,  when  maniacal,  are  amorous  and  ob- 
scene in  action  and  language,  and  at  other  times  are  rest- 
less, prone  to  dwell  on  such  subjects  as  love,  marriage, 
etc.,  or  else  show  a  decided  and  morbid  repugnance  to 
any,  even  the  remotest,  suggestion  of  such  matters,  a 
shrinking  which  reveals  the  unnatural  sexual  bias  of  their 
thoughts.  Their  constant  demands  upon  the  notice,  at- 
tention, and  sympathy  of  those  about  them,  especially 
those  of  the  opposite  sex,  and  their  petulance  and  out- 
bursts of  passion  when  neglected,  are  characteristic.  The 
tendency  to  lie,  and  to  make  groundless  and  outrageous 
accusations,  brings  these  patients  in  close  relationship  to 
the  so-called  morally  insane. 

Sensory  and  motor  complications,  which  are  not  un- 
common in  youthful  cases  of  this  form,  are  seldom  asso- 
ciated with  hysterical  symptoms  later  in  life.  Moreover, 
as  has  been  before  indicated,  neurasthenia  and  hypo- 
chondria, the  forms  under  which  hysteria  is  chiefly  mani- 
fested in  older  people,  are  comparatively  infrequent  lie- 
fore  the  age  of  twenty-five  years.  These  forms  stand, 
therefore,  for  the  hysteria  of  mature  life. 

"  Insanity  of  masturbation  "  is  used  by  some  writers  to 
designate  cases  of  mental  disease  in  which  masturbation 

"Mastur-  is  a  prominent  feature.  There  is  no  special 
batory  in-  form  of  insanity  attributable  to  masturbation, 
sanity."  jj  sjInp]y  modifies  other  forms  whose  charac- 
ter is  more  or  less  recognizable  in  proportion  to  the  pre- 
dominance of  the  phenomena  peculiar  to  the  habit.  In 
all  insanity  it  creates  or  hastens  a  diminution  of  intellect- 
ual power,  which  finally  passes  into  dementia.  Shyness, 
avoidance  of  meeting  the  glance  of  others,  indolence, 
irresolution,  cowardice,  suspiciousness,  and  weakness  of 
memory  are  the  more  prominent  of  the  classic  signs  of  the 


masturbator.  These  traits  are  prominent  in  the  youthful 
insane.  As  the  patient  passes  into  manhood,  delusions 
appear  and  become  fixed,  which  are  invariably  those  of 
suspicion,  and  chiefly  through  some  unseen  agency.  Such 
patients  are  tormented  by  imaginary  persecution,  by 
means  of  electric  batteries,  resulting  telephonic  communi- 
cations, etc.  An  element  of  impulsiveness  comes  in  these 
cases  to  be  added  to  the  weakened  control,  and  they  are 
accordingly,  whether  with  or  without  delusions,  liable 
to  outbursts  of  great  violence.  Spitzka  6  has  observed  a 
variety  of  primary  deterioration,  marked  by  moral  per- 
version, in  young  victims  of  the  habit,  which  yields  to 
treatment  if  the  habit  is  abolished.  If  unchecked,  it  cul- 
minates in  complete  fatuity.  This  he  has  observed  in 
subjects  between  the  eleventh  and  twenty-third  year.  It 
is  one  of  the  numerous  conditions  which  passes  under  the 
designation  of  "  primary  dementia."  It  is  the  only  one 
to  which  the  term  insanity  of  masturbation  can  be  prop- 
erly applied. 

In  keeping  with  the  instability  of  youth  is  the  shifting 
nature  of  its  morbid  mental  manifestations.  The  insan- 
ity of  this  class  is  peculiar  in  the  variety  and 
„„n'r^rtVf=  changeableness,  even  in  the  same  attack,  of 
of  the  in-  stages  and  symptoms.  It  is  chiefly  at  this  age 
sanityofpn-  that  the  anomalous  cases  occur  that  seem  to 
^^  a  n  a  resist  classification.  Hysterical,  epileptic,  and 
'  maniacal  symptoms  may  be  inextricably  min- 
gled in  one  case,  while  in  another  a  stage  of  genuine  non- 
melancholic  stuporous  insanity  may  alternate  with  a  set 
of  symptoms  resembling  moral  insanity.  Equally  strik- 
ing are  the  abrupt  intermissions  and  remissions  in  cases 
of  this  class.  Not  infrequently  the  intermission  is  a  flash 
of  clear  intelligence,  lasting  for  a  few  hours  or  a  day, 
to  be  abruptly  clouded  over  again  by  the  mental  state 
from  which  it  emerged.  In  another  case  a  longer  lucid 
interval  gives  hope  of  a  speedy  recovery,  with  a  similar 
result.  Repeated  and  frequent  relapses  in  the  same  case 
may  take  place  lief  ore  either  recovery  or  dementia  are 
reached. 

An  estimate  of  the  frequency  of  the  insanity  of  pubes- 
cence and  adolescence  can  be  approximately  made  from 
Free  uencv  *ue  ^ ollowing  statistics.  They  include  only 
of  insanity  cases  of  insanity  originating  in  youth.  For  the 
of  puberty  five  years  ending  October,  iss4,  180  males  and 
and  adoies-  gjg  females,  or  a  total  of  393  persons,  were  ad- 
mitted for  the  first  time  to  the  Danvers  Luna- 
tic Hospital,  who  were  between  the  ages  of  fifteen  and 
twenty-five  years  at  the  time  of  their  first  attack.  The 
total  number  of  different  persons  admitted  in  that  period 
was  2,305,  of  whom  1,127  were  males  and  1,178  females. 
It  thus  appears  that  over  sixteen  per  cent,  of  these  admis- 
sions were  those  of  persons  between  the  ages  mentioned. 

This  proportion  of  youthful  cases  has  greater  signifi- 
cance when  we  consider  that  its  figures  pertain  only  to 
cases  of  ordinary  insanity.  So  that  if  a  comparison  of  this 
with  later  decades  be  made,  we  must  eliminate  cases  of 
organic  brain  disease.  The  psychoses  incident  to  child- 
birth and  its  immediate  concomitants,  being  far  more 
prevalent  in  older  people,  must  also  be  taken  in  consid- 
eration. 

In  this  connection  it  is  of  interest  to  recall  the  fact  that 
at  the  York  Retreat  the  greater  number,  one-third  of 
those  admitted  during  forty  four  years,  were  attacked  be- 
tween twenty  and  thirty  years  of  age.  Each  subsequent 
decennial  period  is  marked  by  a  gradual  decreasing  pro- 
portion. This  excessive  proportion  cannot  be  explained 
by  the  greater  proportion  of  the  number  living  at  that 
period.'1  This  statement,  viewed  in  connection  with  the 
fact  that  most  cases  of  insanity  of  adolescence  occur  be- 
tween twenty  and  twenty-five,  has  especial  significance. 

The  frequency  of  the  different  forms  of  insanity  in 
the   pubescent   and   adolescent   cannot   be  estimated,  as 

Frequen-  no  tw0  observers  take  the  same  views  regard- 
<  y  of  the  ing  them,  and.  consequently,  do  not  make  the 
separate  same  classification.  The  frequent  intermingling 
varieties.  Qf  Symptonis  ami  sets  of  symptoms  especially 
peculiar  to  the  insanity  of  this  age  accounts  for  this  dis- 
crepancy in  a  great  measure.  Hebephrenia,  for  exam- 
ple, is  considered  by  Hecker  to  be  quite  common,  14  in 
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100  cases  being  his  estimate.     Bchiile,    however,  thinks 
ii  a  rare  form,  and  places  the  proportion  :it  '.'  in  600 
Bpitzka'8  figures  are  8  in  187.     Ball  finds  ii  aver}  <  "in 
mon  Form,  bul  considers  it  very  difficult  to  limil  itc 
main— a  difflcidt)  which,  is  iucreased  when  we  consider 
iis  tendency  to  occur  bj  preference  in  the  weakmini 
After  eliminating  all  doubtful  cases  thi  ins  a  suffl- 

cienl  number  of  ttu  re  thai  outbreaks  of  insanitj 

arc  1 1  lain  I  \  connected  with  the  epoch  of  puberty,  and  thai 
influence  ol   genital  evolution  in  producing  mental 
!>lr  is  as  evident  as  thai  of  'In-  mosi  universally 
■  1  causes  of  mental  disorder. 
Prognosis.     The  prognosis  "t  these  cases,  hereditary 
as  mosi  of  them  are,  is  extreinelj  grave.     Many,  sooner 
or  later,  undergo  im  vocable  mental  loss,  and  rapidlj 
come  demented.     Others  have  intervals  "i  comparative 
Banitj  between  outbursts  of  mania,  which  recur  through 
oul  a  long  period  before  developing  decided  menial  fail- 
ure, while  some  cases  reall]  gel  well.     The  most  curable 
•  arc  those  of  stupor  with  dementia.     In  our  experi- 
ence, however,  cases  of  complete  and  permanent  recover) 
from  any  form  occurring  al  this  time  are  ven  rare  com 
pared  with  those  originating  later  in  life.     Masturbation 
affects  the  prognosis  most  unfavorably. 

Tbeatmeni  Tin'  treatment  of  this  class  oi  menial 
disease  is  j„  ,,■  exa  ii,  ,,,-, .  |.i,  \eiit  i\e.  To  give  an  adequate 
idea  of  the  course  and  methods  besl  adapted  for  the  | 
ervation  ami  improvement  of  young  minds  with  the 
strong  neurotic  predisposition  usually  requisite  for  the 
production  of  insanity  would  involve  a  more  extended 
account  of  educational  met  hoi  is — mental,  moral,  and  phys- 
ical than  is  admissible  here.  A  lew  of  the  more  prom- 
inent i'ii cautions,  however,  should  be  stated.  It  is  best, 
when  the  morbid  inheritance  is  through  the  mother,  or  is 
in  doubt,  thai  thi'  chihl  should  nol  he  left  to  its  mother. 
Imt  to  a  healthy  wet-nurse.  Children  inheriting  this  taint 
should  in-  separated,  so  far  as  possible,  and  their  associa- 
tion with  others  of  a  healthy  and  vigorous  nervous  organ- 
ization encouraged.  For  instruction,  something  mote  than 
a  know  ledge  of  the  pupil's  mental  and  moral  exterior  is 
necessary.  The  course  of  their  lives  needs  to  he  directed. 
Physiology,  hygiene,  and  Borne  knowledge  of  the  influ- 
ence ot  heredity  are  indispensable  requisites  for  the  proper 
education  of  these  unfortunates.  To  some  extent,  igno- 
rance of  these  individual  needs  is  unavoidable  in  large 
Bchools ;  but  where  separate  tuition  is  possible,  and  is  well- 
chosen,  idleness,  insubordination,  or  stupidity  will  not  he 
found  io  require  a  multiplication  of  punishments,  and  the 
b  13  's  or  girl's  mental  capacity  w  ill  he  the  measure  of  the 
kind  and  amount  of  instruction  needed.  Masturbation  is 
to  be  guarded  against  by  inculcating  a  healthy  moral  tone. 
by  the  careful  selection  of  associates,  and  by  precept  rather 
than  by  a  policy  of  distrust  and  espionage.  The  diet  of 
such  children  should  he  plain  and  unstimulating,  and  OUt- 
of  di  'or  life  should  he  insist,,)  upon. 

When  disease  is  once  established  the  treatment,  of 

Course,    varies    with    the    character  and   intensity   of   the 

manifestations,  and  follows  the  general  lines  elsewhere 

laid  ilow  n 

The  following  case  is  presented  as'an  illustrative  epit- 
ome of  the  insanit]   Of   pubei'tj   and   adolescence   ill   l> 
ot'  its  protean  aspects. 

\\  R-— ,  a  j  oung  man.  twenty mic  years  of  age,  was 
admitted  to  the  hospital.  Januan  18,  1881.  He  was  of 
ordinary  mental  capacity,  and  had  a  common  school  edu- 
ion.  No  known  insanity  among  his  relatives.  His 
habits  wen-  temperate,  and  his  moral  character  good. 
His  domestic  Burroundings  wen-  comfortable  and  con- 
.]  I'm  a  tew  months  before  admission  In-  seemed 
somewhat  melancholy,  and  was  so  anxious  to  keep  busj 

thai   he  would    ha\e  worked  in   the    shoe   factory    and   on 

the  farm  late  into  the  night  if  allowed.  Three  months 
before  entcriug  the  hospital  he  began  to  pass  restless 
nights,  and  to  lose  his  appetite  Shortly  afterward  he 
Beemed  Biiddenlj   1  additionally  depressed  ami 

melancholy,  being  at  first  afraid  that  someone  was  going 
to  s  1  n  ,1,1  him.  and  i hat  he  must  take  leave  of  his  famih  . 
His  latin  1  had  suspei  ted  him  of  masturbating  for  some 

time  1 


The  physicians'  certificate  reads:  "Persistent  melan- 
choly.    Refusal  to  take  food  01  drink.     Negligence  in 

attending  to  natural   calls,  and  at  times   great    violence  of 

action."  When  admitted  he  was  in  fair  bodily  condi- 
tion, hut  seemed  entirely  demented,  lie  would"  seldom 
answer  a  qui  sii,,n.  but  sat  in  one  place  all  the  day,  com- 
pleter] inert,  and  regardless  of  everything,  When 
dressed  or  fed  he  would  resist  violently  in  a  dogged,  aim- 
less way.  He  was  1  gly  dirty,  passing  his  evacua- 
tions in  his  bed  or  clothing,  and  otherw  ise  neglecting  bis 
person.  He  continued  in  this  state  for  several  months, 
the  only  break  being  an  intermission  of  apparently  com- 
plete lucidity,  iii  which  he  talked  freely  and  rationally 
and  appeal  1  ry  way  like  himself  tor  several  hours. 
His  stupor  tin  n  returned  with  its  former  intensity. 

During  the  months  of  May  and  June  d\  months  later) 
he  manifested  more  activitj  and  appreciation  of  sur- 
roundings. Would  talk  quite  sensibly  at  timi  b.  He  had 
also  become  tidy  and  industrious,  working  most  of  the 
day  on  the  hospital  farm,  although  inclined  to  wander 
away.  He  still  talked  in  a  vague,  unintelligent  manner, 
but  no  delusions  were  detected.  <>n  August  2d  he  was 
discharged  al  his  father's  re. p. est.  He  had  grown  some- 
what brighter,  but  still  sin. wed  considerable  mental  inac- 
tivity. 

On  October  81,  lvvi .  about  three  months  later,  he  was 

I.. miited  on  the  following  certificate:  "Refuses  to 

sonable  requests  oi  parents,  disposed  to  make 
foolish  trades.  Wild  expression  in  conversation,  and  ex- 
travagant notions." 

There  was.  as  stated,  a  reqiarkable  change  in  his  man- 
ner. He  was  loud,  vulgar,  and  familiar.  Not  one  of  his 
former  symptoms  was  present,  bul  in  their  place  others 
quite  the  reverse  of  them  and  of  his  natural  conduct, 
lie  was  menially  active,  " knowing,"  and  free  from  de- 
lusions, lie  was  very  fat  and  well  nourished,  and  en- 
joyed remarkably  g I  bodily  health,     lie  had  not  been 

two  days  in  the  hospital  before  In-  loosened  the  iron  urate 
of  his  window  at  night,  made  a  rope  of  his  bed-clothes, 
and,  lowering  himself  to  the  ground,  escaped. 

During  this  second  stay,  which  lasted  nearly  nine 
months,  the  patient  was  always  restless  and  excitable, 
with  exalted  ideas' about  himself.  He  spent  much  of  his 
time  writing  letters, to  his  parents  filled  with  promises  of 
reformation  and  good  behavior.  His  conduct,  notwith- 
standing these  promises,  continued  to  he  \el\  mischiev- 
ous, and  he  was  a  source  of  uneasiness  and  discomfort  to 
the  ward  by  constantly  plotting  to  escape,  makinir  others 
discontented,  etc.  He  was  quick  to  discover  in  others 
what  was  most  likely  to  ruffle  them,  and  delighted  in 
taking  advantage  of  it.  He  thought  himself  the  hand- 
somest man.  best  dancer,  and  most  thorough  good  fellow 
in  the  h.. use.  He  would  write  his  father  that  he  had  left 
off  using  tobacco,  and  by  the  sa mi-  mail  send  an  order  for 
cigars  and  similar  things.  W  as  fond  of  using  low  phras 
and  thought  their  use  implied  a  certain  smartness. 

During  the  spring  months  his  behavior  became  some- 
what heiter,  and  he  was  put  to  work  with  the  gardener. 

Here  his   loud   boasts   rendered   him   ridiculous  and  disti- 
ll, le.  hut  titter  a  time  he  became  less  troublesome. 

Al  no  lime  did  he  Bet  m  to  realize  how  foolishly  he  made 
himself  appear.  At  the  last  he  worked  quite  steadily  un- 
der the  promise  of  returning  home  if  he  behaved  himself, 
and  to  some  extent  he  left  off  swearing  and  boasting, 
though  he  stin  indulged  in  much  "loud  talk."  w  as 
ven  well  nourished,  and  in  apparently  vigorous  bodily 
health  when  discharged  in  the  following  June. 

After  this  attack  he  remained  at  home  about  a  year, 
giving,  his  father  said,  no  trouble,  and  seeming  to  be  in 
better  condition  than  ever  before.  His  mother  wrote: 
"Since  his  return  from  the  hospital  he  has  worked  on 

the  farm  Steadily,  and  has  seemed  interested  in  his  work. 

He  is  contented  to  remain  at  home  all  the  time.  He  seems 
active  and  bright  in  most   respects,  but  in  conversation 

w  ill  ask  questions  abOUt  events  long  past,   the  same  1 1  ues- 

lions  that  he  has  heard  answered  a  great  many  times. 
When  he  has  done  a  day's  work  he  is  willing  to  stop, 
while  before  the  attack  he  would  have  liked  to  work  far 
into  the  night.' 
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The  patient  was  twice  committed  to  the  hospital  after 
this  record,  with  the  symptoms  of  excitement  already 
described.  His  weakminded,  childish  behavior  had  in- 
creased, his  mental  deterioration  between  the  attacks  be- 
ing evident.  His  last  attack  began  recently  (September. 
1884),  and  lasted  until  July,  1885.  When  the  symptoms 
were  first  noticed  he  began  to  ride  abouta  great  deal,  and 
to  talk  about  great  farming  schemes  he  had  in  view.  He 
attempted  to  make  trades  and  contracts  which  he  could 
yot  fulfil ;  slept  little  and  lost  flesh  ;  became  excited 
and  talkative.  On  admission  he  is  reported  to  have  been 
animated  and  extremely  loquacious.  After  a  few  weeks' 
s  av  in  the  hospital  he  developed  an  attack  of  acute 
mania.  This  had  been  preceded  by  restlessness  and  un- 
manageableness.  He  would  demand  all  sorts  of  priv- 
ileges" threatening  to  "expose"  people  unless  they  ac- 
ceded to  his  demands.  He  purloined  from  others,  and 
unblushiugly  lied  when  detected.  His  maniacal  seizure 
was  ushered  in  by  great  excitement — he  shouted,  sang, 
and  made  a  general  disturbance  ;  required  to  be  placed  in 
the  padded  room.  He  had  many  exalted  delusions,  e.g., 
that  his  father  was  Charles  Sumner  and  worth  §500,000, 
that  he  owned  the  hospital,  etc.;  ate  well,  but  was  badly 
nourished.  A  few  days  later  he  again  became  greatly  ex- 
lited  and  highly  maniacal,  disrobing  and  soiling  himself 
in  his  rooin;  "had  many  delusions,  chiefly  of  identity; 
took  only  liquid  food  aiid  slept  badly.  This  excitement 
lasted  two  months  in  its  extreme  form.  For  a  long  time 
be  would  not  wear  anything  and  was  kept  in  a  padded 
room.  At  the  end  of  this  time  he  began  to  grow  quiet 
tnough  to  leave  his  room  and  to  take  walks  out  of  doors, 
although  he  talked  constantly  to  himself,  repeating  mean- 
ingless phrases  or  oaths.  About  four  months  after  his 
commitment,  while  still  incoherent  but  comparatively 
quiet,  he  had  a  slight  dysenteric,  attack  followed  by  an  ex- 
acerbation of  excitement,  this  time  attended  with  great 
ftar  from  delusions  of  persecution  ;  refused  medicine 
p.nd  food.  In  short,  has  continued  more  or  less  actively 
excited  for  more  than  six  months  of  his  stay  at  the  hos- 
pital. "When  discharged  he  was  apparently  as  well  as  in 
lis  previous  interval  of  comparative  sanity,  having  had  a 
convalescence  of  about  a  month.       Henry  11.  Stedman. 

1  See  Clouston  on  Mental  Diseases,  p.  369,  Am.  edition. 

*  Die  Hebephrenic  oder  das  Pubertatirrsiun.  Der  lrrenfrei:nd,  1877, 
*.x.,  -i.  3  West  Biding  Asylnm  Medical  Reports,  vol.  iv 

*  Boston  Medical  and  Surgical  journal,  vol.  cxiii.,  pp.  505-5U0. 
5  De  la  Folie  de  la  Puberte.  L'Encephale  fur  lNsl. 

*  Spitzka  :  Insanity — its  Classification.  Diagnosis,  and  Treatment,  p. 
879.  '  Bucknill  and  Tuke  :  Physiological  Medicine,  p.  75. 

INSANITY:  ORGANIC  DEMENTIA.  The  insanity 
which  arises  from  gross  brain  disease,  such  as  apoplexy, 
abscess,  tumors,  and  softenings,  has  been  called  apoplec- 
tic insanity  and  paralytic  insanity,  and  it  has  been  other- 
wise designated  more  or  less  appropriately.  Organic 
d.jruentia  is  a  better  term  for  these  forms,  and  for  all 
other  cases  which  spring  from  a  variety  of  cerebral  affec- 
tions that  cause  gross  alterations  of  brain-tissues.  The 
term  dementia  expresses  the  prevailing  tendency  of  all 
these  cases,  and  it  is  qualified  by  a  word  that  denotes  the 
organic  lesions  that  are  always  the  source  of  the  mental 
disorder. 

Organic  dementia  is  the  insanity  which  results  from 
intracerebral  hemorrhage,  embolism,  thrombosis,  ramol- 
lissement,  tumors,  multiple  cerebral  sclerosis,  hydatids, 
pachymeningitis,  and  a  few  other  affections. 

These  cerebral  diseases  are  not  necessarily  accompanied 
by  mental  alienation,  of  course,  and  it  is  only  exception- 
ally that  they  occasion  it.  Still,  they  cause  delirium,  ol- 
eoma, and  certain  psychical  disturbances,  very  frequently, 
and  it  is  but  natural"  that  the  mental  disorder  should  have 
the  nature  and  the  permanency  of  positive  insanity  in 
some  cases. 

In  considering  the  etiology  of  organic  dementia,  it 
must  be  admitted  that  heredity  may  play  a  certain  part, 
and  that  organic  lesions  of  brain-tissues  that  would  be  in- 
sufficient for  the  production  of  mental  aberration  in  a 
soundly  constituted  person  may  arouse  a  latent  tendency 
to  insanity  in  one  less  fortunately  endowed.  It  is  also  to 
be  considered  that  most  of  those  attacked  by  organic  de- 
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rnentia  are  well  advanced  in  life,  and  have  no  longer  the 
powers  of  resistance  of  younger  persons,  and  some  of 
them  have  atheromatous  arteries  and  other  signs  of  tissue, 
degenerations.  In  some  instances,  however,  the  cortical 
lesions  an-  so  gross  and  extensive  that  insanity  inevitably 
results. 

It  is  evident,  from  the  above  list  of  causative  affections, 
that  the  mode  of  their  action  must  vary  widely  in  differ- 
ent cases  of  organic  dementia. 

Most  of  the  causes  enumerated  are  focal  diseases,  and 
the  modes  of  their  pathological  action  in  the  production 
of  insanity  may  tie  classified  under  the  following  simple 
divisions  :  1.  by  direct  pressure  on  brain-convolutions 
(tumors)  :  2.  as  irritative  lesions  in  a  reflex  way  i hydatids, 
tumors);  3,  by  obstruction  of  blood-supply  (embolism 
and  thrombosis) ;  4,  by  inflammation  ami  destruction  of 
brain-tissues  (encephalitis,  ramollissement).  Some  focal 
diseases  may  act,  not  only  in  one.  but  in  all  of  the  above 
ways.  Thus  a  tumor  may.  as  an  irritative  lesion,  cause 
psychical  disorder  in  a  reflex  way  ;  and  at  a  later  stage  of 
iis  growth  it  may  effect  the  same  result  by  direct  pressure 
on  the  convolutions  ;  and  still  later  it  may  obstruct  the 
blood-supply  and  nutrition  of  a  large  area  of  the  cortex 
cerebri ;  or,  again,  it  may  cause  inflammation  and  exten- 
sive destruction  of  cerebral  substance.  Likewise,  an  apo- 
plectic focus  in  the  basal  ganglia  may  excite  sympathetic 
mental  disturbance,  or  lead  to  insanity  through  secondary 
encephalitis  and  ramollissement,  which  in  rare  instances 
may  involve  a  large  part  of  the  projection  system  of 
fibres  between  the  cortex  and  central  ganglia  on  one  side. 
The  main  fact  about  all  these  coarse  brain  diseases  is  that, 
they  produce  insanity  with  greater  certainty  in  proportion 
as  they  effect  bilateral  or  diffused  lesions  of  the  cortex 
cerebri,  in  which  some  form  of  atrophy  is  the  most  com- 
mon autopsical  appearance. 

In  view  of  these  etiological  facts,  it  is  evident  that  the 
course  of  organic  dementia  in  different  cases  will  depend 
on  that  of  the  brain  disease,  and  that  its  exacerbations  and 
remissions  will  correspond  in  the  main  to  those  of  the 
pin  sical  malady. 

The  most  common  psychical  character  of  organic  de- 
mentia is  a  progressive  impairment  of  all  the  mental 
faculties,  ending  in  complete  loss  of  mind.  The  ever- 
advancing  course  of  this  mental  weakness  is  often  inter- 
rupted by  sudden  accessions  of  mental  excitement  or  de- 
pression, which  in  some  cases  may  be  fully  developed 
into  brief  attacks  of  mania  or  melancholia,  which  subside 
only  to  leave  the  patient  in  a  still  more  enfeebled  state  of 
mind  and  body.  Organic  dementia  in  general  has  a  pro- 
longed course,  and  an  average  duration  of  many  years. 
It  ends  ordinarily  in  the  complete  extinction  of  mental 
powers,  but  exceptionally  in  recovery,  and  not  infre- 
quently it  terminates  in  sudden  death. 

The  clinical  course  and  symptoms  of  organic  dementia 
may  be  illustrated  by  the  consideration  of  a  few  of  the 
ordinary  possibilities  in  the  brain  diseases  already  men- 
tioned. 

Thus,  following  an  apoplectic  effusion,  the  patient, 
■after  recovery  from  the  first  shock,  is  hemiplegic  and 
shows  a  little  mental  and  emotional  weakness,  but  no 
more  decided  symptoms  of  psychical  disorder.  In  a  few 
days,  as  secondary  oedema  and  encephalitis  arise  about 
the  blood-clot,  the  patient  may  pass  into  a  maniacal  state, 
from  which  there  may  be  a  gradual  convalescence  at  the 
end  of  six  or  eight  weeks,  at  which  time  the  blood-clot 
may  have  become  encapsuled  and  have  ceased  to  be  an  ir- 
ritative cause  of  active  reflex  disturbance  of  cortical  func- 
tions. The  apoplectic  cyst  is  replaced  by  a  cicatrix,  and 
the  most  complete  physical  and  mental  recovery  possible 
under  the  circumstances  has  resulted.  The  patient  is 
never  capable  again  of  the  same  mental  endurance,  how- 
ever, and  he  has  a  weak  point  in  both  his  physical  and 
mental  organization. 

The  mental  disorder  in  this  case  only  represents  one  of 
the  phases  in  the  ordinary  course'of  organic  dementia, 
which  usually  appears  in  chronic  apoplectic  cases,  in 
which  new  effusions  of  blood  take  place,  with  a  renewal 
of  the  maniacal  state  or  of  active  melancholic  symptoms 
on  the  extension  of  the  physical  disease.     The  mental 
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weakness  progresses  constantly  in  these  cases,  and  each 
return  of  the  active  physical  or  mental  symptoms  hastens 
the  course  ol  the  dementia,  which  in  rare  instances  passes 
through  iis  entire  course  without  any  exacerbations  of 
exaltation  or  depression 

If  the  organic  dementia  be  caused  by  a  tumor  of  the 
brain,  the  Bymptoma  may  be  exceedingly  changeful  and 
chronic 

There  are  present,  first,  headache,  insomnia,  giddiness, 
along  wiili  irritability,  restlessness,  loss  of  self-control, 
and  Hallucinations  of  the  special  sensi  • 

A.B  the  tumor  increases  and  causes  pressure  and  in- 
flammation of  the  surrounding  parts,  the  symptoms  are 
double  optic  neuritis,  agonizing  headache,  vomiting,  i  on 
vulsions,  and  various  forms  of  paralysis,  and  the  mental 
disorder  is  the  maniacal  state  with  vivid  hallucinations. 
All  these  Bymptoms  may  disappear  for  a  time,  and  then 
recur  with  increased  intensity  ;  and  a  progressive  failure 
ol  all  the  mental  faculties  becomes  evident,  and  finally 
reaches  the  degree  of  complete  dementia,  if  the  life  of  the 
patient  is  not  terminated  by  the  brain  disease  prior  to 
this  loss  of  mind.  Their  are  no  records  of  recoveries 
from  insanity  as  the  result  of  brain-tumors,  so  far  as  the 
Vi  riter  is  aware,  unless  it  be  in  the  case  of  sj  philitic  _■ 
mala. 

Parasitic  tumors  may  cause  insanity  having  the  most 
varied  symptoms,  Cysticerci  of  the  brain  are  located 
ordinarily  in  the  cortex,  and  thej  give  rise  to  cephalal 
gia,"  vertigo,  clonic  spasms  of  muscles,  epileptiform  con- 
vulsions, and  attacks  of  acute  delirious  mania,  which 
may  be  followed  by  stuporous  or  melancholic  states.  The 
paralyses  that  follow,  and  all  of  the  above  symptoms,  may 
suddenly  disappear  and  return.  In  other  cases  there  are 
no  acute  mental  Bymptoms  but  dementia,  which  is  grad 
ually  developed 

Echinococcus  hominis  is  another  brain-parasite  which 
may  excite  menial    disorders   like   those   just    mentioned. 

The  echinococcus  cysts  may  attain  the  size  of  a  walnut, 
and  they  may  be  discharged  through  the  cranial  bones, 
and  they  act  as  irritative  lesions  in  a  reflex  way  in  excit- 
ing insanity 

Although  the  usual  nature  of  the  insanity  of  these 
coarse  brain  diseases  is  a  progressive  dementia,  with  inter- 
currences  of  maniacal,  melancholic,  or  stuporous  states, 
ii  is  well  to  know  that  this  is  not  invariably  the  case. 
Maudslej  relates  the  case  of  a  young  lady  of  sixteen 
years,  who  complained  of  loss  of  Bight  and  hearing,  and 

oj   inability  to  walk  ;   but  as  she  could  both  see  and    hear 

at  times,  and  was  wilful  and  mischievous,  and  had  long 
conducted  herself  unreasonably,  ii  was  supposed  by  her 
family  and  the  physicians  who  saw  her  that  she  was  hys 
terical.  Attacks  of  excitement  occurred  from  time  to 
time,  during  which  she  was  noisj  and  violent.  The  pa- 
tient   finally    complained   of   violent    headache,   and   died 

delirious;  ami  the  post-mortem  examination  revealed  a 
tumor  of  the  Bize  of  a  hen's  egg  in  the  right  hemisphere 
as  the  cause  of  the  symptoms, 

The  tumor  may  be  an  aneurism  of  one  of  the  cerebral 
arteries  at  the  base  of  the  brain.  •  In  this  case  the  cepha- 
lalgia, neuralgia,  disturbance  of  the  special  senses,  and 
psychical  disease  are  all  apt  to  be  of  a  very  acute  charac- 
ter; but  if  life  be  Bufucientbj  prolonged,  dementia  will 
be  the  result  Of  the  menial  disorder. 

Space  will  not  permit  a  separate  consideration  of  the 
clinical  sj  mptoms  of  organic  dementia  in  connection  with 
embolism,  thrombosis,  pachymeningitis,  chronic  abscess 
ol  the  brain,  and  Borne  other  organic  cerebral  affections. 
The  general  nature  and  course  of  the  mental  symptoms 
cannot  vary  essentiallj  in  these  different  cases. 

In  the  acute  exacerbations  of  mania  or  melancholia 
there  arc  illusions  and  hallucinations  of  the  special  senses, 
and  delusions  that  are  not  organized  and  that  often 
originate  in  the  sensor}  disturbances  Then  there  are 
the  constantly  advancing  loss  of  memory,  and  of  all  the 
highei  processes  oi  thought,  great  emotional  weakness, 

and   finally    complete  d<  no  nt  1.1 

There  is  a  general  similarity,  too,  in  the  physical  Bymp- 
toms  in   ni"s|    of  the  cases.      There  ale  neuralgias,  eeph 

alalgia,  vertigo,  ansesthesia,  paresthesia,  clonic  spasms, 


paralyses,  aphasia,  convulsions,  trophic  and  vasomotor 

disorder,  loss  of  the  special  senses,  and  finally  fatal  coma. 

The  most  remarkable  clinical  feature  is  the  remission 

that    may    suddenly    lake    place    in   both   the   menial  and 

physical  Bymptoms,  and  the  number  of  times  that  this  is 
observed  to  occur  in  the  course  of  certain  cases  of  this 
form  of  insanity 
The  pathology  of  organic  dementia  is  as  extensive  as 

that  of  the  cerebral  diseases  from  which  it  arises,  and  no 
attempt   will  he  mad<    to  rive  the  details  of  its  morbid 

anatomy.      The  main  pathological  fail  is  thai  atrophy   of 

the  i  erebral  convolutions,  ami  of  the  essential  ganglionic 
elements,  is  found  post  mortem  in  more  than  sixty  per 

Cent,   of  all  cases. 

The  diagnosis  ol  organic  dementia  is  to  be  based  on 
the  presence  of  an  irregular  type  of  insanity  in  connec- 
tion with  coarse  brain  disease.  The  irregularity  of  the 
mental  disorder  i>  constituted  by  the  capricious  appear- 
ance  of   mania,    melancholia,  and   dementia,  which   may 

disappear  and   recur  in   contradicli f  all    ordinary   -■■ 

quences.  The  terms  mania  and  melancholia,  ordinarily 
used  to  describe  the  condition  of  exaltation  01  depression, 
in  these  cases  an-  misnomers  It  is  not  mania  or  melan- 
cholia as  distinct  diseases  and  having  a  distinct  course 
which  are  present  in  tins,-  instances,  hut  ii  is  the  mani- 
acal and  the  melancholic  states  prolonged  which  are  clini- 
cally observed  in  these  case-,-,,  maniacal  state  in  the 
general  article).  The  physical  Bymptoms  intermingled 
with  these  disorderly  mental  manifestations,  and  the  char- 
acteristic exacerbations,  and  remissions  attending  the 
gradually  progressing  dementia,  render  the  diagnosis  easy 
in  most  cases. 

Occasionally,  the  defect  of  speech  and  gait  and  tin-  de- 
mentia Buggesl  general  pan-sis,  but  the  expansive  emo- 
tional tone  ol  iia  latter  disease  is  wanting,  and  at  such 
an  advanced  stage  the  diagnosis  of  the  special  brain  dis- 
■  ase  that  underlies  the  organic  dementia  is  almost  alwaj  a 
possible 

The  prognosis  of  organic  dementia  is.  in  general,  very 
unfavorable  as  regards  psychical  recovery,  and  it  is  fre- 
quently  hopeless  in  respect  to  lite.  The  chief  element  of 
prognosis  is  the  organic  brain  disease  itself,  for  menial 
improvement  is  only  to  be  expected  through  disappear- 
ance or  arrest  of  the  phj  sical  affection. 

In  apoplectic  effusions  the  clot  may  become  encysted 
and  recovery  maj  be  almost  perfect,  and  there  may  be 
no  recurrence  of  mental  trouble.  If  the  cerebral  haemor- 
rhage has  taken  place  from  a  miliary  aneurism,  and  if 
there  is  general  arterial  degeneration,  there  will  almost 
always  be  subsequent  attacks,  and  the  prognosis  is  uu- 
favi  irable. 

The  prognosis  in  the  case  ••!  cerebral  tumors  is  invari- 
ably bad.  and  il  is  scarcely  less  unfavorable  in  chronic 
abscess  of  the  brain,  in  thrombosis  ,,f  cerebral  arteries 
and  ramollissement,  and  in  pachymeningitis. 

Th,  i  bances  ol  recovery  may  be  expressed  numerically 
in  the  general  statement  that  organic  dementia  consti- 
tutes  two  or  three  per  cent,  ol  cases  admitted  to  asylums 
for  the  insane,  and  that  about  ten  percent,  of  the  I 

n  i  "\  el. 

The  treatment  of  the  mental  symptoms  in  organic  de- 
mentia  is  purely  symptomatic.  The  maniacal  excite- 
ment and  insomnia  call  tor  tin  useol  sedatives,  and  other 
similar  self-evident  needs  for  therapeutic  interference  are 
to  be  attended  to  as  they  arise  ;  but  all  the  fundamental 
indications  tor  treatment  are  furnished  by  the  organic 

brain  disease  which  causes  the  insanity. 

For  the  special  treatment  of  the  various  cerebral  affec- 
tions thai  have  been  mentioned  above  as  efficient  in 
the  causation  of  organic  dementia,  many  articles  in  this 
Handbook  maj  be  consulted.  77,,".  //.  Kellogg. 

INSANITY.  PUERPERAL.  SYNONYMS.  —  L. ,  Mania 
puerperarum  acuta,  seu  Mania  Puerperalis,  seu  Mania 

laelea.  Insania  puerperarum.  Kncephalopathia  puerpe- 
ralis ;  Fr.,  la  Folic  Puerperale ;  Qer.,  Puerperalwahn- 
sinn. 

I»i  i  i\iiih\  Puerperal  insanity  is  a  generic  term  used 
to  include  all  cases  of  mental  derangement  incident  to 


130 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Insanity. 
Insanity. 


pregnancy  and  its  sequela?.  The  derangement  may  as- 
sume the  form  of  mania,  melancholia,  or  dementia.  It 
may  occur  at  three  distinct  periods  :  First,  during  utero- 
gestation  Second,  during,  or  immediately  or  shortly 
after,  delivery.  Third,  during  lactation.  Mania  occurs 
most  frequently  in  the  second  period.  Melancholia  oc- 
curs in  the  first  and  third  periods.  Dementia  commonly 
.occurs  in  the  second  and  third  periods.  Mania  occurs 
more  frequently  than  melancholia.  Of  a  large  number 
.of  cases  of  this  malady  which  have  been  collated,  about 
.twenty  per  ceut.  are  to  be  classed  as  insanity  of  gestation, 
fifty  per  cent,  as  puerperal  insanity  proper,  and  thirty 
per  cent,  as  the  insanity  of  lactation. 

Frequency. — Writers  on  this  subject  present  statistics 
varying  greatly.  Scanzoni  states  that  one  case  out  of 
every  1,357  confinements  had  puerperal  insanity.  His 
.observations  were  based  on  30,785  cases  of  delivery.  At 
the  bther  statistical  extreme  it  is  found  that  at  the  Queen 
Charlotte's  Lying-in  Hospital,  the  proportion  of  cases  of 
puerperal  insanity  to  deliveries  reaches  the  astonishing 
figures  of  1  to  182. 

Dr.  J.  B.  Juke,  after  collecting  statistics  extensively 
from  institutions  devoted  to  the  treatment  of  insanity, 
states  that  about  7.1  per  cent,  of  all  cases  of  insanity  are 
of  puerperal  origin. 

Etiology. — Anaemia  of  gradual  development  during 
gestation,  or  suddenly  produced  by  haemorrhage  after  de- 
livery, is  a  potent  factor  in  inducing  puerperal  insanity. 
The  gradual  draining  of  the  physical  resources  by  pro- 
longed lactation  also  leads  to  anaemia.  This  condition, 
accompanied  with  broken  rest  incident  to  the  care  of  the 
baby,  is  often  enough  to  induce  the  malady  under  con- 
sideration. However,  other  conditions  often  accompany 
anaemia  and  intensify  its  malign  influence  on  the  mind, 
.among  which  may  be  mentioned  the  often  observed  dis- 
turbance of  the  abdominal  or  pelvic  organs.  Simpson 
attached  much  importance  to  albuminuria,  to  mental  im- 
pressions, and  to  a  certain  undefined  toxaemia  which 
would,  some  day,  receive  a  name  and  description  from 
pathological  chemists,  as  belonging  to  the  etiology  of  this 
disorder. 

By  far  the  most  prolific  cause  of  puerperal  mania  is  an 
hereditary  predisposition  to  insanity. 

Symptomatology. — The  form  of  insanity  most  com- 
monly observed  is  mania.  Melancholia  occurs  next  in 
frequency.  The  symptoms  observed  differ  in  no  way 
from  those  of  common  mania  and  common  melancholia, 
or  of  some  mixed  type  of  insanity. 

The  most  commonly  observed  prodromal  symptom  is 
sleeplessness.  A  puerperal  patient,  who  has  not  slept  at 
all  in  two  consecutive  nights,  becomes  at  once  an  object 
of  the  utmost  obstetric  solicitude,  lest  she  lapse  suddenly 
into  insanity.  This  solicitude  is  intensified  if  there  be  an 
insane  hereditary  tendency  in  her  family.  Albuminuria 
in  such  a  patient  increases  the  gravity  of  prognosis  as  to 
the  supervention  of  insanity. 

Another  often  observed  premonitory  symptom  is  perti- 
nacious taciturnity.  With  this  symptom  is  often  observed 
a  suspicious,  furtive  vigilance  wholly  unwarranted  by  the 
patient's  surroundings. 

Often,  in  other  cases,  the  patient  is  dejected  and  list- 
less, refusing  food,  or  is  indifferent  to  her  child,  or  even 
evinces  an  aversion  to  it. 

Occasionally  no  preliminary  symptoms  are  observed, 
the  patient  awakening  from  an  apparently  healthy  slum- 
ber, delirious  and  uncontrollable. 

After  the  attack  has  commenced,  insomnia,  partial  or 
complete,  is  a  persistent  symptom.  The  facial  expres- 
sion is  indicative  of  alarm  or  of  suspicion.  The  eyes  are 
bright,  and  the  face  pallid  with  an  occasional  flush.  The 
pulse  is  quick,  the  head  throbbing.  The  tongue  is  dry 
and  furred,  tympanites  is  often  present,  and  the  bowels 
are  occasionally  loose,  although  constipation  is  the  rule. 
Usually  the  appetite  is  uncertain  ;  often  it  is  absent,  but 
more  commonly  it  is  voracious.  Food  is  often  doggedly 
xefused,  because  of  fear  of  poisoning.  Frequently  the 
taste  is  perverted.  It  is  rare  that  the  breath  is  not  of- 
fensive. 

One  of  the  first  mental  symptoms  commonly  noticeable, 


is  some  thought,  expression,  or  act,  markedly  at  variance 
with  the  patient's  customary  manner.  Many  patients  ut- 
ter nonsense  or  adhere  to  some  one  topic  so  persistently 

as  to  arouse  suspicion.  Others  talk  very  volubly  or  with 
an  unusual  vehemence,  which  soon  merges  into  incoher- 
ent raving.  Often  the  patient  seems  to  be  dissatisfied 
with  her  attendants,  or  imagines  them  to  be  other  per- 
sons than  they  are.  Patients  markedly  anaemic  from 
privations,  disease,  or  intemperance,  often  present  symp- 
toms analogous  to  those  of  delirium  tremens.  Weeping 
or  laughing  without  the  usual  incentives  is  not  infre- 
quent. A  morbid  sensibility  to  light,  odors,  and  sounds, 
is  often  observed  before  the  full  development  of  the  at- 
tack. 

After  the  full  onset  of  the  disorder  the  patient  becomes 
very  violent  and  noisy.  She  repeats  some  word  or  words 
with  monotonous  or  ever-varying  repetition,  which  once 
heard  can  never  be  forgotten.  She  tears  her  clothes,  ex 
poses  her  person  persistently,  often  becoming  profane  or 
obscene  to  an  astounding  degree.  Erotomaniac  symp- 
toms are  very  common.  The  tendency  to  suicide  often 
occurs. 

The  symptoms  of  insanity  existing  in  the  three  divisions 
of  puerperal  mania  present  no  differential  diagnostic  indi- 
cations. An  exhaustive  description  of  symptoms  can  be 
found  in  any  standard  work  on  insanity.  As  stated  be- 
fore, during  utero-gestation  melancholia  is  most  com- 
monly observed.  In  severe  cases  the  suicidal  tendency  is 
developed.  The  accompanying  delusions  are  generally 
exaggerations  of  the  anxieties  and  whims  of  pregnancy. 

Mania  is  the  form  of  disorder  usually  observed  in  the 
puerperal  period  proper. 

Melancholia  is  most  commonly  developed  in  the  period 
of  lactation.  It  is  often  preceded  by  cephalalgia,  tinni- 
tus aurium,  and  flashes  of  light  before  the  eyes,  and  other 
indications  of  debility. 

Prognosis. — According  to  published  statistics,  about 
five  per  cent,  of  the  cases  terminate  fatally,  and  about 
seventy  per  cent,  recover.  The  remainder  become  per- 
manently insane.  The  longer  the  period  of  insanity  con- 
tinues, the  less  promising  is  recover}-.  The  greatest  pro- 
portion of  recoveries  occurs  within  the  first  six  months 
of  the  malady.  The  more  easily  the  general  health  can 
be  repaired,  the  more  promising  is  recovery.  Puerperal 
insanity  alone  is  the  most  curable  form  of  mental  dis- 
order. The  more  complicated  it  is  with  physical  disor- 
ders the  graver  becomes  the  prognosis. 

The  duration  of  the  attack  varies  from  a  few  days  to  a 
year  or  longer.  Following  convulsions,  when  the  pa- 
tient does  not  die  in  them,  recovery  is  generally  very 
rapid.  The  duration  of  the  attack  can  never  be  prede- 
termined. 

When  the  mania  disappears  in  twenty  or  thirty  days, 
the  ensuing  period  of  partial  dementia  generally  precedes 
complete  recovery. 

The  development  of  an  acute  phlegmasia  as  peritonitis, 
cellulitis,  or  pneumonitis,  renders  the  prognosis  exceed- 
ingly grave.  Phrenitis  is  almost  always  followed  by 
death. 

Much  vascular  excitement  portends  gloomily.  In  pro- 
portion as  the  pulse  rises  above  120  does  the  prognosis 
become  grave.  Occasionally,  with  this  one  symptom,  pa- 
tients do  recover,  and  then  recovery  is  often  more  rapid 
than  when  no  vascular  excitement  exists.  So  long  as  the 
pulse  remains  below  100,  no  immediate  danger  to  life  is 
to  be  feared. 

Patients  manifesting  erotic  tendencies  present  a  more 
favorable  prognosis  than  those  who  are  melancholic  with 
suicidal  impulse. 

Patients  who  suddenly  become  quiet  and  evince  nat- 
ural wants,  as  thirst,  hunger,  or  a  desire  to  defecate  or 
urinate,  and  recognize  those  about  them,  present  a  favor- 
able prognosis,  although  relapses  in  them  may  occur. 

It  was  an  aphorism  of  Gooch  that  "mania  is  more 
dangerous  to  life  and  melancholia  to  reason." 

Treatment. — The  transitory  mania  accompanying  se- 
vere suffering  in  labor  requires  no  special  treatment. 
When  any  reason  exists  to  expect  this  occurrence,  it  may 
be  averted  by  an  anaesthetic.     Simpson  described  a  pa- 
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tiriii  who  had  puerperal  mania  after  five  consecutive  la 
bora  in  \\li"in  it  was  averted  in  her  -i\th  confinement 
by  iIh  use  of  chloroform.  After  such  attacks  the  patient 
should  be  kept  absolutely  quid  till  her  strength  is  fully 
established,  be  the  time  brief  or  protracted. 

In  the  graver  form  oi  puerperal  mania,  rest,  restoration 
<•:  health,  and  removal  of  ;tll  irritation  comprise  the  items 
of  treatment. 

Insomnia,  first  of  all,  should  be  removed.  Of  all  rem- 
edies, chloral  hydrate  stands  first  ;  given  in  thirty  grain 
doses  ii  often  succeeds.  The  chief  danger  in  it-  U6e  is 
it-,  depressant  action  on  the  heart.  Opium  Bhould  be 
avoided,  because  of  it-  adverse  action  on  the  secretions, 
excepting  where  pain  is  clearly  present,  as  in  cellulitis. 
Occasionally  the  protracted  use  of  chloroform  anestheti- 
zation will  be  followed  bya  prolonged  period  of  sleep, 
which  is  the  commencement  of  recovery.  More  often  it 
fails.     In  occasional  sui  cess  commends  its  use. 

Ever}  effort  should   be  made  to  promote  tranquillity, 

by  darkening  the  r n,  by  presen  ing  quiet,  removing  the 

babj  from  the-  mother's  presence,  and  by  excluding 
civ  person  from  the  sick  room  not  needed  in  taking  care 
of  the  patient.  Strangers  to  the  patient  answer  best  as 
nurses,  because  familiar  faces  often  act  as  causes  of  re- 
newed attacks  of  excitement.  Of  ten  poor  patients  will 
be  best  cared  for  bj  removal  to  asylums  when  the  physi- 
cal condit warrants  it.     Whenever  possible,  however, 

they  should  be  treated  at  home. 

If  should  be  steadily  borne  in  mind  that  anaemia  and 

exhaustion  are  the  st   constant   factors  of  puerperal 

insanity,  and  the  treatment  is  thereby  indicated.  Pro 
moting  nutrition  is  of  the  utmost  importance.  Attention 
in  the  alimentary  functions  is  imperatively  demanded, 
Strong  and  repeated  purgations  are  to  be  avoided,  Laxa- 
tives to  remove  dark  and  offensive  discharges  are  always 
beneficial.  They  should  be  administered  \\  ith  great  care. 
Often  their  use  is  astonishingly  beneficial  in  the  early 
of  the  malady.  Liquid  food  is  most  easily  admin- 
istered, and  shouid  be  given  frequently  and  in  small 
quantities.  As  Boon  as  solid  food  can  be  administered,  it 
should  be  given  in  preference  to  liquids,  ;h  it  i-  far  better. 
Ii  should  be  the  aim  of  the  treatment  to  secure  the  largest 
amount  of  food  digestion  possible.  Alcoholic  stimulants 
should  I"-  given  to  the  fullest  extent  where  well  borne. 
Their  effect  on  the  pulse,  skin,  and  tongue  will  indicate 
how  much  can  be  administered.  Si  .met  i  me-  they  are  con- 
tra indicated.  In  melancholia  they  are  more  beneficial 
than  in  mania. 

Forced  alimentation  is  sometimes  necessary.  A  large 
wooden  or  metal  spoon  deftly  introduced  between  the 
patient's  teeth  by  the  right  hand  of  a  strong  assistant, 
h  ing  on  the  bed  by  the  side  of  the  patient,  w  Idle  the  hit 
arm  i-  folded  firmly  over  the  t<>|>  of  the  patient's  bead, 
will  serve  a-  a  means  of  pouring  a  -mall  amount  of  liquid 
ourishment  into  the  mouth.  A  third  person  can  hold 
the  bands  of  the  struggling  patient,  I  I'd  a  woman  in 
'hi-  manner  for  a  period  of  several  week-,  lliriee  daily. 

Diuretics  are  sometimes  of  service  in  promoting  excre- 
The  usual  indications  lor  .their  use  should  guide 

US  in  n  sorting  to  them.       I  ligitalis  and  potassium  acetate 

are  an  excellent  combination      The  bladder  ought  to  be 

watched    daily,    and    the    catheter    u-ed    promptly    when 

necessary. 

A  harsh,  dry  -kin  i-  often  a  source  of  eccentric  ncr 
vous  irritation  not  to  he  overlooked.  Daily  sponging 
with  alcohol  and  water  is  often  beneficial.  Anointing 
with  oil  or  with  vaseline  i-  often  productive  of  restoring 
a  degree  of  quietude 

'lie     Strength    of   the   heart    Should    he  maintained.       In 

exhaustion  it  Bhould  not  !»•  forgotten  that  the  feeble  car- 
diac action  lead-  to  an  imperfectly  nourished  brain, 
which  i-  often  the  cause  of  the  perpetuation  of  this 
malady.  Digitalis  in  small,  repeated  doses  is  frequently 
<■:  i be  greatest  advantage. 

\-  a  rule,  asthenia  prevail-  in  this  disorder.  Hence 
tin-  use  of  depressants,  as  tartar  (luetic,  bleeding,  and 

cardiac  BedativeS,  is  to  lie  Sedulously  avoided.  When 
digitalis  i-  u-ed.  it-  cardiac  stimulant  action  only  i-  to 
he  souirlit  for. 


Tin  treatment  of  the  insanity  of  lactation  differs  in  no 
way  from  the  course  of  treatment  herein  detailed. 

The  treatment  <>f  all  conditions  of  irritation,  as  celluli- 
tis, must  not  i.e  neglected.    Convalescence  must  he  treated 

a-  that   of   common   mania,  or   melancholia,  or  dementia, 
ted.  Jama  II.  EOu  rid 

INSANITY.  SENILE.  Mental  disorder  in  theaged  may 
take  several  forms — in  fact,  any  kind  of  ordinary  insan- 
ity may  appear  then— although  it  will  in  every  case  hear 
tie  -tamp  of  senility.  The  only  characteristic  forn 
mental  impairment,  however,  due  Bolely  to  old  aye  is 
uncomplicated  senile  dementia.  This  i-  sufficiently  dis- 
tinctive to  in-  considered  a  clinical  entity.  It  i-  charac- 
terized, a-  the  name  implies,  by  a  -roup  of  symptoms  ill- 
dicating  a  progressive  loss  of  mental  power,  or  a  failure 
of  mind.  The  symptoms  represent  an  exaggeration  of 
the  mental  ,-iate  of  normal  senility,  a  condition  char- 
acterized by  loss  of  intellectual  vigor,  and  comprising 
failure  of  perception  and  also  of  memory  (particularly 
of  recent  events),  dulneas  of  apprehension,  inability  to 
assimilate  new  experiences,  impaired  self-control  shown 
in  slight  emotional  changes,  inaiscreetness  in  Bpeech  and 
action,  elation  and  enthusiasm  over  -mall  matter-,  etc  .  all 
facta  of  common  notice.  It  i-  only  in  old  aye  that  -uch  a 
sequence  of  natural  mental  phenomena  is  to  be  met  with. 
Consequently,  a  disease  which  is  simply  an  intensification 
to  a  morbid  degree  of  that  condition  must  also  he  a  dis- 
tinct and  characteristic  one.  Another  peculiarity  of  se- 
nile dementia  i-  its  gradual  growth  from  the  natural  men- 
tal state.      Unlike  the  dementia  manifested  in  other  forms 

of  ordinary  insanity,  excepting,  perhaps,  occasional  ado- 
lescent menial  states,  it  i-  not  consecutive  to  any  other 
froup  of  symptoms,  such  as  mania  or  melancholia, 
Joreover,  senile  dementia  is  invariably  and  uniformly 
progressive— a  general  diminution  of  all  the  mental  fac- 
ulties ;  while  in  ordinary  secondary  dementia  the  memory, 
for  example,  is  for  a  long  time,  in  many  cases,  but  little 
impaired,  and  the  patient  may  tor  year-  lie  able  to  perform 
a  certain  round  of  simple  duties,  although  the  ideas  are 
confused  and  very  limited,  and  the  signs  of  mental  deteri- 
oration marked. 

The  onset  of  the  disease  is  insidious,  hut  tt  may  he  said 
i"  begin,  a-  a  rule,  when  the  memory  ha-  become  notably 
enfeebled.  The  patients,  for  example,  fail  to  recognize 
familiar  persons  and  places,  constantly  lose  and  mi-place 
various  article-,  ask  the  same  question  repeatedly,  etc. 
Forgetful  of  the  claims  of  their  relative-,  whose  advice 
they  once  \ alued.  childishly  ignorant  of  the  ways  of  the 
world  through  the  loss  of  their  old  experience  and  acu- 
men by  reason  of  mental  failure,  they  often  turn  a  ready 
ear  to  the  counsels  of  the  lii'-t-coincr.  to  servant-  it  may 
he,  or  to  utter  strangers.  Unless  thwarted,  they  confide 
to  one  after  another  their  interests.  Through  their  cre- 
dulity they  are  turned  against  their  best  friends.  Sti 
prejudices  are  sometimes  formed,  leading  to  undesirable 
attachments  or  to  an  utterly  unreasonable  animosity.  This 
is  in  keeping  with  their  tendency  to  Buspect  those  about 
them  without  cause,  another  marked  feature  of  the  dis- 
ease. A  large1  part  of  the  peculiar  conduct  of  some  of 
these  patients  is  their  excessive  perversity  and  tendency 
to  oppo-e  measures  for  their  care,  no  matter  how  much 
they  may  slant!  in  need  of  them.  This  inter  intolei 
of  necessary  advice  and  help  ha-  of  itself  Often   hi  en   till! 

decisive  reason  for  a  certificate  of  insanity  and  commit- 
ment loan  asylum.  A  tendency  to  extreme  penuri 
in--,  even  io  miserliness,  may  be  manifested  not  infre- 
quently. Senile  dements  are  al-o  given  to  frequent 
outbursts  ot  great  anger  and  Bcolding  without  adequate 
cause.  <>n  these  and  other  occasion-  persons  formerly 
circumspect  may  not  hesitate  to  use  coarse  and  foul  ex- 
pressions. In  fact,  not  infrequently,  before  their  physical 
vigor  ha-  given  out,  such  patients  pass  through  astaj: 
moral  deterioration  which  manifests  itself  in  changed 
habits  and  tastes,  ina  "moral  insanity.''  They  become 
perhaps  intemperate,  extravagant,  and  dissolute  ,  they 
expose  their  persons  or  commit  indecent  assaults  on  young' 
girls;  other-,  not  infrequently,  in  the  early  stages  of  se- 
nile dementia,  make  absurd  marriages,     Delusions  are  not. 
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Insanity. 
Insanity. 


uncommon,  particular!}'  those  of  suspicion.  The  patient 
commonly  believes  he  is  being  cheated  or  robbed. 

The  mental  loss  is  occasionally  so  slight  that  it  is 
doubtful  whether  it  can  be  properly  considered  patho- 
logical, and  the  amount  of  responsibility  may  become  a 
perplexing  question  for  the  expert. 

The  mental  vigor  varies  with  the  physical  condition  of 
the  patient.  The  memory  which  is  poor  one  day  may  be 
quite  accurate  the  next.  The  disease,  however,  steadily 
progresses,  the  preponderance  of  symptoms  of  loss  of 
mental  power  over  those  of  its  perversion  (i.e.,  delusions, 
etc.)  becoming  more  and  more  marked.  The  loss  of 
memory  and  helplessness  become  extreme.  The  patient, 
through  failure  of  "the  mind  and  senses,  appreciates  little 
or  nothing.  Many  cases  do  not  reach  this  pass,  but  at 
whatever  stage  the  patient  dies  the  troubles  to  which  he 
succumbs  are  of  a  kind  which  is  especially  common 
among  the  aged,  whether  sane  or  insane,  viz.,  apoplecti- 
form seizures,  diarrhoea,  cystitis,  pneumonia,  or  bed- 
sores. Death  not  infrequently  results  from  falls  and 
other  injuries,  due  to  the  patient's  helplessness  and  the 
increased  fragility  of  the  bones  in  the  aged. 

Other  Forms. — Besides  the  true  senile  dementia  just 
described,  mental  impairment  in  old  age  (as  at  other  times 
of  life)  may  manifest  itself  in  ordinary  melancholia  or 
mauia.  This  fact  has  led  to  the  use  of  the  terms  "senile 
melancholia"  and  "senile  mania,"  which,  although  ex- 
pressive clinical  designations,  are  not  distinct  forms  of  in- 
sanity, as  neither  of  these  mental  states  are  peculiar  to  old 
age,  and  when  occurring  they  are  merely  modified  by  the 
mental  enfeeblement  incident  to  that  time  of  life.  Senile 
insanity  is  the  proper  collective  term  for  all  such  condi- 
tions. In  a  large  proportion  of  senile  cases  melancholia 
is  the  prominent  characteristic.  This  is  to  be  expected 
from  the  lowered  vitality,  the  diminished  energy  of  wan- 
ing life.  All  shades  of  melancholia  are  met  with,  the 
severest  form,  melancholia  agitans,  as  it  has  been  called, 
being  not  infrequent. 

Mania  likewise  may  complicate  senile  cases.  Here  also 
the  aspects  are  various,  active  mania,  with  incoherence 
and  great  motor  excitement,  being  at  one  extreme  of  the 
manifestations  possible,  and  mild  delusional  insanity  at 
the  other.  The  maniacal  cases,  as  a  rule,  are  more  or 
less  noisy,  and  are  especially  restless  and  unruly  at  night. 
They  are  feeble  and  emaciated,  and  appear  bewildered 
and  confused,  failing  to  understand  and  misinterpreting 
and  resisting  efforts  to  help  them. 

The  symptoms  of  mental  and  bodily  degeneration  de- 
scribed as  being  associated  with  the  melancholic  variety 
are  here  also  to  be  met  with  in  varying  degrees.  A  stage 
of  mental  excitement  may  occur  in  this  class  of  patients, 
and  is  apt  to  be  the  starting-point  of  a  general  mental  and 
bodily  break-down.  It  appears  as  exaltation  and  bound- 
less self-confidence,  even  excitement.  Ambitious  delu- 
sions may  be  present.  It  is  a  peculiar  form  of  mania  in 
the  aged,  and  has  been  sometimes  mistaken  for  general 
paralysis. 

Age.— There  is  no  fixed  age  for  the  appearance  of 
senile  insanity,  Some  men  are  old  at  forty,  others  have 
good  mental  and  bodily  vigor  in  the  seventies  ;  for  the 
signs  of  old  age  appear  at  different  times  in  different  per- 
sons, and  are  regulated  by  a  number  of  different  influ- 
ences, such  as  the  amount  of  inherited  mental  vigor  and 
the  physical  condition  of  the  individual — particularly  the 
state  of  the  vascular  system.  It  can  only  be  said  that, 
as  a  rule,  the  signs  of  senile  decay  first  appear  between 
the  ages  of  sixty  and  seventy. 

Diagnosis. — The  course  of  mental  disturbance  asso- 
ciated with  old  age  bears  a  strong  resemblance  to  that 
which  accompanies  and  results  from  coarse  brain-lesions, 
such  as  apoplexy,  softenings,  tumors,  and  other  destruc- 
tive processes — a  kind  of  mental  enfeeblement  known  by 
some  as  post-paralytic  dementia,  by  others  as  paralytic 
insanity. 

There  is  in  this  form  the  same  progressive  failure  of 
mind,  inducing  loss  of  memory,  helplessness,  etc.,  which 
marks  senile  insanity.  The  same  depressed  and  maniacal 
states  also  appear.  The  fact  that  old  age  is  the  period  par- 
excellence  for  destructive  cerebral  disease,  of  which  paraly- 


sis and  mental  loss  are  usual  results,  accounts  for  the  fact 
that  most  paralytic  cases  are  also  senile.  Typical  cases 
of  senile  iusanity,  however,  lack  the  peculiar  motor  feat- 
ures of  paralytic  insanity,  viz.,  the  hemiplegia,  character- 
istic articulation,  aphasia,  and  other  relics  of  an  apoplec- 
tic seizure.  There  may  be  other  signs  of  special  lesions, 
such  as  ptosis  and  other  local  paralyses,  the  purulent 
discharge  from  the  ear  occurring  sometimes  with  cere- 
bral abscess,  the  persistent  cephalalgia  not  uncommonly 
found  in  cases  of  cerebral  tumors,  etc.  The  course  of  para- 
lytic insanity  is  far  more  irregular,  rapid,  and  uncertain, 
as  a  rule,  than  is  that  of  senile  dementia  or  senile  insan- 
ity in  any  of  its  forms,  not  to  speak  of  the  far  greater  pre- 
ponderance of  bodily  disorder  in  the  first-named  form. 

Cases  of  senile  mental  degeneration  have  sometimes 
also  served  to  swell  the  number  of  general  paralytics,  and 
such  mistakes  are  not  surprising  when  we  consider  that 
not  a  few  of  the  latter  class  are  demented  from  the  start, 
manifesting  no  excitement  and,  occasionally,  not  a  delu- 
sion during  their  entire  course.  In  the  progressive  fail- 
ure of  the  mental  and  bodily  powers  these  patients  are 
singularly  like  certain  senile  eases  in  whom  the  degenera- 
tion is  advanced.  The  impaired  articulation  and  peculiar 
gait  of  the  general  paralytic  is  not  always  easily  distin- 
guished from  the  thick  and  hesitating  utterance  and  in- 
secure step  of  certain  senile  cases.  These  considerations, 
coupled  with  the  facts  that  Ave  occasionally  meet  with  a 
general  paralytic  between  fifty  and  sixty  years  of  age, 
and  that  all  the  signs  of  senile  mental  degeneration  may 
appear  prematurely  between  fifty  and  sixty,  or  earlier, 
make  it  exceedingly  difficult  to  recognize  the  identity  of 
occasional  cases  within  this  period.  In  the  vast  major- 
ity, however,  the  age  is  conclusive,  as  general  paralysis 
rarely  occurs  after  fifty.  Then,  too,  an  intimate  knowl- 
edge of  the  cause  of  the  disease,  and  the  peculiar  mental 
and  motor  characteristics  of  general  paralysis,  will  pre- 
vent any  error  in  most  cases. 

Pathology. — The  histological  investigations  of  Major 
and  others  '  seem  to  leave  it  no  longer  doubtful  that  de- 
generative change  (simple  senile  atrophy)  occurs  in  the 
brains  of  all  aged  people,  although  in  normal  senility 
only  its  simplest  forms  are  encountered.  Not  only  is 
this  the  case,  but  we  also  are  often  surprised  to  find  a  de- 
gree of  cerebral  change  out  of  all  proportion  to  the  slight 
amount  of  mental  impairment  manifested.  The  intel- 
lectual vigor  may  even  seem  to  have  been  wholly  unim- 
paired. Nevertheless  some  deficiency  of  mind  is,  we 
believe,  always  to  be  found  in  such  cases,  if  inquiry  be 
closely  directed  to  the  mental  condition. 

Uncomplicated  senile  dementia,  the  exaggeration  of 
the  normal  mental  state  in  senility,  appears  to  be  the  direct 
manifestation  of,  and  to  go  hand  in  hand  with,  this  atrophy 
or  slowly  progressing  marasmus  (Spitzka)  of  the  nervous 
tissues.  We  have  alluded  before  to  the  similarity  between 
its  mental  phenomena  and  the  after-symptoms  of  hemor- 
rhagic and  necrotic  brain-lesions.  The  chronic  brain- 
wasting  following,  and  obviously  dependent  upon,  the  lat- 
ter is  often  remarkably  similar  to  senile  dementia  in  its 
course,  and  the  underlying  brain-changes  are  often  iden- 
tical. According  to  Major,  the  great  change  in  senile 
cerebral  atrophy,  and  one  which  is  invariably  present  to  a 
greater  or  less  extent,  is  a  granular  condition  of  the  large 
nerve-cells  of  the  cortex.  The  nature  of  this  granular 
change  is  thought  to  be  fatty.  Dilatation  of  both  arteri- 
oles and  capillaries,  and  enlargement  of  the  vascular  ca- 
nals, is  also  to  be  found  in  senile  atrophy  as  in  other  forms 
of  brain-wasting.  Pigmentary  deposits  on  the  vascular 
walls  are  commonly  met  with.  The  fibres  throughout 
the  course  of  the  gray  matter  are  broken  up  and  twisted 
and  irregular  in  their  course.  The  neuroglia  also  be- 
comes wasted  and  atrophied.  It  is  by  the  atrophy  of  the 
nerve-cells,  keeping  pace  with  the  breaking  down  and 
shrinking  of  the  neuroglia-element,  that  the  wasting  and 
diminution  in  thickness  of  the  cortex,  which  are  invaria- 
ble accompaniments  of  senile  atrophy,  are  brought  about. 
The  frontal  and  parietal  lobes  are  the  chief  seats  of  the 
atrophic  change,  and  whether  external  wasting  is  visible 
or  not,  the  microscope  will  invariably  reveal  changes  in- 
compatible with  health. 
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Ii  is  by  minute  changes  thai  the  course  of  senile  de- 
mentia is  influi  in  ill  [ts  usually  gradual  progress  may  be 
transformed  Into  rapid  breaking  down  of  brain  and  mind 
by  some  of  the  coarse  destructive  lesions  so  common  at 
ilii-  age  Occasionally,  ■when  a  maniacal  attack  unex 
pectecuj  occurs,  some  Budden  congestion  seems  al  work, 

The  gross  appearances  are  usually,  in  the  advanced 
stages,  marked  pallor,  softness,  and  tenuity  of  the  cortex, 
cloudy  and  thickened  but  non-adherenl  arachnoid,  wasted 
convolutions,  broad  Bulci,  and  a  varying  amount  of  <  om 
pensatorj  serum,  Atheroma  of  the  vessels  of  varying 
tent  is  so  frequent  an  accompanimenl  of  senility  as  hard- 
ly in  need  mention  here.  It  is  often  present  before  any 
mental  change  lias  occurred,  and  can  hardly  bo  consid- 
ered in  any  degree  pathognomonic. 

Di  ratios  utd  Prognosis.  Senile  dementia  is  of  ten  of 
long  duration  and  may  1 .- > - 1  for  manj  years,  bul  its  <  ourse 
is  progressively  downward.  The  length  and  outcome  of 
attacks  of  senile  insanity  depend  chiefly  on  the  vigor  of 
the  patient,  the  number  of  pre\  ious  attacks,  and  especially 
(in  the  amount  of  cerebral deca}  present,  as  manifested 
by  the  accompanying  symptoms  oi  dementia  from  gross 
destructive  lesions  or  from  the  advanced  Benile  state. 

Treatment  Probably  a  larger  number  of  cases  of 
mental  disorder  in  old  people  are  cared  for  in  their  homes 
than  is  the  case  in  any  other  class  of  the  insane.  This  is 
<lu<-  to  the  prevalence  of  the  milder  forms.  Here  the 
question  is  one  of  general  nursing.  In  all  senile  cases 
the  chief  indications  for  treatmenl  arc  special  feeding, 
rest,  warmth,  cleanliness,  and  protection  from  exposure 
ami  injury.  The  natural  state  of  general  enfeehlement, 
which  tends  to  deplete  the  mental  and  bodily  forces,  is 
of  ten  difficult  enough  to  combat  apart  from  any  mental 
complications.  It  is  the  tendency  to  exhaustion  which 
is  the  chief  point  of  attack,  [n  tne  way  of  support,  the 
patient  should  be  encouraged  to  take  a  sufficient  amount 
of  simple  but  nutritious  diet,  The  supply,  especially  in 
cases  where  ii  cannot  be  regulated  by  the  patient,  should 
be  always  commensurate  with  the  amounl  usually  taken 
by  old  people,  as  large  quantities  of  food  cannot  be  di- 
gested bj  old  and  feeble  stomachs.  On  the  other  hand, 
with  the  blunting  of  the  sensations  which  is  incidenl  to 
nlil  age,  hunger  may  be  little  felt,  and  the  patient,  if  left 
to  himself,  may  tend  to  starve  it'  depressed  and  weak. 
Proper  and  systematic  feeding  is  therefore,  on  all  ac 
counts,  essential  in  Benile  cases,  and  the  amount  and  kind 
of  food  should  be  known  to  the  physician.  The  regula- 
tion iif  the  amount  of  exercise  is  also  essential.  Owing 
in  their  natural  tendency  to  wander  about,  these  patients 
are  especially  apl  to  fatigue  themselves.  Plenty  of  fresh 
air,  a  Limited  amount  of  exercise,  and  regular  daily  naps 
-will  dn  much  tuward  conserving  the  waning  energies. 
Confinement  to  bed  is  indicated  when  the  patient  begins 
in  grow  fatigued  easily,  to  lose  appetite,  and  to  become 
emaciated,  When  this  stage  is  reached,  bed  sores  should 
be  guarded  against  by  the  usual  methods  for  protecting 
ami  hardening  the  skin  at  exposed  points.  A  regular  al 
lowance  of  alcoholic  stimulant  i-  of  value  in  these  cases, 
Medii  Mid  treatment  of  the  tonic  and  fattening  kind  i-  of 
ten  usef  ul.  Cases  of  excitement  give  the  greatest  anxiety, 
owing  to  the  difficulty  in  feeding  and  properly  restraining 
tin  in.     To  simply  seclude  the  patient  and  thus  allow  him 

to  give  vent  to  his  i hid  i  aergj .  b  practice  often  evi  □ 

desirable  in  younger  and  stronger  patients,  is  disastrous 
in  these  cases.     Warm  clothing  should  be  kept  upon  the 

patient  at  all   hazard,  and  the  temperature  of  ther n 

should  be  even  and  comfortable.     Tw "three  nurses 

maj  be  required.     Confinement  to  bed  should  be  insisted 

upon,  unless  ii  provokes  protracted  struggling.     F 1. 

preferably  milk  and  eggs,  should  i>e  lt i \ < ■  1 1  frequently  in 
small  quantities,  ^m  b  i  ases  seem  to  \  ield  to  the  opium 
treatmenl  oftener  than  i-  the  case  with  younger  patients. 
1  aabis  indica,  combined  with  bromide  of  potassium, 
often  answers  well  in  allaying  excitement  and  producing 
sleep.  Chloral  is  to  be  especially  avoided,  owing  to  its 
depressing  effect  on  the  already  weakened  action  of  the 
heart.  Except  in  extreme  cases,  and  where  the  family 
resources  are  Insufficient  to  command  proper  nursing, 
••auiii.ii  should  be  used  in  advising  the  commitment  of 


senile  patients  to  an  asylum,  owing  to  the  disastrous  ef- 
fects of  change  on  old  people,  because  of  their  inability 
in  adapi  themselves  to  new  surroundings. 

Hi  Kri/  II.   SI,  dm i in. 

i  Vide  Wert   Riding  Asylum  Report,  No.  \v  .  alio,  Kostjnrin  On  8o» 
ingee  in  the  llruin.  Wiener  Med.  Jahrbnoh,  lssti.  Heft  2. 

INSANITY.  SYPHILITIC.  The  syphilitic  virus  may 
destroj  the  functions  or  the  tissues  of  any  organ  of  the 
body.     The  brain,  as  the  highest  organ  of  the  economy, 

not    escape    llie    inlliieiu  e  ol    llii-    virus,  which    1IKIV 

(  ause  the  derangement  of  cerebral  functions  or  the  death 
of  cerebral  substance.  The  psychical  disturbances  which 
result  from  syphilis,  when  they  have  attained  a  certain 
degree,  arc  termed  syphilitic  insanity,  jusl  as  delirium, 
in  keeping  with  ii-  cause,  is  named  alcoholic,  febrili 
traumatic,  and  for  the  same  reason  that  the  etiological 
principle  of  nomenclature  is  used  so  generally  in  medi- 
cine, [f  further  reason  need  be  assigned  for  the  nosolog- 
ical propriety  ol  syphilitic  insanity,  ii  is  to  be  found  in 
the  practical  fact  that  the  term  at  once  fully  indicates  the 
etiology,  pathology,  and  treatment  of  a  certain  class  of 
cases  of  mental  disease.  The  etiological  influence  of 
syphilis  may  be  exerted  in  a  direct  or  ill  an  indirect  way. 
as  regards  the  insanity.  Thus,  in  one  predisposed  to 
mental  disease  the  general  anaemia  and  ill-health  caused 
by  the  luetic  poison  may  become  the  immediate  cause  of 
the  insanity,  and  a  slight  tendency  to  hypochondria,  for 
instance,  that  h  ould  have  remained  stationary  for  life,  he- 
comes  confirmed  hypochondriacal  melancholia  under  the 
influence  of  the  syphilitic  cachexia 

In  niher  individuals  of  a  sensitive  nature  the  specific 
disease,  i  ven  though  it  produce  n<>  profound  disorder  of 
health,  may  interfere  with  business  promotion  or  social 
aspirations,  and,  exciting  remorse  and  despondency,  it 

may  act  as  a  psychical  Cause  of  mental  alienation. 

The  vast  majority  of  cases,  however,  that  are  embraced 
under  the  title  of  tins  article,  arc  such  as  display  the  di- 
rect effects  of  cerebral  syphilis  and  of  gross  material  le- 
sions of  the  organ  of  mind.  The  specific  disease  either 
attack-  the  osseous  or  membranous  coveringsof  the  brain. 
or  causes  the  d.-ath  of  cerebral  Bubstance  by  pressure  or 
by  obstruction  qf  arteries. 

A  gummatous  growth  on  the  convexity  first  proves  an 

irritative  lesii E  the  brain,  bul  as  it  extends  it  causes 

destruction  of  cortical  elements  and  psychical  disorder. 
Again,  if  syphilitic  arteritis  h  ads  to  occlusion  of  the 
Bel,  and  to  softening  in  the  ana  of  the  anterior  cerebral 
artery,  mental  disturbances  are  almost  sure  to  follow. 

The  general  course  which  the  insanity  pursues  and  the 
form  which  it  assumes  vary  greatly  in  different  cases; 
but  in  the  main  it  may  be  said  that  it  has  the  characteris- 
tics of  syphilis  considered  as  a  distinct  disease,  viz.,  8 
chronic  and  relapsing  nature,  and  great  suddenness  and 
variability  in  the  special  symptoms. 

.lust  previous  to,  or  at  the  time  of,  the  secondary  erup- 
tion there  maj  be  an  onset  of  acute  mania,  which  may 
subside  with  the  disappearance  of  active  syphilitic  symp- 
toms, only  in  recur  upon  another  outbreak  of  the  specific 
disease.  Or  there  is  gradually  developed,  along  with  the 
syphilitic  dyscrasia,  some  form  of  mental  depression 
having  syphilophobia  and  hypochondria  as  prominent 
bj  mptoms. 

These  early  and  simple  psychoses  may  recover  if  there 
is  a  complete  remission  of  the  specific  disease,  hut  other- 
wise the\  tend  to  pass  into  sonic  progressive  form  ol 
mental  weakness 

It  is  during  the  most  active  stage  of  the  pathological 
cerebral  lesion-  that  mental  disturbances  are  the  most 
common,  and  here,  too,  there  are  acute  and  subacute 
types.  There  is  occasionally  acute  delirious  mania  in- 
connection  with  syphilitic  meningitis  or  diffused  gumma- 
tous growths,  and  in  some  (ases  there  is  a  sudden  termi- 
nation in  fatal  exhaustion  of  the  patient.  In  other  c 
syphilitic  exostoses  act  as  a  cause  of  irritation  of  the  <or- 

icx.  giving  rise  to  discharging  lesions  and  epileptic  con- 
vulsions, which  may  eventuate  in  insanity  of  the  epi- 
leptic type.  The  most  characteristic  form  of  mental 
derangement,  howevi  r,  is  of  gradual  development,  and  it 
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is  a  slowly  progressive  dementia  which,  on  account  of  its 
accompanying  motor  disturbances,  has  some  resemblances 
to  general  paresis.  It  often  arises  in  connection  with  the 
gradual  obliteration  of  vessels,  and  the  consequent  star- 
vation of  brain-tissues.  The  relative  predominance  of 
psychical  or  of  motor  symptoms  is  determined  by  the 
cerebral  vessels  affected.  If  the  syphilitic  thrombosis  be 
in  the  middle  cerebral  artery,  and  if  lesions  occur  in  parts 
supplied  by  it,  motor  troubles  prevail,  and  hemiplegia 
may  result  from  complete  interference  with  the  blood- 
supply  of  the  lenticular  nucleus  ;  but  if  there  be  an  occlu- 
sion alone  of  the  anterior  cerebral  artery,  mental  disorder 
will  be  the  chief  manifestation. 

This  chronic  form  of  psychical  deterioration  is  com- 
monly termed  syphilitic  dementia,  and  those  cases  that 
most  nearly  resemble  general  paresis  have  been  called 
pseudoparesis. 

It  is  not  surprising  that  some  confusion  exists  in  opin- 
ions expressed  by  different  writers  as  to  the  relations  of 
syphilitic  insanity  to  general  paresis.  Whatever  diffi- 
culty there  ma}'  be  in  the  differential  diagnosis  of  special 
cases,  the  clinical  fact  is  now  well  established  that  syph- 
ilis may  cause  genuine  cases  of  general  paresis,  and  that 
it  may  also  produce  cases  greatly  resembling  the  latter 
disease,  but  differing  from  it  essentially  by  their  curabil- 
ity and  thus  meriting  the  designation  of  pseudoparesis. 

After  this  brief  sketch  of  the  general  course  and  form 
which  syphilitic  insanity  may  assume,  attention  will  be 
directed  next  to  the  special  mental  and  physical  phe- 
nomena. 

The  fundamental  emotional  tone  is  depression  in  most 
cases  of  syphilitic  insanity.  There  is  exaltation  only  in 
the  rare  instances  of  acute  mania,  or  in  certain  advanced 
stages  of  syphilitic  dementia  with  delusions  of  grandeur, 
and  it  is  not  difficult  to  understand  why  the  ccenscsthesis 
should  be  depressed  during  such  a  painful  state  of  the 
organic  sensations  as  usually  prevails  throughout  the  dis- 
ease. Among  the  early  sj'mptoms  are  irritability,  cul- 
minating in  alarming  explosions  of  anger  or  in  acts  of 
Violence.  Suspicion,  too,  is  heightened,  and  takes  the 
form  of  delusions  of  persecution. 

These  delusions  often  arise  from  the  many  strange  and 
annoying  sensations  to  which  the  patient  is  subject,  and 
which  he  seeks  to  explain  by  reference  to  external  agen- 
cies. Thus  the  paresthesias  are  attributed  to  electricity 
or  irritating  gases,  which  enemies  use  as  means  of  tor- 
ment. 

The  hallucinations  of  taste  and  smell,  which  may  be 
due  to  local  syphilitic  processes,  lead  to  delusions  of  poi- 
soning or  of  foul  odors,  which  patients  believe  are  gen- 
erated in  their  rooms  at  night,  to  injure  their  health. 

Hallucinations  of  sight  and  of  hearing  are  also  com- 
mon, and  they  are  often  the  result  of  specific  lesions  of 
the  organs  of  sense  ;  their  general  character,  furthermore, 
is  disagreeable,  like  the  prevailing  emotional  tone,  and 
they  sometimes  re-enforce,  and  at  other  times  they  are 
the  sole  origin  of,  the  delusions  of  persecution. 

Insomnia  is  apt  to  be  very  persistent,  and  it  is  fre- 
quently associated  with  nocturnal  headache.  On  the 
other  hand,  there  are  occasionally  attacks  of  somnolence 
of  hours'  or  days'  duration,  during  which  the  patient  ap- 
pears stupefied  and  soon  falls  into  a  drowsy  condition,  if 
lie  be  aroused  for  a  walk  or  for  conversation. 

Vertigo  is  a  common  symptom,  due,  in  most  cases,  to 
disturbances  of  the  cerebral  circulation,  though  it  is  oc- 
casionally connected  with  syphilitic  middle-ear  disease. 

Syncope  is  also  not  infrequent,  and  cephalalgia  referred 
to  the  vertex  or  to  the  frontal  region  is  a  troublesome 
symptom. 

The  epileptiform  seizures  are  most  often  caused  by 
gummata,  and  they  are  unilateral  in  many  cases,  and  not 
attended  usually  by  complete  loss  of  consciousness  ;  they 
are  also  frequently  followed  by  loss  of  power  in  the  limbs 
on  the  side  affected. 

Apoplectiform  attacks  may  usher  in  the  insanity,  but 
ordinarily  they  are  among  the  later  symptoms  of  the  dis- 
ease. 

These  convulsive  seizures  exert  an  unfavorable  influ- 
ence on  the  course  of  the  mental  disorder,  and  they  usu- 


ally leave  the  patient  in  a  state  of  mental  confusion  and 
weakness. 

Other  physical  phenomena  that  serve  to  complete  the 
list  of  protean  changes  in  this  disease  are  paralyses  of 
cranial  nerves,  loss  of  power  in  single  muscles,  or  in  one 
ami  or  leg,  loss  of  sight  or  of  hearing,  ataxic  aphasia  and 
various  defects  of  speech,  due  to  muscular  inco-ordination. 
Sensory  disorders,  such  as  neuralgias,  anaesthesias,  and 
paresthesias,  are  seldom  absent,  but  as  the  dementia  pro- 
gresses they  cease  to  cause  complaint  on  the  part  of  the 
patient. 

The  apoplectiform  attacks  are  not  often  attended  by 
full  loss  of  consciousness,  and  the  hemiplegia  and  apha- 
sia that  follow  are  seldom  permanent. 

In  fact,  the  whole  course  of  syphilitic  insanity  is 
marked  by  remissions  and  exacerbations  and  sudden 
changes  in  symptoms. 

The  patient  that  is  hemiplegic,  aphasic,  and  in  a  stu- 
porous condition  one  month,  may  appear,  with  the  excep- 
tion of  some  mental  weakness,  almost  in  a  normal  stale 
some  weeks  later.  The  dementia  progresses,  however, 
with  each  exacerbation  of  the  physical  and  mental  Symp- 
toms, and  it  inevitably  reaches  a  terminal  stage  in  which 
the  patient  is  seen  to  have  lost  all  facial  expression,  all 
power  of  thought  and  of  speech,  and  all  spontaneity  of 
movement. 

This  final  phase  of  complete  extinction  of  psychical 
functions  may  not  be  reached  for  many  years  after  the 
first  appearance  of  the  mental  derangement.  In  fact, 
this  type  of  insanity  is  more  variable  in  duration  than 
most  others,  as  it  may  last  a  few  months,  or  ten  years,  or 
more  before  the  patient  sinks  into  apathetic  dementia. 

The  length  of  time  between  the  specific  infection  and 
the  outbreak  of  the  insanity  is  also  extremely  variable, 
for  it  is  well  known  that  cerebral  syphilis  may  appear  a 
score  of  years  after  the  primary  sore,  and  mental  disorder, 
as  already  stated,  may  arise  in  connection  with  secondary 
or  tertiary  lesions. 

Syphilitic  insanity  is  one  of  the  few  types  that  have  as 
definite  a  pathology  as  symptomatology.  The  patholog- 
ical lesions  act  in  the  production  of  mental  disorder  in  a 
reflex  way  as  a  local  cause  of  irritation,  or  by  pressure 
and  destruction  of  cortical  tissues,  or  by  starvation  of 
brain -substance  through  obstruction  of  arterial  circula- 
tion, or  by  the  complete  withdrawal  of  a  part  of  the  cor- 
tex cerebri  from  functional  activity  (syphiloma),  and  the 
consequent  disturbance  of  the  consensus  of  cortical  func- 
tions. Among  the  lesions  are  periostitis,  caries,  exostosis, 
pachymeningitis,  meningitis,  diffused  and  circumscribed 
gummatous  growths,  arteritis  and  syphilitic  thrombosis, 
and  encephalitis  and  ramollissement.  The  lesions  that 
most  directly  cause  the  mental  disturbances  are  the  dif- 
fused gummatous  infiltrations,  the  occlusion  of  cerebral 
vessels,  and  a  chronic  degenerative  process  of  the  cortical 
tissues. 

Lesions  of  the  spinal  cord  are  also  to  be  found  in  many 
cases,  and  they  may  be  confined  principally  to  the  mem- 
branes or  they  may  involve  the  substance  of  the  cord. 
Theyr  give  rise  to  paraplegia,  to  spastic  paralysis,  or  to 
locomotor  ataxia,  and  to  a  variety  of  sensory  and  motor 
affections. 

The  coats  of  the  arteries  of  the  brain  are  found  greatly 
hypertrophied  from  arteritis,  and  vessels  of  all  sizes  may 
be  thus  affected.  The  occlusion  of  the  artery  may  cause 
most  extensive  softening.  Not  infrequently  the  lesions 
are  symmetrical  and  bilateral.  The  ganglion-cells  are  to 
be  seen  in  every  stage  of  degeneration,  and  the  neuroglia 
and  fibres  undergo  various  pathological  changes,  or  dis- 
appear in  extensive  areas  during  the  destruction  of  brain- 
tissues.  Space  will  not  permit  a  detailed  account  of  the 
histological  changes  of  cerebral  syphilis,  and,  so  far  as  the 
pathology  of  the  insanity  is  concerned,  it  is  enough  to 
know  that  the  mental  disorder  occurs  as  the  direct  result 
of  the  brain-lesions,  and  that  it  is  favorably  influenced 
by  such  remedies  as  arrest  the  pathological  processes  of 
cerebral  syphilis. 

The  diagnosis  of  syphilitic  insanity  must  rest  not  only 
on  the  history  of  specific  infection,  but  also  on  the  actual 
presence  of  syphilitic  lesions,  which  may  reasonably  be 
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isative  relation  to  the  mental  dis 
eas<  Bonn  writers,  in  Fact,  exclude  syphilitic  insanity. 
Thej  state  Lb  aumbers  affected  by  specific 

<li-iM-,-  wi  \  1 1 ■  v\    becomi    insane,  bul  the  same  kind  of 
argument   would  exclude  epileptic,  traumatic, 
and  mam  oth  of  insanity.     The}  also  claim  that 

ilii-  form  "i  insanity  has  no  special  i  vmptotns, 

Imii  ii  has  a  t  baracti  ristii  disordi  i .  and  a  suddenness  and 
changeability  in  all  the  bj  mptoms  that  maj  be  i  onsidered 
-ii'-. 

It  iia-  physician  i~  called  i"  pronounce  an  opinion  in  a 
with  something  like  the  l<  >lli  »w  ing   medley  of  symp- 
toms, be  need  nol  besitate  i"  diagnose  syphilitic  insanity. 
These  symptoms  an-  not  all  supposed  '"  !"•  pri  seni  in  a 
ase,  and  a  lew  of  them  would  suffice  foradiag 
is,  and  they  are  chieflj  as  follows:  Great   irritability 
ami  violent  outbreaks  oi  temper,  confusion  of  ideas  anil 
loss  of  memory,  exacerbations  of  mania  or  of  bj  pochon 
driacal    melancholia,  ami   a   constantly    progressiv< 
mentis,  accompanied  bj   cephalalgia,  insomnia,  vertigo, 
Byncope,  apoplectiform   attacks,  sudden   ami  tempo 
paralysis   of    cranial    nerves,   loss   uf    power   in   single 
muscles  or  in   .me  arm  or  leg,  loss  of  sight   ami  optic 
rritis,  or  loss  of  hearing,  and  sudden  and  unaccount 
able  remissions  in  all  the  bj  mptoms. 

The  readiness  with  whicb  the  symptoms  yield  to  spe- 
cific treatment  may  also  prove  useful  in  doubtful  cases, 
though  the  -aim-  drugs  may  for  a  lime  influence  the 
ci)iirs,:  ,,i  general  paresis,  and  ii  is  well  t<>  recall  this  fact 
in  a  question  lying  between  the  two  affections.  The  dif- 
ferential diagnosis  of  these  two  diseases  in  the  terminal 
stage  ran  often  only  in-  made  by  the  previous  history  and 
course  "l'  the  symptoms. 

The  differential  diagnosis  between  syphilitic  insanity 
and  organic  dementia  with  hemiplegia  may  often  be 
madr  by  the  youthful  age  of  the  syphilitic  patient,  and 
the  absence  of  atheromatous  arteries. 

Inasmuch  as  a  large  per  cent.  uf  all  cases  of  locomotor 

ataxia  an-  of  a  sv  phllitic  nature,  ils  presence  lends  a  cer 
tain  probability  i<>  the  syphilitic  origin  id'  the  insanity. 

There  is  line  practical  point  in  he  kept  in  mind,  and 
t  hat  is  that  in  persons  of  a  nervous  temperament  syphilo 
phobia  and  a  prolonged  despondency  are  common  symp- 
toms of  the  syphilitic  cachexia,  and  the  diagnosis  of  mcl 

ancholia  in  these  cases  would  be  a  mistake. 
The  prognosis  of  syphilitic  insanity  is  always  grave. 

The   chances   of   the   recovery    Of   mind    arc   never  good, 

and  it  is  probable  that  a  degree  "l  mental  impairment 
invariably  results.  The  vast  majority  of  cases  pass  into 
complete  dementia,  and  a  small  minority  recover  a  fair 
share  of  strength  of  mind  ami  body,  bul  they  are  verj 
liable  to  relapses.  Syphilitic  insanity  is  nut  a  self-limit- 
ing disease,  ami  tin  instance  of  spontaneous  recover)  is 
mi  record,  ami  if  there  lie  any  hope  "I  complete  cure  it 
lies   in   early   and   efficient    anlisy  philit  ic  treatment.      It  is 

never  sale,  however,  in  predict  very  positively  a  favor- 
able or  an  unfavorable  issue  in  any  given  case,  as  must 
surprising  remissions  occasional!]  occur,  ami  recovery  of 
mind  has  been  known  to  result  alter  full  dementia  had 
been  developed  The  prospect  of  life.  tun.  is  must  un- 
certain, for  death   may  mi  ur  suddenly  in  an  apoplectic 

attack,  or  the  patient  ma\  drag  OUt  twenty  years  of  de- 
mented existi  in  i 

The  treatment  of  syphilitic  insanity  is  singularly  sim- 
ple  and    clear,  and    it    may  almost    be  summed    up  in  the 

two  winds  -iodide  of  potassium  and  mercury,  [f  among 
the  hundreds  ol  remedies  for  specific  disease  there  he 
:in\  that  stand  the  test  of  time  better  than  the  two  here 
mentioned,  thej  maj  he  employed,  for  tin-  only  hope  is 
to  cure  the  syphilitic  affection  and  to  arrest  the  cerebral 

Changes        80    long    as    there   are   active    pathological  prn- 

cesses  in  the  brain  it  is  useless  t"  hope  for  mental  im- 
provement    in    the     patient.       The    iodide    of    pntassiuin 

-id  lie  given  iii  large  ami  continued  doses  incases 
which  have  onlj  tertian  symptoms,  hut  mercury  is  the 
chief  reliance  in  cases  with  secondarj  symptoms,  and  it  is 
also  uf  advantage  in  occasional  cases  01  the  tertiary  class 
mentioned  Neuralgia  ami  other  painful  symptoms  call 
for  tin-  use  uf  morphia,  which  is  best  given  Bubcutane- 


ously.     Chloral  may  be  ol  occasional  service  for  th< 

lief   of   the    insomnia,  and    also   of   severe    paroxysms  of 

pain.    The  iiruniide  may  be  given  along  wiili  the  iodide 

Ol  potassium  in  *\  phi  I  (lie  epilepsy.  The  pains  in  the 
hones  and  Other  painful  affections  ate  often  best  relieved 

by  hut  air  baths.  Hygienic  measures  are  of  great  im- 
portance. 

.\s  the  course  "f  bj  pbilitic  insanity  is  usually  vei  v  pro- 
tracted, it  is  generally  ni"si  expedient  to  place  the  patient 
in  a  hospital  for  the  insane,  that  he  may  have  the  con 
slant  care  and  oversight  which  his  disease' demands. 

7'/<<".  //.  Kellogg. 

INSELBAD  is  Bituated  a  lew  miles  from  Paderborn,  in 
Westphalia,  in  a  sandy  plain,  at  an  elevation  of  a  couple 
of  hundred  feet  above  the  sea.     The  principal  Bpring, 
'he  water  uf  which  is  chiefly  used  for  drinking  purp 
is  the  Ottilienquelle,  the  composition  uf  which,  per  I 
parts  "f  water,  is  as  follows  : 

' 
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The  gases  an-  carbonic*  acid,  nitrogen,  ami  oxygen. 
Tin  temperature  of  the  Bpring  is  64.5  P.  The  composi- 
tion uf  the  bathing  Bpring  (Badequelle)  is  very  similar  to 
the  above.  The  Marienquelle  is  an  iron  water,  contain- 
ing it. His;  parts  per  1,000 of  ferrous  bicarbonate.  The 
waters  of  Inselbad  are  used  for  both  drinking  and  bath- 
ing, and  the  nili"_  iiiinu  from  the  water  uf  the 
Ottilienquelle  is  inhaled  in  various  pulmonary  complaints. 
The  a  i  mil  i /id  water  is  also  inhaled  for  the  same  purpi 
There  an-  good  accommodations  for  swimming-  and  mud- 
baths.  The  spa  is  v  Isited  by  patients  Buffering  from  dis- 
eases ,,f  the  throat  and  lungs,  and  from  rheumatism 
There  aie  also  many  visitors  who  frequent  the  place 
merely  fur  purposes  uf  rest  and  recreation.        T.  L.  8. 

INSURANCE:     SELECTION    OF    LIVES.      Nora.— 

This  article  is  nut  designed  as  a  guide  for  conducting  i  \ 
animations;  the  examiner  is  supposed  to  he  sufficiently 

skilled  in  act  fur  ihe  company  which  he  represents  It 
aims  to  show  what  the  company  expects  uf  him.  however, 
and  lu  present  the  matter  as  it  is  viewed  from  the  com- 
pany's standpoint,  staling  what  selection  has  been,  is,  and 

should   he.   In  insure  pro   peiity. 

History  of  Selection      Selection  practically  began 

in  guilds  and  fraternities  before  the  Christian  era. 

Candidates  submitted  in  examination,  and  were  re- 
quired to  be  " holy,  pious,  and  good."1  The  life  tables 
>■(  Dr.  Halley,  R.S.S.,  1698,  gave  possibility  to  greater 
benefit  than  tin-  mere  burial  uf  the  dead,  and   the  curious 

tables  of  births  ami  funerals  in  Breslau  were  followed 
in  lti'.is  i>\  the  Mercers' Annuity  Life  Company  of  Dr. 
Asshcion- 

Y<t  life  insurance,  which  fur  years  after  Queen  Eliza- 
beth's reign  «n-  prohibited  bj  law.  was  practised  in  her 
time  (prior  to  1600),  as  sh,,\\n  by  BiSS.  of  legal  proceed- 
ings.' At  Aral  selection  was  hut  cursory,  and  life  insur- 
ance was  regarded  as  a  game  Of  chance.  Kates  were  fixed 
by  thi'  law  s  uf  chance,  even  up  In  recent  i late,  and  Works 

on  the  subject  were  popular  (Arbuthnot,  1692;  De  Mont- 
fort,  1708  M.  Bernouilli,  1714 ;  De  Moivre,  1718 ;  Thomas 
Simpson,  P.R.S.,  lint;  E.  Hoyle,  1754  ;  Samuel  Clarke, 
1758;  W.  Painter,  1787;  Quetelet,  si.  Rouse,  Mitchell, 

up  to  i860).    Mill  there  was  selection  ;  applications 
wen-  personal,  and  a  single  vote  excluded  ;  if  accepted  by 

pmxv  .  an  extra  charge  was  made.'-' 

The  Amicable  of  Great  Britain  (1706),  insuring  only 
between  the  agesof  twelve  and  forty-five,  required  go  a 

health,  ami,  in  1780,  an  oath  t"  this  effect.  Charges  were 
heavy,  and  payments  ill  defined,  and  the  Equitable  of 
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Great  Britain  was  the  result  in  1762. 4  Its  history  gives 
the  best  history  of  selection  up  to  the  advent  of  insurance 
in  America. 

The  goodness  of  the  life  grew  in  importance,  and  pre- 
miums were  rated  according  to  age  ;  care  and  caution 
were  enjoined  by  directors,  and  certain  ages  and  occupa- 
tions were  heavily  overcharged.  In  17(52  a  declaration 
of  health  was  required,  signed  \>y  two  known  witnesses, 
one  of  them  a  physician.  The  directors  voted  in  secret  ses- 
sion, one  vote  rejecting,  and  profit  was  the  ruling  motive. 

In  1770  eight  full  days  were  required  after  applica- 
tion for  careful  inquiry  ;  and  in  1779  the  consulting  act- 
uary proposed  a  medical  adviser,  owing  to  the  danger 
from  unhealthy  lives  which  might  be  accepted  under  the 
stimulus  of  the  company's  profits.  Rise  in  value  of  in- 
vestments postponed  this,  forfeitures  grew  infrequent. 
and  mortality  more  favorable;  premiums  were  reduced, 
and  between  1780  and  1790  it  is  evident  that  commissions 
were  paid  for  new  business,  for  protests  appeared  against 
the  practice  as  bribery. 

Extra  rates  were  charged  in  1828,  to  protect  against 
gout,  small-pox,  and  military  life,  and  in  1829  beer-re- 
tailing and  hernia  were  included. 

The  paying  of  commissions  had  become  a  feature  of 
the  business  by  1820,  and  this  new  danger  was  met  by 
the  appointment  of  medical  examiners.  The  chief  rea- 
son for  this,  however,  was  clearly  the  advent  of  the  new 
science  of  auscultation  and  percussion,  by  which  a  phy- 
sician alone  could  detect  the  otherwise  undiscoverable 
beginnings  of  disease  of  the  lungs.  Just  prior  to  this 
(1818),  life  insurance  gained  footing  in  America  (Massa- 
chusetts Hospital  Insurance  Company),  but  the  new  era 
opened  with  the  Mutual  Life  of  Xew  York,  in  1*48.  The 
New  Emrlaud  (1844),  the  Mutual  Benefit  (1845),  the  New 
York  Life  (1845),  the  State  Mutual  (184."i),  and  the  Con- 
necticut Mutual  (1840)  soon  followed  ;  eight  others,  still 
in  business,  started  in  the  next  decade,  ten  in  the  next, 
and  three  in  the  next,  by  which  time  (1876)  there  were  in 
England  one  hundred  and  fifty-two  companies  doing  life 
'  business. 

The  history  of  selection  may  be  traced  in  the  experi- 
ence of  any  of  the  early  successful  companies,  and  that 
of  the  Mutual  Benefit,  with  which  I  have  been  connected 
for  twenty  years,  will  serve  as  a  guide.  Medical  exami- 
ners were  employed  at  the  outset,  and  their  opinion  was 
final.  Good  health  and  appearance  in  applicant,  and  no 
evident  tendency  to  disease,  were  alone  required.  Fam- 
ily record  and  remote  diseases  were  of  minor  importance  ; 
even  the  history  of  scrofula  or  threatened  phthisis  did  not 
always  reject. 

Examinations  were  cursory,  as  auscultation  and  per- 
cussion were  not  widely  understood,  although  their  foun- 
der (Laennec)  had  been  dead  for  twenty  years  (1826). 

Printed  questions,  with  certificate  of  friend,  agent, 
physician,  and  examiner,  formed  the  application.  Hered- 
itary disease  in  the  family,  and  personal  experience  as 
to  gout,  small-pox,  military  service,  dropsy,  liver  com- 
plaint, spitting  of  blood,  and  consumption,  formed  the 
chief  points  of  inquiry.  So  long  as  the  friend,  physician, 
and  examiner  could  be  relied  on,  however,  selection  gave 
good  results  ;  but  physicians  soon  learned  the  disadvan- 
tage of  testifying  against  their  patrons,  and  by  1876  their 
certificates  were  omitted,  friends  avoided  any  objection- 
able features,  and  the  ordinary  examiner  found  loss  of 
practice  the  penalty  of  rejection.  He  had,  moreover,  the 
enmity  of  the  solicitor  or  agent,  and  a  less  scrupulous  or 
more  ignorant  man  soon  filled  his  place.  Their  refer- 
ences to  brother  physicians  were  often  reciprocal,  and,  of 
course,  favorable.  With  such  a  state  of  affairs  the  com- 
mission for  business  was  a  bid  by  a  company  against  its 
own  welfare. 

The  Mutual  Life  adopted,  in  1867,  the  practice,  still  in 
vogue,  of  employing  medical  referees.  These  are  the  best 
physicians  obtainable,  and  are  paid  for  selection  of  each 
examiner,  and  are  independent  of  all  interested  parties. 

The  Equitable,  Germania,  ^Etna,  State  Mutual,  Con- 
necticut Mutual,  and  Mutual  Benefit  adopted  the  system 
in  1870-76. 

So  thoroughly  corrupt  was  the  old  system  that  in  one 


company,  in  a  single  State,  eighty  per  cent,  of  the  exam- 
iners were  found  unqualified,  and  the  influence  of  such 
a  condition  was  felt  in  the  mortality  for  years.  From 
1864  to  1868  increased  commissions  and  competition  in- 
creased the  danger  of  imperfect  selection  ;  the  family 
record  was  then  required  in  detail,  including  grandpar- 
ents and  in  some  companies  the  collateral  branches. 

The  expense  of  new  business,  moreover,  demanded  a 
better  mortality,  and  searching  questions  and  analysis  of 
urine  gradually  led  up  to  the  applications  now  in  use. 
Differing  in  companies  only  in  minor  points,  they  aim  to 
obtain  a  knowledge  of  family  and  personal  disease  or 
tendency,  and  a  true  picture  of  the  physical  condition; 
the  whole  being  subject  to  the  scrutiny  of  a  medical 
board  versed  in  the  significance  of  disease.  A  copy  of 
the  application  is  returned  with  the  policy.  With  two 
and  three  examinations  by  different  physicians,  large 
amounts  ($100,000)  on  a  lite  are  now  assumed  by  a  single 
company. 

Mention  should  lie  made  of  the  attempt  to  insure  all 
lives  by  graded  rates,  by  the  American  Popular  (1866). 
Every  care  was  exercised,  all  available  literature  searched, 
and  prizes  offered  for  essays  on  subjects  bearing  on  such  a 
course,  hut  lamentable  failure  followed  ;  for  if  the  ill  are 
accepted  the  well  will  not  apply.  Some  of  the  works  al- 
luded to  are  given  below.* 

The  assessment  and  co-operative  companies,  which  have 
flourished  and  decayed  in  large  numbers,  have  practised 
a  kind  of  selection,  growing  more  rigid  within  the  past 
five  years.  One  of  the  most  stable,  "  Knights  of  Honor" 
(report,  1883),  experienced  considerable  loss  on  the  first 
one  thousand  cases,  clearly  due  to  ignorance  or  careless- 
ness of  examiners.  Provident  and  prudential  companies. 
which  are  outgrowths  of  regular  life  insurance,  require 
medical  selection  (the  latter  only  on  amounts  over  $150) 
and  limit  all  to  $500  ;  the  temptation  to  deceive  on  small 
amounts  being  small,  and  inspection  of  policy-holders 
frequent.  The  Prudential  of  London  (1848)  and  the 
Prudential  of  this  country  (1876)  have  had  remarkable 
success. 

Necessity  of  Selection. — The  chief  points  can  be 
briefly  stated  without  argument  ;  they  are  : 

First,  the  intervention  of  middle-men  pecuniarily  in- 
terested. 

Second,  the  fact  that  only  auscultation  and  percussion 
can  detect  incipient  disease. 

Third,  the  surrender  of  policies. 

The  influence  of  commission  has  been  alluded  to.  The 
majority  who  insure  are  coaxed  or  harassed  to  do  so  by 
parties  pecuniarily  interested  in  their  acceptance — brokers, 
solicitors,  and  middle-men  employed  by  the  agents.  The 
necessity,  therefore,  of  having  a  disinterested  person,  re- 
sponsible only  to  the  company,  is  self-evident.  That  he 
should  be  a  man  of  integrity  and  experience,  versed  in 
methods  of  detecting  hidden  disease,  and  therefore  a  phy- 
sician, is  also  evident. 

He  should  be,  and  is,  paid  alike  whether  he  recom- 
mends or  rejects  a  risk.  The  custom  of  paying  commis- 
sions began  in  England  late  in  the  last  century,  and,  as 
stated,  was  regarded  as  a  bribe.  It  was,  and  is  said  still 
to  lie',  small — ten  per  cent,  ou  first,  and  five  on  other  pre- 
miums, or  compounded  to  twenty-five  per  cent,  on  first 
only. 

In  this  country  it  has  been  as  high  as  seventy  per  cent., 
and  is  now  said  to  be  between  twenty  and  forty  on  first, 
and  varying  rates  on  subsequent  premiums  ;  but  it  is  im- 
p<  issible  to  state  accurately,  as  many  devices  are  employed 
to  avoid  the  appearance  of  large  payments. 

In  France  and  Belgium  it  is  said  that  the  commission 
sometimes  absorbs  the  first  and  part  of  the  second  pre- 
mium. As  an  item  of  expense,  it  may  be  approximately 
known  by  comparing  agency  commissions  and  premium 
receipts  in  a  company's  annual  reports.  The  medical  ex- 
pense is  usually  about  one-twelfth  that  of  commission  ac- 
count.    Some  companies  in  England  pay  no  commissions. 

*  Longevity  (Rush.  17S3):  Anecdotes  of  Old  People;  Profession  and 
Longevity:  Temperament  and  Life  Insurance  :  Methods  of  Attaining 
Long  Life  (Cornars) ;  Longevity  (Bacon);  Health  and  Longevity  ( Sin- 
clair) :  Prize  Essay  ou  Longevity  (Oxford)  ;•  Longevity  (Maclay),  etc. 
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The  Equitable  ol  Great  Britain  Btated,  in  1869,  that  bj  no! 
|m\  Ing  commissions  ii  bad  Baved  and  divided  $9,200  000 

The  chief  necessity  for  selection  prows  out  oi  the  but 
render  oi  policies,  This  is  explained  under  1 1  *  *  -  following 
bead 

Benefits  oi  Selei  nn\.  There  has  been  a  prevail  nl 
belief  that  the  effects  of  selection  disappear  aftei 
sis  years  This  is  true  oulj  in  appearance,  and  is  due  to 
imperfect  estimate  of  the  effect  of  withdrawals.  In  this 
country  they  are  probably  due  to  mixed  causes  uncon 
nected  with  health,  and  have  less  injurious  effect  than  in 
foreign  companies.  Mr.  James  Meikle*  (Actuary  of  the 
Scottish  Provident)  gives  the  following  comparative  state- 
ment, adjusted  for  1,000,000  entrants 

English 16*!  288.918 

man 108,1114  278 

American 15,361  118,815 

This  shows  that  the  withdrawals  in  Germany  exceed 
those  in  England  bj  three  per  cent.,  while  in  America 
the  proportion  is  very  much  greater — fifty-six  per  cent. 
Mixed  motives  for  so  large  a  discontinuance  may  be  fairly 
inferred  ;  and  this  belief  is  confirmed  by  the  character  of 
our  people  and  experience.  Under  the  system  of  extend- 
ing insurance  after  lapse,  according  to  the  value  of  the 
polic]  .  each  mi  mbi  r  is  informed  of  the  number  of  years 
each  payment  after  two  will  cany  his  insurance,  and 
theoretically  tin-  sick  would  be  most  likely  to  avail  them- 
selves oj'  this  :  but  since  the  adoption  of  the  plan  by  the 
Mutual  Benefit  the  rate  of  mortality  has  been  far  below 
the  expected  rate— thus  the  rate  <>i'  actual  to  expected 
deaths  was,  in  1879,  0;  1880,  54.7;  1881,  76.4;  1882, 
79.7  ;  1883,  65.0. 

Experience  on  paid-up  and  lapsed  policies,  heretofore, 
also  shows  this.  The  general  experience  of  the  Mutual 
Benefit  has  been  eight]  five  per  cent,  of  the  American  ta- 
ble;  on  paid:up  policies  only  eighty-two  per  cent.  The 
Connecticut  Mutual,  eighty-tour  per  cent,  general ;  eighty 
per  cent,  paid  up.  The  John  Hancock,  on  younger  lives, 
Beventy-three  per  cent,  general;  seventy-one  per  cent. 
paid  up. 

That  considerations  of  health  have  greater  weight  in 
foreign  companies  may  be  inferred  from  a  comparison 
of  the  following  tables,  although  different  mortality  tables 
are  used. 

EBIKNC1    nl     BNGLIBB    l.lir    ('iimiim  [SO  BY  THE  IXsTI- 

i  i   i  i    Ol     LCTDARfKB.' 

Sum  it iiari.—"  table). 

■  I  -  '  i  Insurance.  Mortality. 

Under  one  year 42.8 

One  year  68.0 

Two  yean  85  i  < 

Three  to  five  yean 98  S6 

Biz  to  ten  yean ll 

lu7  'J-J 

l 

us 108  23 

Twentj  -i-  bo  thirl  10 

Thirty-one  to  Rlzty-three yean    l"i   '•■' 

The  mortality  appears  to  rise  above  thi 
sixth  rear,  reaching  :i  maximum  from  the  eleventh  1 
fifteenth. 

Mutual  /..'.  (new  actus 

•  ;ir   

.  .ir   

71    1 

!    '.'■>'• 

83  l 

i       en  to  fifteen  yean  - BO  l 

ii  to  twentj  yean 

Twenty-one  to  twenty-five  yean  93.6 

Twenty  sis  to  thii  68  6 

Con  American  table). 

79.3 

Bix  to  ten  yean  89.8 

en  to  fifteen  yean  88  i 

Slxti  ss  1 



61.6 

American  table). 

78.9 

64. 8 

to  fifteen  yean Bt    i 

n  \p  twentj  91.8 

Twentj  ■six  t<>  thirty  five  yean 98.8 

Bubdlvlslon  on  Bget  thirty-one  to  thirty-five  shows  a  de- 
cream-  to  80.5. 


The  rise  is  in  this  country  not  above  the  table,  but  is 
noticeable;  and  if  the  figures  actually  meant  what  they 
appear  to,  selection  would  protect  but  a  few  year--,  and 
scrutiny  back  of  the  persona]  condition  is  superfluous. 
Eliminate,  however,  withdrawals  as  they  occur,  separate 
the  ages  into  groups,  and  compare  then  the  mortality 
at  each  age  with  the  expected  mortality,  and  the  whole 
aspect  is  changed.  Mr.  Higham1  is  believed  to  have  been 
the  first  to  demonstrate  the  importance  of  this;  his  con- 
clusion is  that  selection  projects  its  benefits  to  one-half 
the  different  e  between  the  age  and  i  ightj  .  Mr.  Bartlett, 
Actuary  of  the  .Mutual  Life,  New  York,8  gives  as  bis  con- 
viction that  iis  advantages  diminish  at  all  ages  w  ith  dura- 
tion "I  policy — very  rapidly  at  young  ages,  decreasing 
slowly  at  middle  life,  and  among  older  insurants  pr< 
My  never  disappears. 

Mr.  .lames  Meikle,  Actuary  of  the  Scottish  Provident, • 
arrives  at  almost  the  same  conclusion. 

Mr.  Bprague,  Vice  President  of  the  Institute  <>f  Actu- 
aries,111 appears  tn  have  made  the  most  elaborate  and  con- 
clusive investigations,  and  shows  a  law  of  increase  on 
ages  forty-six  to  eighty  up  to  certain  periods,  followed 
by  decrease  varying  with  each  age,  well  marked  on  ages 
fifty  six  in  Beventy-five,  less  so  on  forty-six  to  fifty-six 
and  seventy-six  to  eighty,  and  below  forty  Bix  and  above 
eighty  a  steadily  progressive  rate,  lie  corroborates  t he 
now  prevalent  belief  of  actuaries,  that,  excluding  the  ef- 
fect of  quite  recent  selection,  ages  twenty-one  to  twi 
five  give  greater  mortality  in  subsequent  years  than  other 
ages,  and  stati  -  that  Mr.  Higham's  favorable  t  iewa  are  in 
reality  not  lav  orable  enough. 

I  have  reduced  his  statements  to  a  table  in  comparison 
with  Mr.  Higham's. 

DCBATION    O]     KlIJ-'l-    ui    Sklectiox. 

Ages.  II  -him.  Spracue. 

85     27  X  years.  3U  years. 

30 25         "  30 "    •• 

88*      ■•  40      •• 

•to    80 

•15 17#       "  80      " 

The  benefits  of  selection  are  best  shown,  from  another 
standpoint,  by  the  experience  of  the  Australian  Provident. 
By  its  last  report  (1885),  it  rejected  over  thirty  (30.7)  per 
cent,  of  application-,  in  this  country  the  average  is  ten 
percent.     It  admits  what  are  here  called  first-class  risks 

as  first  and  Bee Land  mi  the  latter  charges  premium  at 

an  average  Of  three  and  a  half  years  advanced  age.  Still 
further,  it  makes  the  Becond  class  largely  a  majority  ; 
38  13  per  cent,  of  its  policies  are,  moreover,  issued  as  en- 
dowments, always  the  most  favorable  line.  As  a  conse- 
quence its  raie  of  mortality  is  almost  phenomenal— thus, 
on  the  tirst  class,  numbering  82,729,  the  rate  is  but  66.6 
of  the  II  table;  second  class,  118,210,  rate.  79.8.  If  all 
had  been  taken  at  actual  age,  the  rate  would  have  been 
inn  ;  I  1. 

The  following  table  may  he  compared  with  those  al- 
ready given;  il  shows  the  same  increase  after  the  sixth 
year  : 

Australian  Provident  Life  (neto  actuaries  table).* 

ure  of  Insnrani  Mortality. 

Under  one  year 17 

on.  year 56 

Two  yean 

Three  to  8ve  yean 5«i 

Bix  '  

ii  to  fifteen  years  67 

Sixteen  to  twentj  yean  

Twenty-om  -  ii'.' 

ty-six  to  twee  ean 

This  company,  moreover,  has  many  siinrle-pavmeiit  as 
well  as  limited-term  policies ;  thus,  these  are  compared 
with  two  other  companies  as  follows  :"  Australian  I'mv  i- 
dent  Life.  5.87  per  cent,  of  total  issue  ;  Standard.  1.96 
per  cent;  Scottish  Widows.  1.02  per  cent.  ;  thus  show- 
ing that  the  circumstances  of  the  insured  are  more  lhan 
usuallj  good. 

We  cannot  escape  the  conviction  that  selection  is  felt 
throughout  the  period  of  insurance,  and  that  withdrawals 


dated  ipproxlmately  by  Mr.  Miller,  Actuary  of  the  Mutual  Ben- 
■  in  Life, 
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may  yet  affect  the  mortality  in  this  country,  as  age  makes 
the  business  more  stable,  as  it  does  in  Great  Britain.  Both 
make  a  careful  scrutiny  into  the  antecedents  of  an  appli- 
cant as  important  as  his  physical  soundness. 

Principles  of  Selection. — Of  any  number  of  per- 
sons, we  know  how  many  will  attain  a  given  age,  how 
many  will  die  each  year,  and  the  mathematical  value  of 
the  chance  of  any  to  attain  his  expectancy ;  but  to  know 
which  ones  will  do  so  is  impossible  ;  to  decide  which  are 
most  likely  to  do  so  is  selection.  Heredity,  habits,  occu- 
pation, residence,  and  hidden  disease,  complicated  by  the 
intervention  of  interested  parties,  and  self-interest,  with 
the  danger  that,  once  accepted,  a  withdrawal  of  the  sound 
may  increase' the  ratio  of  the  diseased,  present  a  serious 
problem. 

All  should  be  sound  at  starting,  and  to  be  sound  is  not 
necessarily  to  be  free  from  blemish,  but  from  disease, 
slight  or  severe,  which  may  impair  future  health,  or  the 
integrity  of  organs  necessary  to  the  prolongation  of  life. 
The  examiner  should  be  assured,  by  the  modern  devices 
of  his  art,  that  there  is  no  disease  nor  indication  of  hid- 
den trouble,  as  of  brain  or  cord,  liver,  kidneys,  blood- 
vessels, bones,  or  glandular  system.  To  a  company  tin; 
applicant  is  as  he  is  presented  by  the  examiner,  who 
should  therefore  be  versed  in  physical  diagnosis,  fearless 
and  explicit  in  statement,  and  unbiassed  in  judgment  by 
agent  or  applicant.  Lacking  either,  he  is  unfit.  He 
should,  moreover,  examine  the  applicant  in  quiet  and 
alone. 

If  he,  as  a  presumably  disinterested  party,  fully, 
clearly,  and  fearlessly  presents  the  whole  case,  the  com- 
pany can  apply  the  results  of  its  experience  and  observa- 
tion, and  make  a  safe  selection.  That  all  examiners  do 
not  do  this,  complicates  the  problem. 

Proposition  as  to  Selection.- — A  man's  chance  of 
attaining  the  tabular  expectancy,  is  the  chance  plus  the 
ordinary  uncertainty  of  life,  and  equals  the  tabular  rate, 
plus  or  minus  the  advantages  of  birthright,  present  sound- 
ness, experience  of  disease  or  injury,  occupation,  and  res- 
idence. 

It  is  impossible  to  give  a  fixed  value  to  each,  but  ap- 
proximate values  can  be  readily  ascertained. 

Birthright  in  Selection. — Birthright,  in  a  life  in- 
surance sense,  is  the  inheritance  either  of  a  diathesis  pre- 
disposing to  disease,  or  a  strong  constitution  and  longev- 
ity. Older  than  Hippocrates,  }'et  much  assailed,  this 
doctrine  is  verified  by  overwhelming  modern  testimony 
and  experience,1'2  and  is  practically  applied  in  the  breed- 
ing of  cattle  and  the  development  of  plants.  The  inheri- 
\ance  of  disease  may  be  of  ancestral  or  acquired  taint, 
and  the  grounds  for  this  belief  will  be  hereinafter  given. 

Cancer  and  syphilis  are  familiar  examples,  and  while 
inheritance  of  the  former  was  denied  by  so  eminent  an 
observer  as  the  late  Willard  Parker,  of  New  York,  many 
others  concede  it.  Lichtenstein  gives  twelve  per  cent,  of 
his  own  cases,  and  collected  1,127  from  Paget,  Cooke,  Sib 
ley,  Lebert,  el  al.,  with  seventeen  per  cent,  hereditary. 
Mr.  Sibley  says  eight  per  cent.,  Velpeau  thirty  per  cent., 
Sir  James  Paget  twenty-five  per  cent.  The  difference' 
depends  probably  upon  want  of  knowledge  of  grand- 
parents, atavism  being  the  rule  rather  than  the  exception. 
Ages  most  affected  are  given  under  "  personal  experi- 
ence," and  are  important  in  estimating  risk. 

A  tendency  to  tumors  (abnormal  hyperplasia)  is  hered- 
itary (Obermeier). 

As  to  syphilis,  fully  one-third  of  the  children  of  syphi- 
litic parentage  die  before  maturity. 

Manifestations  on  the  skin  and  mucous  membranes  are 
usually  confined  to  infancy  ;  those  of  bones  and  perioste- 
um extend  to  childhood  ;  while  dactylitis  syphilitica  and 
disease  of  the  cornea  and  teeth,  may  appear  as  late  as  the 
twentieth  year.     Cases  are  recorded  still  later.13 

Some  authors  believe  that  scrofula  is  due  to  this  taint 
(Gross),  which,  if  true,  leaves  no  period  of  life  exempt. 

Diatheses  as  a  Guide  to  Selection. — The  diathe- 
ses (neuropathic,  strumous,  gouty,  bilious,  lymphatic) 
bound  more  or  less  clearly  the  lines  of  transmission  of 
disease. 

The  neuropathic  individual  is  usually  of  slight  physique, 


epiick  of  intellect  and  speech,  subject  to  minor  disorders 
and  overwork,  but  inclined  with  prudence  to  long  life. 

Neuralgia,*  neurasthenia,!  hysteria,  alcoholism,14  epi- 
lepsy,15 neuromata,16  progressive  muscular  atrophy,1'7  and 
pseudohypertrophic  paralysis  (often  considered  identi- 
cal),16 locomotor  ataxia,18  and  somnambulism  '9  in  the 
parents  may  appear  in  him  in  the  same  form,  or  as  epi- 
lepsy, migraine,  phthisis,  chorea,  or  insanity.  The  latter 
is  hereditary  in  perhaps  a  majority  of  cases  (Reynolds 
says  twenty -five  to  fifty  per  cent, ;  Moreau,  as  high  as 
ninety  per  cent. ). 

Suicidal  insanity  is  especially  so. 

Transmission  is  most  frequently  from  father  to  son, 
and  mother  to  daughter,  and  personal  resemblance  to  the 
other  parent  does  not  alter  it,  The  experience  of  the 
New  York  State  Asylum,  quoted  by  John  Mann,20  gives 
54.6  per  cent,  sous  from  fathers,  and  45.3  from  mothers, 
while  daughters  from  mothers  stand  54.4,  and  fathers 
only  45.4.  And  as  to  resemblance,  Moreau  'n  says  that 
of  22  females  insane,  eighty  per  cent,  resembled  the 
father,  but  inherited  from  the  mother  ;  and  of  142  males, 
66.6  per  cent,  acquired  from  the  father,  but  resembled 
the  mother. 

Congenital  deafness  is  hereditary,  but  a  majority  of  the 
offspring,  according  to  the  report  of  the  Pennsylvania  In- 
stitute for  the  Deaf  and  Dumb.  March,  1884,  will  hear. 

The  same  authority  says  that  there  are  more  deaf  and 
dumb  from  close  kinship  marriages,  than  from  marriages 
of  the  congenitally  deaf.  Life  companies,  however, 
weigh  only  the  hazard  from  accident,  and  decline  where 
deafness  is  intense,  whatever  its  cause.  Paralysis  due 
to  brain-lesions  occurs  most  frequently  from  a  mixed 
diathesis  of  the  nervous  and  gouty,  or  lymphatic,  orstru- 
mous.  The  lesion  is  now  believed  to  lie  due  to  miliary 
aneurism  from  periarteritis,  rather  than  to  atheroma. 
There  is  unmistakable  kinship  with  disease  of  the  heart 
and  kidneys,  although 'one  case  in  a  family  is  not  signifi- 
cant, Thus,  among  selected  cases  of  this  kind,  I  have 
found,  out  of  177  deaths  but  eight  per  cent,  with  similar 
disease  in  ancestors.  This  mixture  of  diatheses  favors 
early  degeneration  of  tissue,  and  the  multiplied  diseases 
that  follow,  but  the  degeneration  of  old  age  has  no  sig- 
nificance to  offspring. 

Early  degeneration  of  blood-vessels  is  hereditary  (Bill- 
roth), and,  from  a  long  experience  and  the  study  of  1,332 
cases,  I  believe  the  inheritance  to  be  from  father  to  son, 
and  mother  to  daughter.  The  apoplectic  build  is  no 
longer  believed  in  (Flint).  Of  90  deaths  I  found  but 
eighteen  per  cent,  inclined  to  corpulence. 

The  gout)/  diathesis  stamps  the  individual  with  vital 
energy  and  a  tendency  to  self-indulgence.  As  life  ad- 
vances he  is  liable  to  disease  of  the  heart,  Bright's  dis- 
ease, degeneration  of  tissue,  bronchitis,  and  chronic  dis- 
ease of  mucous  membranes,  yet  is  frequently  long-lived. 
The  inheritance  occurs  in  from  fifty  per  cent,  (Garrod)  to 
ninety  per  cent.  (Seudamore). 

Of  51  cases  collected  by  myself,  forty  percent,  seemed 
to  possess  an  hereditary  character. 

Atheroma  of  vessels'  and  dilatation  of  the  left  cardiac 
ventricle  readily  follow  overtaxation  or  indulgence,  and 
fatty  degeneration  of  the  heart,  any  wasting  disease 
(Quain,  Hayden,  Balfour). 

About  seventy-five  percent,  of  deaths  occur  after  forty 
years  of  age.  Valvular  disease,  with  or  without  rheuma- 
tism, is  frequent,  and  also  interstitial  nephritis  ;  while  all 
forms  of  Bright's  disease  may  appear  through  several 
generations,  although  authors  differ  as  to  the  croupous 
form  (Tyson).  Chondromal  disease  and  affections  of 
liver,  stomach,  and  joints,  calculus,  disease  of  bladder, 
and  erysipelas,  appear  till  eliminated  by  several  genera- 
tions of  mixed  marriages. 

The  bilious  diathi  sis  entails  a  tendency  to  frequent  com- 
plaining, a  clouded  skin,  weak  digestion,  and  susceptibil- 
ity to  malarial  affections.  A  feeble  resistance  allows  or- 
ganic changes,  and  but  fair  prospect  of  longevity. 

The  stomach  and  liver  suffer  from  self-indulgence,  and 
particularly  from  intoxicants. 


*  Anutie,  71  out  of  S3. 


t  Thirty  cases  of  my  own. 
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Cholelithiasis  (gall  stones)  appears  to  favor  this  diatbe 
hi  Uufresne,  \  on  Schneppel,  Machlach 
and  the  following  shows  its  heredity."  In  one  Cam 
ily.  both  parents  being  Bubjecl  to  attack,  it  appeared 
through  four  successive  generations  and  five  families; 
none  of  the  children  being  free  from  hepatic  disorders, 
and  man)  Bubjecl  to  hepatic  colic. 

In  a  second  family  the  mother  transmitted  the  disease 
to  three  Bona  and  two  daughters;  two  dying  during  an 
attack 

In  a  third  family  the  father  transmitted  it  to  two  chil- 
dren ,  one  dying  earl) .  the  other  being  subjei  t  to  attacks 
at  ti! 

In  a  fourth  family,  with  both  parents  affected,  two  only 
out  of  eight  children  suffered.  It  is  proper  to  add  thai 
I'h  rich  denies  the  relationship  oi  aes  to  any  par- 

ticular diathesis 

Diseaa  -  of  the  liver  are  frequent  in  strumous  families  ; 
and  the  term  liver  disease,  in  an  application,  Is  often  a 
cover  for  consumption,  cancer,  or  cirrhosis,  This  diath 
esis  and  the  gout)  are  often  allied,  and  diabetes  and 
chronic  dyspepsia  ax m i  to  both. 

Tin  strumous  diathesis  is  a  familiar  inheritance.  It  is 
apt  to  entail  a  clear,  fair  complexion,  a  quick  and  pn 
cious  intellect,  but  uol  enduring  mental  powers,  and  early 
degeneration.  Long  life  is  exceptional,  but  occurs  from 
mixed  marriages.  Consumption  is  its  most  frequent  mani- 
festation, and  its  tendency  to  be  transmitted  is  marked. 

Of  2,978  males  insured  under  the  age  of  twenty-five, 
from  families  where  one,  two,  and  rarely  three,  cases 
only  had  occurred,  I  found  after  fifteen  years  that  3.4  per 
cent,  of  the  deaths  were  from  consumption  ;  of  5,039  be- 
tween twent)  five  and  thirty,  15.6  per  cent.;  and  of 
20,000  ever  thirty,  Is.  I  percent.;  while  of  7,111  with 
no  consumption  in  the  family,  the  same  interval  gave  bul 

1  per  cent. 

The  ultimate  difference  in  mortality  would  doubtless 
prove  greater;  and  while  corrections  for  lapses  would 
alter  the  figures,  it  is  extremely  unlikely  thai  they  would 
alter  the  ratios.  The  ages  most  affected  by  consumption 
will  be  given  below. 

Pollock  •'  says  thai  30.16  per  cent,  of  cases  are  inher 
ited,  and-'1  that  sixty  per  cent,  are  probably  so.  The 
"Brompton  Hospital  Report,"  1849,  shows  the  probabil- 
ity of  transmission  by  sex  thus  ;  Sons  from  fathers,  59. 1 
per  cent.;  daughters,  48.5  per  cent.;  daughters  from 
mothers,  56.5  percent  ;  sons,  40  percent. 

Where  both  parents  have  had  consumption  the  ques- 
tion of  contagi r  infection  might  be  of  interest.     The 

possibility  of  this  is  more  generally  conceded  than  for- 
merly, since  the  discovery  of  the  tubercle  bacillus,  but 
even  before  that  it  had  been  verified  by  experience.*4  It 
could  not,  however,  with  safety  be  considered  by  a  life 
insurance  company.  The  ouccroppings  of  struma  in  a 
family  record  are  seen  in  caries  of  bones,  glandular  swell- 
ings, chronic  wasting,  ulcers,  skin  diseases,  and  a  multi- 
tude "f  organic  diseases  arising  from  tubercle. 

T':<  lymphatic  diailiesis  gives  a  large  frame  and  eas) 
temperament,  with  tendency  to  passive  diseases  and  early 
i  aeration  ;  and  in  later  life  affections  of  the  heart. 
brain,  and  kidneys,  under  slight  exciting  causes.  It  ap- 
pears rather  a  union  of  other  diatheses  than  an  independ- 
ent one.  bul  often  entails  consumption  and  short  life. 

■  'Hi/,  as  aii  inheritance,  i-  shown  by  testimony 
and  experience,  ami  the  individual  will  survive  disease, 
exposure,  and  accident  to  a  singular  degree. 

Prom  printed  questions  recently  sent  to  200  men  of 
ent)  five  and  upward  I  obtained  dear  and  full  re- 
plies from  100,  and  give  the  result  :  ■">  were  sevent]  the. 
'21  were sevent)  -ix.  L9  were  sevent)  seven,  ll  were  sev- 
ent)  eight,  s  were  Beventy-nine,  9  were  eighty,  10  were 
eighty-one,  '■'<  wen-  eighty  two,  I  were  eight)  three,  l  was 
eighty-four,  '.'  were  eighty  five,  1  was  eighty-eight,  1  was 
eighty-nine,  l  was  ninety,  l  was  ninet)  five, 

In  To  per  cent  one  parent  had  survived  seventy  years  ; 
in  1?  per  cent.,  eight]  years.     In  88  per  cent,  a  parent  or 


•  ijivimi  personally  from  the  experienoe  of  the  late  in   Jaokaon,  of 

.  N.  J. 


grandparent  had  survived  seventy  years ;  and  in  '■>  per 
cent.,  eight]  years  In  50  per  cent  a  grandparent  had 
passed  eight]  years      in  si  per  cent,  a  brother  or  sister 

had  -ill  \  ived  -evenly  veals. 

The  families  were  prolific,  and  averaged  between  six 
and  -even  children.     Including  grandparents  there  were 
1,276  members,    1.078  accounted   for,   and  ~<i'.i  living 
<  »nl\  10  cases  of  consumption  had  occurred.  8.6  per  cent 
of  those  accounted  for,  and  t  u  per  cent,  of  total  dei 

•  ii i pared  with  10  to  1  5  per  cent,  in  the  cnmmunit]  at 
large;  28  cases  of  heart  disease  (nineteen  families),  2.6 
per  cent.;  i;  cases  of  apoplex]  or  paralysis  (twenty-five 
families),  2.5  per  cent.:  26  cases  of  cancer  (seventeen 
families),  2.4  percent.;  Bright  s  disease  in  three  families 
only,  and  insanity  in  but  two.  The  chii  f  causes  of  death 
were  inflammatory  or  zymotic.  Deaths  in  infancy  were 
infrequent,  only  ti.'.i  per  cent,  under  ten  years  of 
The  size  of  the  families  and  the  freedom  fromdiset 
dreaded  by  life  companies  arc  remarkable  featuri  a 

Tram  f  acquired  diseasi  is  disputed;  but  as  what 

appears  to  be  acquired  ma]  be  the  evidence  of  latent  or 
reversionary  heredity,  it  is  sori  garded  by  life  companies. 
That  if  acquired  it  may  he  transmitted  is  probable,  first, 
because  acquired  instincts  and  habits  are  so;1  second, 
because  lesions  of  nerve-centres  are  bo;**  third,  because 

lead-poison,  traumatic  epilepsy.-"  the  alcoholic  taint  with 

tendency  to  epilepsy,  or  insanity  and  idiocy  from  con- 
ception during  intoxication  an-  so.  Acquired  rheuma- 
tism and  the  gouty  affections  from  sudden  rise  from 
poverty  to  affluence,  consumption,  syphilis,  and  cancer 
certainly  appear  so  in  life-insurance  experience. 

In  estimating  the  value  of  a  family  record,  two  points 
are  of  especial  importance,  \  i/..  the  possible  pathological 
kinship  of  the  diseases  shown,  and  the  fact  that  indefi- 
nite and  evasive  answers  ore  frequent;  thus  dropsy,  ty- 
phoid fever,  measles,  liver  disease,  childbirth,  debility, 
and  old  age  are  "inn  but  synonyms  for  tubercular  dis- 
ease. 

Personal  Condition  in  Selection.  —  Personal  con- 
dition, age,  and  experiena  of  diseast  are  weighed  in  con- 
nection with  famil]  tendencies.  Young  men  have  un- 
developed  record-,  and,  as  already  shown,  do  not  yield 
a  favorable  mortality  ;   the  middle  aged  Bre  the  best  ;  old 

men.  however  sound,  should  belong  to  long-lived  fami- 
lies. The  age  is  important  in  connection  with  the  fact 
that,  in  spile  of  prevalent  belief,  consumption,  cancer, 
apoplexy,  paralysis,  and  disease  of  the  kidney-  show 
increase  of  mortality  with  advance  of  years,  being  great? 
est  after  fifty  and  sixty.  Thus,  in  corroboration,  out  of 
lo. ooii  H\  ing  at  each  age  the  mortality  i-  shown  : 
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The  figures  for  cancer  and  disease  of  kidneys  arc 
omitted  for  want  of  space,  bul  a  similar  increase  prevails. 
From  cancer,  twice  as  many  deaths  occurred  in  the  Mut- 
ual Benefit  Life  between  fifty  and  sixty  as  between  forty 
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and  fifty,  seven  times  as  many  between  sixty  and  seventy, 
and  ten  times  as  many  after  seventy. 

Females,  as  a  rule,  live  longer  than  males.  Of  27,003 
deaths  in  New  York  City,  111  were  over  ninety — 77  fe- 
males and  34  males. 

Soundness  has  been  already  defined  in  a  previous  part 
of  this  article. 

Height  and  weight  should  approximate  the  average 
Light-weights  are  unfavorable  ;  rapid  or  recent  loss  is 
suggestive  of  carcinoma,  diabetes,  or  phthisis,  and  after 
fifty  especially  so  (Macblachlan).  Most  companies  reject 
all  twenty-five  per  cent,  below,  or  forty-five  per  cent, 
above,  the  following  standard  : 


Height.  Weight.  Chest. 

5  ft.    1  in  120  lbs 34.0  in. 

2  in   .• 125  lbs 35.1  in. 

3  in 130  lbs 35.7  in. 

4  in 135  lbs 36.2  in. 

5  in 140  lbs 36.8  in. 


5  ft 
5  ft 
5  ft 
5  ft 
5  ft, 
5  ft. 
5  ft. 
5  ft 


6  in. 
Tin. 
8  in. 
!»in. 


5  ft.  10  in. 

5  ft.  11  in. 

6  ft 

6  ft.    lin. 


143  lbs 37.5  in. 

145  lbs 38.1  in. 

148  lbs 38.5  in. 

155  lbs 39.1  in. 

100  lbs 39.6  in. 

105  lbs 40.2  in. 

1T0  lbs 40.8  in. 

175  lbs 41.5  in. 


The  girth  of  abdomen  should  not  exceed  that  of  the 
chest  on  expiration.  The  expansive  power  of  the  chest 
should  be  at  least  two  inches.  With  auscultation  and 
percussion  the  examiner  should  be  familiar,  and  report 
exactly  what  they  reveal  for  the  information  of  the  home 
office. 

As  already  stated,  an  applicant  is  as  he  is  presented  by 
his  application,  and  statements  may  have  a  force  not  in- 
tended. The  following,  not  incompatible  with  apparent 
healtb,  are  weighed  by  a  company  as  to  their  possible 
significance,  viz.  : 

Albuminuria,  occasional:  A  possible  forerunner  of 
organic  disease. 

Abdomen,  prominent :  Obesity  and  attending  degenera- 
tion. 

Acne  facialis  and  alopecia  :  Syphilis  or  gout. 

Amputation  of  limbs :  If  for  injury,  accident;  if  for 
disease,  recurrence, 

Benign  tumors :  Growth  and  pressure,  operation,  pos- 
sible malignancy. 

Blindness,  congenital:  Danger  of  accident ;  from  dis- 
ease :  other  development. 

Bladder,  irritable :  Lithiasis,  cystitis,  disease  of  sto- 
mach, liver,  kidneys,  or  lower  bowel,  enlarged  prostate, 
stricture. 

Carbuncles :  Diabetes. 

Catarrh,  nasal :  Scrofula,  syphilis,  frequently  deranged 
liver. 

Cataract :  Diabetes,  premature  senility. 

Chest  abnormalities  (pleuritic  adhesions,  empyema,  hy- 
drothorax,  cicatrices  from  wounds,  projecting  sternum, 
flatness  or  contraction,  depression  below  clavicles,  de- 
ficient expansion,  weak  respiration,  rotation  from  spinal 
curvature)  :  All  a  tendency  to  future  disease. 

Chorea  :  Disease  of  heart  or  spinal  cord. 

Cicatrices,  of  scalp  :  Epilepsy  ;  of  neck :  struma  or  syph- 
ilis ;  of  chest :  wound  of  thoracic  organs. 

CI  i a  ring  of  throat  or  short  cough  :  Chronic  pharyngitis, 
relaxed  palate  from  gouty  tendency,  laryngeal  phthisis, 
strumous  tendency,  disease  of  ear. 

Colic :  Hepatic  or  renal  calculus,  mesenteric  disease. 

Complexion,  florid :  Intemperance ;  injected  cessels  : 
gouty  kidney  ;  pallor :  cancer  or  Bright's  disease,  anaemia, 
heart  disease,  dyspepsia,  phthisis. 

Constipation,  chronic :  Organic  disease  of  primae  viae, 
congestion  or  disease  of  liver,  stricture,  plethora,  and 
danger  to  cerebral  vessels. 

Deafness  (even  without  active  disease)  :  Danger  from 
accident. 

Defects  of  speech  :  Disease  of  brain,  pharynx,  larynx, 
thoracic  aneurism. 

Depression  of  cranial  bones :  Epilepsy  ;  of  nasal  ridge  : 
phthisis,  or  syphilis. 


Discoloration  of  the  skin :  Disease  of  suprarenal  cap- 
sules or  liver,  syphilis. 

Dysphagia:  Paralysis,  stricture,  cancer. 

Dyspepsia  :  Diabetes,  lead  poisoning,  disease  of  liver, 
spleen,  pancreas,  or  kidneys,  ulcer  or  cancer  of  stomach 
(a  frequent  forerunner  of  phthisis,  or  cancer,  in  life  in- 
surance experience). 

Dyspnoea  :  Disease  of  heart,  lungs,  larynx,  or  trachea, 
enlargement  of  glands,  aneurism,  tumors,  affection  of 
brain,  kidneys,  or  stomach,  anaemia,  pleuritic  or  cardiac 
effusions,  Addison's  disease  ;  if  inspiratory :  some  vari- 
ety of  stenosis  or  bronchitis  ;  if  expiratory  :  asthma,  em- 
physema. 

Ears,  ringing  or  throbbing  in:  A  possible  cerebral  or 
pharyngeal  disease  ;  discharges  from :  otitis  media,  a  fre- 
quent forerunner  of  cerebral  abscess  or  meningitis  (see 
W.  W.  Gull  :  "Reynolds'  Syst,,"  vol.  ii.,  p.  557). 

Eyes,  dimness  of  vision :  Disease  of  kidneys;  unequal 
pupil:  tumor  of  brain,  injury  to  nerve-centres  ;  Richard- 
son's pupil :  locomotor  ataxia  ;  strabismus,  not  congenital : 
injur}7  of  nerve-centres,  organic  disease. 

Facial  muscles,  rigidity  of,  or  unequal  action:  Paraly- 
sis. 

Fistula,  not  traumatic  :  Phthisis,  even  in  the  obese. 

Glandular  enlargements  :  Scrofula,  syphilis. 

Goitre :  Cardiac  disease,  danger  from  pressure  on 
pneumogas  tries. 

Glycosuria,  occasional :  Probable  forerunner  of  organic 
disease. 

Headaches  :  Disease  of  kidneys,  gout,  chronic  meningi- 
tis, chronic  dyspepsia,  toxaemia. 

Hernias,  multiplt  :  Debility,  atrophy. 

Hay  fever:  Possible  symptomatic  dyspnoea  from  bron- 
chitis, cardiac  disease,  or  aneurism. 

Joints,  enlarged:  Gout,  rheumatism,  syphilis. 

Limbs,  pains  in,  numbness,  tingling,  incoordinate  mo- 
tion, disturbed  sensation,  easy  fatigue,  contracted  flexors : 
Disease  of  brain  or  spinal  cord,  malaria,  lead,  or  the 
opium  habit. 

Palpitation,  intermittent  or  rapidpulse:  Obscure  thor- 
acic disease,  as  of  heart  or  coronary  arteries,  deranged 
nervous  system  from  excesses  (venereal,  alcoholic,  or 
narcotic),  anaemia,  toxaemia,  debility  ;  abhormally  slow 
pulse:  basilar  disease;  high  arterial  tension:  Bright's 
disease. 

Piles,  bleeding:  Affection  of  liver,  gout,  apoplectic 
tendency. 

Prostati  gland,  enlarged:  Cystitis,  rectal  disease,  prem- 
ature senility  (a  frequent  cause  of  chronic  cystitis,  or 
pyelitis  in  the  old). 

Sciatica  :  Disease  of  pelvic  organs,  or  cord,  lithiasis, 
injury. 

Skin  diseetses:  Struma,  syphilis,  disease  of  internal 
organs  from  suppression  of  chronic  disease. 

Spinal  curvature :  Short  life. 

Spinal  pains,  dorsal:  Affection  of  stomach,  liver, 
pleura,  or  kidneys  ;  lumbar :  kidneys,  ureters,  rectum, 
or  cord  ;  sacral :  rectum  or  cord  (any  may  be  simply 
myalgic,  or  due  to  spinal  neurasthenia). 

Testicle,  enlarged  :  Recent  orchitis,  malignant  .disease  ; 
drawing  up  of,  with. pain:  calculus. 

Urethra,  irritable,  or  stricture  of:  Cystitis,  pyelitis, 
operation. 

Varicocele,  if  la  rye:  Danger  from  operation. 

Varices,  if  large  :  Obstruction  to  circulation  by  pelvic 
disease,  chronic  ulcer. 

Many  of  the  above  should  reject,  they  all  bear  relation 
to  family  record,  and  the  ages  at  which  diseases  most 
prevail. 

Personal  Experience  in  Selection. — Personal  ex- 
perience  relates  to  former  injuries,  habits,  functional  dis- 
orders, and  diseases  with  sequel*,  or  likely  to  recur. 

Penetrating,  or  contused,  wounds  of  vital  organs,  hcemor- 
rhages  (pulmonary,  gastric,  nasal,  hepatic,  renal,  or  even 
haemorrhoidal),  may  be  significant.  If  from  the  air-pas- 
sages the  best  selected  cases,  and  after  long  immunity, 
yield  a  grave  mortality.30 

Vertigo,  objective  or.  subjective,  cerebral  congestion, 
sunstroke,  tinnitus  aurium,  discharge  from  the  ear,  para- 
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lysis  (nol  clearly  peripheral  In  origin),  and  scarlatina  or 
diphtheria,  if  recent,  may  all,  or  any,  yield  subsequent 
disease. 

Habitt  of  indulgence  are  of  special  importance  [n- 
dulgence,  although  discontinued,  may  have  injured  kiil- 
in\  s,  liver,  stomach,  or  brain 

spirit-,  mall  drinks,  or  narcotics,  once  used  to< 
render  return  oi   habil  probable  in  proportion  to  the 
:it  which  excesses  occurred,  and  the  probability  is  great- 
est under  aeuropathic  tendencies 

The  opium,  chloral,  or  hashish  habil  is  rarely  if  ever 
reformed,  and  the  victim  usually  deceives  as  to  its  contin- 
uance. The  daily  use  of  Bpintuous  or  mall  drinks  is 
properly  a  habit,  and  excepl  in  small  quantities  and  inter- 
mittent, is  prejudicial  to  long  life.  If  a  necessity  al  meals, 
ii  may  indicate  poor  digestion,  a  weakened  Bystem,  or  the 
<Ta\  ing  which  precedes  greater  indulgence.  <  (nlj  one  au- 
thor has  attempted  to  give  the  amount  thai  ran  be  elim- 
inated  daily  (Bartkolow,  two  ounces  alcohol).  Vigor- 
ous health  is  implied,  hut  experience  shows  that  many 
could  nol  tolerate  one-fourth  this  amount.  Intermittent 
excesses  after  twenty  five  forebode  persistent  indulgence. 

<  )■  i  i  p  \  i  ins    \m>  Residence  in  Selection. — These 
may  destroy  the  besl  inheritance,  or  nullity  the  woi 
but  while  a  consumptive  inheritance  may  remain  latent 
in  a  favorable  locality,  a  company  cannot  afford  to  assume 
thai  it  will  do  so. 

Climates  subject  in  epidemics  of  cholera,  yellow,  or 
malarial-  fever ;  alluvial  or  new  colonial  districts,  where 
privation  may  develop  inherited  tendencies ;  frontier  life 
which  exposes  one  to  hazard  from  Indians,  and  where  a 
low  value  is  placed  <>n  human  life,  cause  an  extra  risk, 
over  which  an  extra  i  harge  throws  but  an  arbitrary  and 
uncertain  protection. 

The  extra  ha/ard    from  occupation  varies  from  makers 

of  explosives,  aeronauts,  miners  and  blasters,  submarine 
divers,  caisson  workers,  etc.,  to  wool-carders,  Bremen, 
marble  polishers,  roofers,  and  others  mure  or  less  liable  to 
disease  or  accident. 

.17  occupations  subjecting  to  accident,  explosion,  noxious 
vapors,  or  to  fin*  dust  Liable  to  enter  the  Lungs,  are  extra 
hazardous.  Mariners  always  furnish  a  grave  mortality. 
Locomotive  engineers,  firemen,  brakemen,  and  freight 
conductors,  are  usualh  rejected  by  standard  companies. 
The  changeable  character  of  occupations  in  America  ren- 
ders it  impossible  to  make  comparison  with  English  ex- 
perience, bul  we  have,  in  the  Provosl  Marshal's  Report 
of  our  Civil  War,  sufficient  material  for  judgment,  and 
the  results  are  nol  in  accord  with  prevalent  opinion. 

space  permits  only  brief  quotations  from  the  facts  ela- 
borated. Five  hundred  and  one  thousand  and  two  wire 
examined  for  enlistment  under  draft ;  28.2  percent,  were 
rejected  the  largest  number  (39.4  per  cent.)  in  Massa 
chusetts,  the  smallest  (17.6  per  cent.)  in  New  Jersey. 

(tut  of  75  occupations,  consumption  rejected  in  the  fol- 
lowing order   per  1,000  :    Editors,  68.4  ;  architect.-,  43.6  ; 

physicians,  89. 6 ;  public  officers,  31.1 ;  tailors,  81.9;  teach- 
ers,  31.8;   agents,   31.1;   druggists,   80.5;   lawyers,  :s»C 

merchant-.  80;  pedlers,  -T.'.i .  cabinetmakers,  25;  jewel- 
ler-. 24.5;  railroad  men,  23.6;  millers,  students,  stone- 
cutters, shoemakers,  and  printers,  only  from  it  to  16; 
soldiers,  miners,  boatmen,  brickmakers,  plumbers,  sail- 
ors, laborers,  firemen,  and  musicians,  only  from  2  to  9.6 

;  000 

Inebriety  rejected  in  the  following  order:  Engravers, 
12.2  ostlers,  11. 6;  batters,  ii :  lawyers,  5  l.  Bremen, 
3  s  ,  tailor-.  8.5  .  physicians,  3.2  .  papermakers and  bang- 
ers, 8.1  .  sailors,  3;  innkeepers,  2.8 ;  cabinetmakers 
blacksmiths,  shoemakers,  distiller-,  gunsmiths,  bakers 
boatmen,  iron-workers,  factory  hand-,  druggists,  har- 
ness-makers, tanners,  tobacconists,  laborers,  and  Boldiers, 
only  from  2.6  to  1  6  per  1,000  'I' he  re  wen-  no  rejections, 
strangely,  a ng  dentists,  brokers,  liquor  dealer-,  musi- 
cians, porters,  and  students, 

/'  oj   heart   rejected   Id   the  order:    Physicians, 

66.8;  brokers,  56.9;  photographers,  15.7;  papermakers 
and  hangers  14.1;  jewellers,  £8.7;  engravers,  12.7;  edi 
lor-,  ii  teachers,  W.5;  grocers,  87 ;  down  to  architects, 
81  r,  and  lawyers,  81  i.     Laborers,  miners,  firemen,  dis 


tillers,  l.uti  hers,  ironworkers,  soldiers,  cooks,  musicians, 
and  tanni  I-.  from  11.8  to  L6  per  1,000. 

Chronic  rheumatism  rejected  In  the  order:  Liquor  deal- 
era,  28  .5  .  stone-cutters,  9.4;  public  officers,  !(.4;  phy- 
sician-. B  '•'  .  poller-.  S  v  ;  distillers,  v  ii  ;  bar-keepers,  8  . 
miller.-.  ?.<)  .  watchmen,  7.2  ;  inn  keeper-.  7.1  ;  clergymen, 
7  ;  tailor-,  ii  ■)  ,  printers,  6.8,  etc. ;  Bingularly,  none  among 
brickmakers,   coppersmiths,  musicians,   plumbers,  ana 

tanners. 

TKseast  of  kidneys  rejected  in  the  order;  Brokers,  12.6; 
upholsterers,    i*'  * •     architects,  7.9;    papermakers,  I 
grocers,  5  I 

Among  many  occupation-  showing  no  rejection-  are 
bakers,  boatmen,  brickmakers,  Bremen,  tanner-,  watch- 
men, masons,  and  ostlers. 

Prom  these  facts,  occupations  appear  to  have  in  this 

country,  aside  from  the  danger  of  accident-,  less  weight 

than  heretofore  supposed,  although  none  the  less  impor- 
tant in  connection  with  family  record  or  personal  tendeo 
i  iee  Thus,  lumbermen  or  plasterers,  of  rheumatic  di 
athesis;  millers  and  shoemakers  ami  printers,  of  con 
sumptive  families  ;  distillers  with  neuropathic  tendencies. 
etc.,  would  prove  more  or  Less  unfavorable;  and  experi- 
ence makes  one  other  grave  exception  in  case  of  liquor 
dealer-.     Companies  have  come  to  regard  all  connected 

with  the  business  as  at  extra   risk  (see  early   history  a-  to 

beer-retailers  in  England  i. 

An  examination  of  lio.iMiu  policies  *  -how-  brewers  and 

distillers   alone    below   the  table-.    71.13;     saloon-keepers 

and  liquor  dealers,  160.61  ;  hptel-keepers  155.68  ;  saloon, 
hotel,  and  Liquor  dealers,  L57Y61. 

The  following  would  seem  a  fair  order  as  regards  risk. 
Commercial  travellers  for  liquor  houses,  saloon-keepers 
and  retail*  re,  young  men  in  whole-ale  business,  bark' 
ers,  drivers  of  beer-wagons,  hotel-keeper-,  brewer-,  gro- 
cer- w  ho  retail,  w  hole-ale  dealers  and  distiller-,  over  45. 

Com  i.i  -ion. — This  article  being,  in  itself,  a  summary 
rather  than  an  argumentative  essay,  no  recapitulation  is 
presented,  but  I  would,  as  a  conclusion,  say  that  in  the 

application   of  the  principles  enunciated  certain  points  Of 

importance  should  be  kept  in  mind,  viz.: 

First  Thai  the  matter  of  heredity,  while  still  to  some 
mind-  in  question,  may  be  si  tiled  by  evi  n  a  casual  read- 
ing of  any  of  the  stock-breeders'  reports  Issued  of  late 
years  to  buyers  of  blooded  cattle.  Their  cardinal  rule, 
"like  begets  like  or  the  likeness  of  some  ami -tor."  is 
undoubtedly  correct,  both  as  to  physical  and  mental  pe- 
culiarities and  as  to  tendency  to  disease. 

-  ad.  A.n  applicant  for  insurance  is  usually  biassed 
in  favor  of  the  soundness  of  bis  genealogical  record,  and 
the  agent,  as  a  layman,  would  lead  him  to  make  state- 
ments widely  different  from  those  that  a  physician  would 
elicit,  aside  from  the  influence  of  self-interest  that  might 
actuate  the  former.  The  value  of  the  record,  therefore, 
depends  largely  mi  I  he  iplcsl  inner. 

This  i-  true  also  of  the  personal  record,  and  the  exam- 
ining physician  i-  in  consequence  the  only  proper  person 

to  obtain  and  till  out  both. 

Third.  Manifestations  of  tendency  to  disease  are  not 
alw  ay-  the  same  in  succeeding  generations  ;  for  example, 
a  man  may  have  mild  gouty  trouble  with  his  joint-  and 
fail  to  see  any  connection  between  this  and  the  Blight's 
disease,  apoplexy .  or  fatal  affection  of  the  heart  or  stom 
ach  of  his  parents.     The  man  too  fond  of  alcoholic-  is 

usually   unaware   that   the   insanity .  tin  ■.  >nii    cel'ebial   dis 

ease,  or  even  the  inebriety  of  his  ancestors,  has  special 
significance  to  him;  while  the  applicant  with  catarrhal 
affections,  or  disease  of  the  lymphatics  and  impaired  di- 
gestion, exhibit-  a  tendency  to  the  phthisis  of  mother  01 
Bisters  as  unmistakable  as  an  apex  pneumonia  with  it- 
resultant  consolidation. 

th.     It  is  easier  to  estimate  the  value  of  the  pros 

peCt    Of    life   at    middle   ag€    than    earlier,    because    01    the 

development  of  the  family  record,  aside  from  the  security 
afforded  by  definite  settlement  of  character  and  other 
persona]  features  of  a  case.     For  example,  a  young  man 

at   twenty  ma\   -how    a   family  apparently  free   from    he- 
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reditary  taint,  while  at  fifty  the  number  of  deaths  from 
consumption  or  other  transmissible  disease  may  so  clearly 
exhibit  tendenc}-  to  disease  as  to  render  him  unsafe  for 
insurance ;  on  the  other  hand,  apparent  feebleness  at 
twenty  might  bar  insurance,  which  at  fifty,  with  exam- 
ples of  longevity  in  older  brothers  and  sisters,  would  be 
fully  warranted. 

Fifth.  The  actual  mortality  from  consumption,  heart 
disease,  apoplexy,  paralysis,  and  Blight's  disease  in- 
creases, as  has  been  shown,  with  age. 

Sixth.  There  are  popular  fallacies  as  to  insurability, 
more  or  less  fixed,  but  yet  untenable — e.g.,  that  a  man  is 
safer  because  he  has  passed  the  age  at  winch  his  parents 
died  ;  that  after  thirty -five  he  has  become  less  liable  to 
consumption  ;  that  because  all  lives  could  be  insured 
with  safety  under  the  tables  of  mortality,  therefore  any 
could  be  ;  that  selection  protects  only  a  few  years  ;  that 
heredity  is  of  minor  consequence  to  a  sound  man  ;  that 
this  soundness  is  all  that  is  necessary  for  safe  insurance 
(individuals  of  the  vegetable,  animal,  and  even  the  mineral 
kingdoms  have  qualities  inherent  that  determine  their 
period  of  decay)  ;  that  a  man  who  has  for  years  indulged 
in  alcoholic  stimulants  or  narcotics  can  escape  deteriora- 
tion of  the  eliminating  organs — the  liver,  kidneys,  skin, 
or  lungs — or  can,  after  middle  life,  reform  at  will. 

We  may  epitomize  the  matter  by  saying  that  while  of 
a  given  number  a  known  proportion  will  live  to  a  stated 
age,  the  particular  ones  who  will  do  so  can  only  lie  ap- 
proximated. Those  who  have  the  seeds  of  disease  in- 
herited or  acquired  are  certainly  the  least  likely  ;  and 
selection  has  become  weighted  with  dangers  not  inherent, 
viz.,  competition,  solicitation  by,  and  intervention  of, 
parties  pecuniarily  interested,  and  the  withdrawal  of 
healthy  lives. 

The  fact  that  the  very  numerous  withdrawals  in  this 
country  have  been  indiscriminate  has,  however,  rather 
contributed  to  the  prosperity  of  companies  hitherto  ;  but 
as  this  is  not  likely  to  continue,  and  is  a  hazardous 
ground  for  prosperity,  the  value  of  selection  must  be- 
come more  and  more  evident,  and  this  by  features  un- 
familiar to  lay'men,  but  familiar  to  the  company  and  its 
examiners — viz.,  inheritance,  personal  condition,  and  ten- 
dencies to  disease. 

In  all  instances  open  to  fair  difference  of  opinion, 
limited  insurance  upon  endowment  plans  is-  a  matter  of 
individual  consideration. 
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INTERCOSTAL  NEURALGIA.  This  is  a  form  of 
neuralgia  in  which  the  anterior  primary  branches  of  the 
dorsal  nerves  are  principally  affected.  In  some  cases  the 
posterior  branches  are  also  the  seats  of  pain,  when  the 
malady  is  termed  dorso-intercostal  neuralgia,  but  most 
commonly  it  is  limited  to  the  anterior  branches,  and  is 
thus  strictly  intercostal  neuralgia.  The  front  and  side 
of  the  chest  are  most  frequently  affected,  but  sometimes 
the  pain  extends  as  far  as  to  the  lower  part  of  the  abdomen, 
to  which  the  branches  of  the  lower  intercostal  nerves  are 
supplied.  In  most  cases  the  pain  is  limited  to  one  side, 
and,  for  what  reason  it  is  difficult  to  say,  this  is,  in  the 
larger  proportion  of  cases,  the  left  side.     Not  uncom- 


monly the  affection  is  associated  with  other  forms  of 
neuralgia,  and,  perhaps,  most  frequently  with  brachial 
neuralgia,  in  consequence  of  the  blending  of  the  firs! 
dorsal  with  the  four  lower  cervical  nerves  to  form  the 
brachial  plexus.  In  general,  not  more  than  two  or  three 
of  the  intercostal  aerves  are  affected  at  the  same  time. 
An  interesting  fact  in  the  history  of  intercostal  neuralgia 
is  the  frequency  with  -which  trophic  disturbance  occurs 
along  the  course  of  the  painful  nerves,  constituting  her- 
pes zoster.  This  association  of  cutaneous  eruption  with 
nerve-pain  is  by  no  means  limited  to  intercostal  neuralgia, 
as  it  occurs  not  uncommonly  in  connection  with  other 
nerves  ;  but  it  is  more  frequently"  met  with  in  intercostal 
neuralgia  than  elsewhere.  It  is  remarked  by  Erb  that  a 
true  neuritis  exists  in  such  cases,  and  that  this  is  the  ex- 
planation at  once  of  the  pain  and  of  the  eruption  ;  this  is, 
however,  by  no  means  proved. 

Symptoms. — Pain  is  the  most  prominent  .symptom  in 
this  as  in  other  forms  of  neuralgia  ;  generally  it  is  of  a 
dull  and  tensive  character,  bul  not  uncommonly,  and 
especially  when  zoster  accompanies  the  neuralgia,  it  is 
acute  and  even  burning.  It  follows  the  course  of  the 
affected  nerves  along  their  distribution  to  the  back,  the 
side,  and  .the  front  part  of  the  chest,  but  it  is  felt  often 
with  special  severity  at  certain  points  known,  from  the 
observer  who  first  designated  them,  as  Valleix's  points. 
These  are  at  the  back,  by  the  side  of  the  spinal  column 
where  the  nerve  makes  its  exit  ;  at  the  side,  where  the 
lateral  branches  issue  to  the  skin  ;  and  in  front,  either 
close  to  the  sternum,  where  the  anterior  perforating 
branches  come  through  the  muscles,  or  lower  down  over 
the  rectus  muscle  of  the  abdomen.  The  pain  is  often 
aggravatetl  by  pressure  at  these  points,  and  sometimes 
the  sensitiveness  of  the  skin  is  so  great  that  even  the  con- 
tact of  the  clothes  can  hardly  be  endured.  The  patient's 
position  is  often  characteristic  of  the  disease,  as  lie  leans 
toward  the  painful  side  so  as  to  relax  the  muscles  of 
the  chest,  and  thus  lessen  tension  of  the  thoracic  and 
abdominal  walls.  The  respiration  is  also  modified  to  a 
great  degree,  being  often  almost  entirely  unilateral,  the 
respiratory  muscles  being  used  as  little"  as  possible  on 
the  painful  side.  Corresponding  with  these  symptoms 
are  the  auscultatory  phenomena,  the  respiratory  murmur 
being  feeble  and  suppressed  in  consequence  of  the  di- 
minished movement  of  the  chest-wall.  When  the  trophic 
filaments  of  the  painful  nerve  are  involved,  the  vesicular 
eruption  of  herpes  occurs  along  the  course  of  the  nerve  ; 
but  this  complication  requires  separate  consideration  as 
Herpes  Zoster. 

Diagnosis. — The  diagnosis  of  intercostal  neuralgia  is 
sometimes  attended  with  difficulty.  Pleurodynia,  or 
rheumatism  of  the  intercostal  muscles,  closely  resembles 
intercostal  neuralgia,  but  may  in  general  be  distinguished 
from  it  by  the  history  of  rheumatism  in  other  parts  of 
the  body,  and  by  the  absence  of  special  pain  at  the  three 
points  characteristic  of  the  neuralgic  affection.  The  sit- 
uation of  the  pain  in  intercostal  neuralgia,  and  the  sup- 
press, -,i  and  feeble  breathing  accompanying  it,  may  sug- 
gest the  first  stage  of  pleurisy,  from  which,  however,  it 
is  distinguished  by  the  friction-sound  of  early  pleurisy, 
and  by  the  fever  attending  that  disease. 

Etiology. — Exposure  to  cold  or  damp  is  probably  a 
common  exciting  cause  of  this  affection,  especially  among 
those  who  have  a  constitutional  proclivity  to  neuralgia. 

Malaria  seems  often  to  occasion  it.  Not  uncommonly 
it  accompanies  pulmonary  consumption,  and  is  then 
found  chiefly  on  the  same  side  with  the  affected  lung. 
Aneurism  of  the  aorta  may  give  rise  to  this  form  of 
neuralgia  by  causing  pressure  directly  upon  the  intercos- 
tal nerves. 

Among  the  predisposing  causes  sex  is  very  noticeable, 
the  malady  occurring  three  or  four  times  more  frequently 
among  women  than  among  men. 

Treatment. — The  treatment  of  intercostal  as  of  other 
forms  of  neuralgia  comprises  measures  for  the  relief  of 
pain,  and  for  the  removal  of  the  cause  of  the  affection. 
"When  pain  is  exceptionally  severe,  the  most  prompt  and 
potent  means  of  relief  is  the  use  of  a  hypodermic  injec- 
tion of  morphine,  either  in  the  arm,  which  suffices  in 
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mo8l  cases,  or  at  the  Beat  of  pain,  which  sometimes  ap- 
peal- to  give  111..1.  perfect  relief.  The  hypodermic  in- 
jection of  twent)  or  thirty  minims  of  a  four-per-cent. 
solution  of  cocaine  sometimes  acts  promptly  as  an  ano 
dyne,  but  in  the  writer's  experience  the  relief  has  been 
only  transient.  Counter-irritation  by  blisters  over  the 
painful  points  is  often  of  value,  and  the  local  application 

of  chloroform  does  g l  both  by  a  counter-irritant  and 

an  anodj  in-  action. 

Faradization  along  the  affect  d  nerves  is  sometimes  ol 
avail  in  'In-  same  way,  and  the  galvanic  current  maj  be 
very  effective  in  relieving  the  pain — the  anode  being 
placed  "ii  the  Bpinal  column,  and  the  cathode  on  the 
painful  points  at  the  side  and  front  of  the  chest.  In  ex 
i  i<i  ii.-  cases,  «  hi  a  other  means  have  failed,  section  of  the 

affected  n<  rve  is  a  measure  to  be  considered,  as  in  s e 

-  ii  has  afforded  relief. 

The  most  important  remedies  to  be  directed  to  the 
causes  ol  the  maladj  are  tunic--  and  antiperiodics.  In 
accordance  w  itli  the  aphorism  that  "  neuralgia  is  the  out- 
cry  of  a  Btarved  nerve,"  it  is  often  associated  with  and 
dependent  upon  anaemia,  and  in  such  cases  iron  is  ol 
nal  efficacy  against  it.  It  matters  little  what  the  prepa- 
ration is,  the  tincture  of  the  chloride,  Vallets  mass,  or 
one  of  the  soluble  Baits  of  the  metal  may  be  used. 

The  malarial  influence  is  a  fertile  cause  of  this  as  of 
other  forms  of  neuralgia,  and  in  cases  having  such  an 
;  in  quinia  is  demanded.     When  the  condition  is  some- 
what chronic,  arsenic  is  especially  beneficial,  and  often 
acts  best  when  combined  with  iron. 

When  the  neuralgia  is  associated  with  disturbance  of 
tin-  trophic  nerves  and  consequent  herpes,  the  same  meas- 
ures are  required  for  the  relief  of  pain.  Vesication  over 
the  origin  of  the  affected  nerves,  beside  the  spinal  column, 
i-  thought  by  some  to  cluck  the  spread  of  the  herpes. 

Samw  I  ft  Cfu  ir. 

INTERMITTENT  FEVER.  Synonyms.  Febris  inter- 
mittens, malarial  intermittent  fever,  fever  and  ague,  chills 
and  fever,  paludal  fever. 

Definition.  —  A  malarial  affection  characterized  by 
regularly  recurring  paroxysms  of  fever,  usually  intro- 
duced bj  a  chill  and  ending  in  a  sweat,  these  paroxj  sms 
l»t-iii -i  followed  by  a  period  which  is  entirely  free  from 
fever,  and  which  constitutes  the  intermission. 

Inasmuch  as  the  Bubjecl  of  malaria  in  general  has  been 
assigned  to  more  competent  hands  than  those  of  the 
present  writer,  and  will  be  treated  of  under  another 
heading,  it  only  remain--  for  him  to  ileal  with  the  clinical 
aspects  of  intermittent  fever,  merely  premising  that  this 
disease  depends  upon  malaria  as  its  cause,  and  is  found 
wherever  the  malarial  poison  exists.  It  may.  indeed,  be 
-at.  ly  asserted  that  intermittent  fever  is  the  typical  form 
in  which  malarial  infection  manifests  itself.  In  any  ma- 
larial region,  or  among  anj  bodj  of  men  exposed  to 
malarial  influences,  the  number  of  cases  of  intermittent 
fever  will  far  exceed  those  of  continued,  or  so-called  re- 
mittent, fever,  or  of  anj  other  form  of  malarial  affection. 
It  attack-  the  new-comer,  sometimes  the  sojourner  of 
a  night  only,  while  still  it  follow- with  relentless  tread 
the  oldest  resident.  It  touches  lightly  with  it-  tertian  or 
quartan  chill,  ami  i-  readily  Bubdued  by  quinine;  or  it 
grapples  it-  \  ictim  to  the  death  in  a  pernicious  paroxysm, 
w hich  need  never  i><-  repeated. 

In  com n  with  man]  other  observers,  I  hold  it  true 

that  new-  comers  in  a  malarial  region,  especially  in  the 
more  highly  malarial,  tropical,  or  subtropical  regions, 
an-  ino-t  likely  to  In-  Beized  with  the  continued  form  of 
!.  while  older  residents  Buffer  from  the  intermittent 
form  This  rule,  however,  ha-  innumerable  exceptions 
on  both  Bides.  It  i-  probablj  true  that  the  lighter  grades 
of  malarial  infection,  in  unacclimated  subjects,  result  in 
simple  intermittent  ;  tin-  heavier,  in  pernicious  intermit- 
tent or  continued  fevers.  Longer  residence  in  Buch  re- 
gions  undoubtedly  results  in  a  certain  tolerance  oi  the 
poison,  hence  the  Lighter  or  intermittent  form  in  the 
nabitui,  although  hen-  also  the  Inei  itable  law  of  compen- 
sation obtains  and  nc<  leads  to  a  condition 
of  chronic  malarial  cachexia  deplorable  in  its  results. 


Another  reason  why  bo  large  a  proportion  of  those 
newly  arrived  an-  seized  with  tin-  graver  forms  of  fever 
i-  doubtless  because  of  their  neglect  of  many  ordinary 

precautions,  to   In-    alluded    to   again    under   the   head   of 

prophylaxis,  and  because  many  older  residents  are  con 
Mainly  warding  oil   malarial  outbreaks   by  the   use  of 
quinine.      There  is  no  doubt    hut    that   the   negro   race 
enjoy-  a  comparative  immunity  from  the  effects  of  ma- 
laria. 

Clasbifk  ition. — Intermittent  fe\er  may  he  divided 
into  two  general  classes,  \i/  ,:  l.  (Simple  intermittent. 
.'  Pernicious  intermittent.  The  so-called  masked  inter- 
miiteiit-  (Fievres  larvees)  may  be  classed  a-  simple. 

Types  "i-  Varieties  Both  these  classes  again  may  be 
divided  int..  varieties  or  types,  according  to  the  fre- 
quency with  which  the  paroxysms  of  fever  or  other  ma- 
larial  manifestations  recur.  When  the  paroxysm  occurs 
daily,  or  once  in  twenty  four  hour-,  it  is  called  quotidian. 
When  it  ocelli-  every  other  day.  or  once  in  forty-eight 
hour-,  it  i-  very  stupidly  misnamed  tertian;  and  when  it 
occur-  every  third  day,  or  every  seventy-two  hour.-,  it  i- 
with  equal  stupidity  called  quartan.  If  we  are  to  retain 
these  misnomers,  let  it  l»-  remembered  that  the  tertian  inter- 
mittent doe-  not  recur  every  third,  but  every  second  day; 
and  the  quartan  does  not  recur  every  fourth,  hut  every 

third  day.       A     hitter    plan   would    he    to   lake   the   lead  in 

correcting  this  mistaken  nomenclature  giving  the  name 
seeundan,  <<v  alU  rdian,  to  the  form  now  called  tertian,  and 
Lnvim:  the  name  tertian  to  the  form  now  called  quartan. 

These  three  forms  an-  the  most  common  ;  the  lirst  two, 
vi/.,  those  in  which  the  fever  recur-  every  twenty-four 
or  every  forty-eight  hours,  greatly  preponderating  over 
the  third  form. 

Instances  an-  also  reported  of  intermittent  fever  recur- 
ring every  tilth,  sixth,  seventh,  or  eighth  day.  but  these 
are  mire  rarities.  Certain  complication-  or  reduplica- 
tions of  type,  however,  arc  not  so  very  infrequent, 
usually  taking  one  of  the  following  form-  and  name-: 
The  doublt  quotidian  i-  that  form  in  which  there  are  two 
daily  paroxysms,  occurring,  of  course,  at  different  hours 
of  tin-  day.  and  u-uallv  differing  from  one  another  in  se- 
verity and  other  characteristics.  The  ilmihi,  tertian  (ac- 
cording to  our  old  nomenclature)  consists  of  two  -erics 
of  tertian  paroxysms,  tin- one  occurring  on  the  lirst  and 
third  days,  the  other  occurring  on  the  second  and  fourth 
day-.  Thus  there  i-  a  daily  paroxysm,  and  yet  it  i-  nut 
of  the  quotidian  type,  because  tin-  paroxysms  of  each 
succeeding  daj  do  not  resemble  each  other  in  the  hour 
at  which  tiny  occur,  nor  perhaps  in  other  characteristics, 
whereas  tin-  paroxysms  "f  every  alternate  day  do  thus 
rew  nihle  each  other.  In  other  words.  I  he  first-  and  third- 
day  attack-   are  alike,   hut    ale  unlike  those  of   the  second 

and  fourth  days,  while  those  of  the  second  and  fourth 
are  like  each  other.  For  instance,  on  the  first  and  third 
days  the  attack  may  begin  at  !i  v.m..  having  the  three 
Stages  of  chill,  fever,  and  sweat,  the  entire  paroxysm 
lasting  nine  hour-  :  w  Idle  on  the  second  and  fourth  days 
the  attack   may  not    begin   until  :!  P.M.,  the  chill    may  he 

wanting,  and  the  entire  paroxysm  only  last  four  hours 

When  two  paroxysms  occur  on  one  day  and  none  on 
the  next,  and  this  rhythm  is  preserved,  it  is  called  a  du- 
lilir.it, il  tertian.  Two  paroxysms  on  one  day  and  one  on 
tin-  next  ha-  been  called  a  tripU  tertian.  A  tripU  quar- 
oii  the  otlu-r  band,  implies  the  occurrence  of  par- 
oxysms on  three  successive  days,  each  one  of  w  hich  dif- 
fers from  the  other  two  ;  hut  when  the  series  is  repeated 
in  the  second  three  days  it  is  found  that  there  is  a  resem- 
blance or  identity,  respectivelj  .  between  the  paroxysms  of 
tin-  lirst  and  fourth,  the  second  and  fifth,  and  the  third 
and  sixth  dav  -. 

Bome  claim  lo  have  Still  further  followed  out  these 
complications  "i  form,  hut  it  hardly  seem-  worth  while 
to  do  -o  lure.  Tin-  essential  point  i-  not  to  let  these 
irregularly  regular  form-  mi-had  us  into  the  belief  that 
we  an-  dealing  with  something  else  than  intermittent 
fever.  It  must  also  he  remembered  that  in  the  simple 
quotidian  or  tertian  form  it  i-  not  very  unusual  for  the 
paroxysms  regularly  to  anticipate  or  postpone  the  hour 
of  their  recurrence,     Thus  a  daily  or  an  every-other-day 
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paroxysm  may  regularly  come  an  hour  or  two  hours  ear- 
lier than  it  did  the  time  before,  or,  in  another  instance, 
each  paroxysm  ma}'  come  an  hour  or  more  later  than  the 
preceding  one. 

The  relative  frequency  of  quotidian  and  tertian  inter- 
mittent fever  differs  in  different  parts  of  the  world,  the 
general  rule  being  that  the  quotidian  type  prevails  in  the 
hotter,  the  tertian  in  the  more  temperate,  climates.     This 
,  law  of  geographical  distinction  is  well  shown  in  the  f  ol- 
' lowing  table,  quoted  from  Colin,  by  Sternberg:  ' 


Place. 

Total 
number 
of  cases. 

Remit-      Quoti- 

tent,    |    dian. 

percent,  percent. 

Tertian, 
per  cent. 

Quartan, 
per  cent. 

Irregu- 
lar, 
per  cent. 

3,125 
4,849 

5,617 

....     1       36 
12             62 
91               7 

42 
SS4 

1 

7.G 
0.5 

3 

Algeria 

In  looking  at  this  table  it  must  be  remembered  that  it 
represents  only  those  admitted  to  hospital  at  the  points 
named,  not  the  total  number  of  persons  attacked  with  in- 
termittent and  remittent  fever  in  a  given  community  or 
military  command.  No  one  can  suppose  that  ninety-one 
per  cent,  of  all  fevers  occurring  in  the  Presidency  of  Ben- 
gal, during  twelve  years,  were  remittent  fever,  but  is  forced 
tn  the  conclusion  that  intermittent  cases,  as  a  rule,  are  not 
admitted  to  hospital.  The  testimony  of  other  writers 
confirms  this  conclusion.  Sternberg2  gives  the  follow- 
uag  quotation  from  Sir  Joseph  Fayrer's  work  on  the  cli- 
mate and  fevers  of  India  : 

"  Tertian  seems  to  be  most  common  in  Europe,  then 
quartan,  and  last  quotidian.  In  Africa,  the  West  Indies, 
and  India  the  quotidian  is  most  frequent.  In  Burundi, 
according  to  Murchison,  83.5  were  quotidian,  and  1.6  ter- 
tian. In  India,  according  to  Waring,  the  observations  of 
several  medical  officers,  in  various  stations  throughout 
India  and  the  Tenasserim  provinces,  show  that  of  2,574 
cases  of  ague  1,822  were  quotidian,  595  were  tertian,  29 
quartan,  118  double  tertian,  10  irregular  ;  and  he  further 
states  that  of  53,753  admissions  of  European  troops,  51,- 
2s;  were  quotidian  with  646  deaths,  2,097  tertian  with  12 
deaths,  2,369  quartan  with  2  deaths.  Dr.  Burton  Brown 
says  :  '  At  least  ninety-five  per  cent,  of  our  cases  of  fever 
at  Lahore  are  intermittent  quotidian  agues,  about  three 
per  cent,  tertian,  and  the  rest  quartan  ague,  remittent  fe- 
ver, and  enteric  fever.' " 

The  following  tables  are  also  given  bv  Sternberg  {op. 
cit.,  p.  141). 

Cases  of  Intermittent  Fever  in  the  Army  of  the  United  Stater 
during  the  civil  war  of  1s61  to  1s65. 


White  troops. 

Colored  troops. 

Cases. 

Per  cent. 

Cases. 

Per  cent. 

Quotidian 

Tertian 

447,258 

375,170 

41,223 

51.77 

43.44 
4.78 

63.992 

51.045 

3,928 

53.79 
42.91 

3.29 

Total  Number  of  Cases  of  Intermittent  Fever  in  the  Army  of 
the  United  States  for  Eighteen  Years  prior  to  the  Civil  War 
(excluding  the  two  years  of  the  mexican  war). 


Quotidian  intermittent 
Tertian  intermittent  . . 
Quartan  intermittent  . 


No.  of  cases.   Per  cent. 


51,623 

44.857 

1,757 


52.6 
45.6 
1.8 


These  tables  practically  show  the  relative  proportion  of 
the  different  types  in  the  Southern  and  Western  States 
of  our  Union,  those  in  which  malarial  diseases  are  most 
prevalent.  Statistics  gathered  in  the  Northern  States 
would  undoubtedly  show  a  larger  proportion  of  the  ter- 
tian variety. 

Simple  Intermittent  Fever. — Period  of  Incubation. 
— This  period  is  very  variable,  differing,  no  doubt,  accord- 
ing to  the  virulence  or  intensity  of  the  poison  to  which 
the  individual  has  been  exposed  and  the  extent  of  the  ex- 
posure, and  also  differing  according  to  the  susceptibility 
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of  the  individual.  The  nearest  we  can  come  to  a  rule  is 
to  say  that,  usually,  a  period  of  from  one  to  three  weeks 
elapses  between  exposure  and  the  outbreak.  Instances  are 
not  wanting,  however,  in  the  more  intensely  malarial  re 
gions,  where  fever  has  followed  within  the  first  twenty- 
four  hours  after  exposure  In  many  cases,  also,  there  is 
good  reason  to  believe  that  the  period  of  incubation  is 
much  longer  than  three  weeks.  At  some  time  during  this 
period,  usually  within  a  week  of  the  outbreak  of  the  fever, 
the  patient  complains  of  general  malaise,  a  sense  of  being 
tired  and  listless,  loss  of  appetite,  often  slight  frontal 
headache,  or  a  dull  pain  in  the  back  with  occasional  dart 
ing  pains  in  the  limbs.  The  tongue  is  generally  foul,  the 
taste  bad,  the  bowels  constipated,  and  the  urine  scanty, 
high  colored,  and  irritating.  There  may  even  be  nausea 
and  vomiting.  Many  a  person  living  in  a  malarial  region 
and  familiar  with  these  prodromal  symptoms,  or  warned 
by  those  more  experienced,  will  at  this  stage  take  a  few 
full  doses  of  quinine  and  very  likely  avert  the  impending 
attack. 

The  Paroxysm  of  Fever. — This  naturally  divides  itself 
into  three  stages  :  First,  the  stage  of  chill  j  second,  the 
stage  of  fever  ;  third,  the  stage  of  sweating.  These  all 
properly  belong  to  the  paroxysm  of  fever,  inasmuch  as 
there  is  an  abnormal  rise  of  temperature  from  the  begin- 
ning  of  the  chill  to  well-nigh  the  end  of  the  sweat.  The 
duration  of  the  several  stages  differs  considerably  in  dif- 
ferent cases.  On  an  average  the  chilly  stage  lasts  from 
fifteen  minutes  to  an  hour,  the  hot  stage  from  three  to  six 
hours,  and  the  sweating  stage  from  four  to  eight  hours. 

The  Stage  of  Chill.  After  more  or  less  of  the  prodro 
mal  symptoms  already  indicated,  or  sometimes  without 
the  occurrence  of  any  of  these,  the  patient  is  seized 
with  chilly  sensations,  which  may  amount  to  nothing 
more  than  a  feeling  of  chilliness  running  up  and  down 
the  back,  but  which  are  more  likely  to  develop  into 
distinct  and  pronounced  rigors.  He  wants  additional 
clothing  piled  upon  him,  trembles  or  shakes  enough  to 
shake  the  bed,  while  at  the  same  time  he  complains  of 
severe  headache  and  pain  in  the  back.  His  hands  and 
feet  are  cold  to  the  touch,  his  finger-nails  blue,  while  yet 
the  thermometer  under  his  tongue  shows  a  temperature 
of  from  102°  to  104°  F.  The  pulse  is  small  and  rapid. 
There  is  often  considerable  thirst.  Nausea  and  vomiting 
are  not  infrequent.  Occasionally  there  is  much  com- 
plaint of  prsecordial  distress  and  dyspnoea.  The  voice  is 
faint  and  tremulous. 

The  Stage  of  Fever.  After  a  variable  period  of  chill, 
hot  flushes  begin  to  be  felt,  at  first  alternating  with  chilli 
ness,  but  soon  asserting  themselves  more  and  more,  until 
the  patient  throws  off  his  extra  clothing  and  complains 
of  burning  heat.  Thirst  now  increases.  The  hitherto  pale 
and  shrunken  face  becomes  red  and  turgid,  the  carotids 
throb,  the  radial  pulse  is  full  and  hard,  the  extremities 
feel  as  hot  as  the  rest  of  the  body,  although  the  thermom- 
eter under  the  tongue  may  not  show  any  higher  temper- 
ature than  during  the  chill.  Headache  increases,  though 
the  backache  often  diminishes.  The  patient  grows  quite 
restless,  and  may  even  become  slightly  delirious.  Dur 
ing  the  progress  of  this  stage  the  temperature  usually 
rises  one  or  two  degrees. 

The  Stage  of  Sweating.  After  several  hours  of  fever, 
with  a  dry  skin,  some  moisture  begins  to  show  itself,  and 
this  quickly  increases  until  the  patient  is  bathed  in  per 
spiration.  The  face  loses  its  flush,  the  mouth  its  dryness. 
The  pulse  soon  grows  softer  and  less  frequent,  the  vio- 
lence of  the  headache  diminishes,  restlessness  disappears, 
and  the  patient  very  likely  falls  into  quiet  sleep.  The 
sweating  may  continue  for  several  hours,  lessening  in 
profuseness,  and  during  this  time  the  temperature  of  the 
body  gradually  falls  toward  the  normal.  It  is  a  mistake, 
however,  to  suppose,  as  the  laity  usually  do,  that  in  this 
or  other  febrile  affections  the  fever  is  over  as  soon  as 
sweating  begins.  The  thermometer  often  shows  no  fall 
of  temperature  during  the  first  hour*  or  two  of  sweating. 

The  Intermission. — Now  follows  the  characteristic  feat- 
ure of  this  form  of  fever,  viz. ,  the  intermission.  Its  dura- 
tion is,  of  course,  governed  by  the  type  of  the  fever,  that 
is,  by  the  question  of  whether  the  paroxysm  is  going  to. 
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iriu  twentj  four,  forty -eight,  or  seventy-two  houi 
whether  there  are  to  be  two  paroxysms  in  a  day.     I'm 
in-  the  intermission  the  temperature  remains  at  tin-  nor 
mal.     In   man  tin    patient   fa  Is  quite  well   i 

i  s about  lii linary  avocations,    [n others 

however,  especially  after  the  more  prolonged  oi  severe 
paroxysms,  be  complains  of  weariness,  dizziness,  \ 
wandering  pains,  and  loss  of  appetite.  In  either  event, 
unless  the  proper  treatment  is  adopted,  another  paroxysm 
of  fever  will  Bupervene  at  its  appointed  time,  and  the 
period  of  its  recurrence  will  indicate  what  type  of  inter- 
mittent fever  the  patient  is  Buffering  from. 

The  above  descript  i  ilar,  tj  pical  par 

oxysm  of  intermittent  fever,  but  ii  will  surprise  no  one 
inter  deviations  from  this  course.  In  the  first 
place,  we  musl  not  lose  sight  ot  the  complicated  or  du- 
plicated types  of  fever  described  above,  which  may  at 
first  sight  seem  to  give  us  an  entirely  irregular  period  oi 
recurrence.  Then,  too,  ii  i-  not  unusual  for  the  different 
stages  oi  a  paroxysm  to  deviate  from  the  rule  as  to  their 
duration  or  severity  Either  one  oi  the  three  stages  maj 
be  unduly  prolonged  or  greatly  abbreviated,  while  the 
or  third  stage  may  be  entirely  wanting. 

Dumb  ague,  as  it   is  popularly  called,  is  that  form  oi 
paroxysm  in  which  there  is  no  chill,  the  hot  stage  being 
the  first.     This  i-  more  common  among  the  older  resi 
dents  in  malarial  regions. 

Sometimes  an  attack  of  intermittent  fever  will  be  so 
shrouded  by  intercurrent  Bymptoms  as  to  mislead  th< 
Berver.     There  maj  be  bo  much  congestion  of  the  bron 
chial  mucous  membrane,  with  short,  difficult  breathing 
slight  cough,  fine  mucous  raMes  and  even  a  catching  pain' 
in  the  side,  as  to  suggest   the  invasion  of  pneumonia. 
Violent  vomiting  and  diarrhoea  at  the  outset  of  the  par 

oxysm  may  pass  for  a  men-  attack  of  cholera  bus. 

Severe  pain  in  the  back  and  limbs,  often  referred  i 
cially  lo  one  joint,  which  the  patient  i--  unwilling  to 
move,  crying  out  with  pain  when  he  doe-  so,  closely 
simulates  rheumatism.  In  all  such  cases  the  unwary 
practitioner  may  flatter  himself  thai  he  has  been  verj 
successful  in  "breaking  up  "an  attack  of  one  kind  or 
the  other,  only  to  find  it  recur  in  full  force  at  the  end  of 
it-  appointed  time. 

//(  children  under  two  years  of  age,  and  often  in  those 
of  the  age  of  three  or  lour,  there  is  no  Buch  i li i n lt  a-,  a 
shaking  chill,  and  the  first  thing  that  may  be  noticed  by 
the  attendants  is  the  fever.  Careful  observation,  bow- 
ever,  will  detect  the  stage  of  chill  by  the  fact  of  the  lips 
and  nails  becoming  blue,  the  nose  and  extremities  cold, 
and  the  lac-  pale,  ami  eyes  sunken.  Sometimes  the  child 
will  vomit  two  or  three  times  in  succession,  and  then  it 
want-  to  p.     After  a  little  while  the  lace  grows 

flushed,  and  the  surface  of  the  body  hot  ;  the  child  be- 
comes quite  restless,  throwing  itself  about  in  the  bed; 
and  in  a  certain  number  of  cases  convulsions  supervene. 
Other  children,  again,  pa--  from  the  cold  to  the  hot  stage 
without  waking,  but,  on  the  contrary,  fall  into  a  profound 
Bleep  or  semi  comatose  condition,  from  which  they  gradu- 
ally emerge  during  a  brief  sweating  stage.  Children  are 
more  liable  to  quotidian  than  to  tertian  attack-,  and  dur- 
ing thi'  intermission  thej  do  not  seem  well.  Put  are  peev- 
ish, and   perhaps  drowsy,  with  a  poor  appetite  and  some 

disturbance  of  the  stomach  and  bowels. 

It    may  he   will   to   refer   here  to  a 

few  incidental  -\m  I  mentioned  in  the  above  de- 

scription of  a  paroxysm  of  fever,  and  which  arc,  indeed, 
ci  ii  mi  ion  to  \  arious  forms  of  malarial  disease.     The  to 

is  usually  -o mew  hat  BWOllen,  BO  a-  to  look  t  hick,  ami   its 

-  an'  marked  t . \  depressions  corresponding  to  the 
teeth.  It  i-  only  because  the  tongue  is  swollen  and  pressi  d 
against  the  teeth  thai  it  receives  the  scalloped  edge  which 
lias  been  so  learnedly  discussed  by  some  writer-.  It  is 
usual I3  coated,  having  either  a  bluish-white,  lead  colored 

inn    01a  i  yellow  t  i  1 1  lj .       It  is  never  dry  and  brown 

in  -imple  intermittent,  but  in  the  graver  form-  of  remit- 
tent fever  it  cannot  he  distinguished  from  the  typhoid 
lever  tongue. 

i-  enlarged  and  tender  during  the  paroxysm, 
returning  to  Its  normal  size  in  the  iutcnnissiou,  but  iu 


persons  who  have  suffered  for  a  considerable  time  from 
malarial  intoxication,  whether  Bhowing  it-elf  in  one  form 
or  another,  this  organ  remain-  enlarged,  often  attaining 
an  enormous  Bize,  filling  the  whole  left  side  of  the  abdo- 
men. 

Tin  urine,  an  already  stated,  is  abundant  in  quantity 
and  limpid  during  the  col. l  Btage,  while  it  i-  scanty  ana 
concentrated  during  the  hot  and  sweating  -  stern- 

berg  {op,  1  -  Ringer  in  favor  of  an  increase  in  the* 

quantity   of  urea  during  tin-  paroxysm,  to  the  extent  of 

from    two    hundred  to   five   hundred    per  cent,  above  the 

normal,  lie  also  cite-  several  observers  a-  having  found 
temporal  ■  ria,  a-  well  as  albuminuria,  during  at- 

tack- of  intermittent  fever. 

A    fierpet  illy  appearing  on    the  face, 

about  the  mouth,  i-  a  verj  common  accompaniment  of 
this  d  It  maj   occur  very  early,  before  the  first 

paroxysm  of  fever,  or  it  may  not  show  itself  until  after  a 
number  of  paroxysms  have  passed  ami  when,  perhaps. 
they  are  pretty  well  -ubducd  by  treatment.  Sometimes, 
especially  in  children  or  in  those  having  a  very  delicate 
skin,  erythematous  patches  may  appear  during  the  hut 

.  which  may  easily  be  mistaken  for  iAcltea  ■■ 
or  the  beginning  of  some  eruptive  disorder. 

Patholo  i      liomy. — Simple   intermittent   fever  sel- 

dom or  never  being  directly  fatal,  it  ha-  hitherto  been 
impossible  to  determine  what  are  it-  lesions.  The  most 
quickly  fatal  form-  of  malarial  disease  are  the  pernicious 
intermittent-,  therefore  we  may  look  to  them  a-  probably 
giving  the  lesions  directly  due  to  acute  malarial  infection. 

Speaking  of  these,  Sternberg  172   says:  "It 

seems  probable  that  the  essential  lesion,  which  clinical 
observation  would  teach  us  to  seek  in  the  nervous  centres, 
ha-  thus  far  escaped  our  researches,  and  that  the  morbid 
changes  noted  are  to  a  great  extent,  if  not  altogether,  - 

iy  to  changes  in  the  liviiiLr  portion,  the  protoplasm, 
of  the  histological  element — nerve-cell-,  of  the  cerebro- 
spinal and  sympathetic  ganglia.  We  have  no  reason, 
however,  to  suppose  that  tlie-e  changes  by  which  the 
vital  activity  of  a  living  nervous  element  i-  reduced  01 
annihilated  are  demonstrable  by  the  microscope,  and  iu 
the  absence  of  any  such  demonstration  must  content  our- 
selves with  recording  tin    morbid  lesions  which  are  vis. 

ible  to  the  naked  eye,  i  if  w  it  h  t  he  aii  I    of  the    micro-cope. 

The  leading  fact  in  the  pathology  of  tlu  blood  in 

intermittent  fever,  as  well  a-  in  other  forms  of  malaria] 
disease,  relate-  to  the  abundant  destruction  of  the  red 
corpuscles,  and  to  the  presence  of  black  pigment,  which 
is  evident!}  derived  directly  from  the  coloring  matter  of 
the  disintegrated  corpuscles.     .     . 

"The  dark  pigment  formed  in  the  blood  is  deposited 
in  the  various  organs  and  tissues  of  the  body,  and  es- 
pecially in  the  spleen,  the  liver,  the  kidney-,  the  lym- 
phatic glands,  the  brain  and  spinal  cord.  It  may  also 
be  demonstrated  in  the  integument  and  in  serous  mem- 
branes, where  it  mark- out  the  course  of  the  blood-vessels 
in  the  walls  of  which  it  is  deposited. 

"The  changes  in  the  spleen  in  pernicious  intermittent 
tev .  r  are  -aid  bj  c  olin  to  be  as  constant  and  a-  character- 
istic as  are  the  changes  in  the  intestinal  glands  in  abdo- 
minal typhus.  These  alterations  consist  in  softening  and 
pigmentation  of  the  organ.  The  Boftening  i-  less  marked 
in  the  case  of  individuals  who  have  succumbed  at  the 
end  1  if  a  long  Bel  ii  -  of  intermittent  attack-,  in  whom  the 
spleen    i-   often   greatly   hypertrophied   and    indurated. 

.  .  Pigmentation  of  the  spleen,  even  when  its  par- 
enchyma i-  diffluent,  is  -aid  by  Colin  to  be  a  characteris- 
tic feature  which  make-  it  possible  to  distinguish  be- 
tween the  spleen  "f  a  victim  of  pernicious  intermittent 
and  the  softened  and  dark-colored  spleen  of  some  other 
typhoid  and  scarlet  fever.  ...  In 
hypertrophy  of  the  spleen  rrom  chronic  malarial  poi- 
soning, especially  when  tin  immediate  cause  of  death  is 
not  a  pernicious  febrile  attack,  the  organ  i-  unnaturally 
hard  and  friable  instead  of  being  softened.  This  is  due 
loan  excessive  development  of  the  fibrous  tissue  of  the 
capsule  and  trabecules  of  the  organ,  and  in  some  cases  to 
inflammatory  exudates.  .  .  .  The  lesions  appertain- 
ing to  the  nervout  system  correspond  with  those  fouud 
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elsewhere,  viz.,  hypersemia  with  or  without  oedema,  an  J 
occasional  hsemorrhagic  extravasations  of  small  size  to- 
gether with  pigmentation. 

''In  sthenic  persons  who  have  succumbed  to  a  coma- 
tose pernicious  paroxysm,  the  brain  is  intensely  hyper- 
a?mic,  and  a  considerable  amount  of  serum  is  found  in 
the  ventricles.  The  meninges  are  also  injected,  but  pre- 
sent no  evidence  of  inflammation.  In  the  algid  form  the 
substance  of  the  brain  and  cord  is  said  to  be  pale,  blood- 
less, dry,  and  tough  (Hertz). 

"  Occasionally  evidence  of  inflammation  is  found  when 
the  pernicious  attack  has  not  been  quickly  fatal,  but  this 
is  the  exception,  and  should  be  considered  a  sequela  or 
complication  rather  than  a  direct  result  of  the  malarial 
intoxication." 

For  a  discussion  of  the  question  of  micro-organisms  in 
relation  to  this  disease  the  reader  is  referred  to  the  article 
on  Malaria. 

Treatment. — Something  can  undoubtedly  be  dune  in 
the  way  of  prophylaxis,  and  this  is  especially  important 
for  those  who  have  newly  arrived  in  a  malarial  region. 
Many  lives  are  sacrificed  through  the  neglect  of  simple 
precautions,  the  victims  falling  a  prey  to  a  pernicious  in- 
termittent or  a  remittent  fever.  Malarial  influences  are 
most  active  at  night,  in  low  lands,  and  near  the  ground. 
Therefore  the  importance  of  seeking  as  elevated  a  site 
and  one  as  far  removed  from  river-banks  as  possible.  It 
is  better  to  sleep  in  the  second  story  than  on  the  ground 
floor,  and  it  is  often  suicidal  to  sleep  out-of-doors.  In- 
deed, it  is  well  to  avoid  being  out  at  all  after  dark  or  be- 
fore the  sun  is  high  in  the  morning,  or  taking  long  walks 
or  rides  before  breakfast.  All  great  fatigue  or  unusual 
exertion  is  to  be  avoided,  as  are  also  excesses  of  every 
kind.  Prophylactic  doses  of  quinine  are  also  to  be  rec- 
ommended, one  or  two  grains  three  times  a  day.  It  has 
repeatedly  come  within  the  experience  of  the  writer  that 
in  parties  of  men  newly  exposed  to  malarial  influences 
those  who  took  such  doses  of  quinine  escaped,  while 
those  who  refused  succumbed  to  some  form  of  malarial 
attack. 

Treatment  during  the  Paroxysm. — In  ordinary  attacks 
of  simple  intermittent  fever  no  treatment  is  required  dur- 
ing the  paroxysm,  and  the  patient  may  be  allowed  to  fol- 
low his  own  inclinations  in  the  matter  of  being  covered 
or  uncovered,  taking  hot  or  cold  drinks,  having  hot  but 
ties  applied  to  his  feet,  cold  cloths  to  his  head,  etc.  In 
the  more  severe  attacks,  where  there  is  more  than  ordinary 
general  prostration  and  distress,  or  the  patient  suffers 
greatly  from  headache,  or  pain  in  the  back  and  limbs,  it 
is  a  good  plan  to  administer  a  full  dose  of  opium  during 
either  the  stage  of  chill  or  of  fever.  This  may  be  cither 
the  deodorized  tincture  of  opium  or  a  Dover's  powder  by 
the  mouth,  or,  if  there  is  nausea,  a  hypodermatic  injection 
of  morphine. 

The  effect  will  be  to  alleviate  the  suffering,  and,  per- 
haps, to  shorten  somewhat  the  first  or  second  stage.  A 
full  dose,  forty  to  sixty  grains,  of  bromide  of  potassium, 
will  answer  the  purpose  if  there  is  not  severe  pain.  In 
ease  there  is  any  reason,  from  the  previous  history  of  the 
patient  or  the  nature  of  his  present  attack,  as  shown  by 
unusually  high  temperature  (over  105°)  or  grave  nervous 
symptoms,  to  fear  that  it  may  prove  pernicious  in  char- 
acter, thirty  grains  of  quinine  should  be  given  in  one 
dose  during  the  cold,  or  early  in  the  hot  stage.  A  single 
large  dose  is  far  more  effective  than  repeated  smaller 
ones,  and  less  likely  to  disturb  the  stomach  ami  aggravate 
the  headache. 

During  the  Intermission. — The  entire  treatment  of  a 
case  of  intermittent  fever  is  usually  conducted  during 
the  intermission,  the  object  of  course  being  to  prevent 
the  recurrence  of  the  paroxysm.  In  some  cases  where 
there  is  a  badly  coated  tongue  with  sluggish  action  of 
the  bowels  and  clay-colored  stools,  it  is  well  to  begin  the 
treatment  with  a  few  small  doses  (gr.  i  to  |)  of  calomel 
every  two  or  three  hours,  followed  by  a  saline  cathartic 
at  the  end  of  twelve  or  twenty-four  hours,  or  ten  grains 
of  the  pilula  hydrargyri,  with  two  or  three  of  compound 
extract  of  colocynth,  may  be  given  at  bedtime.  But  it  is 
yery  important  that  no  time  should  be  lost  in  this  pre- 


liminary treatment  to  the  exclusion  of  quinine,  for  the 
two  can,  to  the  very  best  advantage,  be  used  at  the  same 
time.  As  soon  as  one  paroxysm  is  over,  it  is  time  to 
begin  taking  quinine  to  prevent  the  next  one.  Where 
the  type  of  the  fever  has  not  been  determined  by  the  oc- 
currence of  more  than  one  paroxysm  it  is  well  to  assume 
that  it  is  quotidian,  and  treat  it  accordingly. 

The  full  effect  of  a  five-  or  ten  grain  dose  of  quinine  is 
felt  in  from  two  to  four  hours  alter  its  administration. 
Suppose  the  chill  of  a  given  paroxysm  to  have  begun  at 
10  o'clock  a.m.,  and  the  sweating  to  have  ceased  at  6  or 
8  o'clock  p.m.  I  should  have  that  patient  take  ten  grains 
of  quinine  at  midnight,  ten  at  4  a.m.,  and  ten  at  8  a.m., 
and  should  expect  thus  to  avert  the  second  paroxysm, 
which  would  lie  due  at  10  A.M.  of  that  day.  If  success- 
ful in  this,  I  should  give  no  more  during  that  day,  but 
repeat  the  same  programme  during  the  second  night. 
Having  thus  prevented  two  recurrences,  I  would  then 
put  the  patient  on  five  grains  of  quinine  three  times  a 
day  for  a  week,  and  after  that  drop  to  two  grains  three 
times  a  day,  which  should  be  continued  for  a  month,  if 
the  patient  remains  in  a  malarial  region.  If  thirty  grains 
in  three  doses  did  not  prevent  the  recurrence  of  the  chill 
on  the  da}-  following  the  first  paroxysm,  I  should  mass 
that  amount  and  give  it  either  in  two  doses  of  fifteen 
grains  each,  one  at  3  a.m.  and  one  at  7  a.m.,  or  in  a  sin- 
gle dose  at  7  a.m. 

No  one  who  has  tried  it  can  have  any  doubt  with  re- 
gard to  the  frequent  efficacy  of  large  doses  of  quinine 
where  smaller  ones  fail,  nor  is  the  discomfort  caused  by 
the  large  dose  as  much  greater  as  would  be  supposed. 
Persons  who  have  lived  in  a  malarial  region  for  some 
time  and  taken  a  good  deal  of  quinine  can  tolerate,  and 
actually  require,  larger  doses  than  newcomers.  In  the 
case  supposed  above,  it  might  easily  be  that  in  a  person 
who  had  but  recently  come  into  a  malarial  region,  five- 
grain  doses  every  four  hours  would  have  sufficed  to 
avert  a  recurrence  of  the  chill. 

It  is  perhaps  wise  to  try  this,  provided  one  does  not 
adhere  lo  the  smaller  doses  too  long  if  they  fail.  As  to 
the  method  that  used  to  be  taught  in  New  York  twenty 
years  ago,  of  administering  two-grain  doses  every  few 
hours  to  break  up  chills,  it  is  and  always  was  sheer  non- 
sense, as  applied  to  a  decidedly  malarial  country. 

There  are  two  plans,  then,  for  the  administration  of 
the  requisite  amount  of  quinine  during  the  intermission  : 
the  one  to  give  it  in  five-grain  doses  every  four  hours, 
beginning  toward  the  end  of  the  sweating  stage,  the  other 
to  give  it  in  two  or  three  ten-  or  fifteen  grain  doses  at  the 
same  interval,  but  so  arranged  that  the  last  dose  shall 
come  two  hours  before  the  expected  attack.  I  prefer  the 
latter.  Professor  Austin  Flint,  Sr.,  and  most  of  the 
older  writers  lean  to  the  former  method  ;  Sternberg 
rather  favors  the  two-dose  plan,  but  puts  his  doses  too 
far  apart  in  my  opinion  (bedtime  and  morning) ;  Hertz 
advises  one  or  two  large  doses  shortly  preceding  the 
chill  time  ;  Bartholow  prefers  one  full  dose  of  fifteen  or 
twenty  grains  preceding  the  chill  time. 

Method  of  Administration  of  Quinine — A  solution  of 
quinine  is  doubtless  the  most  certain  method  for  internal 
use,  but  is  objectionable  on  account  of  its  intense  bitter- 
ness and  its  liability  to  cause  vomiting.  The  most  prac- 
ticable and  at  the  same  time  the  most  efficient  method  is 
to  enclose  the  dry  powder  in  gelatine  capsules  or  in 
wafers.  All  ready-made  pills  are  to  be  avoided,  on  ac- 
count of  their  possible  insolubility. 

The  syrup  of  yerba  santa  is  the  best  vehicle  for  dis- 
guising the  taste  of  the  drug,  and  is  therefore  valuable  in 
case  oi'  children  or  others  who  cannot  swallow  capsules. 

When  rejected  by  the  stomach  the  drug  may  be  given 
in  enema,  double  the  amount  being  used  here  that  would 
be  given  by  the  mouth.  I  have  very  little  faith  in  the 
endermic  method,  or  the  quinine  and  vaseline  inunctions 
used  by  some.  The  hypodermatic, use  of  quinine,  how- 
ever, has  much  in  its  favor.  It  is  prompt  and  certain  in 
its  action,  and  is  sometimes  the  only  method  that  can  be 
employed.  The  objection  to  its  use  is  the  considerable 
danger  of  abscesses  forming  at  some  of  the  points  of 
puncture.     From  one-fourth  to  one-half  of  the  dose  ordi- 
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1 1 : 1 1 ;  1  \  given  b\  the  mouth  is  required  l>y  this  method. 
A  solution  ol  five  grains  to  the  drachm  of  water,  with 
the  addition  ol  :i  few  drops  of  dilute  Bulphuric  acid  (just 
enough  to  make  ii  dissolve),  Is  aboul  as  Btrong  as  ii  i- 
well  to  use.     (See  also  the  article  on  Hypodermatic  In- 

\\  in  n  Bpeaking  of  quinine  simply,  one  i-  understood 
as  referring  to  the  sulphate  of  quinia,  the  Ball  In  mosl 
common  use.  Other  Baits  ol  the  alkaloid  arc  equally 
efficacious,  The  bisulphate  is  more  soluble,  bo  also  is  the 
hydrochlorate,  though  the  latter  is  said  by  some  not  to 
be  as  uniform  in  strength.  The  bromide  and  the  valerian- 
ate of  quinia  are  preferred  by  Borne  on  accounl  of  the 
supposed  benefit  to  be  derived  From  their  respective 
ai  ids 

Ni  \i  in  value  to  the  quinia  salts  are  those  of  the  other 

alkaloids  of  cincl i,  viz.,  quinidia,  cincnonidia,  and  cin- 

cl ia.    Their  value  has  been  thoroughly  tested  by  several 

commissions  appointed  for  this  purpose  in  India,  the  result 
of  whose  investigations  pro\  es  that  these  are  all  of  equal,  or 
nearly  equal,  value  with  the  sulphate  of  quinia.  The  sul- 
phate nt  quinidia  is  equallj  effective  in  the  same  doses 
with  that  of  quinia,  but  is  very  apt  to  cause  gastric  dis- 
tress, vomiting,  and  purging.  The  sulphate  oi  cinchonia 
is  effective  in  somen  hat  larger  doses  than  quinine,  but  is 
also  mure  liable  to  disagree  with  the  stomach.  The  sul- 
phate of  cincnonidia  produces  the  same  effect  as  quinine, 
in  doses  that  are  twenty  five  percent,  larger  than  those 
ol  the  latter,  without  any  disagreeable  effects.  I  have 
myself  bad  considerable  experience  with  the  cincnonidia 
salt,  ami  have  obtained  thoroughly  satisfactory  results 
from  its  use  in  five-  and  ten-grain  doses.  Used  on  myself , 
ten-  or  fifteen-grain  doses  are  nol  in  any  way  to  be  dis- 
tinguished in  their  effects  from  the  same  doses  of  quinia. 

There  is  a  good  deal  of  talk  among  the  laity  about  in- 
tolerance "i  quinine  in  certain  persons.    Undoubtedly  the 

ili  -ni-  of  Susceptibility  to  the  drug,  and  especially  to  its 

unpleasant  effects,  differs  greatly  in  different  persons, 
lint  I  have  never  found  anyone  to  whom  1  could  nut  give 
what  was  to  them  an  effective  dose,  provided  I  could 
conceal  from  them  the  knowledge  of  what  they  were 
taking. 

The  remedy  next  in  rank  to  the  cinchona  alkaloids  in 
the  treatment  of  intermittent  lever,  though  far  below 
them,  is  arsenic.  It  is  more  effective  in  cases  of  chronic 
malarial  cachexia,  and  is  very  valuable,  w  hen  used  in  com- 
bination with  quinine  and  iron,  in  all  old  and  obstinate 
cases  of  intermittent  fever.  It  has,  however,  also  been 
successfully  used  alone  in  the  treatment  of  acute  oases, 
especially  by  Borne  French  physicians.  They  give  as 
much  as  half  a  grain  of  arsenious  acid  in  solution  in  the 
course  of  a  day,  during  the  intermission,  with  very  good 
results.  The  same  treatment  has  heen  successfully  em- 
ployed in  India,  can-  being  taken  to  select  patients  with 
no  gastric  or  intestinal  irritation.  It  is  important  that  the 
remedy  be  used  largely  diluted,  and  where  desirable  it 

may  lie  combined  With  small  dose-  of  opium.     As  a  rule, 

its  action  in  preventing  the  recurrence  of  paroxysms  of 

fever  is  much  slower  than  that  of  quinine. 

A  few  years  ago  the  Eucalyptus  globulus,  an  Austra- 
lian tree,  threatened  to  dispute  the  palm  with  the  cin- 
chona  family  as  an  antimalarial  remedy.  The  leaves  of 
the  tree  are  the  part  used,  and  cither  a  tincture  or  an  al- 
coholic extract  of  the  same  i-  prepared.  Various  con- 
flicting report-  have  been  made  by  equally  good  authori- 
ties on  the  value  of  this  remedy  in  intermittent  fever. 
That  it  w  ill  cure  a  certain  proportion  of  cases,  and  do  80 
promptly,  there  can  lie  no  doubt,  nor  do  there  seem  to  he 

any  ill  effects  following  its  use.  I  have  had  no  expe 
rieuce  with  the  drug,  and  the  data  at  my  command  do 
nut  justify  me  in  recommending  its  use  as  long  as  the 
cinchona  products  are  bo  effective  and  so  cheap. 

bas  also  been  highlj  lauded  as  an  ami  periodic  in 
malarial  affections  \<  □  to  fifteen  drops  of  the  tincture, 
in  half  a  glass  of  sweetened  water,  three  or  four  times  in 
the  twentj  foui  hour-,  will  undoubtedly  sometimes  cure 
intermittent  fever.  This  is  worth  remembering  if  one  is 
where  no  quinine  i-  within  reach.  I  believe  that  the  ad- 
ministration of  Iodine  in  this  form,  or  in  liberal  doses 


of  some  uf  the  iodide-,  i-  of  great  \alue  in  chronic  mala- 
rial infection,  with  it-  accompanying  enlargement  of  the 

spleen. 

Many  other  remedies  have  also  been  lauded  a-  specifics 
in  intermittent  fever,  and  some  of  them  doubtless  are  of 
real  value;  but  it  i-  not  worth  while  to  give  space  to 
them  all  in  this  work. 

Masked  In  i  i.  km  mi  entb.— I  nder  this  head  fall  a  va- 
riety  ol  obscure  affections,  usually  non-febrile  in  charac- 
ter, having  a  distinct  periodic  recurrence,  and  being  cura- 
ble by  quinine.  Prominent  among  them  are  periodic 
neuralgic  attacks,  usually  in  the  form  of  one  sided  supra- 
orbital or  infra-orbital  pain,  with  throbbing  of  that  side 

of  the  head;  sometime-  a  ..lie-ided  conjunctivitis  and 
swelling  of  the  lids.  After  a  lew  hours  all  these  symp- 
toms win  entirely  disappear,  to  recur  aLraiii  regularly  iu 
quotidian  or  tertian  form.  <  >r  the  pain  may  be  along  the 
track  of  the  maxillary  nerves,  superior  or  inferior,  or  of 
the  sciatic  or  the  intercostal  nerve-.  In  the  latter  I 
both  patient  and  physician  may  suspect  pleurisy,  and 
flatter  themselves  they  have  cured  it.  until,  on  ti  i 
oi  third  day,  it  promptly  recur-. 

Many  other  nervous  disturbances,  as  choreiform  seizures, 
temporary  paralyses,  etc..  occur  with  periodic  regularity  in 
malarial  regions,  and  yield  to  treatment  by  quinine.  Al- 
though some  authors  protest  against  it.  the  conclusion  ia 
very  natural  that  such  attacks  are  of  malarial  origin.  I 
have  myself  seen  a  well-marked  case  of  amnesic  apt 
in  a  young  man.  which  occurred  regularly  on  the  after- 
noon of  every  other  day  <Jiree  times,  alter  which  he  was 
put  on  ten-grain  doses  of  quinine,  three  time-  a  day.  with- 
OUt  any  further  recurrence  of  the  trouble.  There  was 
no  apparent  rise  of  temperature  in  his  case,  although  the 
thermometer  was  not   u-ed.  and  he  felt  in  general  good 

health. 

In  all  such  cases,  and  many  others  that  cannot  be  here 
enumerated,  the  entire  absence  of  all  symptoms  during 
the  greater  part  of  the  time  forbids  the  thought  of  any 

organic  lesion,  while  the  regular  periodic  recurrence  of 
these  symptoms,  and  the  fact  of  their  yielding  to  anti- 
malarial treatment,  is  proof  enough  of  their  malarial 
origin.  Here,  ton,  as  in  the  chronic  malarial  poisoning 
spoken  of  above,  the  besl  results  can  often  be  obtained  by 
treatment  with  a  combination  of  arsenic,  iron,  and  qui- 
nine, the  proportion  of  tin-  latter  to  lie  increased  until  the 

result  i-  attained. 

Pernictoi  -  In  1 1  RM1TTENT8. — In  a  certain  number  of 
cases  the  malarial  poison  acts  upon  the  nervous  centres  iu 
such  a  way  as  to  cause  the  most  profound  and  dangerous 
nervous  disturbances — coma,  syncope,  etc. — or  to  cause 
serious  congestion  and  disturbance  of  other  organs,  such 
as  the  lungs  or  abdominal  viscera.  These  cases  cither 
terminate  fatally  in  the  first  paroxysm,  or  the  danger6us> 
symptoms  recur  with  even  greater  violence  in  a  subse- 
quent paroxysm,  which  i-  almost  sure  to  prove  fatal. 
Heine  1 1 1 1  \  are  appropriately  called  pernicious  intcrniit- 
teiits.      In    the    nomenclature   employed    by    the   Medical 

Department  of  the  United  Mate-  Army  all  the  varieties  of 
pernicious  intermittent-  are  grouped  under  the  name  of 
■•  congestive  intermittent  fever."  and  in  common  parlance 

they  arc  called  "  oolite-live  chill-."     The  line,  however, 
should  be  sharply  drawn  between   these  acute,  fulminant 
attacks,  which  are  properly  called   pernicious,  and  li 
inflammatory  complications  which  may  arise  in  any  inter- 
mittent fever,  as  pneumonia  or  entero-colitis,  and  carry  off 

children,  the  aged,  or  the  enfeebled. 

In  some  cases  pernicious  intcrmittents  seem  to  be  di- 
rectly traceable  to  unusual  exposure  to  malaria  on  the 
part  of  the  individual,  as.  for  instance,  by  sleeping  out  of 
doors,  or  being  engaged  in  turning  up  the  soil  in  some  in- 
tensely malarial  region.  More  frequently,  however,  such 
exposure,  especially  in  those  unacclimated,  will  result  in 
pernicious  remittent  lever,  while  pernicious  intermittent 
paroxysms  attack  those  who  have  already  given  evidence 
of  malarial  intoxication  in  a  milder  form. 

In  the  majority  Oi  instances  there  are  no  prodromal 
symptoms  oi  the  pernicious  attack,  but  it  cither  strikes 
tin-  patient  like  lightning  out  of  a  clear  sky,  or  else  it  fol- 
low.-a  few  simple  intermittent  paroxysms.     Sometimes,. 
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however,  the  paroxysm  preceding  the  pernicious  one  is 
said  to  be  unusually  severe,  or  the  pernicious  attack  is 
immediately  preceded  by  unusually  severe  headache, 
drowsiness,  convulsive  twitchings,  or  incessant  vomiting. 

The  most  common  form  of  pernicious  intermittent  is 
the  comatose  or  apoplectic  form.  This  is  rather  more  lia- 
ble than  some  of  the  other  varieties  to  be  preceded,  dur- 
ing the  intermission,  by  drowsiness,  hebetude,  or  severe 
headache.  The  chill  may  be  more  or  less  complete.  Dur- 
ing the  hot  stage  the  patient  falls  into  a  stupor  or  coma. 
He  lies  there  with  flushed  face,  pupils  dilated  and  fixed, 
breathing  stertorous,  pulse  sometimes  fast  and  sometimes 
slow,  muscles  completely  relaxed,  skin  dry  and  hot,  tem- 
perature in  the  axilla  104'  or  105"  F. 

This  may  last  for  six,  twelve,  or  twenty-four  hours, 
sometimes  even  for  several  days,  the  pulse  and  vital 
forces  failing  until  the  patient  quietly  ceases  to  breathe. 
Or  at  the  end  of  a  certain  number  of  hours  he  may  grad- 
ually rouse  himself,  confused  in  his  ideas,  still  complain- 
ing of  headache,  perhaps  even  confused  in  speech,  and 
with  paresis  in  some  one  of  his  extremities,  all  these 
symptoms,  however,  gradually  disappearing  during  the 
intermission. 

Instead  of  pursuing  the  course  described  above,  the 
coma  may  be  preceded  by  violent  delirium,  even  mania. 
Or  the  delirium  may  end  in  sudden  collapse  and  death, 
or  in  sleep  and  recovery  without  the  supervention  of 
coma.  Again,  in  other  instances  there  will  be  nervous 
manifestations  showing  the  involvement  of  the  spinal 
cord  as  well  as  brain,  such  as  clonic  or  tonic  forms  of 
spasm,  of  the  eclamptic,  epileptic,  or  tetanic  variety.  The 
more  varied  and  violent  the  forms  of  nervous  disturbance 
the  more  unfavorable  the  prognosis. 

Two  forms  of  attack,  which  are  found  especially  in 
tropical  climates,  are  the  choleraic  and  dysenteric.  In  the 
former  there  are  burning  thirst,  severe  vomiting,  watery 
stools,  cramps  in  the  calves  of  the  legs,  finally  collapse, 
and  death  with  all  the  signs  of  asphyxia.  In  the  dysen- 
teric form  serous,  mucous,  and  bloody  stools  occur  dur- 
ing the  paroxysm,  and  disappear  during  the  intermission. 
This  is  not  so  dangerous,  and  is  often  met  with  in  this 
country. 

The  cardialgic  form  is  that  in  which  the  paroxysm  is 
accompanied  with  severe,  burning,  contracting  pain  in 
the  region  of  the  stomach — enough  to  make  a  strong  man 
scream — usually  occurring  during  the  stage  of  chill. 
After  its  subsidence,  or  after  relief  has  been  obtained  by 
opiates,  the  rest  of  the  paroxysm  pursues  the  ordinary 
course. 

An  interesting  form  of  attack  is  that  called  by  Hertz 
intermittens  perniciosa  pneumonica,  though  its  gravity 
would  hardly  seem  to  warrant  classing  it  among  the  per- 
nicious forms.  He  says  ("  Ziemsseu's  Cyclopaedia,"  vol. 
ii.,  p.  611):  "During  the  chill  and  the  hot  stage  the  pa- 
tients are  seized  with  dyspnoea,  they  cough  much,  with- 
out expectoration,  and  complain  of  the  most  violent  pain 
in  the  breast.  The  pulse  soon  becomes  full,  rust-colored 
sputa  appear,  dulness  on  percussion  and  increased  vocal 
fremitus  are  manifest,  while  auscultation  reveals  at  first 
crepitant  rhonchi,  then  bronchial  breathing  and  broncho- 
phony. During  the  sweating  stage  a  decided  remission 
of  the  fever  takes  place,  as  well  as  an  abatement  of  the 
symptoms,  subjective  and  objective,  which  may  almost 
entirely  disappear  during  the  intermission  that  follows. 
In  case  of  a  renewed  paroxysm,  however,  of  the  quotid- 
ian or  tertian  type,  these  symptoms  will  recur.  The  in- 
filtration will  now  increase  somewhat  in  extent,  ajid  re- 
main stationary  during  the  intermission.  ...  If 
timely  recourse  to  treatment  by  quinine  is  neglected, 
these  cases  are  apt  to  end  fatally  at  about  the  fourth  or 
sixth  paroxysm." 

I  have  seen  similar  cases  myself  in  this  country,  pres- 
enting all  the  symptoms  and  signs  given  by  Hertz,  ex- 
cepting the  rusty  sputa  and  the  well-defined,  circum- 
scribed dulness  on  percussion.  The  crepitant  rales  were 
very  distinct  and  unilateral,  disappearing  entirely  after 
the  abatement  of  one  paroxysm  and  reappearing  with  the 
next  one,  which  was  also  marked  by  a  distinct  chill.  I 
"was  of  the  opinion  that  it  was  catarrhal  rather  than  croup- 


ous pneumonia,  the  more  so  as  all  signs  of  it  disappeared 
under  liberal  doses  of  quinine. 

Hertz  has  also  seen  a  pleuritic  form,  with  distinct  fric- 
tion sound  coming  and  going  with  the  paroxysms. 

One  more  variety  remains  to  be  considered,  viz.,  the 
algid  inti  rmitti  id,  a  very  grave  form,  chiefly  confined  to 
the  tropics.  The  attackbegins  with  the  usual  chill,  which 
is  not  specially  prolonged  nor  severe.  During  or  after 
the  hot  stage,  the  patient  grows  as  cold  as  marble  (the 
temperature  in  the  mouth  falling  to  86°  or  88°  F.),  while 
at  the  same  time  he  complains  of  burning  heat  within, 
and  of  thirst.  The  skin  is  pale  or  livid,  and  covered  with 
a  cold  sweat,  the  pupils  are  dilated.  The  pulse  is  very 
slow  and  often  irregular,  respiration  is  also  very  slow  and 
shallow.  Consciousness  is  maintained  perfectly  almost 
up  to  the  moment  of  death,  the  patient  does  not  suffer  at 
all,  and  seems  strangely  indifferent  to  his  surroundings 
and  his  danger.  Convalescence  is  said  to  be  very  slow, 
while  death  often  occurs  in  the  first  or  second  attack. 

The  pathological  anatomy  of  these  different  forms  of 
pernicious  intermittent  has  been  sufficiently  indicated  in 
the  paragraph  on  that  subject  under  the  head  of  simple 
intermittent.  There  is  still  a  good  deal  to  be  learned  on 
the  subject. 

As  regards  treatment,  while  individual  symptoms  may 
be  handled  on  general  principles,  the  essential  thing  for 
the  life  of  the  patient  is  that  he  be  immediately  and  pro- 
foundly brought  under  the  influence  of  quinine,  and  be 
held  there  for  several  days.  To  this  end  it  is  well,  and 
often  absolutely  essential,  to  begin  its  administration  im- 
mediately, as  soon  as  the  patient  is  seen,  during  the  very 
height  of  the  paroxysm,  whatever  it  may  be.  Fifteen- to 
twenty-grain  doses  of  quinine  by  the  mouth,  every  four 
to  six  hours  during  the  first  day,  or  two  days,  will  not 
be  too  much.  Owing  to  the  frequent  inability  to  swal- 
low, or  to  the  vomiting,  as  well  as  owing  to  the  great  im- 
portance of  having  the  drug  promptly  absorbed,  these  are 
the  cases  in  which  the  hypodermatic  injection  of  quinine 
is  of  the  utmost  value.  Five,  ten,  or  fifteen  grains  may  be 
injected  under  the  skin  according  to  the  urgency  of  the 
case,  and  repeated  every  few  hours  until  the  patient  is 
able  to  take  it  by  the  mouth.  The  practitioner  who  fails 
to  recognize  the  real  nature  of  the  case  before  him — that 
is,  its  malarial  nature,  and  who  goes  on  to  treat  apoplexy, 
or  "  fits,"  will  lose  his  patient. 

Cnnoxic  Malarial  Infection*,  or  Malarial  Ca- 
chexia.— This  is  a  condition  very  often  met  with  in 
malarial  regions  ;  sometimes  in  those  who  have  suffered 
with  innumerable  paroxysms  of  intermittent  fever,  some- 
times in  those  who  have  never  had  a  chill,  but  have  long- 
been  subjected  to  malarial  influences. 

Persons  so  affected  may  complain  of  every  imaginable 
symptom  known  to  medicine,  but  they  will  almost  all 
agree  in  the  following  :  loss  of  appetite,  a  bad  taste  in 
the  mouth,  indigestion,  a  constant  sense  of  weariness,  un- 
refreshing  sleep,  dragging  pains  in  the  loins  or  small  of 
the  back,  shortness  of  breath  on  exertion,  and  vague  pains 
in  the  joints  or  muscles  of  the  extremities.  Their  bowels 
are  usually  regular.  Such  persons  are  usually  more  or 
less  emaciated,  pale,  and  sallow.  The  pulse  is  a  Httle 
rapid,  there  is  no  elevation  of  temperature,  and  generally 
there  is  nothing  periodical  about  the  case.  The  spleen  is 
usually  enlarged  and  somewhat  tender  on  pressure,  or 
may  even  be  spontaneously  painful  in  certain  positions  of 
the  body,  or  after  lying  in  one  position  for  some  time. 
In  the  severer  forms  the  sallowness  is  greater,  amounting 
to  actual  jaundice,  the  urine  is  scanty  and  often  icteric, 
the  bowels  are  irregular,  the  abdomen  is  often  greatly 
distended,  and  finally  there  may  be  (edema  of  the  face  and 
extremities,  while  the  general  feebleness  of  the  individual 
and  his  cachectic  appearance  are  most  marked. 

Much  more  might,  and  perhaps  should,  be  said  on  this 
subject,  but  I  must  content  myself  with  only  a  few  words 
concerning  treatment.  Many  such  cases  still  need  qui 
nine  along  with  their  other  treatment,  but  most  of  them 
will  be  found  to  have  lived  on  this  drug  for  years,  as  well 
as  to  be  thoroughly  familiar  with  the  domestic  use  of 
calomel  or  blue  mass,  and  various  cathartic  "  liver  pills." 
They  will,  however,  be  greatly  benefited  by  the  judicious 
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administration  of  arsenic  in  ordinary,  not  in  antiperiodic, 

tnbiued  with  iron  and  nus  « i  a,  or  bj  th 

,,-  mineral  a<  ids    especially  the  dilute  nitr 
chloric  acid,     [odine  preparations  alBO  do  them 
a  while.     Eucalj  ptus  i  Bartholow  to 

valuable  in  malarial  cachexia  than  as  an  antiperiodic. 
i  be  taken  to  aid  the  digestion,  and  to  insure  a 
i  iently  varied  and  nourishing  diet       \       .  all  things, 
should  be  induced  to  move  away, 
even  it  only  for  a  time,  and  if  only  for  a  shorl  distance, 
from  the  place  where  they  have  become  thus  contami 
nated  with  malaria.  Edward  W.  Sehauffler. 

..rial  DlB- 
WlUinni  \\ 


INTERTRIGO  (int.  r,  between,  and  tero,  to  • 
gkin  :,iv«  i  luced  by  the  rubbing  or  chafing 

tiguous  surfaces.     The  disease  is  a   form  ol  erythema. 
It  i-  apl  i"  occur  in  fat  persons  and  children,  and  is  com- 
v  met  \\  ilh  in  the  axilla,  neck,  groin  the 

thighs,  and  about  the  genitalia,  in  both  men  and  won 

ie  irritation  gives  rise  to  the  exudation  "l 
a  fluid,  parth  perspiration,  whose  acridity  increases  the 
loi  al  mischief  ;  and  presently  an  offensive  raw  surfa 

ing  out  a  muciform  or  puriform  fluid.     1 
lertrigo  simulates  eczema,   but  the  origin  is  evidentlj 
from  the  frictiou  of  i  '■  uot 

that  qf  eczema,  it  is  thin,  muciform,  stains,  but  does  not 
stiffen,  linen,  and  results  from  a  mucoid  di  on  of 

the  tiasu<  8(1     i 

The  treatment  of  intertrigo  consists  in  a  separati 
the  ,  i  leansing,  and  the  appli 

cation  of  black  wash  or  some  mild  astringent  ointment, 
often  d«     n         peciallj    il   there  be  any  dis- 
charge. Arih  \ir  I  an  Hi 

INTESTINAL  OBSTRUCTION:  PATHOLOGY.  Byn.: 
[leua  ;  Fr.,  Occlusion  intestinale  ;  Ger.,  Darmverschhess- 

l  ader  this  term  arc  included  all  those  cases  in  which 
the  contents  oi  the  intestinal  canal  are  obstructed  in  their 
,„,.,..  causes  or  conditions  arising  within 

the  abdomen  or  pelvis. 

dition,  the  old  name  for  which  was  ileus,  is 
one  which   was  recognized  even  by  the  oldest   writers. 
i-  names,  having  reference  to  the  suffering   ac< 
it,  were  pa6sio  iliaca,  miser*  re,  etc.     Befoi 
knowledge  of  pathology  existed,  the  term  wasapplied  in- 
discrimi  all  cases  presenting  the  well-marked  in 

dications  of  sufficient  obstruction  to  the  onward  flow 

intestinal  contents.  Subsequently,  however,  it  was 
found  that  a  great  many  very  different  conditions  were 
caps  iving  rise  to  the  symptom  us.     Tims. 

with  advancing  pathological  observation,  definite  classes 
have  been  made  having  a  distinctive  anatomical  basis, 
and  to  which  special  designations  have  been  given.  A.1 
the  present  day,  with  a  case  before  us  in  which  we  rec 

ize  the  exi  an  obstruction,  we  endeavor  I 

still  further,  and  to  ascertain,  as  far'as  possible,  the 
i ic .11.  the  cause,  and  the  nature  of  the  trouble.     As  will 
1 1.  realized  from  the  remarks  to  follow  tnplishthis 

In  some  cases,  not  difficult;  in  others  it  involves  the 
and  acumi  a,  and  in  not  a  few  is  really 
impossible. 

Impermeability  of  the  intestinal  canal  is  sometimes  con 

Ital.     The  most  comt  this  consists  in  im- 

proper development  of  the  foetus,  resulting  in  atresi 
some  part     Thai  most  frequently  affected  is  the  n 
ol  the  aim-  and  rectum.     The  usual  varieties  are,  a  com 
plete  rectum  with  the  integument  continuous  where  the 
ami-  should  l.  formed, and,  secondly,  the  rectum 

terminating  in  a  blind  pouch  at  a  greater  or  less  distance 

ii  a  properly  formed  infundibulum  for  the  anus. 
These  conditions  are  tn  ated  I  more  at  length  elsewhere. 
i  itresia  has  also  I  l  in  the  large  Intes 

tine  (specially  al  the  sigmoid  flexure),  and  much  less 
frequi  ntlj  al  i  ertain  points  in  the  small  intestim — in  the 
duodenu  i   than  in  any  other  locality.     In  the 


majority  of  these  cases,  a  festal  peritonitis  has  played 
the  pari  ol  originating  cause. 

Exclusive  oi  such  congenital  cases,  the  most  convent- 
lassification  is  that  based  upon  the  anatomical  cause. 
Thus  we  may  distinguish  three-  principal  groups: 

I    Fromcom'j  the  canal  more  or  less  completely 

..i.lii.  i:,t.  d  bj  pressure  from  without 

II.  ttruction — the  canal  blocked  up  by  obstruc- 
tions W  ilhin  its  lumen. 

III.  From  constriction — obstruction  by  causes  which, 
startii  i  r  involvingthe  wall  of  the  intestine,  nar- 
row i  either  directly  or  by  accom- 
pany ing  distortion. 

I  '   (  li,-i  in  (   ;  i  l\l.    i;v  COMFRESSIOH 

from  Withoi  i  I  nder  this  heading  we  would  include 

all  th  .called  "  internal  strangulation 
of  the  intestine." 

It  is  curiouf  straordinary  ingenuity 
win.  b  ised  by  the  bowels  in  finding  va- 
rious ways  of  developing  an  obstruction.  Thus,  n 
complicated'  lists  of  the  varieties  of  internal  strangula- 
tions d  in  the  large  works  upon  the  subject, 
i.  great  many,  1  rely  anatomical  interest, 

and  lhc\    call  all    be    made  to    tall   within  a  lew    Classes,   ill 

of  which  the  mechanisn  i  i  lusion  is  similar. 

following  division    i-   mainly    founded   upon   that 
ited    ';.    Mi.    Frederick   Treves  in   his  recent   inono- 
graph  upon  intestinal  obstruction. 

1.  Strangulation  by  peritoneal  false  ligaments  and  cords 
formed  from  the  omentum. 

•j.  Strangulation  by  diverticula. 

:!.  Si  'ion  by  normal  structure-,  abnormally  at- 

tached. 

I  Strangulation  through  slits  and  apertures  in  the 
mesentery,  omentum,  or  peritoneal  hands. 

I  i  ■  se  internal  strangulations,  like  those  met  with  ex- 
ternally in  hernia,  almost  always  affect  the  small  intcs- 
tines.  "The  symptoms  produced  are  practically  the  same 
in  the  whole  d  me  those  characteristic  of  the 
strangulated  b  the  surgeon — the  only  difference 
between  the  two  being  thai,  in  th ie  case,  the  obstruc- 
tion take-  place  entirely  within  tin'  al  i  nd  in  the 
i  or  in  ar  i               i  external  openi 

l.  Strangulate  ids. —  It    is  c ion  enough  to 

find  coids  or  hand-  traversing  some  part  of  the  peritoneal 
cavity.  These  have  been  formed  most  <  ommonlj  during, 
ither  subsequently  to.  attacks  of  subacute  or  chronic 
peritonitis,  principally  localized  in  some  particular  re- 
They  may.  possibly,  in  some  cases,  be  congenital. 
The  modus  operandi  by  which  tiny  follow  upon  an  at- 
tack of  peritonitis  is  sufficiently  obvious.  The  plastic 
exudation  everywhere  poureel  out  induces  soft  adhesions 
of    parts    which    may    li  i  ned    to    be    brought  to- 

gethi  r  -different  knuckle-,  of  intestine— a  knuckle  of  in- 
testine and  the  internal  surface  Of  the  hilly — a  point  of 
the  bowel  and  some  sol  etc.     As  the  inflamma- 

tion  subsides,  movements   become   more   vigorous  ami 
asive,  and  pari-  previously  approximated  maj  thus 
income  once   more   widely  separated,    with   the   result 
Irawing  out  the  plastic  matter  into  bands  or  cords, 
which   final lj    become  lough  and   resisting.     Tin   exist- 
of  such  hand-  i-  a  standing  mi  aace  to  the  safety  of 
the  complicated  intestinal  tube  in   its  constant  peristaltic 
windings.     These  ligami  nts  are  of  all   possible  thick- 
nesses, being  sometimes  not  larger  than  line  whip-cord, 
in   rarer  in-ia  as   the   little   finger.     They 

lime-  present  the  appearance  of  broad,  flat  hands. 
It  i-  the  rule  to  find  one  ligament  of  this  kind  only,  al- 
thou  is  "M  adhesions  are  likely  to 

exist  at  the  same  til  I  these  bands  or  liga- 

ments, then,  a  portion  of  bowel  may  become  incarcerated 
or  strangulated,  generally  in  one  of  two  ways— either  by 
slipping  beneath  the  false  ligament,  or  else  h\  being 
caught  in  a  noose  or  loop  form*  d  by  it. 

Strangulation  under  the  false  ligament  In  this  case, 
it  i-  necessary  thai  the  ligament  he  not  too  long,  and  that 
it  be  stretched  along  -on  a  part,  such  as  the  posterior  ab- 
dominal wall,  the  brim  of  the  pelvis,  etc..  which  is  firm 
and  resisting.     Strangulation  will  seldom  occur  if  the 
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arch  thus  formed  be  large  enough  to  admit  more  than 
two,  or  at  most  three,  fingers.  The  strong  mesentery,  or 
a  lump  of  adhesions,  or  a  solid  organ  (as  the  uterus), 
sometimes  affords  the  required  basis  for  the  compressive 
action  of  the  band. 

Strangulation  by  loops,  or  nooses.  For  this  occurrence 
the  ligament  must  be  long  and  (sometimes,  at  least)  loose, 
and  attached  by  its  two  ends  only.  When  these  condi- 
tions exist,  a  knuckle  of  intestine  can  keep  slipping  past 
the  noose  without  becoming  caught'.  If,  however,  a  loop 
be  projected  stiffly  forward  by  reason  of  some  adhesive 
inflammation  at  its  base,  then  the  noose  has  a  much  better 
hold,  slipping  back  is  prevented,  and  actual  strangula- 
tion occurs.  It  is  thought  that  this  is  the  real  explana- 
tion of  many  of  these  cases.  The  plainest  knot  consists 
in  the  formation  of  a  simple  ring  upon  the  lax  band, 
through  which  the  loop  is  forced  and  becomes  jammed. 
The  same  result  is  brought  about  by  a  loop  of  the  bowel 
falling  over  a  loose  cord,  twisting  round,  and  then  be- 
coming straightened  out  ;  for  the  effect  of  this  is  to  cause 
the  knot  thus  produced  to  firmly  encircle  the  neck  of  the 
strangulated  part.  These  are  the  simplest  forms.  Owing, 
however,  to  the  complicated  movements  of  the  parts  to 
which  the  bands  may  be  attached,  it  is  possible  to  have  a 
variety  of  peculiar  knots  formed — fuller  description  of 
which  does  not  seem  called  for,  the  results  being  in  all 
cases  identical.  The  omentum  itself,  sometimes  bands 
stretching  from  the  omentum,  may  cause  strangulation 
in  exactly  the  same  way  as  that  just  described.  As  a  re- 
sult of  inflammation,  the  omentum  may  be  rolled  up  into 
a  thick,  solid  cord,  which  may  prove  to  be  the  strangu- 
lating medium.  Omental  ligaments  are  much  coarser 
and  thicker  than  the  bands  resulting  from  peritoneal  ad- 
hesions. Such  omental  ligaments  may  result  from  a  pel- 
vic peritonitis  having  attachments  about  the  pelvis,  or 
from  typhlitis  with  attachments  in  the  iliac  fossa  ;  but 
the  most  common  cause  of  omental  adhesion  is  peritonitis 
about  a  hernia  (especially  femoral).  Thus  the  most  fre- 
quent point  of  attachment  of  an  omental  band  is  about 
the  femoral  ring. 

2.  Strangulation  by  Diverticula. — The  typical  diverticle, 
and  the  one  usually  met  with,  is  the  so-called  Meckel's. 
This  is  situated  at  an  average  distance  of  from  one  to  three 
feet  above  the  ileo-caecal  valve.  It  is  always  situated  op- 
posite the  mesentery,  and  has  all  the  layers  and  other 
characteristics  of  the  small  intestine.  Its  depth  varies 
very  much — from  a  mere  shallow,  blunt  projection  to  as 
much  as  ten  inches,  the  average  being  about  two  and  a 
half  or  three  inches.  Its  end  is  usually  free,  but  some- 
times it  continues  as  a  solid  cord  which  normally  termi- 
nates at  or  near  the  umbilicus.  Occasionally  the  parietal 
termination  would  seem  to  have  become  free,  and  to  tie 
then  left  to  float  loosely  within  the  abdomen.  Such  a 
loose  cord  may  again  acquire  a  fresh  attachment  to  almost 
any  part.  Strangulation  may  occur  beneath  these,  exact- 
ly as  in  the  case  of  the  ordinary  peritoneal  bands  before 
described,  or  they  may  form  snares  or  knots,  just  as  the 
latter  also  incline  to  do,  through  which  incarceration 
may  take  place.  A  peculiar  possibility  with  these  struct- 
ures is  the  twisting  up  of  a  loose-ended  diverticular  band. 
This  is  probably  feasible  only  when  the  ligament  in  ques- 
tion is  furnished,  as  not  very  rarely  happens,  with  a 
pretty  considerable  rounded  or  clubbed  extremity,  which 
is  callable  of  holding  the  knot  firmly  when  it  becomes  ac- 
cidentally folded  inward.  These  bands  may  also  cause 
strangulation  by  kinking,  or  by  the  effects  of  traction. 
The  mechanism  of  the  latter  processes  will  be  alluded  to 
later  on. 

3.  Strangulation  by  Normal  Structures  Abnormally  At- 
tached.— The  commonest  form  falling  under  this  head  is 
that  in  which  the  appendix  vermiformis  has  become  fixed 
by  its  free  end  to  the  caecum,  ileum,  ovary,  etc.  It  is 
said  that  a  very  long  appendix  may  even  be  wound  round 
in  a  spiral  fashion,  through  which  helix  the  hernia  may 
be  thrust.  A  Fallopian  tube  may  serve  a  similar  pur- 
pose, and  a  portion  of  mesentery  may  be  so  fixed  as  to 
form  a  narrow  arch  against  the  posterior  wall  of  the  ab- 
domen. 

4.  Strangulation  through  Slits  or  Apertures. — Slits  in 


the  mesentery  are  most  common  in  the  portion  attached 
to  the  lower  ileum.  From  what  has  been  actually  ob- 
served of  the  results  of  traumatism,  it  is  inferred  that  in 
a  great  many  cases  where  such  slits  or  rents  are  observed 
they  are  to  be  traced  to  some  previous  injury.  Some 
may  be  congenital.  They  vary  in  size  from  a  very  small 
orifice  to  a  tear  large  enough  to  admit  several  fingers. 
These  remarks  apply  as  well  to  the  rarer  cases  in  which 
the  omentum  is  similarly  affected.  Perforations  at  the 
base  of  an  appendix  epiploica,  and  through  the  broad 
ligament  of  the  uterus,  have  both  been  known  to  have 
caused  incarceration  of  intestine. 

There  still  remain  to  be  mentioned  some  other  condi- 
tions which  differ  slightly  from  the  typical  ours  just  de- 
scribed, but  which  equally  produce  strangulation  or  a 
more  slowly  occurring  obstruction  of  the  bowel.  Thus  it. 
occasionally  happens  that  some  heavy  coils  of  intestine 
will  fall  over  a  tight  ligament,  and  become  strangled  by 
their  own  hanging  weight.  What  is  known  as  "' acute 
kinking"  is  brought  about  by  a  false  ligament  continuing 
to  contract  and  thus  to  drag  upon  its  point  of  attachment 
to  the  bowel.  This  occurs  most  frequently  in  connection 
with  the  diverticular  ligaments.  If  a  point  of  the  bowel 
lie  adherent  to  the  abdominal  parietes  and  to  the  solid 
viscera,  the  point  thus  fixed  may  become  the  apex  of  an 
acute  angle  into  which  the  tube  becomes  bent.  Acute 
bending  in  this  way  may  be  the  cause  simply  of  delay  in 
the  propulsion  of  the  contents,  or  it  may  eventuate  in  a 
complete  obstruction.  It  is  liable  to  occur  in  connection 
with  old  herniae  which  have  been  reduced,  and  with  op- 
erations within  the  abdomen.  Acute  bending  is  also  the 
principal  cause  of  obstruction  in  those  cases  where  op- 
posed surfaces  of  the  same  loop  of  intestine  have  become 
fastened  together  and,  being  thus  fixed,  impermeability 
has  resulted. 

As  with  hernise  in  general,  so  with  these  internal  stran- 
gulations, the  part  involved  is  almost  invariably  the  small 
intestine.  The  recorded  cases  where  the  large  bowel  was 
involved  are  extremely  few.  The  obvious  reason  for  this 
is  that  the  conditions  requisite  for  strangulation  to  take 
place  are  the  capability  to  form  a  loop,  or  knuckle,  and 
free  mobility — which  conditions  are  not  fulfilled  by  the 
large  intestine,  except  occasionally  in  the  sigmoid  flexure. 
The  ileum  (especially  its  lower  part)  is  the  section  most 
frequently  implicated,  and  the  danger  decreases  in  rapid 
proportion  as  we  pass  upward  from  this  part  toward 
the  duodenum,  where  it  may  be  considered  nil.  It  is  the 
ileum,  whose  coils  lie  habitually  low  down  toward  the 
pelvis,  and  are  in  the  vicinity  of  the  caecum  and  appendix, 
which  is  thus  most  frequently  involved  by  the  results  of 
the  inflammatory  processes  that  are  notoriously  common 
in  this  locality.  From  it  also  springs  the  Meckel's  diver- 
ticulum, which  is  a  frequent  source  of  trouble. 

The  amount  of  bowel  which  is  strangulated  varies  great- 
ly. Where  an  overlying  ligament  or  a  small  slit  is  the 
cause,  the  knuckle  is  often  very  small.  Where  nooses  or 
knots  have  become  tied  up,  they  may  have  included  very 
extensive  segments  of  the  intestine. 

The  Hindus  operandi  of  these  different  conditions  in 
producing  obstruction  no  doubt  varies.  Sometimes  a 
violent  effort  will  suddenly  force  a  portion  of  intestine 
beneath  the  neck  of  a  ligament  or  band.  Here,  as  in 
hernia,  the  obstruction  is  instantly  produced,  and  the 
symptoms  are  at  once  developed.  When,  however,  a 
segment  has  been  invested  by  a  noose  or  knot,  this  may 
not  be  sufficiently  tight  to  cause  obstruction  at  first. 
The  effect,  however,  of  the  partial  constriction  is  to  give 
rise  to  secondary  changes  which,  in  a  short  time,  tighten 
the  ligature  anil  equally  obstruct  the  lumen.  Congestion 
is  set  up,  which  swells  the  walls  of  the  tube  ;  gases  col- 
lect and  distend  it ;  faecal  matters  pass  into  it  from  above 
and  cannot  escape  downward;  increased  peristaltic  move- 
ments are  excited,  which  are  liable  to  twist  it  at  the  fixed 
point. 

Vol cuius. — The  conditions  requisite  for  the  production 
of  a  definite  twisting  of  the  bowel  upon  itself  are  such  that 
it  is  very  seldom  met  with,  except  at  the  sigmoid  flexure. 
Here  the  bowel  may  either  be  twisted  round  upon  its 
mesenteric  attachment  (which  is  the  commonest),  or  it 
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maj  be  bent  round  a  neighboring  coil  of  the  email  intea 
line.  The  longer  the  sigmoid  loop  and  the  smaller  the 
mesenteric  root,  the  more  liable  is  this  to  occur.  Ii  by 
means  follows  that  occlusion  must  result  from  such 
twisting,  and  indeed  there  can  be  little  doubl  thai  this 
h;i-  ..in  11  occurred,  yet  again  righted  itself  Bui  ii  oilier 
ime  into  phy  to  prevent  this,  then  the  volvulus 
remains  fixed  and  impermeability  results,  Thechiel  ol 
these  are  an  unusual  size  and  weight  of  tbe  flexun  caused 
by  constipation  of  some  standing,  leaving  it  full 
and  distended  with  ga  Gases  will  also  collect  al 
the  point  of  a  partial  obstruction,  tin  of  which 

— Till  further  prevents  the  straight)  nina  of  ii  out.  Twist 
ing  "i  a  section  of  small  intestine  K  very  rare.  The 
mechanism  bj  which  1 1  *  i  —  takes  place  is  essentially  the 
same  as  that  which  applii  ti  tin  sigmoid  flexure.  A 
portion  of  mesentery  becomes  stiffened  by  chronic  in- 
flammation, thus  throwing  forward  a  section  of  the  tube 
upon  a  stem  which,   in  Table  circumstances,  is 

capable  of  being  twisted  round.    A  profuse  diarrhoea  has 
noted  in  scvnal  of  iln-e  cases  as  the  immediate  or 
direct  cause  of  the  accident. 

Other  forms  of  twisting  which  remain  to  be  mentioned 
are  the  following  :  Intertwining  or  knotting  "t  two  intea 
tinal  loops.  This  N  usually  a  iwi~iinu  up  of  the  sigmoid 
flexure  with  a  coil  of  the  ileum.  The  former  must  lie 
<>f  unusual  length,  ami  the  latter  must  have  a  mesenteric 
attachment  more  than  commonly  loose,  permitting  free 
motion  to  the  coil.  'The  ileum  then  falls  across  the  flex- 
ure, and  i.\  the  subsequent  movements  a  firmknot  is 
tied.  Another  form  is  that  of  twisting,  not  around  the 
mesenteric  attachment,  but  around  the  longitudinal  axis 
of  the  bowel  itself.  This  accident  is  sufficiently  rare, 
and  is  confined  almost  exclusively  to  the  cecum  and  as- 
m,  where  the  mesocolon  has  permitted  of  an 
unusual  degree  of  mobility.  The  striking  feature  of  these 
cases  ha~  been  the  enormous  distention  of  the  caecum, 
which  often  tills  the  entire  mesogastrium. 

ption  •■/■  Invagination. — This  process  consists 

essentially    in    the    Slipping    of    (lie    part    of    the   intestine 

into  the   part    immediately  adjoining.      Protrusions   of 
this  kind  through  the  ileo-csecal  valve  are  in* every  way 

represented  by  what  is  so  commonly  seen  in  young  chil- 
dren   under    the    name    of    prolapse    of   tin-    rectum.       In 

other  parts  of  the  canal  the  procedure  may  he  compared 
t"  the  inversion  of  the  finger  of  a  glove.  Intussuscep- 
tion is  common  compared  with  other  causes  of  intes- 
tinal obstruction.  It  is  estimated  that  ii  furnishes  i 
third  (if  all  the  cases.  The  necessary  result  of  pushing 
one  portion  into  iis  neighboring  section  is  to  give  an 
inner  tube  contained  within  an  outer  tube,  so  arran 
that  everywhere  mucous  membrane  isopposed  by  mu- 
cous membrane,  and  serous  membrane  by  6erous  mem- 
brane. For  convenience  of  description,  the  external 
layer  is  often  called  the  sheath,  or  intussuscipiens ;  the 
innermost  layer,  the  entering  layer  ;  and  the  middle,  the 
returning;  the  whole  contained  part,  intussusceptum. 
I  agination  may  incur  at  any  part  of  the  intestine,  hut 
has  certain  well-recognized  favorite  localities.  Thevarie- 
tiis  may  lie  thus  divided  on  this  ground:  (1)  Enteric ; 
(2  colic  or  rectal;  ami  (3)  ileo-csecal.  The  enteric  are 
most  frequent  in  the  lower  part  oi  the  jejunum  and  in  the 
ileum,  being  of  extreme  rarity  in  the  upper  parts  of  the 
small  intestine.  The  colic  invaginations  may  occur  at 
any  part  of  the  great  intestine,  but  are  most  frequently 
met  w  ith  in  connection  with  the  trans\  erse  and  descend 
ing  colon  ami  the  sigmoid  flexure.  Those  which  occur 
in  connection  with  the  ileo-csecal  valve  are  of  two  kinds, 
i  proper,  and  ileo  colic.  The  ileon  a  cal  is  verj 
common,  the  ileocolic  very  rare.  In  the  former  case 
the  valve  forms  the  apex  of  tbe  intussusceptum,  and  is 
pushed  forward  bj  a  mass  of  ileum  behind  it  turning  in 
the  caet  um,  and  perhaps  the  colon,  as  it  advances.  In 
the  latter  the  ileum  becomes  inverted  through  the  ileo- 
csecal  opening,  and  the  ape\  [g  formed  bj  a  part  of  the 
\\  hen  once  an  Invagination  has  oc 
cm  re, i.  it  continues  to  grow  by  continually  drawing 
upon  the  outei  layei  or  sheath.  In  this  way,  whatever 
point  i,a-  original!}  formed  the  apex  of  the  intussuscep- 


tum will  remain  so  to  the  end.  no  matter  even  if  the  in- 
turned  mass  become  many  inches  or  feet  in  length.  The 
best  example  of  this  is  seen  incases  ,,f  the  ileo-csecal 

variety,  where  the  \alve.  as  the  point  of  the  invagination. 

may  traverse  the  whole  length  of  the  colon,  and  finally 
make  its  appearance  through  the  anus.  Tin  most  marked 
exception  to  this  statement  is  found  in  the  ileo-colic  va- 
riety, where,  as  already  stated,  the  process  resembles 
that  of  rectal  prolapse,  more  and  more  of  the  ileum  drop- 
ping through  the  ileo-csBcal  valve,  and  adding  to  the  mass 
iii  the  colon. 

A  special  form  of  in-bending  of  the  bowels  is  frequently 
met  with  at  autopsies,  where  there  have  been  no  symp- 
toms of  obstruction.  These  are  called  the  invaginations 
of  the  dying,  ami  are  supposed  to  occur  during  the  Irreg- 
ular muscular  actions  ,,f  the  agonistic  period.  Thej 
most  con  in  ion  in  children,  especially  those  who  have  died 
from  affections  of  the  central  nervous  system.  No  diffi- 
culty is  experienced  in  separating  these  from  true  ob- 
structive invaginations.  They  are  always  very  small,  are 
from  any  trail-  of  congestion  or  inflammation,  inter- 
fere  little  wiih  tin-  lumen  of  the  bowel,  and  can  he  re- 
duced by  being  lightly  drawn  out. 

The  changes  in  position  of  a  portion  of  bowel  becoming 
invaginated  are  materially  influenced  by  the  attachment 
of  the  mesentery.  This,  at  first,  is  much  dragged  upon, 
but  as  the  inversion  proceeds  the  traction  is  less  than 
might  he  supposed,  because  in  reality  the  mesentery  acts 
a~  a  radius,  taking  the  vertebra]  column  as  its  fixed 
point.  The  effect  of  the  mesenteric  fastening  is  to  bend 
the  intussusception  from**  straight  line,  throwing 
convexity  against  the  outer  side  of  the  sheath.  The 
mere  Bliding  of  one  portion  of  bowel  into  another  (often 
much  larger  one)  will  not  necessarily  occlude  tin-  lumen 
materially,  hut  whenever  this  takes  place  it  brings  in  its 
wake  such  other  disorders  as  will  more  or  less  surely  and 
rapidly  lead  to  complete,  or  at  any  rate  very  definite,  ob- 
struction. The  compression  of  the  vessels  causes  con- 
gestion, oedema,  and  inflammation,  which  will  swell  the 
invaginated  part,  and  the  bending  of  the  intussusception, 
already  alluded  to,  maj  of  itself  be  sufficient  to  obstruct 
the  inner  tube.  At  first  an  invaginated  portion  of  bowel 
can  he  withdrawn  without  difficulty  ;  after  a  lime,  how- 
ever, in  almost  any  case,  this  becomes  impossibh  ot  ac- 
complishment, i.e.,  it  has  in  come  irreducible.  Such  in- 
carceration of  the  displaced  bowel  is  the  result  of  various 

changes  in  tin  parts.  The  chit  f  one  of  these  is  the  forma- 
tion of  adhesions.  The  time  at  w  hieh  these  form  is  Ven 
various,  as  sometimes  none  has  been  found  even  after  the 
trouble  has  existed  for  a  considerable  time  ;  hut  there  are 
generally  extensive  adhesions  in  all  cases  w  bich  might  be 
classed  as  chronic.  Among  other  possibilities  giving  rise 
to  irreducibility  might  he  mentioned  great  bending  of  the 
intussusceptum,  peculiar  twisting  or  contortion  of  the 
same,  ami  such  swelling  and  thickening  of  its  extremity 
as  must  prevent  its  extrusion.  The  presence  of  a  poly- 
pus at  the  apex  will  ha\e  the  same  effect,  Very  great 
faecal  accumulations  above  the  invagination  are  not  gen- 
erally seen,  because  the  obstruction  is  always  imperfect 
tor  some  time,  permitting  of  the  pass  me  of  the 

faecal  matters.  The  sheath  not  uncommonly  shows  the 
1 1  suit  of  injurious  pressure  and  vascular  disturbances  in 
the  shape  ot  ulceration,  and  sometimes  gangrene  with 
perforation.  The  intussusception  tx  comes  the  subject  of 
Bevere  structural  alterations.  In  the  more  acute  • 
there  is  great  I  l<  ma.  with   lwcmorrli. 

into  the  tissues   and  very  frequently  there  is  actual  gan- 
ln   the  more  chronic,  there  is  infiltration  with 
much  thickening  of  the  layers  of  the  cylinder,  owing  to 
persistent  inflammation  of  a  low  type.     The  swelling  is 

often  much  greater  at  the  apex  than  elsewhere,  owing  to 
the  great  <  ompri  ssjon  of  its  \essels  and  its  freedom  from 
counterbalancing  pressure.  The  most  radical  and  most 
important  change  is  gangrene.  Gangrene  is  more  com- 
mon in  acute  cases    although  it  has  been  observed  in 

chronic  also        By  this   means  the  entire   intussusception 

may  he   separated   at    its  neck,  and  even   ultimately  thus 

discharged  by  the  bowels.  The  portion  of  bowel  thus 
separated  maj  measure  even  several  feet  in  length.     It 
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sometimes  makes  its  appearance  with  the  serous  surface 
outward,  sometimes  with  the  mucous.  It  seems  pretty 
certain  that,  in  the  former  case,  the  bowel  did  not  unroll 
itself  after  complete  separation,  but  that,  during  the  pro- 
cess of  consecutive  separation  of  the  layers,  the  result  nat- 
urally produced  was  inversion  of  the  invaginated  part. 
If  the  gangrenous  process  begin  at  the  apex  it  will  prob- 
ably spread  and  destroy  the  intussusception,  which  then 
passes  away  in  an  unrecognizable  form  in  the  shape  of 
shreds  and  fragments.  It  is  in  chronic  cases  that  this  is 
most  frequently  found. 

As  regards  the  causation  of  intussusception,  the  point 
most  clearly  demonstrated  is  that  it  depends  essentially 
upon  irregular- action  of  the  muscular  wall  of  the  intes- 
tine. The  commencement  of  the  formation  of  an  intus- 
susception is  made  by  a  portion  of  narrower  (contracted 
•or  spastic)  bowel  being  projected  into  a  wider  (dilated  or 
paretic)  portion  below.  To  accomplish  this  it  would 
seem  to  require  only  a  slight  exaggeration  of  the  occur- 
rences which  actually  take  place  during  normal  peri- 
stalsis. Among  the  circumstances  which  might  lead  to 
such  an  exaggeration  are  to  be  mentioned  the  following  : 
Considerable  distention  by  gas  of  a  section  of  the  bowel 
toward  which  the  contractile  wave  is  travelling  ;  fixation 
from  any  cause  of  this  distended  part,  so  that  it  cannot 
be  pushed  along  ;  and  then,  lastly,  during  the  existence 
of  these  conditions,  some  muscular  effort  involving  the 
abdominal  parietes.  At  first  the  extent  of  bowel  involved 
is  always  quite  small,  but  owing  to  the  excited  peristaltic 
movements  it  rapidly  increases,  chiefly  by  the  inversion 
of  more  and  more  of  the  outer  layer.  Continuous  pro- 
lapse of  still  more  bowel  from  above  also  adds  to  the 
mass,  but  in  almost  every  case  this  is  found  to  play  a 
very  subordinate  part  to  the  dragging  over  of  the  intus- 
suscipiens. 

II.  Obstruction  of  the  Intestinal  Canal  by  For- 
eign Bodies. — Obstruction  by  Gall-stones. — It  would,  at 
first  sight,  appear  absurd  to  expect  a  gall-stone  to  be  the 
cause  of  blocking  up  of  the  intestinal  canal.  That  an 
object  which  was  capable  of  passing  along  the  compara- 
tively minute  ducts  leading  from  the  liver  should  be  suf- 
ficient to  obstruct  the  far  greater  canal  of  the  intestine, 
would  seem  very  surprising  ;  but  the  elasticity  of  the 
gall-ducts  must  be  allowed  for,  as  stones  of  very  consid- 
erable diameter  can  pass  through  them.  Moreover,  if  a 
stone  of  great  size  be  arrested  in  these  ducts,  it  may  in 
time  ulcerate  through,  and  thus  escape  into  the  intestine. 
At  any  rate,  very  large  gall-stones,  finding  their  way  into 
the  bowels,  can  usually  be  safeh'  passed  through  them, 
and  finally  evacuated.  A  recent  case  occurred  to  the 
writer,  where  a  young  woman,  with  persistent  jaundice 
and  hepatic  pain,  developed  symptoms  suggestive  of  lo- 
cal inflammation  and  ulceration — among  other  things,  a 
highly  septic  condition.  After  months  of  suffering,  a 
gall-stone  measuring  one  and  a  half  inch  in  diameter  was 
passed  per  rectum,  and  a  complete  recovery  ensued.  In 
exceptional  cases,  however,  such  a  stone  may  become  ar- 
rested, and  cause  symptoms  of  partial  obstruction — again 
move  onward  and  recovery  ensue — or  it  may  cause  a 
complete  obstruction.  If  this  is  persistent,  it  is  fatal ; 
but,  not  seldom,  the  obstacle  is  removed  even  after  severe 
obstructive  symptoms  have  lasted  for  some  time.  The 
shape  of  the  stone  is  of  importance,  as,  of  course,  a  long 
and  narrow  one  will  pass  easily,  while  a  circular  or  square 
one  of  similar  weight  might  be  caught  and  stuck  fast. 
The  most  frequent  location  for  an  impacted  gall-stone  is 
close  to  the  ileo-eaecal  valve,  where  the  intestine  under- 
goes a  marked  diminution  in  its  calibre  and  is  more  stead- 
ily fixed  by  its  short  mesentery.  If  it  pass  this  spot  and 
reach  the  colon,  it  may  even  yet  be  once  more  arrested 
in  the  curves  of  the  sigmoid  flexure.  In  the  latter  situa- 
tion it  might  cause  symptoms  of  temporary  obstruction, 
but  a  fatal  event  from  this  cause  has  only  been  known  to 
occur  when  the  stone  lay  in  the  small  intestine.  There 
is  nothing  special  in  the  symptoms  arising  from  this  form 
of  obstruction.  They  are  those  of  rapid  onset  and  acute 
character  if  the  impaction  be  high  up,  and  less  acute  and 
severe  according  as  it  is  seated  lower  down  in  the  canal, 
and  as  the  process  of  closure  takes  place  more  deliber- 


ately. Lodgment  of  a  stone  may  take  place  soon  after 
an  attack  of  hepatic  colic,  or  not  for  even  several  weeks 
after.  In  those  cases  which  do  not.  prove  fatal,  the  stone 
usually  passes  per  anum  ;  but  relief  may  be  afforded  in 
other  ways.  Suppurative  inflammation  may  be  set  up, 
and  through  the  fistula  thus  established  the  calculus  be 
discharged. 

Obstruction  by  Tuti  stinal  Stones. — Enteroliths  are  among 
pathological  curiosities.  They  have  been  found  in  the 
coecum,  in  the  sacculi  of  the  colon,  and  in  the  rectum. 
The  one  most  frequently  met  with  is  composed  chiefly  of 
phosphates  mixed  with  a  small  amount  of  organic  mallei'. 
There  may  be  but  one  or  several.  What  are  called  oat- 
stones  are  solid  but  light  bodies,  composed  of  the  closely 
felted  fibres  and  husks  of  oats,  and  such  like  rough  vege- 
table food,  smelted  together  with  a  certain  amount  of 
phosphates.  The  long-continued  use  of  certain  mineral 
drugs,  especially  magnesia  and  chalk,  may  also  cause 
firm  masses  of  residue  to  remain  in  the  intestines.  Ob- 
struction by  intestinal  stones  is  very  rare.  The  presence 
of  these  formations  is  generally  associated  with  emacia- 
tion and  vague  abdominal  symptoms,  and  it  is  only  after 
these  may  have  lasted  for  a  long  time  that  actual  obstruc- 
tion is  likely  to  be  declared. 

Obstruction  by  other  Foreign  Bodies.- — Insoluble  subi 
stances  which  may  have  been  swallowed  are  apt  to  be- 
come glued  together  and  form  masses  of  considerable 
size.  Of  these  may  be  mentioned  grape-skins,  fruit-pits, 
rinds,  etc.,  also  scraps  of  bone,  and  hard  things  of  that 
kind.  Foreign  masses  are  quite  capable  of  causing  tem- 
porary occlusion  and  no  doubt  many  of  the  cases  of 
supposed  recovery  from  ileus  have  been  occlusions  by  a 
removable  cause  of  this  kind.  If  they  be  delayed  very 
long  at  one  part,  they  are  liable  to  cause  ulceration  with 
its  resulting  cicatrization,  and  hence  may  play  a  causative 
part  in  the  development  of  subsequent  cicatricial  con- 
traction of  the  intestine. 

Obstruction  of  the  Intestinal  Canal  by  Feecal  Masses. — 
Ileus  paralyticus.  As  implied  by  the  latter  term,  the 
necessary  factor  in  this  case  consists  in  a  want  of  proper 
propulsive  power  on  the  part  of  the  intestine.  If  this 
loss  of  power  become  complete  in  a  section  of  the  bowel, 
then  a  true  obstruction  occurs  with  the  attendant  symp- 
toms. In  the  paralyzed  section  fa;cal  matters  go  on  col- 
lecting, and  finally  form  a  solid  plug  which  no  effort 
from  above  will  be  sufficient  to  dislodge.  The  intestine 
above  becomes  dilated  and  below  contracted,  both  of 
which  conditions  still  further  confirm  and  aggravate  the 
mischief.  The  irritation  of  the  presence  of  these  masses 
produces  \  civ  commonly  ulcers,  which  are  found  both  in 
the  caecum  and  colon  and  in  the  ileum.  From  the  un- 
healthy action  at  the  bases  of  these,  chronic  peritonitis  is 
set  up,  which  also  helps  to  disturb  the  normal  state  of 
things.  Ileus  paralyticus  is  most  common  in  the  large 
intestine.  Faeces  are  naturally  delayed  in  the  caecum  and 
ascending  colon,  and  while  here  become  solidified.  If. 
therefore,  from  prolonged  constipation  (or  other  cause) 
an  obstruction  is  experienced  at  the  rectum  or  sigmoid 
flexure,  the  parts  at  the  commencement  of  the  large  bowel 
will  be  much  distended,  for  the  ileo-ca'cal  valve  will  re- 
main perfect,  and  they  will  be  called  upon  to  bear  a  fur- 
ther strain  from  the  constant  additions  to  their  contents 
made  by  the  still  active  ileum.  The  quantities  of  faeces 
that  may  then  accumulate  within  the  great  intestine  are 
truly  amazing — reports  of  masses  weighing  ten  or  fifteen 
pounds  being  apparently  quite  authentic.  The  causes  of 
chronic  constipation  are  very  various.  Hereditary  tenden- 
cy, want  of  exercise,  undue  solidity  of  the  faeces,  deficient 
nervous  influence,  as  in  hypochondriasis  and  other  ner- 
vous disorders,  etc.  Other  conditions,  also,  having  an  in- 
fluence in  this  direction,  are  related  to  the  actual  state  of 
the  bowel  itself.  Thus  we  may  meet  with  infiltration 
from  peritoneal  inflammation — weakening  from  chronic 
intestinal  catarrh — and  displacements  of  the  large  intes- 
tine (such,  e.g.,  as  the  M-shaped  colon  or  unduly  tortuous 
sigmoid  flexure). 

III.  Obstruction  to  the  Intestine  from  Con- 
striction.— This  class  may  be  held  to  include  all  mor- 
bid conditions  of  the  bowel  which  have  led  to  a  definite 
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narrowing  of  its  lumen.  The  term  will,  therefore,  take 
in  cicatricial  narrowings  and  all  the  various  forma  of 
neoplasm,  together  with  narrowings  the  result  of  old 
peritoneal  adhesions  The  \\  <  .r<  1  stricture  is  very  com- 
monly applied  t"  most  of  ill'  -'  i  asi  s,  and  the  strict 
.-iii  divided  into  i  ■■  tsses,  the  cicatricial  and  the 

5    ieturea. — The  contracting  fibrous  tissue 
which  replaces  the  solution  of  continuity  resulting  from 
an  ulceration  or  a  local   gangrene,   will  necessarily,   if 
rably  disposed,  pr<  certain  degree  of  stenosis 

of  the  bowel.  Everything  will  depend  upon  thi  extenl 
and  situation  of  the  originating  lesion.  A  -mall  patch  of 
ulceration  placed  longitudinally  can  have  but  very  little 
contracting  effect,  while,  on  the  contrary,  one  of  similar 
dimensions  placed  transversely  may  greatly,  or  almost 
completely,  occlude  the  tube  «  hen  cicatrized.  Tin-  ••■ 
cicatrices,  therefi  n  annular  ;  the 

least  injurious  those  which  occupy  the  long  axis  of  the 
bowel.   'I'h''  principal  forms  of  intestinal  ulceration  which 
cause  stricture  are  the  dysenteric,  the  typhoid,  th 
tarrhal,  ami  the  tubercular. 

DyHi  i  often  ends  in  stricture.     Natur- 

ally, it  is  the  deep  ulcerate  diphtheritic  form, 

cither  epidemic  or  sporadic,  which  are  tnosl  prone  to 
form  strong,  contracting  cicatricial  hands.     These  !lKi\ 

■il  points.     Corresp ling  with  the  usual 

localization  of  the  diarrhoeal  process,  this  form  of  si 
are    is.  most    commonly  met    with   in    the  colon,  sigmoid 
flexure,  and  n                imetimes,  indeed,  the  whole  large 
intestine  is  more  or  less  involved.     The  flexures  of  the 
colon  are  the  points  where  tb  tnosl  frequent 

and  most  Bevere.  Some  of  the  worst  strictun  s°ev<  r  seen 
an-  the  of  dysentery,  and  yet,  even  a  tight 
stricture  found  at  the  autopsy  may  not  have  caused 
symptoms  during  life.  This  is  accounted  Eor  from  the 
thai  diarrhcea  is  likely  t"  persist,  and  thus  no  solid 
matters   are   called    U] to    pass  through   the   narrowed 

opening.  If  the  ulceration  i»-  extensive,  a  remarkable 
appearance  is  given  tor  umerous  separ- 

ated patches  of  uli  ICt,  and   in  that 

way  squeeze  up  the  mucous  membrane  between  them. 
causing  it  to  project  forward;  stiff,  callous  folds  and 
hand-  are  also  produced,  ami  add  to  the  irregular  asp 

'ilar  pathological   changes   b 
it  i-  thought,  sometimes  been   mistaken  for  malignant 
ise. 
Typh  .  although  its  essential  lesion  is  an 

ation  of  the  bowel,  yel  verj  lardy  indeed  ends  in  strict- 
ure. Evidently  the  main  cause  of  this  immunity  lie-  in 
the  longitudinal  dii  I   the  ulcers,  and  the  absence 

of  much  cicatricial  tissue  necessary  for  the  healing  of  the 
majority  of  them.     It  is  quite  true,  however,  thai  very 

and  very  deep  ulcers  of  in  ttline,  and 

infrequently  encircling  the  bowel,  are  nol    uncommon. 

\     very  satisfactory  explanation  has  yel   been  given  of 

the  remarkable  immunity  from  stricture  after  typhoid 

■  baracterized  by  such  extensive  ulcerations. 

mainly  confined  to  I  he  cecum  and 
the  colon  (particularly  at  the  flexures).  Thej  nave  some- 
timi  1  the  name  of  stercoral  ulcers,  being  caused 

bj  the  mechanical  and  chemical  irritation  of  arrested 
faecal  masses.  Thej  may  occur  from  simple  chronic 
tipation,  or  be  found  as  one  of  the  results  of  an  ob- 
struction in  the  bowel  farther  down,  stricture  is  nol 
infrequently  caused  by  the  cicatrization  of  one  or 
i 

/  ire  altno-t  invariable  placed  around 

the  gut,  but  yel  are  seldom  the  cause  of  anj  severe  de- 

tenosis  ;  the  milder  forms  only  are  those  which 

tin-  more  severe,  which  are  usually  associated  with 

tuberculosis  elsewhere,  never  heal. 

■  t  Im-  suppos,., I  thai  every  cicatricial  stricture 

can  he  readily  placed  i •  or  other  ot  these  classes,  for 

not  a  fe".  i  observed  where  neither  the  previous 

history  nor  careful  examination  of  the  scar  could  d< 
mine  the  nature  of  the  ulcer  by  which  it  had  been  pro- 

A~  i.  ...id-  lot  alitj  .  « Icatricial  strictui 


bowel  are  situated  mainly  in  the  middle  or  lower  parts 
of  the  ileum  111  the  colon  flftj  per  cent,  are  in  the  sig- 
moid flexure. 

icture. — Cancer  of  the   intestines.  :,s  a 

e  of  Btricture,  is  marly  always  primary,  although 
the  wall  of  the  bowel  may  hi-  involved  secondarih 
by  extension  from  a  neighboring  part  The  form  of"  ma- 
lignant growth  which  is  He. -I  frequentlj  met  with  is  the 
cylindrical  epithelioma,  all  other  varieties,  such  as  scir- 
rims  or  encephaloid,  being  either  very  rare,  or  possibly 
d  doubtful  In  true  cancerous  Btnctun  b  of  this  kind 
we  find  the  l' ut  at  the  affected  pan  suddenly  constricted, 
the  constriction  being  chiefly  annular,  hut  a  small  part 
of  the  bowel  longitudinally  being  involved  The  inter- 
nal surface  shows  a  firm  projecting  band,  usually  more 
or  less  ulcerated,  ami  Bometimes  a  distinct,  raised,  everted 
holder  terminates  the  raw  surface  in  a  very  characteristic 
manner.  The  lumen  may  he  very  narrow,  obliterated 
perhaps  to  the  size  of  a  crow-quill,  or  even  of  a  small 
probe. 

We  shall  now  nately   the  symptomspto- 

I  by  these  various  forms  of  intestinal  obstruction. 
lassicni  features  ol  bowel  are  all 

i  illy  exemplified  in  acute  internal  strangu- 

lation, and  tire  practically  identical  with  thoa  result 
from  a  strangulated  external  hernia.     Generally  Bpeak- 

die  symptoms  set  in  suddenly  and  without  any  ap- 
parent exciting  cause,  hut  are  sometimes  perhaps  ti 
able  i"  th.  '  Efi  cts  of  a  ]  or  to  some  error  in  diet. 

Pain  is  sudden,  ami  is  at  once  ~,  vere,  the  n  gion  specially 
1  being  about  the  umbilicus,  although  it 
may  he  more  diffused  It  is  paroxysmal,  with  distinct 
intermissions,  and  is  often  accompanied  by  an  expulsive 
feeling  like  a  labor-pain.  At  this  -ta-e  its  real  nature 
may  not  suggest  itself,  and  it  may  he  looked  upon  as  a 
ratie  colic  of  tbe  ordinary  kind.     Purgatives  are 

led  to.  hut  fail  to  give  the  expected  relief. 
If  the  stronger  cathartics  he  then  employed,  their  elicit 
is  aNo  negative,  or,  more  probably,  the  distress  is  materi- 
ally increased  by  their  action.     Injections  will  bring  away 

only  small  scattered  hits  of  harden,  d  la  ei  s        K nictations 

and  vomiting  soon  begin,  and  before  long  the  lattei 
comes  fre<  I  distressing     The  abdomen 

hard,  and  resonant  ,  the  features  are  firsl  expres- 
sive of  pain  ami  anxiety,  then  drawn  and  haggard,  the 
extremities  cold,  the  fingers  livid,  the  pulse  very  small 
and  frequent,  respiration  shallow,  and  the  diaphragm 
stationary.  In  this  collapsed  condition,  death  rapidly 
s,  the  menial  faculties  remaining  <  h  ar  to  the  last. 

The  pain  is  due  to  a  combination  o  The  firsl 

in  operation,  no  doubt,  is  the  rupture  or  tearing  of  the 
peritoneum  by  the  constricting  force  Later  on.  there 
come  into  play  the  tumultuous  ami  irregular  peristaltic 
•  Hunts,  excited  in  the  intestine,  i.e.,  the  muscular 
structures  of  tiie  bowel,  at  short  intervals,  make  violent 
efforts  by  contraction  to  overcome  the  obstruction,  and 
this  necessaril)  causes  pain  oi  a  colicky  nature.  Along 
with  this  is  the  distress  produced  by  increasing  disten- 
tion of  the  gut  by  Mains  collected  abov<  Lhe  s(;ii  of  the 
constriction,  ami  after  a  time  the  additional  pain  refer- 
able to  ihe  occurrence  of  peritonitis,  local  or  general. 
At  firsl  there  is  no  tenderness — in  fact,  the  pain  maj 
actually  relieved  by  pressure — hut  this  condition  is,  of 
course,  entirely  altered  as  soon  ;,s  distention  is  at  all  con- 
siderable, and  especially  after  the  onset  ol  any  degree  of 
inflammation.     In  the  1  pain  and  vomiting  may 

be  entirely  arrested  ;  this  is  the  result  of  paralysis  of  the 
bowel,  ami  consequent  arrest  of  all  peristaltic  move- 
ments. 

Vomiting  •  reflex),  jusl  asi)  does  after  any 

Budden  injury  to  the  abdomen,  li  is  kepi  up,  however, 
l>\    other  liefly   from  the   mechanical   effect  of 

arrest  of  the  intestinal  contents,  ami  from  the  onset  of  in- 
flammation, The  vomiting  dependent  upon  the  arrest  of 
the  contents  naturally  occurs  early  or  late,  according  as 
the  obstruction  i~  situated  high  up  or  low  down.  It  is 
also  directly  influenced  b\  the  irritability  ol  the  patient, 
and  by  till  0  w  hick  the  alimentary  canal  has  bi  en 

■  cted  to  the  irritation  of  purgath  es  or  drastics.    With 
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a  constriction  high  up,  the  ejeeta  are  generally  deeply  and 
persistently  stained  with  bile.  If  it  be  in  the  ileum,  the 
vomited  matters  not  uncommonly  soon  begin  to  have  a 
foul  smell,  and,  if  opium  be  freely  used  and  remora  in- 
duced, a  decided  stercoraceous  odor  may  be  imparted  to 
them.  If  it  be  in  the  lowest  part  of  the  ileum,  or  in  the 
colon,  stercoraceous  vomiting  is  almost  sure  to  occur.  It 
was  formerly  held  that  the  ileo-csecal  valve  would  prevent 
stercoraceous  vomiting  from  an  obstruction  in  the  colon. 
This  idea  has,  however,  been  completely  disproved.  It 
has  been  shown  that,  under  these  circumstances,  the 
great  distention  necessarily  produced  destroys  the  func- 
tions of  the  valve,  and  permits  of  free  regurgitation  of 
faecal  matters:  There  are  strong  reasons  for  doubting 
the  old  theory  of  anti-peristalsis,  which  was  invoked  to 
explain  stercoraceous  vomiting.  Moreover,  such  a  re- 
versal of  the  normal  movements  is  by  no  means  necessary 
to  explain  the  occurrence.  It  is  very  evident  that,  after 
the  contents  have  accumulated  to  a  considerable  amount 
above  the  seat  of  obstruction,  every  muscular  action  (on 
the  part  of  the  abdominal  walls,  the  stomach,  or  the 
bowel  itself)  which  tends  to  drive  them  against  this  ob- 
struction must  of  necessity  have  the  effect  of  forcing 
them  in  the  only  direction  in  which  they  can  go,  viz.,  up- 
ward. The  probability  is  that,  under  the  influence  of 
these  various  forces,  a  current  is  driven  downward  along 
the  peripheral  part  of  the  tube,  while  the  central  portion 
is  occupied  by  a  return  flow,  travelling  with  similar  ve- 
locity in  the  opposite  direction. 

Constipation  may  be  said  to  be  complete  from  the  time 
that  the  obstruction  is  established.  Spontaneously,  or 
by  the  use  of  enemata,  some  fragments  of  fa'ces  may  be 
passed,  but  these  are  always  extremely  scanty  and  are 
not  followed  by  any  further  alvine  evacuations.  An  ex- 
ception to  this  occurs  occasionally  where  the  obstruction 
is  very  high  up,  when  a  moderate  diarrhoea  is  sometimes 
observed. 

Acute  obstruction  is  not  only  characterized  by  the 
symptoms  we  have  been  describing,  but  its  onset  is  usu- 
ally accompanied  by  more  or  less  definite  indications  of 
shock  or  collapse.  This  collapse  is  certainly  induced 
mainly  by  the  sudden  injury  to  the  peritoneum  and  in- 
testinal walls,  and  not  by  the  mere  fact  of  a  sudden  ob- 
struction ;  i.e.,  it  is  traumatic,  and  precisely  the  same  as 
we  see  after  wounds  of,  or  blows  upon,  the  abdomen. 
The  result  of  such  traumatism  is  a  profound  effect  upon 
the  sympathetic  system,  which  betrays  itself  by  evidences 
of  marked  vascular  disturbances  and*  disordered  action  of 
important  organs,  coldness,  lividity,  and  profuse  perspi- 
ration, small  and  rapid  pulse.  Its  degree  (it  is  sometimes 
rapidly  fatal)  depends  upon  the  impressionability  of  the 
patient  (most  declared  in  the  very  young  and  in  the  very 
old),  the  suddenness  of  the  strangulation,  and  the  extent 
to  which  the  peritoneum  is  involved.  This  sudden  and 
profound  collapse  has  sometimes  led  to  its  being  mis- 
taken for  the  onset  of  true  cholera.  It  is  more  apt  to  be 
severe  when  the  trouble  is  situated  in  the  small  than 
when  in  the  large  intestine  ;  this  is  owing  to  the  closer 
association  of  the  former  parts  with  the  great  ganglia  of 
the  sympathetic.  The  secretion  from  the  kidneys  is 
notably  diminished  in  all  cases  marked  by  much  vomiting 
and  great  collapse.  As  these  conditions  are  chiefly  ful- 
filled when  the  obstruction  is  high  up  in  the  intestine,  it 
is  in  such  cases  that  oliguria,  or,  exceptionally,  complete 
anuria,  is  witnessed.  Beyond  this,  the  symptom  possesses 
no  special  diagnostic  significance.  In  many  cases  a  com- 
bination of  the  above  symptoms  would  probably  be  suf- 
ficient to  establish  the  diagnosis,  but  it  is  generally  neces- 
sary to  have  the  corroborative  evidence  obtained  by  an 
examination  of  the  abdomen.  Information  of  the  highest 
importance  is  procured  in  this  way.  Fluid  contents,  but 
more  particularly  gases,  will  collect  in  continually  increas- 
ing quantities  above  the  occluded  part.  Distention  or 
meteorism,  therefore,  results.  The  lower  down  the 
trouble,  the  greater  the  meteorism,  and,  as  the  case  pro- 
gresses, the  distention  is  still  further  augmented  by  the 
effects  of  peritonitis  and  paralysis  of  the  intestinal  mus- 
cle. The  abdominal  distention  often  quickly  becomes  gen- 
eral, but,  in  not  a  few  cases,  the  meteorism  is  confined  to 


certain  definite  localities.  Observations,  therefore,  on  this 
point,  may  have  strong  diagnostic  value,  but  they  arc 
open  to  certain  fallacies  which  it  is  necessary  to  avoid. 
Thus,  strictures  near  the  termination  of  the  alimentary 
canal  may  cause  distinct  mapping  out  of  the  various  seg- 
ments of  the  colon,  with  depression  in  the  central  parts  of 
the  belly  ;  but  this  cannot  be  depended  upon,  owing  to 
the  variable  situation  of  the  sigmoid  flexure  and  colon, 
distention  of  which  may  thus  cause  general  tympanites. 
So,  an  occlusion  in  the  lower  ileum  or  caecum  may  cause 
projection  of  the  central  parts  occupied  by  the  small  intes- 
tine, with  comparative  flaccidity  of  the  areas  occupied 
by  the  colon  ;  but  this,  perhaps  after  only  a  short  time, 
cannot  be  depended  upon,  because  the  distention  soon 
becomes  uniform  everywhere.  In  cases  where  we  have 
to  do  with  tympanitic  distention  of  the  abdomen  from 
various  causes,  we  often  see  a  good  deal  of  turmoil  going 
on  among  the  coils  of  the  intestines,  and  these  contortions 
are  usually  accompanied  by  more  or  less  borborygmi. 
It  is,  however,  in  eases  of  complete  obstruction  of  the 
bowels  that  we  meet  with  the  most  marked  demonstra- 
tion, both  visible  and  palpable,  of  the  abnormal  move- 
ments which  are  going  on  within  the  abdomen.  There 
is  an  excessive  peristalsis  intermittently  excited  in  the 
parts  immediately  above  the  constricted  spot ;  these  coils 
are  specially  swollen  out  with  gaseous  and  fluid  accumu- 
lations. The  consequence  of  this  is,  that,  by  careful  in- 
spection of  the  abdomen,  we  can  frequently  see  the  swol- 
len coils  of  intestine  rise  into  prominence  beneath  the 
abdominal  parietes,  a  strong  wave  of  vermicular  action 
pass  along  them,  and  then,  after  a  few  moments,  subside 
as  before,  the  process  being  accompanied  by  a  gurgling 
sound.  In  the  acute  cases  this  sign  is  always  to  be  looked 
for,  but  it  is  not  at  all  so  constantly  met  with  as  in  the 
chronic  obstructions.  In  acute  strangulation,  palpation 
reveals  nothing  but  the  hardness  of  the  distended  abdo- 
men— a  tumor  will  not  be  found.  The  cases  in  which 
the  presence  of  tumor  is  to  be  looked  for  will  be  consid- 
ered later  in  this  article.  Percussion  sometimes  assists  in 
mapping  out  the  distended  portions  of  the  intestine  from 
the  rest,  but  quite  as  often  gives  a  uniformly  tympanitic 
note  over  the  swollen  belly.  Sometimes  the  dependent 
parts  may  be  dull  from  the  presence  of  fluid,  which  dul- 
ness  may  vary  with  position.  Doubt  may  thus  arise  as 
to  the  existence  of  ascites. 

Diagnosis.  —  Acute  occlusion  may  be  mistaken  for 
strangulated  hernia,  cholera,  irritant  poisoning,  peritoni- 
tis from  perforation,  hepatic  or  renal  colic.  Whenever 
a  patient  presents  symptoms  of  strangulation  of  the  intes- 
tine, it  is  the  duty  of  the  physician,  in  every  ruse,  to  ex- 
amine carefully  all  the  points  where  an  external  hernia 
could  possibly  occur — even  the  unlikely  orifices  should 
not  escape.  Endless  cases  have  been  reported  showing 
the  necessity  for  this  absolute  rule,  and,  if  required,  we 
could  add  a  few  from  our  own  experience.  This  duty  is 
nol  complete  without  a  digital  examination  of  the  rectum 
— latent  disease  of  this  part  may  prove  the  cause  of  sud- 
denly developed  obstruction.  A  case  recently  reported 
from  a,  French  source  exemplifies  this.  The  patient,  be- 
ing admitted  into  a  Parisian  hospital,  was  treated^for  an 
internal  strangulation.  The  autopsy,  however,  showed 
that  he  was  the  subject  of  a  painless  carcinoma  of  the 
rectum,  which  had  been  suddenly  occluded  by  fascal  mat- 
ters. If  known,  it  could  have  been  relieved  by  colotomy, 
but  the  rectum  had  not  been  explored. 

As  regards  cholera,  not  only  the  absence  of  diarrhceal 
flux,  but  the  presence  in  rather  a  marked  degree  of  the 
very  opposite  condition  of  constipation,  are  usually  quite 
significant  in  connection  with  the  other  accompanying 
symptoms.  It  is  only  in  times  of  epidemic  that  an  ap- 
proach to  such  an  error  is  possible.  The  symptoms  aris- 
ing from  irritant  poisoning  generally  differ  quite  enough 
from  those  of  acute  obstruction  to  enable  the  diagnosis  to 
be  made  ;  but  cases  have  occurred  where  the  post-mortem 
alone  has  been  sufficient  to  determine  the  point  with  cer- 
tainty. The  symptoms  of  hepatic  and  renal  colic  are 
generally  sufficiently  significant  in  themselves,  but  a  pos- 
sible source  of  error  from  these  affections  should  be  borne 
in  mind.     Without  doubt  many  cases  of  suspected  ileus 
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reallj  conditions  of  aggravated  colic,  to  which  possi 
i •  1  \  hi  times  may  i»-  added  real  symptoms  of  obstruction 
from  -  .in.-  temporary  cause,  generally  accumulation  of 

aal  strangulation  of  the  intestine,  unless  removed 
by  surgical  assistance,  musl  be  looked  upon  as  a  condi- 
tion tending  positively  to  a  fatal  termination,  the  most 

. 1 1 1 1 > i ■  being  l>>  general  peritonitis,  with  t>r  \\  ithoul  per- 

tion  The  vast  majority  of  all  such  cases  dii  .  g<  di  r 
ally  after  having  run  a  Bhorl  and  ver]  painful  course. 
The  exceptions  to  this  rule  are  so  few  as  to  serve  merely 
to  substantiate  the  gi  ni  ral  statement.  In  these  instanci  - 
where  spontaneous  taken  place,  we  are  left 

in  uncertainty  as  to  the  actual  cause  of  the  trouble  and 
tin-  means  by  which  relief  has  been  obtained  It  is  con 
ceivable,  however,  that  the  natural  efforts  might  be  suffl 
cienl  to  counteract  almost  any  of  the  varieties  of  occlu 
1;  inds  1 1 1 : t \  give  way.  a  noosed  knuckle  of  intestine  may 
Blip  out  again,  a  volvulus  may  untwist,  an  invaginated 
portion  may  Blough  off,  a  foreign  body  may  become  dis 
lodged      A  patient  is  n  after  apparent 

recover]  ol  this  kind,  for  there  still  remain  the  dan 
of  the  peritonitis  becoming  g<  qi  ral,  of  the  occurrence  of 
gangrene  and  perforation,  and  of  a  return  of  occlusion 
either  from  contracting  adhesions  or  from  a  recurrence  of 
the  condition  causing  the  original  attack — dangers  which 
real  and  must  enter  into  the  progm  isis 
The  higher  the  seal  of  the  occlusion,  generally  speak- 
big,  the  more  acute  the  course — tin-  only  striking  excep- 
tion being  in  tin  case  of  volvulus  of  the  sigmoid  flexure, 
which  maj  proceed  as  rapidly  as  an  obstruction  in  the 
duodenum.  The  average  duration  of  all  cases  is  about 
m\  days,  tin-  extremes  varying  from  twelve  hours  in 
thirteen  or  fourteen  daj  s 

i  i/>i.t,  which,  as  already  mentioned,  N  chiefly  found 
at  the  sigmoid  flexure,  occurs  much  more  frequentlyin 
nun  than  in  women  <  If  twenty  cases  by  Mr.  Treves,  six- 
teen were  men  It  i-  an  affection  of  advanced  ami  mid- 
dle life,  a  majority  i>!"  the  patients  being  between  forty 
ami  sixty  'I'lir  cause  for  this  i-  probably  tin-  greater 
liability  of  persons  of  tiii-  age  to  Buffer  from  constipation 
Most  of  tin-  persons  w  ho  Buffered  from  this  accident  \\  ere 
known  to  have  been  habitually  constipated,  generally  fur 
a  long  period  before  tin-  occurrence  of  tin-  obstructive  at- 
tack. Tin-  constipation  mayormaynot  have  given  rise 
t"  symptoms,  such  as  spells  of  colic  with  vomiting  and 
perhaps  distention  of  tin-  belly.  The  onset  i-  usually 
Budden  Abdominal  pain,  some  collapse,  vomiting,  ami 
Boon  distention.  When  the  onset  ha-  been  less  abrupt, 
then-  has  been  persistent  constipation  for  a  time,  followed 
by  uneasiness  in  the  belly,  developing  into  actual  pain, 
then  nausea  and  vomiting,  and  finally  tympanitic  disten- 
tion. Tin-  pain,  though  a  marked  feature,  is  apparently 
nut  so  intense  as  in  many  of  the  cases  of  strangulation  of 
the  intestine  by  bands  It  i-  persistent,  hut  exacerbated 
at  intervals,  its  severity  l>einLr  usually  in  proportion  to 
the  acuteness  of  the  case.  In  tin-  later  stages,  it-  features 
become  lost  in  the  picture  of  a  general  peritonitis.  The 
vomiting  is  in  no  mean-  early,  i-  no|  a  specially  promi- 
nent Bymptom,  and  ran  h  becomes  stercoraceous.  The 
constipation  i-  generally  positive  and  ah-. .lute  from  the 
very  first.     Collapse  is  usually  considerable,  hut  depends 

ttly  upon  the  severity  ami  acuteness  of  th iset. 

Tenesmus  ..curs  in  a  considerable  number  of  cases  of 
volvulus  of   tie-  sigmoid  flexure,   ami.   in  a   few.  it    has 
observed   to  a   ven    distressing  degree.     Abdom- 
inal distention   i-   probably  more  marked  and   reaches 

i  dimensions  from  volvulus  more  frequently  than 
from  anj  ..tint-  form  of  obstruction  li  Been  early,  the 
swelling  inn  be  observed  t..  he  localized  in  the  umbilical 
ami  epigastric  regions,  Inclining  t.>  the  left  side,  hut.  be- 
fore verj  long,  the  tympanites  becomes  more  diffuse, and 
tin  bell]  i-  uniformly  ami  enormous!]  puffed  out  In 
primarily  acute  cases,  coils  "i   intestine  an-  not  visible 

through    the   abdominal    wall  ;    hut   the   phenomenon   can 

isionally  be  witnessed  when  the  volvulus  i-  secondary 
to  some  disease  ol  a  chronic  nature  which  ha-  caused  par 
tial  obstruction      It  i-  sometimes  useful  to  employ  ene- 

mata  for  diagnostic  purposes       lu  volvulus  of  the  sigmoid 


flexure  it  would  he  found  that  such  a  quantity  only  of 
w  at.  r  could  he  injected  a-  w .  .uld  suffice  to  till  the  rectum 
ah.iie.       Volvulus    tends   invariahly   to   a    fatal    issue,    the 

average  duration  being  about  si\  days.  It  is  thought 
that,  once  a  volvulus  ha-  become  fairly  established,  it 
cannot  spontaneously  relieve  itself.     The  symptoms  aris- 

from  Volvulus  Of  the  -mall  intestine  are  suhstantially 

the  same  as  those  just  described,  the  chiel  points  of  dilfer- 
ence   being  that  the  vomiting  i-  earlier  and  stercoraceous 

matters  more  likely  to  he  brought  up.    These  cases  also 

may  he  either  acute  or  chronic. 

i  iuil,., i,. — The    s\  nipt'. ins    of    inl  u--ii-oeptioli    or 

invagination  an-  often  very  vague  and  tin-  diagnosis  diffi- 
cult, hut  in  other  cases  the  oi  currence  is  marked  by  spe 
peculiarities  in  the  symptoms  as  compared  w  ith  other 
torn  i-  of  obstruction.  The  initial  symptom  will  probably 
he  a  Budden  and  severe  griping  pain  in  the  region  of  the 
umbilicus.  Tin-  lessens  after  a  time  and  then  continues 
at  interval-,  in  a  remittent  fashion.  There  is  not  neceasai 
ily  any  tenderpess  at  first— on  the  contrary,  pressure  may 
even  give  relief — hut  this  feature  i-  soon  lost.  Vomiting 
may  de\eh,p  early,  hut.  though  often  absent  in  the  begin- 
ning, is  prett]  Bure  t cur  later  on.  Then-  i-  no  imme- 
diate constipation,  tin-  bowel  below  continues  discharging 
it-  contents,  and,  moreover,  the  lumen  of  the  inte-ti: 
only  partially  occluded,  and  a  certain  amount  of  faecal 
matter  still  passes  through  the  narrowed  opening.  Some- 
times there  i-  even  some  diarrhi 

[n  either  case,  however,  then-  i-  almost  invariahly  an 
admixture  of  blood  with  tin-  stools      The   quantity  of 

l.l I  maj  evi  n  he  considerable,  arising,  of  course,  from 

oozing  from  the  constricted  and  congest*  d  portion  of  the 
imprisoned  gut.  Following  these  early  symptoms,  the 
progress  of  the  case  depends  largely  upon  the  situation 
of  the  trouble,  and  is  capable  of  assuming  a  markedly 
acute  form,  ..r  a  prolonged  chronic  course.  In  the  lesser 
bowel  strangulation  i-  raj. id.  and  signs  of  enteritis 
quickly  develop.  Then,  i-  abdominal  tenderness  with 
fever,  and  constant  vomiting  sets  in.  while  no  faecal  evac- 
uations occur,  except,  perhaps,  blood-stained  matters 
from  the  i  ingested  and.  possibly,  gangrenous  intestine. 
In  this  way  the  patient  may  rapidly  succumb  after  the 
manner  of  those  suffering  from  acute  internal  strangula- 
tion. Again,  then:. .re  violent  symptoms  may  abate  and, 
after  the  discharge  of  foetid  and  bloody  stools  for  a  vari- 
able  length  of  time,  a  gangrenous  ma—  escapes  entire,  or 
in  fragments,  and  tie-  immediate  dangers  may  he  consid- 
ered to  he  over.  The  -\  m plums  of  i In-  chronic  kind  are 
more  difficult  to  describe.  Abdominal  pain,  of  a  not 
very  seven-  i  haracti  r.  i-  experienced  from  time  to  time, 
the  intervals  often  being  long — there  may  he  no  definite 
constipation — vomiting  occur-  only  occasionally.  After 
an  uncertain  interval  vomiting  becomes  more  frequent, 
ami  finally  incessant,  perhaps  Btercoraceous.  Mm 
and  bloody  alvine  discharges  an-  numerous,  simulating 
perhaps  a  dysenteric  diarrhoea.  Death  i-  generally 
brought  about  by  gradual  exhaustion.  Although  the 
general  rule  i-  a-  above  slated,  yd  exceptionally  acute 
strangulation  may  occur  at  the  outset  within  the  large 
intestine,  and.  on  the  cmUrary,  a  chronic  intussusception 
may  be  found  in  the  small  intestine.  The  folding  to- 
gether of  a  number  of  layers  of  bowel,  and  the  .-welling 
which  follow  -  in  the  constricted  part,  necessarily  produce 
a  lump,  or  tu r,  and  one  of  the  most  constant  and  im- 
portant signs  of  an  intussusception  i-  the  recognition  of 
this  tumor.  Except  there  be  some  physical  difficulty  in 
the  way  of  the  exploration  of  the  abdomen,  by  reason  of 
excessive  fat  or  tympanites,  or  great  tenderness,  this  can 
nearly  alwa\  -  he  detected  on  careful  palpation  of  the  ab- 
domen. The  nature  of  such  a  tumor  can  often  he  cor- 
rectly surmised  from  its  elongated  shape,  and  occasion- 
ally by  the  perception  of  changes  in  its  outline  under  the 

influence  of  peristaltic  movements.  Examination  by  the 
rectum  will  furnish  a  positive  diagnosis,  when  the  mass 
ha-  descended  low  enough  tu  come  within  reach.  The 
apex  of  the  Intussusception  presents  a  peculiar  feel  to  the 
examining  linger,  which  ha-  been  very  commonly  com- 
pared tu  a  softened  cervix  uteri,  with  a  somewhat  patu- 
lous o-.    The  principal  points  enabling  a  distinction  to  be 
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made  between  invagination  of  the  large  and  of  the  small 
intestine  are  :  (a)  Tenesmus  is  common  and  often  severe 
in  the  former,  seldom  present  and  not  so  marked  in  the 
latter  ;  (b)  haemorrhage  is  much  more  copious  in  the 
latter;  (c)  obstruction,  or  occlusion,' is  a  much  more 
prominent  condition  in  the  latter  ;  (d)  the  existence  of  a 
well-defined  tumor,  especially  one  felt  per  rectum,  points 
to  invagination  of  the  large  intestine.  Invagination, 
more  particularly  ileo-caecal,  occurs  largely  among  young 
children,  including  babes  only  a  few  months  old.  Prob- 
ably one-half  of  the  total  number  of  cases  are  in  children 
under  seven  years  of  age. 

Obstruction  from  Focal  Accumulation. — The  subjects 
of  this  form  of  obstruction  are  generally  persons  known 
to  have  suffered  from  very  infrequent  movements  of  the 
bowels.  Very  large  evacuations  are  obtained  from  time 
to  time  by  the  use  of  aperients,  and  very  often  the  indi- 
viduals are  liable  to  occasional  attacks  of  what  appears 
to  be  a  diarrhoea.  This  is,  in  reality,  a  slight  catarrh  set 
up  by  the  irritation  of  the  faecal  masses.  Such  a  state  of 
things  may  last  a  long  time  without  producing  any  symp- 
toms, or,  at  most,  slight  abdominal  discomfort.  At  other 
times  marked  digestive  disturbances  are  induced,  accom- 
panied by  loss  of  flesh,  weakness,  and  tendency  to  hypo- 
chondriasis. From  pressure  upon  the  lumbar  or  sacral 
nerves,  pains  may  be  felt  in  the  back,  or  sometimes  along 
the  back  of  the  thigh.  The  distention  of  the  abdomen  may 
grow  worse,  and  much  discomfort  with  palpitation  and 
perhaps  dyspnoea  be  produced  ;  eructations  of  a  disagree- 
able character  are  apt  to  be  troublesome  ;  lastly,  nausea 
or  vomiting  will  occur.  The  latter  will  increase  in  sever- 
ity and,  if  the  condition  remain  unrelieved,  will  ultim- 
ately become  feculent.  Even  prolonged  cases  of  obstruc- 
tion from  this  cause  may  be  relieved  spontaneously,  or  by 
remedies  ;  but,  failing  this,  all  the  other  indications  of 
acute  ileus  develop,  and  the  patient  dies.  Cases  are  re- 
ported which  recovered,  after  two,  or  even  three,  months 
of  absolute  constipation.  A  condition  differing  from  the 
above  description  is  that  in  which  the  person  suffers  dur- 
ing a  series  of  years  from  occasional  attacks  of  acute 
obstruction,  perhaps  even  accompanied  by  stercoraceous 
vomiting,  which  are  as  frequently  relieved  by  procuring 
an  evacuation  of  the  bowels.  In  a  certain  proportion  of 
cases  of  long  standing,  the  faecal  accumulation  can  be 
made  out  through  the  abdominal  parietes  in  the  form  of 
a  tumor.  This  is  usually  in  the  caecum,  and  is,  there- 
fore, most  evident  in  the  right  iliac  fossa  and  toward  the 
outer  half  of  Poupart's  ligament.  This  tumor  is  usually 
painless,  and  feels  uneven  and  hard.  With  reference  to 
masses  in  the  colon,  allowance  must  always  be  made  for 
possible  displacement  of  the  gut,  owing  to  the  weight  of 
its  contents.  If  the  tumor  can  be  indented,  like  dough, 
by  the  fingers,  its  nature  is  certain.  When  there  is  in- 
flammation about  the  crecumin  such  a  case,  the  existence 
of  some  pain  and  tenderness  may  throw  doubt  upon  its 
character,  and  I  know  of  one  instance  in  which  a  very 
able  physician  fell  into  the  error  of  mistaking  a  faecal 
collection  in  that  situation  for  cancer.  The  prognosis  in 
obstruction  from  faeces  is,  generally  speaking,  good  ;  but 
the  longer  it  has  lasted,  and  the  more  severe  the  attacks, 
the  greater  the  danger. 

Stricture  of  the  Intestine. — These  cases  are  almost  all  of 
a  chronic  nature,  and  thus  distinguished  from  those  of  oc- 
clusion, which  for  the  most  part  present  a  strikingly  acute 
onset  and  course.  A  constriction  may  be  the  result  of 
an  acute  occlusion,  the  symptoms  setting  in  suddenly, 
subsiding,  and  being  replaced  by  those  of  a  greater  or 
less  degree  of  stenosis.  The  opposite  of  this  may  also 
occur — a  constriction  which  has  been  causing  trouble  for 
a  long  time  may  be  suddenly  blocked  up,  and  then  we 
have  all  the  indications  of  acute  occlusion.  It  is  by  no 
means  to  be  supposed  that  every  degree  of  constriction  will 
produce  symptoms.  On  the  contrary,  in  certain  situations 
narrowing  may  go  on  for  a  long  time  unperceived,  and  it 
will  be  only  when  this  has  attained  a  high  degree  that  it 
will  make  its  presence  known.  The  more  inspissated  are 
the  matters  which  must  pass  through  the  narrowed  section 
of  the  tube,  the  sooner  symptoms  will  arise,  and  vice  versa. 
It  follows,  therefore,  that  strictures  of  the  colon  and  rec- 


tum are  those  which  will  be  soonest  detected,  and  that  seri- 
ous diminution  in  the  lumen  may  persist  in  the  ileum  and 
higher  portions  of  the  tube  without  causing  any  disturb- 
ance, perhaps,  until  a  total  obstruction  occurs.  The  most 
obvious  effect  of  a  constriction  consists  in  remora,  or  de- 
lay of  fluids  and  gases  of  the  intestines  in  the  parts  above 
the  dam.  Meteorism,  therefore,  is  an  important  and  very 
constant  symptom.  This  distention  of  the  belly  will,  of 
course,  vary  with  the  site  of  obstruction,  being  greatest 
when  the  lower  sections  of  the  bowel  are  occluded,  and 
vice  versa.  It  necessarily  also  is  in  direct  proportion  to 
the  degree  of  constriction.  The  remarks  made  in  a  pie 
ceding  paragraph  with  reference  to  the  portion  of  the  ab- 
domen which  is  found  to  be  distended,  according  as  an 
obstruction  occupies  different  localities,  apply  as  well  to- 
these  more  slowly-developed  strictures.  It  is,  indeed,  in 
the  latter  rather  than  the  former  that  definitely  mapped 
out  areas  of  distention  are  conspicuous,  as  indicating  the 
seat  of  the  block.  In  these,  too,  we  often  have  oppor- 
tunities of  observing  the  alternate  distention  and  flaccid- 
ity  of  these  parts  in  accordance  with  the  varying  state  of 
the  constricted  bowel,  which  at  one  time  prevents  any- 
thing passing  through,  and  then  again  allows  of  the  escape 
of  thedammed-up  contents.  During  the  period  of  disten- 
tion, the  individual  complains  of  fulness  and  uneasi- 
ness with  flatulence,  and  often  of  a  good  deal  of  colicky 
pain,  which  again  pass  off,  with  relief  to  the  tympanitic 
condition.  During  the  attacks  it  is  quite  often  possible 
to  see  clearly,  through  the  abdominal  walls,  the  alternate 
rise  and  fall  of  the  affected  parts  under  the  influence  of 
the  muscular  movements  of  the  intestines.  These  visible 
peristaltic  movements  are  very  striking,  and  have  much 
diagnostic  value.  They  are  far  more  evident  than  in  the 
acute  cases,  owing  to  the  greater  hypertrophy  of  the  mus- 
cular coat  of  the  bowel  and  to  the  emaciation,  which  is,  of 
course,  more  frequent  in  these  chronic  cases.  In  this  con 
dition  it  is  customary  to  hear  numerous  and  loud  borbo- 
rygmi,  which  are  often  audible  even  when  the  listener  is- 
standing  at  some  distance  from  the  patient.  A  constricted 
state  of  the  bowel  is  generally  also  declared  by  the  exist- 
ence of  disturbances  in  the  evacuations.  The  prevailing 
condition  is  constipation,  which  becomes  more  marked. 
The  patient  complains  that  when  this  lasts  some  days  he, 
suffers  from  distention,  and  the  troubles  dependent  upon 
this  ;  states  that,  after  taking  physic,  these  symptoms  are 
much  relieved,  and  that  the  evacuations  produced  are 
diarrhoeal,  but  frequently  extremely  foetid.  Sometimes 
spontaneous  relief  is  afforded  upon  the  escape  of  numer- 
ous hardened  scybala.  It  is  not  uncommon,  with  a  con- 
striction in  the  ileum,  to  have  diarrhoea  persisting  through- 
out the  course  of  the  case,  due  to  the  increased  peristaltic 
action  set  up.  We  are  not  specially  concerned  with  strict- 
ures of  the  rectum,  as  these  fall  within  the  province  of 
the  surgeon,  but  it  should  be  remembered  that  stenoses 
of  this  part  are  very  apt  to  cause  the  appearance  of  pecu- 
liar ribbon-  or  pipe-stem-like  faeces,  which  are  of  great 
significance.  Persons  who  are  the  subjects  of  stricture  of 
the  intestine  suffer  before  long  in  general  health.  If  the 
disease  be  malignant,  of  course  emaciation,  anaemia,  and 
debility  are  to  be  looked  for.  But,  even  without  this  ele- 
ment, there  is  an  enfeebled  state,  want  of  energy,  and  ir- 
ritability, with  a  decided  tendency  to  be  hypochondriacal. 
A  stricture  may  slowly  and  progressively  lead  on  to  com- 
plete occlusion,  or  it  may  become  suddenly  occluded  by 
the  jamming  of  some  foreign  body  into  the  lumen  of  the 
stricture.  In  the  latter  case,  the  symptoms  will  be  simi- 
lar to  those  of  internal  strangulation.  Such  cases  are 
difficult  to  recognize,  and  except  the  history  be  sufficient, 
are  quite  likely  to  be  looked  upon  as  acute  ileus.  Mis- 
takes are  specially  liable  to  occur  in  cases  of  strictures 
which  have  been  practically  latent  until  the  sudden  at- 
tack characterized  by  indications  of  complete  obstruction. 
When  we  have  to  do  with  a  progressively  advancing 
stenosis,  there  is  a  constant  struggle  between  the  passive 
resistance  of  the  delayed  contents  and  the  propulsive  ac- 
tion of  the  hypertrophied  bowel.  Up  to  a  certain  limit 
the  power  of  "the  latter  is  sufficient.  When,  however,  this 
limit  is  reached,  complete  stasis  results,  and  a  collection 
(sometimes  immense)  takes  place  from  the  dam  upward. 
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ii  a  <ciii(!iiinn  1 1 1 .- 1  \  even  yet  to  red  from  b 

spontaneous  softening  or  by  the  effects  of 

medical  treatment,  even  aftei  thi  marked  symp 

toms  of  ileus.     Considerations  of  this  kind  are  sufficient 
to  '  \  plain  the  cases  in  whi<  ii  we  find  an  .-11111)11111  of  alter- 
nating diarrhoea  and  marked  constipation  in  the  Bub 
of  intestinal  Btrictun       ^.ftei  a  greater  or  less  time  com 
plete  mi  lusion  results,  « itb  great  disti  the  weak 

encd  and  Ij  zed  intestine.    In  man]  .  the 

original  disorder  i-  Mill  further  complicated  by  slough 
"i  the  mucous  membrane  in  the  dilated  part  and  1 1 1<- 

julting  Iherefr These  maj  induce  local  pi  ri 

tonitis,  or  ultimately   pi  ind   thus   brin 

idly  fatal  issue.     They  may  also  be  the  :  foul 

infiltrations  of  th<  ritoneal  ti  bicb   may 

lead  i"  feecal  ftstul  tin,  to  systi  orption  ol 

putrid  matters  and  the  phenomet  poisoning. 

In   malignant   strii  ccui    simply   from 

ressive  wasting  and  debility,  as  seen  in  other  forms 
of  visceral  cancer,     In  a  certain  proportion  of  casi 
Btricture  there   is  the  possibility  of  spontaneous  reco^ 
cry.  either  complete,  oi    at  for  a  time,  by  the 

nation  of  an  external  ftecal  fistula.  Or  the  same  re 
miIi  may  be  artificiall}  brought  about  bj  a  surgical  oper 
at  ion.  rbus,  if  the  existence  of  a  stricture  be  di 
mined  with  certainty,  the  prospects  of  a  complete  cure 
must  be  considered  ven  small,  and  even  partial  recovery 
i-  quite  exceptional.     The  diagnosis  of  a  stricture  of  the 

itine  is  sometimes  easy,  as,  e.%  when  it  is  to  be  fell 
in  the  re<  turn      [n  other  cases,  a  reasonable  consideration 

lie  clinical  history  affords  some  assistance.    The  most 

importanl  antecedent   fact,  perhaps,  is  an  account  of  a 

previous  attack  of  dysentery.     This  is  particularly  to  be 

or  if  the  symptoms  indicate  disorder  in  the  lower 

part  of  the  large  iutestine.     A  previous  attack  of  typhoid 

r,  or  tuberculosis  elsewhere,  or  typhlitis,  or  injurj  to 
the  abdomen,  cannot  be  said  to  possess  any  reliable  signifi- 
cance. A  great  many  ulcers  of  the  bowels  are  latent,  uot 
declaring  their  prt  gnizable  symptoms. 

Ii  must  be  remembered,  too,  that  a  verj  long  period  may 
elapse  between  the  original  lesion  and  the  occurrence  of 
any  indications  ol  a  resulting  stricture.     Thus,  af ter  dys- 

enterj   an  interval  of  anj  duration,  from  i  to  several 

years,  has  been  observed  between  the  attack  and  the  on; 
set  ol  obstructive  symptoms.  The  medical  history  may, 
again,  be  pun  h  aegative,  and  the  indefinite  abdominal 
symptoms  complained  of  may  remain  unexplained,  being 
referred  to  chronic   catarrh,  tubercular   ulceration,  etc. 

infrequently,  an  undiagnosticated  stricture  has  been 
disco\  1  riil  at  an  autopsj  .  <yi   Boss 

INTESTINAL    OBSTRUCTION;    TREATMENT.     In 

describing    the  treatment   of  this  affection,   acute    and 

chronic  obstruction  will  first  be  dealt  with  generally  and 

:  describing  in  detail  the  various  remedies  and  meth- 

employed,  the  special   treatment  of  the  individual 

instruction  \\  ill  be  considi 

Am  11    Obstruction.  -The  treatment   of   acute  ob 

struction  is  a  subject  ed  with  difficulties,  and 

one  about  which  there  is  a  great  variety  of  opinion.    The 

men  of  the  older  g  relj    entirely  on  the  "rest, 

im,  and  starvation"  treatment,  and  bold  that  opi 
live  measures  are  seldom,  if  1  san  .  the  younger 

generation,  on  the  other  hand,  think  that  the  treatment  by 
•■  rest,  opium,  and  starvation  "  is  well  enough  as  a  tenta- 
tive measure  in  the  early  period  ol  acute  obstruction,  bu1 
as  a  curative  method  ii  ,is  rarely  successful,  and  that  it' 
relief  can  be  afforded  at  all  ii  will  be  by  some  form  of 
operation. 

practitioner  without   much  experience,   looking 
into  hi-  text  h  guidance,  might  imagine,  from  the 

verj   exact  description  given  of  the  symptoms  peculiar 
■  ii  form  of  intestinal  obstruction,  that  the  differential 
diagnosis  is  a  simple  matter,  and  Ilia  I   be  meet 

with  a  case,  be  would  only  have  to  emploj  a  certain 
method  of  treatment  for  a  ■  rm  ol  obstruction, 

and  -"  relieve  lii-  patient,  if  relief  were  possible,  In 
actual  practice,  however,  the  diagnosis  of  the  special 
form  oi  obstruction  we  liave  before  us  is  by  110  means 


easy,  and,  in  most  cases,  the  exact  nature  of  the  affection 
cannot  i»-  determined  except  by  laparotomy,  or  on  the 
post  mortem  table,  The  sermons  preached  daily  by  the 
morbid  anatomists  are  valuable  checks  to  the  sin  of  diag- 
nostic dogmatism  in  abdominal  affections. 

There  are,  nov  tain  general  principles  t"  be  fol- 

lowed  in  cases  where  acute  obstruction  is  evident. 

In  the  early  period  ol  these  cases  purgatives  should  be 
Btricllj  avoided  ;  enemata  may  be  administered,  but  pur- 
gatives never     Opium,  in  full  doses,  should  be  given  hy- 

11  ally  to  allay  pain  and  arrest  the  peristaltii 
1  ii  hi  "t    the  bowels.     Food  should  m  1  □  to  the 

patient  by  the  mouth,  as  ii  is  always  rejected,  but  the 
Btrengtb  should  be  maintained  by  nutritious  enemata. 
The  I  Bmall  pii  e  is  often  acceptable,  as 

it  quenches  the  thirst  and  allays  vomitii 

[f,  after  washing  out  the  lower  bowel  several  times. 
the  fluid  injected  returns  unchanged,  and  at  the  same 
time  the  vomiting  continues  incessantly,  in>  relief  can  be 
hoped  for  by  anj  other  mean-  than  laparotomy.  Delay 
in  these  cases  is  most  dangerous  1  we  Bbould  not  wait  for 
the  vomiting  to  be  faecal  (that  iB  evidence  of  obstruction 
im-  duration),  but  open  the  a  in  lumen  at  once,  for  the 
earlier  the  operation   i-  ed  the  greater  arc  the 

chances  ol  success.  In  the  fatal  cases  following  opera- 
tion this  result  is  not,  as  a  rule,  caused  bj  the  laparot- 
omy, but  i'\  it-  i""  late  performance  and  the  advanced 
condition  of  the  grave  changes  in  the  bowel  which  result 
from  the  long-continued  obstruction.  This  is  especially 
apt  to  be  so  in  those  subacute  cases  due  in  intussuscep- 
tion, local  inflammation,  and  hernia,  where,  the  Bymp- 
tnni-  g  very   urgent,  operation  is  delayed  till  too 

late  (Wheelhouse).  Wheelhouse1  Bays  the  previous  his- 
tory of  the  patient  is  important.  "It  he  has  ]i:i(I  perito- 
nitis, perityphlitis,  enteritis,  or  other  inflammations  where 
lymph  inn)  be  poured  out  and  bands  afterward  form,  the 
indications  for  operation  arc  mure  urgent." 

In  those  cases  which  have  all  the  symptoms  of  a  stran- 
gulated hernia,  and  yet  im  hernia  can  be  made  out  exter- 
nally, it  is  reasonable  to  suppose  thai  the  case  is  one  of 
internal  strangulation,  which  can  only  be  relieved  by  <>p- 
eration,  as  reduction  by  taxis  is  out  nf  the  question. 

In  subacute  cases  which  have  lasted  five  or  six  days, 
many,  if  operated  On  die  oi  exhaustion,  and.  according 
tu  Mr  Treves,5  in  cases  of  intussusception,  after  death  a 
process  of  spontaneous  cure,  nearly  complete,  ha-  been 
found,  and  apparently  was  only  arrested  by  exhaustion 
owing  to  the  patient's  inability  to  take  food. 

In  chronk  obstruction,  while  there  is  reason  to  be- 
lieve that  a  stricture  exists  in  ihe  intestines,  due  to  inter- 
nal <>r  external  causes,  it  is  very  important  that  proper 
t I  should  in-  taken,  bo  that  nothing  that  is  not  per- 
fectly fluid  "i-  in  a  pultaccous  condition  .should  ent<  r  the 
bowel.  The  swallowing  of  all  indigestible  Bubstances 
pips,  plum  or  cherry  stones,  raisins,  etc., 
should  he  strictly  avoided.  Should  constipation  he  pres- 
ent, mild  laxatives  may  he  cautiously  administered,  or 
simple  enemata,  but    /•■  ihottld  mi    )<■•   OOCOUld   bt 

[f  the  stricture  be  within  reach,  as.  for  instance, 
in  the  rectum,  ii  may  lie  dilated  with  bougies  or  incised. 
Excision  ol  a  1  am  1  rous  stricture  «'i  the  lower  end  of  the 
rectum  is  an  operation  which  has  afforded  very  good  re 
suits,  and.  if  performed  early,  the  life  of  the  patient  may 
in    pi  years  and  his  comforl  not  seriously  in- 

red  with.     When  almost  com  plete  obstruction  occurs 
from  nan  tin-  lumen  01  the  bowel  by  the  in- 

creased growth  of  the  stricture,  then  the  question  ai 
as  tu  tie-  advisability  of  establishing  an  artificial  anus. 
If  the  growth  can  he  felt  through  the  rectum,  left  lum- 
bar eo|(iioin\  should  in- performed.  Cancerous  strictures 
nearly  always  occui-  in  the  lame  bowel,  and,  if  the  strict- 
ure cannot  in-  fell  through  Ha  rectum  and  the  age  and 
appearance  of  the  patient  indicate  malignant  disease, 
right  lumbar  colotomy  should  always  he  performed 
(Paul) 

It  tin-  Btricture  he  in  the  small  bowel  the  abdomen 
should  he  opened  and  an  artificial  anus  established,  or 
ihe  affected  portion  ol  bowel  should  in  resected  and  the 
divided  ends  sutured  or  fixed  iu  the  abdominal  incision. 
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Iu  cases  of  chronic  obstruction  which  have  lasted  for 
months  and  the  cause  cannot  be  exactly  determined,  an 
exploratory  incision  is  the  proper  procedure,  for  by  the 
establishment  of  an  artificial  anus  life  may  be,  in  many 
cases,  much  prolonged.  When  possible,  in  suitable  cases, 
the  operation  should  be  performed  early  and  before  the 
system  has  become  debilitated,  as  the  better  the  condition 
of  the  patient  at  the  time  of  operation  so  much  the  greater 
is  the  chance  of  success.  Patients,  as  a  rule,  refuse  ope- 
ration till  the  discomfort  of  the  obstruction  is  .so  great 
and  their  condition  so  deteriorated,  that  operation  is  only 
performed  as  a  dernier  ressort,  with  the  hope  of  prolonging 
for  a  short  time  the  life  of  the  patient. 

Methods  oe  Treatment  in  Detail.  —  Best,  Starva- 
tion, and  Opium. — This  treatment  is  of  very  old  date, 
and  many  yet  believe  it  to  be  the  only  treatment  that 
should  be  pursued  in  cases  of  acute  intestinal  obstruction. 
It  consists,  in  short,  of  entire  abstinence  from  food,  from 
physical  exploration  of  the  parts,  enemata,  etc.,  and  the 
administration  of  opium  or  morphia.  All  are  agreed  as 
to  the  propriety  of  adopting  this  treatment  in  the  early 
stages  of  acute  cases,  but,  as  already  mentioned,  sur- 
geons of  the  present  generation  are  not  in  favor  of  trust- 
ing to  it  implicitly,  but  in  suitable  cases  recommend 
further  treatment  by  operation. 

Opium. — In  cases  of  obstruction  opium  is  the  most 
valuable  drug  we  possess  ;  it  not  only  allays  pain,  but 
arrests  the  peristaltic  action  of  the  bowels  and  gives  to 
the  inflamed  parts  physiological  rest.  Man}-  eases  of  ob- 
struction are  recorded  as  being  cured  by  the  free  adminis- 
tration of  opium  ;  it  is  certainly  very  probable  thai  not  a 
few  cases  of  commencing  invagination  have  ended  favor- 
ably by  its  administration.  But  we  must  not  trust  en- 
tirely to  opium,  even  when  combined  with  rest  and  star- 
vation. Opium  has  its  dark  as  well  as  its  bright  side, 
and  if  given  early  iu  cases  of  obstruction  it  obscures  the 
symptoms  and  so  lessens  the  chance  of  making  a  diagno- 
sis ;  the  patient's  condition,  no  doubt,  improves,  vomit- 
ing and  pain  may  be  less,  the  pulse  better,  and  the  skin 
moist  ;  but  at  the  same  time  the  bowel  may  be  in  a  gan- 
grenous condition,  and  the  patient  only  dies  the  easier 
from  having  been  dosed  witli  opium.  Again,  the  lessen- 
ing of  the  severity  of  the  symptoms  may  so  lull  the  sus- 
picions of  the  medical  attendant  that  operation  is  delayed 
and  the  patient  deprived  of  his  only  chance  of  life.  I 
repeat  that  opium  is  a  valuable  drug  iu  the  treatment  of 
obstruction  if  used  with  discretion,  and  with  a  lull  knowl- 
edge of  its  effects;  it  is  rarely  curative,  but  always  re- 
lieves pain  and  lessens  the  peristaltic  action  of  the  bowels. 

Belladonna. — Dr.  Brinton  first  introduced  the  use  of 
this  drug  in  the  treatment  of  intestinal  obstruction,  be- 
cause of  its  power  to  produce  relaxation  of  the  unstriped 
muscular  fibres  of  the  bowel.  Many  speak  very  highly 
of  it  used  alone  or  in  combination  with  opium,  as  it 
lessens  the  sickness  and  depression  caused  by  opium 
given  alone.  It  ma}-  be  administered  by  the  mouth,  or 
atropine  may  be  injected  hypodermatically.  It  has  been 
used  externally  on  the  abdomen  in  form  of  ointment  or 
plaster.  Belladonna  is  sometimes  useful  in  eases  of  fa?- 
cal  accumulation,  but  in  cases  of  true  obstruction  it  can 
be  of  but  little  service. 

'Enemata. — In  cases  of  chronic  obstruction  of  the 
bowels  enemata  are  of  considerable  benefit  ;  they  are 
especially  useful  iu  those  eases  where  vomiting  occurs. 
In  cases  of  obstruction  due  to  faecal  accumulation  enema- 
ta are  particularly  beneficial.  Warm' water  is  generally 
sufficient,  by  repeated  injections,  to  clear  out  the  large 
intestines,  but  in  cases  of  impacted  faeces  enemata  of 
sweet  oil,  with  one  drachm  of  spirits  of  turpentine  to  the 
pint,  give  extremely  satisfactory  results. 

Enemata  have  frequently  proved  useful  in  effecting  the 
reduction  of  an  intussusception  ;  to  be  of  service  they 
must  be  administered  early  and  copiously.  Some  rec- 
ommend that  they  should  be  administered  with  the  pa- 
tient in  the  inverted  position. 

In  cases  of  acute  obstruction  the  benefit  of  enemata  is 
not  so  clear  ;  many  medical  men  in  these  cases  object  to 
them  altogether,  because  they  are  liable  to  increase  the 
peristaltic  action  of  the  bowels. 


In  certain  cases  enemata  are  inadmissible,  and  often  in- 
jurious. They  cannot  possibly  lie  of  benefit  in  cases  of 
intussusception  where  the  iuvaginated  bowel  has  reached 
low  down,  in  stricture  of  the  rectum,  or  in  cases  of  vol- 
vulus of  the  sigmoid  flexure  ;  iu  this  latter  affection  ene- 
mata only  increase  the  amount  of  twisting,  and  so  do 
infinite  harm. 

Mr.  Treves4  says  that  when  once  the  bowel  is  stilled 
by  opium,  thirst  may  be  relieved  by  copious  enemata  of 
hot  water  without  increasing  intestinal  disturbance. 

Some  surgeons  recommend  that  copious  enemata 
should  be  given,  in  every  case  of  intestinal  obstruction, 
before  any  other  method  is  tried.  Dr.  Illoway,5  not 
content  with  the  ordinary  enema  syringe  or  syphon  ap- 
paratus, recommends  the  use  of  a  lone -pump  which  can 
throw  a  continuous  stream  ;  if  this  fail,  then  he  advo- 
cates laparotomy.  In  reading  over  the  account  of  the 
discussion  on  intestinal  obstruction  at  the  Liverpool 
Medical  Institution,'1  the  writer  was  much  struck  with 
some  remarks  of  Dr.  Barr,  and  thought  that  they  applied 
to  those  cases  of  intestinal  obstruction  successfully  treated 
by  enemata.  Dr.  Barr  said  :  "  If  you  look  upon  all 
cases  where  you  have  got  severe  pain  in  the  abdomen, 
constipation,  and  vomiting,  with  perhaps  more  or  less 
shock,  as  cases  of  intestinal  obstruction,  then,  no  matter 
what  line  of  palliative  treatment  you  adopt,  you  ought 
to  have  a  very  good  percentage  of  recoveries  ;  but  if  you 
belong  to  a  more  exclusive  school,  and  in  your  anxiety 
for  accurate  diagnosis  eliminate  all  cases  of  colic,  consti- 
pation, enteralgia,  etc.,  then  you  will  find  you  have  a 
terrible  disease  left,  which  tends  more  frequently  toward 
a  fatal  issue  than  to  recovery." 

If  we  were  as  certain  of  the  correct  diagnosis  of  the 
disease  treated  as  of  the  successful  result  of  the  treat- 
ment in  many  of  the  reported  cases,  much  confusion  and 
difference  of  opinion  as  to  the  value  of  certain  reme- 
dies in  the  treatment  of  intestinal  obstruction  would  lie 
avoided. 

Enemata  have  been  used  for  diagnostic  purposes.  If 
during  the  injection  the  fluid  can  lie  heard  gurgling  in 
the  caecum,  it  is  almost  certain  that  the  obstruction  is  in 
the  small  intestine;  if  it  is  stopped  at  some  intermediate 
point,  it  is  probable  the  obstruction  is  at  that  spot." 

}Fi1uUie  Mercury. — Tins  very  old  method  of  treatment 
is  now  seldom  practised,  though  comparatively  recently 
it  has  been  advocated  by  Matignon,  of  Paris,  and  cases 
of  intestinal  obstruction  successfully  treated  by  this 
means  occasionally  appear  iu  the  journals.  The  cases  in 
which  it  is  of  use  arc  those  of  old  faecal  accumulation; 
for  other  forms  of  intestinal  obstruction  it  should  never 
be  employed  ;  it  cannot  possibly  do  good,  and  may  do 
much  harm. 

Shot. — Dr.  Maydieu,8  of  Paris,  reports  cases  of  ileus 
successfully  treated  by  the  administration  of  shot.  He 
mixes  seven  ounces  of  shot  with  four  ounces  of  olive- 
oil,  and  gives  two  drachms  of  the  mixture  every  half- 
hour.  Tins  treatment  may  do  more  harm  than  good,  and 
is  mentioned  merely  as  a  curiosity.  It  replaces  the  treat 
nient  by  bullets  of  the  physicians  of  the  sixteenth  cen- 
tury. 

Washing  <>nt  the  Stomach. — Kussmaul  was  the  first  to 
introduce  washing  out  of  the  stomach  for  intestinal  ob- 
struction, and  a  number  of  successful  cases  are  reported 
as  the  result  of  this  mode  of  treatment.  The  good  result 
is  explained  on  the  ground  that  evacuation  of  the  dis- 
tended bowel  affords  opportunity  for  the  spontaneous 
reduction  of  a  herniated  or  twisted  loop  of  bowel.  The 
temporal'}-  relief  afforded  is  said  to  be  very  great,  and 
the  practice  is  so  simple  and  harmless  that  it  is  worthy 
of  a  trial.  Of  course,  the  majority  of  cases  of  intestinal 
obstruction  could  not  possibly  be  relieved  by  it. 

Massage  mid  electricity  have  been  extensively  practised 
in  the  treatment  of  intestinal  obstruction  and  still  have 
their  advocates.  It  is  now  the  opinion  of  most  surgeons 
that  in  cases  of  acute  obstruction,  at  any  rate,  they  do 
more  harm  than  good.  The  only  cases  of  obstruction 
likely  to  benefit  by  them  are  those  due  to  faecal  accumu- 
lations. E.  O.  Day9  reports  two  cases  of  intussusception 
successfully  treated  by  massage,  '  He  had  seen  ten  cases 
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ol  this  affection,  and  the  only  recoveries  were  the  two 
treated  by  manipulation  and  massagi 

/■     ctun  of  Boicel  with  an  Aspirator NeedL  orfiru   Tro- 
I  big  method  bas  its  advocates,  and  i    re- 

ported where,  after  the  bowel  has  been  punctured  and  a 
targe  amounl  of  gas  and  fluid  feces  evacuated,  the  ob 
Btruction  bas  been  relieved.  As  a  rule  the  procedun  is 
net  a  dangerous  one,  but  occasionally  .  oh  ins  to  paraly  Bis 
,.1  the  coats  ol  the  bowel,  the  punctures  do  nol  close, 
ape,  and  a  fatal  peritonitis  i-  the  result  A.1  besi 
puncture  is  a  proceeding  in  which  the  element  of  chance 
ts  i"  a  Large  extent  ;  one  can  oev<  r  lell  whether  the 
proper  pari  is  punctured,  or  whether  the  needle  bas  not 
entered  a  portion  of  bowel  bordering  i  ne      Mi 

Treves  bas  met  witb  several  instances  where  perfora- 
tion ol  ill'  bowel,  which  had  been  pre\  iously  threatening, 
took  place  immediately  after  the  relief  of  the  distended 
coil  by  puncture. 

In  - i-  cases  tin-  in  (.Hi'  ha-  punctured  the  bowel  be- 
low the  obstruction,  without,  of  course,  relieving  tin-  pa 
licnt. 

Emptying  the  bowel  above  the  obstruction  may  in  cer- 
tain cases  relieve  a  portion  of  the  gut  which  is  in  some 
abnormal  opening  or  held  lightly  under  a  band,  and  may 
relieve  obstruction  due  i"  kinking,  Incases  "t  stenosis 
where  there  is  temporary  obstruction  it  may  give  relief, 
and  also  in  those  cases  of  chronic  obstruction  which  sud- 
denly iin  ..in.  acute  ill'  ■ 

Puncture  of  the  bowel  is  a  favorite  method  of  proce- 

dure  witb  veterinary  sut  or  the  relief  of  distended 

bow*  1  in  cattle.     A  very  large  trocar  i-  used,  and  no  evil 

Its  ever  follow,  owing  to  the  immunity  cattle  have 

from  peritonitis. 

Dr.  Larguier,  of  Paris,  speaks  highly  of  the  continuous 
usi  ol  a  trocar.  He  introduces  a  trocar  five  to  six  milli- 
metres in  diameter,  and  leaves  it  in  the  intestines  twi 
tlncr  day-.  Bometimes  faecal  fistulae  are  formed  (Tr<  ves) 
As  this  operation  must  necessarily  be  done  at  haphazard 
and  i-  n"i  free  from  danger,  ii  cannot  be  reci nended. 

Laparotomy.  —  The  operation  of  laparotomy  for  the 
treatment  of  intestinal  obstruction  is  still  in  its  infancy, 
but  the  time  is  not  far  distant  when  no  case  of  intestinal 
obstruction  will  be  allowed  to  die  withoul  an  abdominal 
section  having  been  performed  for  its  relief .  Surgeons 
are  daily  becoming  more  and  more  certain  of  the  ni  cessity 
cf  tin  -  o]  rati  'ii  ie  the  in  t|  i'ii'.  of  cases  oi  bstructi:  n 
there  is  -till  some  differem  e  oi  opinion  as  to  the  cases  in 
which  it  is  suitable,  and  also  as  to  the  proper  methods  of 
it-  performance,  bul  a  larger  experience  will  soon  enable 
us  to  lay  down  definite  rules  for  the  guidance  of  Burgeons. 
8i  bramm  "  has  collected  190  cases  of  intestinal  obstruc- 
tion treated  by  laparotomy  ;  of  this  number  64.2  per 
cent,  died— the  mortality  before  the  introduction  of  ami 
Beptics  being  seventy  three  per  cent,,  and  after  that  time 
fifty -eight  percent.  This  mortality,  though  a  very  high 
one,  will  he  considerably  reduced  when  physicians  realize 
tin  importance  "i  advising  early  operation  in  these  cases. 

All  ;  thai  the  operation  should  be  performed 

with  the  strictest  antiseptic  precautions,  ami  nut  a  tew  ad 
vise  it  to  lie  done  with  the  spray.  Great  care  should  be 
taken  t"  have  aseptic  sponges  ami  instruments,  ami  the 
hands  of  the  operator  and  his  assistants  should  be  thorough 
ly  clean -id  with  soap  and  hoi  water  and  nail  brushes,  and 
afterward  washed  in  bichloride  or  carbolic  acid  solution  ; 
particular  care  should  •»■  taken  t"  have  aseptic  ligatures, 
ami  the  abdomen  of  the  patient  .-h'utlil  lie  thoroughly 
washed  before  the  operation  with  an  antiseptic  solution. 
The  incision  should  i"-  made  on  tin-  median  line  below 
tia  umbilicus,  and  should  he  long  enough  to  allow  the 
whole  band  to  enter  the  abdomen.  Having  opened  the 
peritoneal  ca\  it\ ,  alter  all  haemorrhage  ha-  been  arrested 
the  hand  should  he  introduced  through  the  wound,  and 
the  righl  iliac  fossa  iir-t  examined,  lithe  obstruction 
he  not  found  in  cascum  <>r  ileum,  collapsed  coils  ol  intes- 
tine should  he  -ear.  in  .1  lor  These  an  generally  found 
hanging  in  the  pelvis,  it  found,  they  can  he  passed 
through  the  fingers  till  the  constriction  i-  reached.  Mr. 
'I'ii  m  ■  advises  that  e  Large,  warm,  carbolized  apt 
should  be  placed  in  the  pelvit  cavity,  as  by  this  means 


much  manipulation  i-  saved.     The  intestines  should,  if 

possible,  be  prevented  from  extruding  by  means  Of  warm 

flat  sponges  wrung  out  of  hot  water,  The  extrusion  of  in- 
testines, if  much  distended,  as  they  are  almosl  sure  to  be, 
gives  rise  to  considerable  trouble,  and  if  they  cannot  lie 

kept  within  the  peritoneal  cavity,  it  would  he  well  to  in- 
cise the  most  distended  portion  and  allow  the  :_ras  and 
contents  to  escape.  The  incision  should  afterward  be 
d  by  a  <  /•  ray  Lembert's  suture.  If  the  obstruction 
Cannot  be  made  out  by  the  introduction  oftlichand.it 
would    be    proper  to  allow    the   bowel   to   extrude  and  to 

make  a  systematic  search.  The  extruded  bowel  should, 
"i  coura  !"  protected  by  warm  carbolized  sponges.  Mr. 
Gr<  i ;_i  Smith  Bays  the  mosl  dilated  portion  of  the  bowel 
rises  to  the  surface,  and  there  is  a  great  probability  that 
the  oh- ii  in  tion  v,  ill  he  ton  ml  near  this  point. 

When  ii,.  obstructed  point  i-  found,  the  intestine 
should  he  carefully  examined  ;  if  of  good  color  it  should 
in-  returned,  bul  it  ms  it  should  be  excised  and 

the  cut  ends  immediately  sutured,  or  an  artificial  anus 
established.  It  the  obstruction  be  due  to  constricting 
bands,  these  should  be  divided  between  two  catgul  . 

tures.    should  an  intussuscepti xi-t,  it  may  be  reduced 

by  gentle  traction  if  the  case  be  a  recent  one.  but  if  the 
part-  be  tightly  glued  together  by  effused  lymph,  a 
to  render  reduction  impossible,  the  affected  portion  of 
bowel  should  be  resected  and  sutured,  or  an  artificial 
anus  should  be  established.  Occasionally  in  these  i 
the  obstruction  is  found  to  be  due  to  cancerous  or  other 
stricture,  or  to  a  pi  ritonitis  ;  if  the  former  condition  ex- 
ists and  excision  i-  impossible,  an  artificial  anus  should 
be  established  ii    obstruction;  if  the  latter  is  the 

cause  of  the  trouble,  the  peritoneal  cavity  should  be 
washed  out  with  a  weak  solution  of  warm  carbolized 
water,  1  to  100,  and  after  thoroughly  cleansing  the  peri- 
toneum with  sponges  the  wound  should  be  closed. 

Occasionally  it  happens  that  the  obstruction  i-  caused 
by  a  perforated  appendix  or  diverticulum  ;  these  have  on 
several  occasions  been  successfully  excised  and  the  bowel 
immediately  closed  with  sutures.  It  i-  possible,  nay, 
probable,  that  the  cause  of  the  obstruction  may  not  be 
found,  for  ii  i-  by  no  mean-  easy  to  thoroughly  search 
the  abdominal  cavity  (even  if  tin- whole  hand  is  intro- 
duced) when  the  hi  wel-  are  greatly  distended  ;  in  such  a 
.  ase  ii  i-  the  duty  of  the  Burgeon  to  establish  an  artificial 
ami-  in  the  nio-i  distended  portion  of  bowel,  and  to  await 
results.  ' 

Polaillon     advises  lateral  laparotomy  in  preference  to 

the   median    imi-ioii    in    ea-es   of    intestinal    obstruction; 

with  thi-  incision,  he  hold- that  the  distended  intestines 
an-  less  likely   t"  extrude, and  that  the  wound  is  m 

easily  Closed.      The  lateral  incision  should  he  made  in  the 

inguino-iliac  region,  parallel  to  the  fibres  of  the  external 
abdominal  oblique  muscle.  Here  the  lip-  ol  the  wound 
close  easily,  ami  the  diaphragm  i-  less  liable  to  force  the 
distended  bowel  through  the  wound.  This  incision  i-  all 
\  i  ry  well  if  the  point  of  obstruction  is  diagnosed  and  i-  on 
one  side  or  the  other,  but  in  the  majority  of  cases  we  are 
quite  in  the  dark  a-  to  the  Bite  of  the  obstruction,  and  for 
a  systematic  exploration  of  the  abdominal  cavity  no  in- 
cision is  so  convenient  and  useful  a-  the  median. 

y  is  called  for  in  certain  cases  ol  intestinal  ob- 
struction ;  for  instance,  those  due  to  simple  and  malignant 
stricture-  "I  the  -mall  intestine,  neoplasms,  irreducible 
intussusi  eption,  ami  also  in  those  cast  -  w  here  on  opening 
the  a  I  ii  lot  i  an  the  bowel  is  ton  ml  to  be  in  a  gangrenous  con- 
dition.    It  ha-  been  most  frequently  performed  for  the 

latter  Condition,       After  the  affected  portion  of  bowel  lias 

in  <n  resected,  the  question  then  aria  -  a-  to  the  propriety 
of  in  i  media  1 1  ly  uniting  the  divided  end-  of  the  bowel  by 
suture,  "i'  "t  establishing  an  artificial  anus  by  fixing  them 
to  the  abdominal  wound.  The  latter  method,  meases  of  in- 
testinal obstruction  w  here  the  comi  it  ion  of  the  patient  is  by 

no  means  good,  is  probably  the  better  one.  The  imme- 
diate suture  of  the  bowel  prolongs  an  already  severe  op- 
eration, ami  -o  lessens  the  patient's  chance  of  recovery. 
By  the  i  stablishment  of  an  artificial  aim-  the  patient  runs 
less  risk  "t  pi  ritonitis,  which  so  often  follows  suture,  ow- 
ing to  som<  defect  in  the  manner  of  performance  of  the 
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operation,  thus  allowing  faecal  matter  to  escape  into  the 
peritoneal  cavity,  from  non-union,  insufficient  sutures,  or 
the  development  of  gangrene  at  the  suture-line  (Treves). 

If  desired,  when  the  patient  recovers,  and  regains  his 
strength,  the  artificial  anus  may  be  closed  by  a  second 
operation.  For  the  manner  of  performing  resection  the 
reader  is  referred  to  the  article  Enterectomy,  under  In- 
testines. 

Enterotomy. — This  operation  for  the  relief  of  obstruc- 
tion was  first  performed  by  Nelaton,  and  consists  in  open- 
ing the  small  bowel  in  the  right  loin,  by  an  incision,  a 
little  above  the  crest  of  the  ileum,  parallel  with  Poupart's 
ligament.  It  has  been  performed  many  times  with  suc- 
cess, and  is  more  suitable  to  the  more  chronic  forms  of 
obstruction  where,  owing  to  the  disease  being  high  up  in 
the  large  intestine,  left  lumbar  colotomy  is  unsuitable. 
The  portion  of  bowel  opened  is  generally  the  lower  end 
of  the  ileum.  It  is  also  performed  in  those  cases  of  in- 
testinal obstruction  where,  after  the  abdomen  is  opened, 
the  affected  portion  of  bowel  cannot  be  resected.  In 
cases  of  recovery  the  patients  complain  bitterly  of  the 
situation  of  the  fascal  fistula,  as  no  apparatus  seems  to  be 
able  to  keep  in  the  discharges. 

Treatment  of  Special  Foiims  ok  Obstruction. — 
Treatment  of  Internal  Strangulation. — If  the  obstruction 
be  complete  and  the  symptoms  very  acute,  the  immedi- 
ate performance  of  laparotomy  is  called  for.  Whatever 
be  the  cause  of  the  strangulation,  laparotomy  is  our 
only  hope  of  effecting  a  cure.  Occasionally,  but  very 
occasionally,  the  patient  may  recover  owing  to  the  burst- 
ing of  a  constricting  band  or  the  spontaneous  reduction 
of  a  herniated  loop  of  bowel,  but  we  should  not  wait 
for  the  chance  of  a  cure  being  effected  by  nature.  The 
immediate  danger  is  too  great,  and  the  hope  of  a  natural 
cure  too  slight,  to  justify  us  in  postponing  opening  the 
abdomen  and  relieving  the  obstruction.  There  is  no  rea- 
son why  these  cases  should  be  treated  in  any  way  differ- 
ently from  those  of  strangulated  hernia  when  reduction 
by  taxis  has  failed.  Some  go  even  further  than  this,  and 
'recommend  that  where  this  form  of  obstruction  is  sus- 
pected the  patient  should  not  be  allowed  to  die  without 
an  exploratory  laparotomy.16  There  is  far  more  danger 
in  operative  interference  being  delayed  until  the  period 
when  it  may  be  of  no  avail,  than  that  a  hasty  and  un- 
necessary operation  should  be  done  (Pilcher).11  Opium 
may  be  given  to  relieve  pain  and  lessen  peristaltic  action, 
but  it  is  useless  to  trust  to  it  as  a  curative  measure.  Ene- 
mata  may  prolong  life,  but  cannot  cure  the  disease.  Its 
apparent  improvement  due  to  the  administration  of  seda- 
tives, etc.,  should  not  deceive  the  surgeon  or  encourage 
him  to  postpone  operative  measures. 

Volvulus. — This  occurs  most  frequently  in  the  sigmoid 
flexure.  Rest,  starvation,  and  opium  may  delay  the  fatal 
issue,  but  will  never  relieve  the  volvulus.  Enemata  are 
injurious,  as  they  tend  to  increase  the  twist  by  distend- 
ing the  bowel.  Laparotomy  is  the  only  method  of  treat- 
ment that  affords  any  reasonable  hope  of  success,  and,  to 
be  of  benefit,  it  should  be  performed  early.  When  per- 
formed, and  the  volvulus  found,  its  reduction  is  by  no 
means  a  simple  matter,  even  after  the  distended  bowel 
has  been  relieved  by  puncture  or  incision.  If  reduction 
is  impossible,  an  artificial  anus  should  be  established. 
Treves Is  advocates  the  early  administration  of  opium  and 
the  emptying  of  the  rectum  by  enemata.  "  Laparotomy," 
he  says,  "  is  not  likely  to  prove  other  than  useless."  If  in 
the  sigmoid  flexure,  he  advocates  puncture  through  the 
parietes,  and  failing  relief  by  these  means,  the  perform- 
ance of  left  lumbar  colotomy. 

Intussusception  (Acute). — There  is  no  doubt  that  intus- 
susception, if  recognized  early,  before  adhesions  have 
formed,  may  be  treated  successfully  without  operation. 
It  is  unnecessary  to  state  that  purgatives  are  harmful, 
and  that  expectant  treatment,  where  every  moment  in- 
creases the  severity  of  the  affection,  is  of  no  avail.  Mr. 
Jonathan  Hutchinson  has  said  I9 :  "I  have  not  found  any 
case  recorded  in  which  spontaneous  return  of  a  well-rec- 
ognized intussusception  occurred,  and  those  in  which  art 
succeeded  are  comparatively  rare."  If  we  are  certain 
that  the  case  is  one  of  acute  intussusception,  opium  should 
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be  freely  administered  to  allay  the  peristaltic  action  of 
the  bowels,  and  so  prevent  an  increase  of  the  invagina- 
tion ;  by  the  early  administration  of  this  drug  sponta- 
neous reduction  may  take  place.20  Should  opium  fail  to 
effect  a  reduction,  it  nevertheless  greatly  improves  the 
condition  of  the  patient.  Reduction  should  next  be  at- 
tempted by  means  of  enemata  or  insufflation.  Insufflation 
is  looked  upon  as  a  safer  method  than  the  injection  of 
water,  for  cases  of  rupture  of  the  bowel  are  reported  as 
having  been  caused  by  this  latter  method.21  Bryant22 
says  that  inflation  is  under  all  circumstances  hazardous 
and  dangerous,  although  successes  in  exceptional  cases 
are  recorded,  and  he  cannot  recommend  injections  of 
water  because  of  this  great  danger.23  Notwithstanding 
these  opinions,  most  surgeons  are  convinced  that  the  dan- 
gers of  inflation  or  injection  are  no  greater  than  those  of 
laparotomy.  Insufflation  should  first  lie  tried,  hut  if  this  is 
not  possible,  then  enemata  should  be  administered. 

Mr.  Clement  Lucas  M  advises  the  following  method  of 
inflation:  "An  ordinary  bellows  is  connected  with  a 
gum-elastic  enema  tube  by  means  of  a  piece  of  rubber 
tubing  which  is  firmly  wired  at  the  end  ;  around  the 
end  of  the  enema  tube  lint  should  be  wrapped  so  as  to 
make  a  conical  air-tight  lose  ;  the  tube  is  inserted  about 
three  inches  into  the  rectum,  and  the  anus  closed  by  a 
conical  plug  of  lint.  Further  tn  guard  against  the  es- 
cape  of  air,  an  assistant  should  press  the  buttocks  of  the 
patient  close  together  ;  an  anaesthetic  should  be  admin- 
istered." Mr.  Lucas  advises  that  inflation  should  be  per- 
formed  with  the  patient  in  the  inverted  position. 

There  are  different  methods  of  administering  enemata  : 
the  ordinary  enema  syringe  will  do  very  well,  but  the 
fountain  or  siphon  syringe  is  much  better.  The  return  of 
water  is  prevented  by  an  assistant,  who  pi-esses  the  but- 
tocks of  the  patient  firmly  together.  The  water  should 
be  warm,  and  should  be  injected  slowly  and  continuously. 
The  difficulty  of  retaining  the  injected  fluid  may  be  ob- 
viated by  the  employment  of  Lund's  elastic  ring  and 
handle.'-'5  This  instrument  was  devised  by  Mr.  Lund  to 
prevent  the  return  of  air  in  insufflation,  and  so  is  suitable 
to  cases  where  either  air  or  water  is  injected. 

Should  the  surgeon  be  fortunate  enough  to  effect  re- 
duction by  these  means,  the  after-treatment  is  simple: 
milk  diet,  with  small  doses  of  opium  to  relieve  pain  and 
give  rest  to  the  parts. 

Failing  to  reduce  the  invagination  by  inflation  of  air  or 
enemata  of  warm  water,  operative  measures  should  be  at 
once  resorted  to — within  twenty-four  hours,  if  possible, 
and  not  later  than  forty-eight.  Laparotomy  by  median 
section  is  the  preferable  operation.  If,  on  opening  the 
abdomen,  reduction  prove  impossible  owing  to  the  firm- 
ness of  the  adhesions,  the  affected  portion  of  bowel  should 
be  resected  and  the  divided  ends  immediately  sutured 
and  returned  into  the  abdomen,  or  stitched  to  the  ab- 
dominal wound,  and  an  artificial  anus  established.  Dr. 
Heinrich  Braun,26  of  Jena,  has  collected  63  cases  in  which 
an  operation  was  done  for  intussusception.  In  53  of 
these  cases  laparotomy  was  performed  on  31  children  and 
10  adults  ;  4  children  and  8  adults  recovered.  In  25 
cases  reduction  was  found  to  be  impossible  ;  all  died-  In 
12  cases  resection  was  performed,  with  a  recovery  in  1 
case  only.  In  9  cases  enterotomy  was  performed  in  pref- 
erence to  excision,  and  all  died.  In  10  cases  enterotomy 
was  performed  without  looking  for  the  invagination,  and 
every  case  was  fatal.  These  results  are  certainly  not  very 
encouraging,  but  let  us  hope  that  with  a  greater  experi- 
ence of  operations  on  the  intestines,  and  an  earlier  resort 
to  the  operation  in  cases  of  intussusception,  the  results  in 
the  future  may  be  very  much  better. 

Widerhofer  and  Herz,21  of  Vienna,  each  report  a  series 
of  ten  cases  of  laparotomy  for  invagination,  with  three 
recoveries  in  each  series,  or  a  mortality  of  seventy  per 
cent. 

Weinlechner  advocates  median  laparotomy  within 
twenty-four  hours  in  children  and-forty-eight  in  adults. 

Other  methods  of  treatment  are  advocated  for  acute 
intussusception.  Kussmaul  recommends  the  free  wash- 
ing out  of  the  stomach.  Busch  M  has  practised  massage 
three  times  with  success.     When  low  down,  reduction  by 
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bougies  has  been  well  -[Milieu  of  bj  some,  but  ilii-  treat- 
ment is  dangerous  and  cannot  l"'  recommended. 

Weinlechner,"  when  the  invagination  is  1""  down  in 
tin-  Bigmoid  ili miic  in-  in  the  rectum,  has  five  times  liga 
turod  the  invaginated  portion  by  introducing  a  rubber 
tube  ami  passing  a  ligature  over  it  Others,™  when  the 
Invagination  was  low  down,  have  cut  nil  the  invaginated 
ml  then  returned  the  bowel. 

According  to  Mr    Trev  i  ntj    per  cent,  of  all 

cases  ■•!  intussusception  terminate  in  death,  and  eighty 
per  ri  ni.  i't  these  within  Beven  days.  Elimination  of  the 
gut  bj  gangrene  occurs  in  twentj  four  per  cent  .ami  no 
less  than  forty  per  cent,  of  tin-  patients  die  <>r  tin-  imme- 
diate results  ni  the  separation,  ami  many  others,  later  <>n, 
of  stricture,  the  results  of  the  gangrene  Faggc"  re- 
marks thai  in  those  '  a-'  -  "I  natural  cure  the  fatal  result 
i-  postponed,  not  prevented. 

Intussusception  {Chronic). — Chronic  intussusception  i- 
attended  by  a  great  mortality .  Medicinal  treatment  is  of 
little  avail ;  opium  ami  laxatives  give  temporary  relief , 
ami  reduction  has  in  ran-  cases  bei  □  effi  i  ti  d  bj  inflation 
ami  enemata.  The  only  means  bj  which  relief  can  !»• 
hoped  l"i  when  the  foregoing  measures  have  failed  is 
abdominal  Bection.  If,  when  the  abdomen  i-  opened,  the 
reduction  cannot  !»•  accomplished,  the  whole  ma--  ought 
in  in  excised  and  an  artificial  ami-  established. 

where  the  intussusception  is  low  down 
ami  chronic,  ii  may  In-  temporarily  relieved  bj  tin-  per 
formance  "1  a  right  lumbar  colotomy. 

Fbrei  Bodies.  The  cases  of  obstruction  caused  by 
inn  iuii  bodies  are  not  common.  Gall-stones  are  most  fre- 
quently the  foreign  bodies  found.  Free  doses  of  opium 
should  )"•  given,  followed  by  aperients,  ami,  where  com 

plete  obstrui  ti i .  i  -i  -   laparotomy  should  be  performed, 

the  intestine  incised,  and  the  wound  closed  with  a  Czerny- 
Lemberl  Buture  and  the  bowel  returned.  Some  advise 
the  establishment  of  an  artificial  anus  in  preference  to  re 
turning  the  gut  Lange!  reports  a  case  of  obstruction 
caused  by  impacted  gall  stones  and  general  peritonitis. 
Laparotomy  was  performed,  but  the  patient  died  in  eight 
hours.  Dr.  II.  I\  Beam  relates  a  case  of  intestinal  ob 
Btruction  caused  by  a  calculus  in  the  ileum  the  size  of  a 
walnut  :  it  could  be  felt  through  the  abdominal  walls. 
An  incision  was  made  over  the  spot  and  the  calculus  re 
l      The  patient  made  a  rapid  recovery. 

P.  .1.  \Yi-iiiLr  ;i  in  recognized  cases  of  ileus  from  gall- 
stone, recommends  first  the  employment  "I'  purgatives; 
if  these  fail,  then  copious  enemata  of  water.  Simple 
enemata,  In-  holds,  air  perfectly  harmless,  but  those  of 
an  irritating  character  should  beavoided.  Opiates  should 
In-  given,  ami  the  strength  of  the  patient  sustained  by  nu- 
trienl  enemata,  He  does  not  advise  early  laparotomy, 
inn  Bays  that,  when  everything  else  fail-,  ii  should  lie 
undertaken 

FTxcal  Accumulation. — Obstruction  due  i"  faecal  accu- 
mulation is  of  occasional  occurrence.  The  point  of  ob- 
Btrui  in  rally  iii  the  rectum,  which  is  filled  with 

a  hard,  immovable  ma--,  above  which  the  bowel  is  much 
distended  with  Bemi  Quid  faeces.  The  best  means  of  relief 
are  afforded  bj  copious  enemata  of  warm  water  admin- 
istered in  the  knee  ami  elimw  position,  Continuous  irri- 
gation by  the  siphon  syringe  i-  verj  efficacious,  and,  if 
employed  fur  half  an  Hour  at  a  time,  the  hardest  mass 
softens  and  gradually  becomes  disintegrated.  The  stream 
nt  water  should  be  directed  against  the  obstructing  mass 
by  mi  an-  ni  a  rectal  tube  Before  commencing  i  nemata 
ii  i-  often  advisable  i"  inject  a  few  ounces  oi  olive-oil, 
Copious  injections  of  sweet  nil  are  advised  bj  some,  with 
spirits  of  turpentine  in  the  proportion  of  one  drachm  to 
the  pint  "t  "i!.  Metallic  mercury  was  a  favorite  remedy 
wiili  tin  old  physicians,  ami  ha-  lately  been  Btrongly 
advocated  bj  Natignon,  "i  Paris,  Occasionally,  when 
low  down,  the  faecal  ma—  may  he  removed  bj  .-coup  or 
Bpoon, 

Colotomj  ha-  been  performed  in  cases  of  obstruction 
ilui  i"  la  i  a  l  accumulation.  In  most  of  these  cases,  how- 
ev<  i.  there  ha-  been  a  mistake  in  diagnosis.  It  can  only 
he  rareh  required  in  fecal  obstruction,  ami  should  not  he 
resorted  in  till  all  other  means  of  relief  have  failed. 


Stricture. — The  treatment  of  obstruction  due  to  stricture 
is  considered  under  Chronic  Obstruction. 

Francis  J.  Shepherd. 
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INTESTINAL  PERISTALSIS.  Intestinal  peristalsis, 
motus  periston  efmicularis,  i-  the  name  given  to 

the  peculiar  rhythmical,  successive  contraction  of  con- 
tiguous muscular  fibres  of  the  inte-tine.  similar  move- 
ments have  been  noticed  in  the  heart,  especially  the  auri- 
cular appendices  (see  The  Heart,  vol.  i..  p.  559),  in  the 
ureter-.  Fallopian  tubes,  and  uteri  of  some  animals,  be- 
sides the  very  familiar  movements  of  caterpillars,  worms, 
and  the  like.  In  the  intestines,  as  elsi  when-,  the  move- 
ment i-  mainly  accomplished  by  the  circular  muscular 
fibres,  though  it  is  modified  by  the  longitudinal  fibres 
and  by  the  point-  of  resistance  offered  by  the  attachments 
of  the  mi  -eiitei  ies.  A-  a  result  of  these  other  factor-  we 
notice,  (1)  true  vermicular  movement;  (2)  longitudinal 
contraction  and  relaxation  of  portions  of  the  intestine,  or 
gliding  movement  ;  and (3) rotatory  or.  rather,  to  and  fro 
movements  of  individual  coils  (Fig.  1844),  which  may 
turn  so  completely  over  as  to  present  first  one  flat  -ur- 
Eace  of  the  attached  mesentery,  and  then  the  other.  This 
i-  called  pendulum  movement  by  Nbthnagel,  and  he 
ascribes  it  to  bubbles  oi  gas  meeting  with  the  fluid  con- 
tent-. 

Tin  wit  of  peristalsis  i-  primarily  to  propel  the  food 
and  waste  matters  onward  from  the  duodenum  toward 
the  rectum.  Subsidiary  uses  are,  (1)  to  assist  in  mixing 
the  food  and  digestive  fluids  ;  (2)  to  establish  currents  in 
the  fluid  contents  of  the  upper  part  of  the  intestine  which 
shall  bring  nutrient  mailer  into  contact  with  extensive 
absorbing  surfaces  ;  and  (3) to  enable  i lie  coil-  to  turn  and 
glide  over  one  another,  and  thus  accommodate  themselves 
to  the  constantly  varying  internal  pressure  of  the  abdo- 
men Were  it  not  for  the  latter  important  feature,  cir- 
cumstances like  the  accumulation  of  faeces,  or  flatus,  ■ 
distended  stomach,  Madder,  or  uterus,  tumor-,  abso  sses, 
tiuht  lacing,  etc.,  would  necessarily  frequently  result  in 
inie-iinal  occlusion  or  strangulation.  Experiments  are 
wanting  to  Bhow  what  influence  the  contraction  of  the 
circular  fibres  may  have  upon  absorption,  by  making  the 
internal  intestinal  pressure  greater  than  that  of  the  sur- 
rounding blood  vessels  and  lymphatics.  It  has  been  sug- 
gested that  absorption  might  be  so  favored,  but  if  the 
intestinal  wall  squeezed  upon  its  contents  so  hard,  it 
seem-  that  ii  must,  at  the  same  time,  greatly  compress  its 
own  blood-vessels  and  lymphatics.  Undoubtedly,  the 
capillaries  Included  between  the  contracting  muscular 
lihres  niu-t  be  momentarily  compressed  by  a  peristaltic 
"  wave,"  and  this  ma\  possibly  affect  to  some  extent  the 
activity  of  the  intestinal  circulation.  The  emulsion  of 
fat  i- -aid  to  in- aided,  not  by  the  force  of  the  contractions, 
but  by  the  urixiug  and  removal  of  the  fluids. 
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Intes.  Obstruction. 
lutes.  Peristalsis. 


Experimental  Methods. — Many  exhaustive  experiments 
have  been  undertaken  to  make  peristalsis  graphic  by 
means  of  delicate  levers  placed  at  intervals  upon  the  sur- 
face of  the  intestine,  the  movements  of  which  are  readily, 
traced  by  needles  upon  a  revolving  cylinder  (the  kymo- 
graphion)  covered  with  lamp-black.  The  natural  diffi 
cult}'  is  the  extent  and  variety  of  the  movement,  for  the 
several  coils  in  slipping  over  one  another  will  dislodge 
any  delicate  apparatus.  Single  loops  have  been  carefully 
detached,  with  their  portion  of  mesentery,  through  the 
vessels  of  which  an  artificial  circulation  is  easily  main- 
tained for  some  hours  (Ludwig,  Salvioli).  Kymographic 
tracings  are  in  this  way  more  easily  obtained,  while  the 
method  admits  -of  the  study  of  the  action  of  various  nu- 
trient fluids  and  of  drugs  passed  into  the  circulation. 
After  devoting  some  time  to  the  stud}-  of  the  levers,  etc., 
the  writer  devised  the  better  plan  of  adapting  instantane- 
ous photography  to  record  the  movements.  The  apparatus 
used  and  the  method  of  experimentation  is  similar  to  that 
employed  by  the  writer  in  taking  the  first  instantaneous 
photographs  of  the  movements  of  the  heart  (see  article 
Heart,  Movements  of,  vol.  iii.),  and  the  results  are  no  less 
interesting  and  instructive.  Reproductions  of  several  of 
these  photographs  are  here  presented.  Since  these  pho- 
tographs were  taken,  the  writer  has  had  constructed  a 
camera  with  a  circular  negative  plate  and  shutter,  revolved 
by  a  simple  clock-work  mechanism,  with  which  he  has 
successfully  taken  photographs  at  the  extraordinary  rate 
of  ten  per  second,  and  it  is  believed  that  further  study 
will  soon  throw  more  light  upon  the  intimate  nature  of 
the  peristaltic  wave,  which  is  at  present  so  obscure.    The 


FlG.  1844. — Successive  Instantaneous  Photographs  of  Peristalsis  (Thomp- 
son). The  lower  coil  is  seen  to  advance  to  a  plane  which  in  3  is  nearly 
at  right  angles  to  the  position  in  1.  Simultaneously  the  principal  up- 
per coil  is  seen  to  recede  in  the  opposite  direction. 

photographic  method  combines  every  advantage  in  its  ab- 
solute accuracy  and  rapidity,  the  extent  of  The  field  of 
observation  (not  one  or  two  coils,  but  the  entire  abdomi- 
nal contents  may  be  compared  at  once),  and  in  the  fact 
that  it  in  no  way  interferes  with  any  experiments  simul- 
taneously conducted,  such  as  the  application  of  any  va- 
riety of  stimuli  and  the  study  of  the  action  of  drugs. 
First,  the  intestine  is  exposed,  and  normal  peristaltic  waves 
are  photographed  ;  and  then  a  drug  of  some  sort  is  given 
to  the  animal,  and  the  resulting  modified  waves  are  re- 
corded. The  second-hand  of  a  watch  may  be  kept  in  the 
field  of  view  and  simultaneously  photographed,  to  show 
the  rate  at  which  the  contractions  follow. 

The  Stimuli  which  excite  peristalsis  are  naturally  those 
which  excite  protoplasm  in  general,  viz.,  mechanical, 
thermic,  electrical,  chemical  (including  the  quality  of  the 
blood),  and  nervous.  The  effects  of  two  of  these  stimuli, 
.  acting  simultaneously  at  different  portions  of  the  intestine, 
are  shown  in  the  accompanying  photographs  (Fig.  1845). 

1.  Mechanical  Stimuli. — Scratching,  pinching,  prick- 
ing, etc.,  will  excite  a  local  contraction  if  the  Irritation 
be  mild  and  applied  directly  to  the  surface  of  the  intes- 
tine ;  or  if  the  irritation  be  stronger,  a  peristaltic  wave 
which  travels  usually  toward  the  anus.  The  presence  in 
the  intestine  of  certain  articles  of  food,  but  more  espe- 
cially of  waste  matter,  such  as  berry-seeds,  the  cellulose 
structure  of  oatmeal,  green-corn,  etc.,  acts  as  a  strong 
stimulus  to  peristalsis.  The  same  is  true  of  any  rough 
foreign  bodies  accidentally  swallowed,  such  as"  bits  ^>f 
clamshell,  of  chicken-bone,  pins,  etc.  The  mere  pres- 
ence of  bulky  food-stuffs  in  the  small  intestine,  or  of 
bulky  faeces  in  the  large  intestine,  excites  peristalsis. 


In  chronic  constipation,  especially  in  neurasthenic, 
anaemic,  or  marasmic  cases,  the  mechanical  stimulus  of 
ma— age  over  the  abdominal  wall  is  often  of  very 
service.  This  probably  acts  like  blisters,  poultices,  etc., 
by  reflex  stimulation  of  the  intestinal  vaso-motor  nerves, 
which  alters  the  amount  of  arterial  blood  passing  to  the 
intestinal  ganglia  and  muscles. 

The  amount  of  food  contained  in  the  intestine  influ- 
ences peristaltic  activity.  An  empty  intestine  soon  ceases 
to  move  ;  but  if  filled  with  food  or  moderately  distended 
by  gases,  peristalsis  is  resumed.  An  empty  intestine  is 
said  to  never  exhibit  spontaneous  true  peristalsis  (Noth- 
nagel),  but  pendulum  movements  have  been  observed 
(Braam-Hochgeest). 

2.  Thermic  Stimuli. — Both  heat  and  cold  influence 
peristalsis,  but  in  very  varying  degrees.  Moderate 
warmth  favors  peristaltic  waves,  but  excessive  warmth 
tends  to  relax  the  intestinal  wall.  Similarly,  moderate 
degrees  of  cold  excite  peristalsis,  but  cold  in  excess  (be- 
low 19°  C,  Horwath)  soon  brings  the  intestine  to  rest, 
either  in  contraction  or  relaxation.  We  employ  cold-wa- 
ter enemata  to  excite  the  peristalsis  of  the  lower  bowel ; 
and  we  apply  hot  fomentations  over  the  abdomen  when 


Fig.  1S45.— Instantaneous  Photographs  of  Peristalsis  (Thompson^.  The 
loops  in  1  and  2  are  identical.  In  1  they  are  seen  at  rest.  In  2.  at  H. 
a  strong  peristaltic  wave  is  seen  passing  downward,  which  has  been 
excited  by  local  application  of  potassium  tartrate  to  the  adjoining 
mesentery.  In  2,  at  A,  are  seen  strong  contractions  of  the  circular  fi- 
bres, produced  by  the  mechanical  stimulus  of  pinching  with  a  forceps. 
The  contrast  with  the  same  loops  in  1  is  very  marked. 

there  is  colic,  due  perhaps  to  lack  of  peristalsis  and  dis- 
tention of  the  intestine,  or  to  excessive  tonic  contraction 
of  the  circular  fibres  at  some  part  of  the  intestine.  Ex- 
posure of  the  intestine  to  the  air  excites  peristalsis.  Cold 
water  injected  in  the  intestine  checks  peristalsis,  but 
warm  water  increases  it  (Pick). 

3.  Electrical  stimuli  applied  to  the  mesenteric  nerves 
or  the  intestinal  wall  will  excite  contraction,  local  or 
general,  according  to  the  intensity.  Induction  shocks 
may  be  employed  to  reduce  a  hernia  by  exciting  lively 
peristalsis.  Electricity  is  occasionally  employed  over  the 
abdominal  wall  for  the  relief  of  constipation. 

4.  Chemical  stimuli  are  supposed  to  act  in  a  great  va- 
riety of  ways,  directly  and  indirectly,  in  promoting  peri- 
stalsis. It  is  impossible  to  more  than  enumerate  here 
the  most  important  theories  of  their  action.  The  reader 
is  referred  to  articles  upon  the  causes  of  constipation  and 
the  action  of  laxatives  and  cathartics. 

Drugs  may  favor  peristalsis  or  excite  it  : 

(1)  By  exciting  the  intestinal  muscle  {e.g. ,  nicotin, 
muscarin,  caffein). 

(2)  By  exciting  the  terminal  nerve-filaments  in  the  in- 
testinal wall,  which  cause  contractile  impulses  to  be  re- 
flected either  from  the  intramural  intestinal  ganglia  (see 
Art.  Intestines,  Anatomy  of.  Meissuer's  and  Auerbach's 
Plexuses,  vol.  iv.,  p.  171)  or  from  centres  more  remote. 
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Bj    affecting   the  blood-supply  of   the  intestinal 
nerves  and  muscles. 

,i  By  improving  the  general  bodily  nutrition,  and 
Hi,  i,i, \  improving  the  "tone  ol  the  intestinal  wall,  i.e., 
the  i  ■•  i'li  which  it  responds  to  stimulation. 

(5  B)  increasing  the  activity  of  glandular  Becretion, 
and  especially  the  secretion  of  bile,  which  in  turn  is  be 
lit  •.,  ■!  i,,  excite  peristalsis, 

6  By  limiting  absorption  through  tin-  intestinal  wall, 
;u i, I  by  controlling  decomposition  (i ..'/.,  calomel) 

opium  ami  morphine,  in  moderate  doses  Inhibit  the 
nervous  excitation  of  peristalsis,  hut  the  intestine  rem 
contracted     Large  doses  are  irritant  and  increase  peri- 
i . 

Belladonna  diminishes  the  excitability  of  tin-  plexus 
my<  nt,  ii,  us,     Peptone  injections  promote  peristalsis  ami 

cause  tin-  hi i  vessels  t<>  become  fuller  (Brunton). 

-  increase  the  Becretion  of  the  intestinal  glands, 
ami  at  the  -aim-  time  their  low  diffusion  hinders  absorp- 
tion (Hay).     It  water  is  withheld  for  two  or  three  days 
iv  a  concentrated  saline  i-  given,  no  catharsis  results. 

After  a  salt  i-  given,  the  bl 1.  to  replenish  itself  from 

loss  "l  fluid  through  the  intestinal  vessels,  takes  up  water 

tr the  tissues.    If  water  at  the  same  time  be  withheld, 

the  Mood  beot a  much  more  concentrated.    Sodium  or 

magnesium  sulphate  injected  into  the  blood  cause  consti- 
pation bj  preventing  transfusion  into  the  intestine.  As 
a  result,  the  mucus  andothi  1 1  ontents  of  the  intestine  arc 
dry, land  arc  nol  easily  moved  along  by  peristalsis  (Hay). 
When  the  intestinal  contents  are  moved  too  rapidly  but 
little  water  i-  absorbed,  and  heme  the  evacuations  are 
fluid. 

Salts  of  sodium  produce  peristaltic  v>  aves,  whi<  h  travel 
toward  the  pylorus.  Salts  of  potassium  produce  local- 
ized spbincteric  contraction,  with  little,  if  any,  wave- 
movements  when  applied  locally  to  the  mesentery  or 
intestinal  wall  (Nothnagel,  Bardeleben).  Nothnagel  con- 
cludes  from  his  experiments  that  potassium  affects  the 
musculature  merely,  while  sodium  irritates  the  gangli- 
onic structures.  Bardeleben  finds  that  sodium  resembles 
potassium  more  closely. 

The  activity  of  peristalsis  is  dependenl  upon  the 
amount  of  0  and  CO*  in  the  blood.  Venous  blood  fa- 
vor- peristalsis,  It  increases,  with  dyspnoea,  as  booh  as 
the  vaso-constrictor  centre  is  affected  (Mayer,  Basch). 
When  the  blood-vessels  are  greatly  constricted,  or  empty, 
it  ceases.  Sometimes  suffocation  causes  lessened  peri- 
stalsis through  inhibition  by  mean-  of  the  higher  nerve- 
, ,  litres. 

When  the  aorta  is  compressed  so  that  the  intestinal 
blood   becomes  venous,  peristalsis  is  greatly  increased 

(Brunton)      w  hi  o  the ipression  is  removed,  the  peri- 

Btalsis  increases  instead  of  diminishing.  Compression  of 
the  vena  porta  i>r  inferior  vena  cava  yields  a  like  result, 
although  it  U  less  marked. 

\\  hen  the  intestines  are  first  exposed  in  an  animal  after 

death   they  are  at  rest    usually,  but    as  the  activity  of  the 

higher  nerve-centres  ceases,  from  lack  of  circulation,  peri- 
stalsis is  increasi  d 

.Many  Bubstances  not  usually  employed  therapeuti- 
cally Will  Cause  active  peristalsis  when  injected  or  lo- 
cally applied,  either  inside  or  outside  of  the  intestine. 
Such  arc,  notably,  nicotic  and  muscarin. 

5.    v  Stimuli. — The  action  of  nerves  upon  peri- 

Btalsis  la  both  excitant  and  Inhibitory.  Irritation  of  the 
-pi. include  plexus  eau-cd  Immediate  Inhibition  of  peri- 
Btalsis  (Pflttgcr)  throughout  the  intestine,  excepting  in 
the  lower  colon  and  rectum.  The  irritation  diminishes 
the  calibre  of  the  mesenteric  vessels,  and  hence  causes  a 
temporary  anaemia.  The  action  seems  therefore  to  be 
indirect.  The  inhibition  is  easily  exhausted,  If  the  cir- 
culation be  already  alin,,rmal  or  has  ceased,  splanchnic 
Irritation  Increases  peristalsis  (Braam-Hochgeest,  Meyer, 
\    Ba    It       Electric  or  other  irritation  oi  the  pneumo- 

i  ol    the  small  intestine. 

more  marked  if  the  splanchnic  nerves  arc 

CUt,  and  it    the  BtOmach  and  hi 1  Vessels  arc  full  (Noth- 

nagi  1      <  lonverselj  .  severe  blows  over  the  abdomen  have 

bet  n   known  to  Stop  the  heart  and  cause  instant  death. 


Of  the  two  intestinal  plexuses,  Aucrhach's  and  Meis-ner's 
Art.  Intestines,  Anal  of,  vol.  iv.,  p.  171).  Aucrhach's 
i-  probably  the  more  active  In  Influencing  peristal 
while  Meissner'a  is  more  active  in  exciting  Becretion,  al- 
though both  may  be  concerned  «  ilh  either  function.  It  is 
through  the  former  plexus  that  stimuli  cause  contractions 
when  the  intestine  is  severed   from  the  mesentery  and  all 

external  nerve-supply  is  cut  off.  If  this  centre  is  not 
stimulated,  the  movements  stop.  This  condition  is  called 
aperistalsis.     It  occurs  largely  during  Bleep  (Busch)  and 

in  intra  uterine  life,  in  both  of  which  states  the  blood  is 
well  supplied  with  oxygen  (Brunton).  If  stimuli  are 
applied  in  excess  through  the  mesentery,  violent  evacu- 
ations take  place,  and  there  may  he  clonic  contractions 

Of   the    intestine    at    intervals.      This   condition    is   called 

dysperistalsis,  It  is  caused  by  anaemia,  or  venous  hy- 
peremia, the  stimulus  being  either  the  want  of  <)  or 
the  excess  ,,|  ('it.,  or  both.  Copious  transfusion  into 
the  veins  may  congest  the  portal  vein,  and  consequent- 
ly the  intestinal  vessels,  and  cause  peristalsis  (Landois). 
On  the  approach  i>t  death  there  is  frequently  evacuation, 
caused  bj  the  loss  of  circulatory  equilibrium  or  accumu- 
lation  Of  (  'I  »;. 

Peristalsis  is  also  excited  by  a  great  variety  of  ner- 
voiis  reflexes.  This  is,  no  doubt,  due  to  the  clahorate 
vascular  and  nerve-supply  of  the  intestine,  which  bri 
it  into  close  relationship  with  so  many  different  or- 
gans. Extreme  fright  will  sometimes  excite  immedi- 
ate defecation.  Sudden  alterations  in  vascular  pi 
ure  may  do  the  -ami-.  It  is  argued  by  .some  that  many 
cases  of  suminer  diarrhoear,  which  in  adults  are  usually 
attributed  to  errors  in  diet,  and  which  are  of  ten  accom- 
panied hy  a  too  lively  peristalsis,  arc  induced  rather  by 
sudden  changes  of  temperature  which  chill  the  Burface 
and  alter  the  internal  vascular  pressure.  A  thorough 
know  ledge  of  these  reflexes  is  of  great  service  in  the  treat- 
ment of  simple  diarrhoeas  ami  constipation. 

The  nervous  impulses  may  as  often  cause  inhibition  of 
peristalsis.  Habit  has  a  -teat  deal  to  do  with  regularity 
in  the  movement  of  the  bowels.     It  is  possible  in  many 

ea-cs  to  train  the  rectum,  so  to  speak,  to  operate  at  the 
same    hour   each    day.  and    if   the  accu-tomed   peris; 

which  accompanies  all  the  movements  of  defecation  is 
deferred,  in  such  cases,  very  great  discomfort  ensues. 
-  of  constipation  (cited  by  Brunton)  accompanying 
ovarian  neuralgia  have  been  cured  by  minute  doses  of 
morphine.  The  irritation  conveyed  from  the  ovary  to 
the  splanchnic  plexus  caused  an  inhibition  of  peristaltic 
movement.  The  morphine  relieved  the  irritation.  The 
inhibition  was  thus  removed,  ami  normal  peristalsis 
resumed,  it  is  said  that  the  mucous  coat  is  capable  of 
Borne  degree  oi  independent  contraction,  hy  the  action  of 
the  muscularis  mucosae.  It  i-  believed  hy  most  observers 
(Engelmann,  v.  Brakel,  Nothnagel,  it  at.)  that  the  peri- 
staltic waves  travel  hy  direct  conduction  from  one  mus- 
cle-fibre  to  the  next,  independently  of  nerves,  as  they  are 
known  to  do  in  the  heart  and  ureters.  The  waves  may 
originate  at  any  portion  of  the  intestine,  and  usually  a 
number  may  In-  observed  simultaneously  at  more  or 
irregular  intervals.  The  recovery  of  distention  of  the  in- 
testinal wall  after  a  wave  of  contraction  has  passed  along 
it  may  he  due  merely  to  its  normal  elasticity,  or  to  active 
distention  hy  expansion  of  intestinal  gases  after  pressure 

upon  them  is  removed.  Individual  waves  do  not  travel 
the  entire  length  of  the  intestine.  They  appear  to  cease 
at  intervals  and  he  replaced  by  new  waves  of  greater  in- 
tensity. As  in  all  muscular  contraction,  there  is  always 
a  latent  period  between  the  application  of  a  stimulus  and 
the  resultant  peristalsis.  Continued  or  too  violent  .stimula- 
tion soon  fatigues  the  muscles  SO  that  their  action  is  sus- 
pended, to  he  resumed  again  after  a  period  of  rest,  pro- 
vided the  stimulation  has  not  been  too  violent  or  too 
prolonged.     This  condition  differs  from  dysperistalsis  in 

that    it    is   a    true   pan-is    from    exhaustion.      It    may    he 

caused  bj  venous  transfusion,  which  produces  congestion 

ot  the  portal,  and  consequently   of  the  intestinal,  system  , 
by  severe  inflammation  (inflammation  at  first  incret 
pi  ristalsis),  by  continued  application  of  cold  below  19  C. 
Meteorism  accompanies  the  paresis. 
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Intestinal  Peri* 
stalsis. 


The  splanchnic  is  the  sensory  nerveof  the  intestine. 
"When  intestinal  colic  is  very  severe,  most  profound  con- 
stitutional, vascular,  cardiac,  and  nervous  symptoms  re- 
sult. The  heart's  action  may  become  very  feeble,  and 
the  surface  cold,  pallid,  and  moist,  and  general  convul- 
sions may  even  occur  (see  Colic,  Intestinal).  The  splanch- 
nic is  the  vaso-motor  nerve  of  the  major  portion  of  the 
intestine  (see  Intestines,  Anat.  of).  That  the  stimulus  to 
peristalsis  is  not  purely  due  to  vaso-motor  action  is  proven 
by  the  fact  that  weak  stimulation  of  the  splanchnic  nerve 
excites  peristalsis  before  the  calibre  of  the  vessels  has  been 
affected  (Braain-Hochgeest). 

The  effect  of  peristalsis  is  modified  by  the  degree  of 
fluidity  or  hardness  of  the  intestinal  contents.  In  enteric 
diseases,  when  too  much  mucus  is  secreted  high  up  in 
the  intestine  it  mixes  with  the  food  and  keeps  it  semi- 
fluid. On  the  other  hand,  if  the  mucus  is  secreted  low 
down  it  may  coat  over  the  hardened  faecal  matter,  so  that 
the  intestine  in  contracting  glides  over  without  propelling 
it.  This  is  why  acute  intestinal  catarrh  in  infants  may 
sometimes  be  accompanied  by  constipation. 

Antiperistalsis  is  a  reversal  of  the  peristaltic  movement, 
so  that  the  waves  progress  toward  the  pylorus  and  the  in- 
testinal contents  are  thus  forced  into  the  stomach.  Under 
normal  conditions  this  is  said  by  Nothnagel  and  Landois 
not  to  occur,  but  Engelmann  and  others  believe  that  it 
does  exist  normally.  It  occurs  sometimes  in  cases  of  in- 
testinal strangulation,  intussusception,  the  violent  irri- 
tation which  may  be  caused  by  round-worms,  with  ileus, 
etc.  The  vomiting  of  intestinal  contents  in  ileus  is  said 
to  be  due  rather  to  pressure  of  the  abdominal  wall  upon 
the  empty  intestine  (Van  Swieten,  Nothnagel).  It  has 
recently  been  suggested  that,  as  a  treatment  for  intussus- 
ception, copious  draughts  of  fluid  be  taken,  which  shall 
excite  an  antiperistalsis  and  relieve  the  intussusception 
by  producing  the  opposite  movement  from  that  which 
caused  it.  It  is  caused  by  a  violent  contraction  of  a  por- 
tion of  the  intestine,  pushing  several  centimetres  of  the 
constricted  part  into  a  distended  portion  below.  Intus- 
susception seems  to  occur  normally  in  some  animals,  like 
the  rabbit.  It  may  be  produced  more  strongly  by  Fara- 
dization. In  these  cases  it  lasts  only  a  few  minutes 
(Nothnagel).  The  ileo-caecal  valve  is  generally  supposed 
to  check  the  passage  of  any  of  the  contents  of  the  large 
into  the  small  intestine.  The  experiment  of  giving  ene- 
mata  by  a  force-pump  to  accomplish  the  same  result  has 
recently  been  successfully  tried  (see  Illoway,  Amer.  Jour. 
Med.  Sci.,  January,  1886,  p.  168).  The  faecal  odor  of 
stercoraceous  ejecta  is  attributed  to  decomposition  of  food 
in  the  small  intestine,  not  to  faecal  matter. 

It  seems  probable  to  the  writer  that  a  certain  number 
of  short  peristaltic  waves  normally  travel  toward  the  py- 
lorus— first,  because  such  waves  are  easily  excited  by  ex- 
ceedingly mild  stimuli ;  secondly,  because  such  move- 
ment would  more  effectually  mix  the  intestinal  contents 
and  promote  digestion  ;  and,  thirdly,  because  in  an  in- 
testine carefully  guarded  from  external  irritation  one 
often  sees  a  bubble  of  gas,  confined  between  two  con- 
stricted or  occluded  portions  of  intestine,  move  freely  to 
and  fro,  like  the  bubble  of  an  oscillating  spirit-level. 
These  antiperistaltic  waves  are  less  in  frequency,  force, 
and  extent  than  the  direct  peristaltic  waves.  They  may 
be  produced  by  irritant  enemata,  such  as  concentrated 
solutions  of  CuS04,  NaCl,  KBr,  etc.  (Nothnagel).  They 
do  not  follow  a  momentary  constriction  of  the  intestine. 

The  time  occupied  by  food  and  faeces  in  traversing  the 
intestine  has  often  been  measured,  but  the  results  vary 
greatly  in  different  persons,  and  in  the  same  person  at 
different  times.  It  is  a  matter  of  some  importance  in 
watching  for  pins,  buttons,  coins,  or  the  like,  which  have 
been  accidentally  swallowed  by  children  or  adults.  In  a 
healthy  adult  the  food  remains  from  three  to  six  hours, 
or  longer,  in  the  small  intestine,  and  from  twelve  to 
twenty-four  hours  in  the  large  intestine,  where  consider- 
able water  is  absorbed  and  the  contents,  being  of  firmer 
consistency,  move  more  slowly.  The  velocity  of  peri- 
staltic waves  varies  in  the  different  parts  of  the  intestine. 
They  are  most  rapid  in  the  lower  twenty  centimetres  of 
the  ileum,  which  part  is  usually  found  empty  ;  they  are 


sluggish  in  the  large  intestine,  and  occur  at  long  intervals 
only  in  the  rectum.  The  duodenum  and  jejunum  seem  to 
maintain  their  peristalsis  longer  than  other  parts  (Noth- 
nagel). 

Koch  fed  two  hundred  and  fifty  beads  to  a  guinea-pig. 
In  three  hours  half  of  them  were  still  in  the'  stomach, 
and  the  remaining  half  were  mostly  in  the  caecum,  while 
the  small  intestine  was  empty,  showing  that  its  peristalsis 
must  have  been  very  active. 

Vella  ligated  an  intestinal  loop  and  made  two  fistulas 
in  it.  A  ball  pushed  in  at  one  fistula  was  received  at  the 
other,  and  the  time  in  traversing  the  distance  between 
them  was  measured.  As  a  result  of  these  experiments 
the  distance  from  mouth  to  anus,  in  the  dog,  was  traversed 
in  the  estimated  time  of  forty-five  hours.  The  velocity 
of  the  ball  was  increased  by  electricity  and  by  salt,  and 
retarded  by  laudanum. 

The  large  intestine  is  more  sluggish,  and  its  movements 
are  less  extensive  than  those  of  the  small  intestine.     The 


Fig.  184fi. — Instantaneous  Photographs  of  Peristalsis  (Thompson).  At 
A  the  large  intestine  is  normal  and  smooth  :  at  B  the  long  fibres  are 
puckered  into  ridges  iu  the  path  of  a  needle  drawn  gently  over  the 
surface. 

longitudinal  fibres  act  slowly  and  independently.  When 
the  surface  of  the  large  intestine  is  irritated  by  a  needle, 
after  a  few  seconds  it  is  drawn  into  distinct  ridges  wher- 
ever the  needle  has  touched.  If  the  intestine  be  gently 
pricked  at  one  point,  a  somewhat  radiating  contraction 
takes  place  from  the  centre  of  irritation.  If  the  needle 
be  drawn  gently  in  parallel  lines,  the  appearance  recorded 
by  the  photograph  (Fig.  1846)  results. 

Iu  those  parts  of  the  intestines  of  some  animals  (as  the 
rabbit)  which  are  more  distinctly  sacculated  than  in  man, 
the  separate  sacculi  are  easily  made  to  contract  independ- 
ently. 

Peristalsis  is  more  active,  as  a  rule,  in  vegetable-feed- 
ers than  in  carnivora,  for  the  nature  of  the  diet  gives 
greater  bulk  of  faecal  matter.  Iu  persons  with  thin  ab- 
dominal walls  peristaltic  movements  may  be  felt,  or  even 
seen,  if  violent. 
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Defecation. — The  faBcea  gradually  accumulate  In  the 

si- i«l  flexure  and  rectum  above  the  internal  Bphinc- 

tcr.  where  thej  lie  until  sufficient  pressure  is  brought  to 
bear  upon  the  sphincters  of  the  rectum  (see  Intestines, 
Anatomj  of),  when  for  the  first  time  their  presence  is 
tilt  A  nervt  centre  (centrum  anospinale,  Budge)  ex- 
ists in  the  lumbar  region  "f  the  cord— in  rabbits  bel « 1 1  □ 
the  rfxth  and  Beventh  lumbar  vertebrae,  in  dogs  at  the 
fifth  Masius),  From  this  centre  defecation  is  controlled, 
D(  f(  cation  Is  accomplished  by  men  aa  d  peristalsis  of  the 
rectum  and  other  parts  of  the  large  intestine,  assisted  by 

voluntary  pressure  from  the  abd inal  wall  by  closure 

of  the  glottis  after  a  full  inspiration,  by  retention  of  air 
in  the  lui  tion  oi  the  diaphragm.     After  the 

expulsion  of  the  faeces  the  Bphincterani  remains  in  a  Btate 
of  Arm  tonic  contraction  for  about  twenty  minutes.  After 
this  ii  relaxes,  and  the  elasticity  of  the  parts  around  the 
ami-  keeps  ii  closed  without  continued  tonic  sphincteric 
contraction  I  Landois),  Buch  as  Beems  to  exist  at  the  neck 
oi  the  bladder.  The  external  sphincter  can  be  contracted 
voluntarily,  but  if  the  recta]  pressure  becomes  extreme 
the  contraction  will  be  suddenly  overcome  a  tier  reaching 
a  certain  limit.     The  voluntary  contraction  is  aided  by 

externa]  rotation  of  the 
thighs  and  contraction 
of  the  glutei.  Stimula- 
tion of  the  cerebral  pe 
duncles  and  of  the  cord 
below  causes  the  exter- 
nal sphincter  to  con 
tract.  There  seems  al- 
so to  be  an  inhibitory 
sphincteric  centre  which 
is  excited  by  volition. 
Its  excitation  allows 
faecal  matter  to  pass 
through  the  anus  with- 
out causing  it  to  close 
reflexly  (Landois).  This 
centre  is  in  the  optic 
thalami  (Masius)  which 
communicate  with  the 
peduncles. 

Short  voluntary  move- 
ments of  the  levator  ani 

*»■  ,m:  h  "f  and    external    sphincter 

\t  .1  ib  shown  ,  .  '     -     . 

act*  1  the  longitudinal  '  ;ause  renex  stimulation 

flbi  n  ita     of  the    pleXUS  niycnler 

tii. n  :   ;il    B  ih.  ieils   nt'    the    lal'"'e    illlcs- 

tracted ;  while  at  ain  fullv  ,•  1    ...    § 

endea_  ■   tine,  and  therefore  ac- 

celerate defecation.  The 
soft  parts  of  the  pelvic  floor  are  forced  downward  in 
defecation,  and  the  mucous  membrane  within  the  exter- 
nal sphincter  is  everted. 

The  levator  ani  pulls  the  anus  upward  over  the  pro- 
truding faecal  mass,  and  prevents  distention  of  the  pelvic 
fast  ia.  1 1\  itl  says  the  fibn  -  of  the  two  levatores  control 
the  anus  like  the  two  cords  of  a  tobacco-pouch.  Between 
the  evacuations  of  the  anus,  which  in  a  healthy  adult  nor- 
mally occur  at  least  once  in  twenty-four  hours,  the  rec 
turn  is  empty.  In  casi  sol  chronic  constipation,  especially 
in  women,  there  ma 3  be  uo  movement  for  several  days, 
and'  mently  for  two  or  three  weeks.    Therectum 

Isthi  itly  distended  by  a  mass  of  hard, 

drj   faecal  matter,  through  the  centre  of  which  there  is 
sometimes  a  channel  for  the  occasional  passage  of  fs 
Exceptionally,  in  apparently  healthy  individuals  the  rec- 
tum Is  evacuated  onlj  nine  in  a  week  or  two,  and  in 
other  1  ases  tw  ice  or  thrice  daily. 
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William  Oilman  Thompson. 

INTESTINE.  ANATOMY  OF.  The  intestine  is  that 
portion  of  the  alimentary  <  anal  which  extends  from  the 
pyloric  orifice  of  the  stomach,  which  opens  into  it,  to  the 
anus.  It  occupies  a  large  part  of  the  cavities  of  the  ab- 
domen and  pelvis.     It  forms  a  long  tube  coiled  in  many 

loops,  covered  externally  by  a  smooth  coat  derived  from 

the  peritoneum  (peritoneum  intestinale,  p.  viscerale),  and 
lined  within  by  mucous  membrane  and  epithelium.  Be- 
tween these  external  and  internal  layers  are  arranged 
longitudinal  and  cir- 
cular muscular  fibres 
which,  by  a  peculiar 
rhythmical  contraction 
called  peristalsis,  propel 
the  contents  of  the  tube 
(see  Intestinal 
Peristalsis). 

The  entire    in- 
testinal    wall 
measures  onemil- 
limetre  in  thick- 
ness   upon     the 
average,  the  mus- 
cular coat  taking 
one  half.   The  in- 
testine   is    prin-    g 
cipally    supplied *3 
with   blood  from    ( 
the    coeliac    and  £ 
mesenteric  bran- 
ches  of   the    ab- 
dominal  aorta. 
Its      blood       is 

chiefly  returned 
through  branch- 
es of  the  vena  porta,  but 
in  part  through  reins 
which  empty  into  the 
vena  cava  interior.  The 
principal  nerve-supply 
is  derived  from  plexuses 
oi  the  s\  mpathetic  bj  b- 
tern.  The  abundant 
1\  mphatics  i  ommuni 
i  ate  w  ith  the  thoracic 
duct.  Tin-  intestine  lies 
in  contact,  in  some  part 
of  iN  course,  w  ith  I 
organ  in  the  abdomen 
and  pelvis  ]t  is  naturally  divided,  by  difference  of  cali- 
bre, into  a  large  Intestine  (intestinum  tenue)  and  a  small 
intestine (intestmum  crassum).  The  small  intestine  is  fur- 
ther di\  ided.  by  anatomical  peculiarities,  into  the  duode- 
num, jejunum,  and  ileum  (Fig.  1848),  and  the  large  in- 
testine  is  divided  into  the  caecum  with  its  vermiform 
appendix,  ascending,  transverse,  and  descending  colon, 
sigmoid  flexure,  and  rectum  (Fig.  1S4S).  The  portion! 
oi  the  intestine  contained  by  the  several  regions  of  the  ab- 
domen are  normally  as  follows  :  Right  hypochondrium — 
part  of  duodenum,  hepatic  flexure  of  colon  ;  left  hypo- 
chondrium—splenic  flexure  "f  colon  ;  umbilical  region — 
transverse  colon,  lower  part  of  duodenum,  parts  of  jeju- 
num and  ileum  .  light  lumbar  region — ascending  colon, 
parts  of  duodenum  and  jejunum  ;  left  lumbar — descend- 
ing colon,  pari  of  jejunum  ;  hypogastrium — part  of  ile- 
um ;  right  iliac  region— caecum,  vermiform  appendix,  end 


c 


v< 


FIG.  1848.-   The    Intestine  (Hrinton^.     C, 

■  :  P,  nylonc  enil  of  stomai'h  :  /), 

dnodenum:  •'.  j<-jnnum:  r,  ileum;  CO, 

CflBcnm  ami  appendix;  Ac.  asceniling, 

a  .  DC,  desoending  colon  ; 

:i.  rare  :    A',    rectum:    A. 

anus. 
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lutes.  Peristalsis. 
Intestine. 


of  ileum  ;  left  iliac — sigmoid  flexure  of  colon.  The  rec- 
tum lies  in  the  pelvic  cavity. 

The  intestine  is  at  no  point  very  firmly  held  as  com- 
pared, for  instance,  with  the  oesophagus,  but  although  the 
convolutions  are  capable  of  considerable  gliding  move- 
ment, their  relative  position,  as  above  given,  is  very  con- 
stant in  different  individuals  and  in  the  same  individual. 
If  displaced  by  any  cause — tumors,  ascitic  fluid,  etc. — 
the  coils  tend  to  return  to  their  natural  positions  when 
the  cause  of  displacement  is  removed,  unless  they  have 
been  bound  in  a  new  position  by  adhesions  resulting  from 
inflammation.  The  intestine  is  partly  kept  in  position  by 
vessels  and  nerves,  and  partly  by  modified  folds  of  peri- 
toneum known"  as  mesenteries,  which,  more  or  less  com- 
pletely, embrace  the  coils.  The  mesenteries  are  divided 
into  (1)  the  mesentery  proper,  which  is  attached  over  the 
spinal  column  and  along  the  Ions:  axis  of  the  jejunum 
and  ileum,  and  (2)  folds  called  themeso-caecum,  transverse 
and  sigmoid  meso-colon,  and  meso-reetum  ;  which  latter 
are  attached  to  the  parts  of  the  intestine  indicated  by  their 
names.  The  line  of  attachment  to  the  long  axis  of  the  in- 
testine is  termed  the  attached  or  mesenteric  border.  The 
opposite  wall  constitutes  the  free  border.  The  mesenter- 
ies contain  a  very  elaborate  vascular  system,  nerve-vessels, 
and  lymphatics,  with  numerous  lymph-glands  in  connec- 
tion with  the  latter,  which  are  possibly  to  some  extent 
connected  with  the  elaboration  of  the  blood  (see  article 
Mesentery).  They  are  either  applied  directly  to  the  in- 
testine, or  are  attached  to  it  by  loose  connective  tissue. 

The  small  intestine  measures  about  eight  metres  in 
length.  Its  average  diameter  is  2.5-3  ctm.  Toward  the 
pyloric  end,  in  the  duodenum,  it  is  3-4  ctm.  in  diameter. 
and  it  gradually  decreases  until  near  the  lower  end  of  the 
ileum,  where  it  is  two  ctm.  in  diameter.  It  lies  principally 
in  the  umbilical  region,  but  it  reaches  outside  of  this  upon 
all  sides,  occupying,  when  distended,  the  major  part  of 
the  abdominal  cavity.  The  coils  are  capable  of  consider- 
able movement,  gliding  and  rotatory,  so  that  a  given  coil 
may  at  one  time  lie  with  its  convexity  toward  the  right, 
and  at  another  be  completely  turned  over  toward  the  left. 
The  advantages  of  this  latitude  of  movement  are  obvious 
in  preventing  compression  and  strangulation  by  pressure 
from  accumulated  intestinal  contents  or  from  external 
causes. 

The  mesentery  is  attached  over  the  left  side  of  the  spinal 
column,  between  the  second  lumbar  vertebra  and  the 
sacroiliac  symphysis.  It  spreads  out  in  a  radiating  man- 
ner to  accommodate  the  length  of  the  small  intestine  ; 
hence  the  farther  a  coil  of  intestine  lies  from  the  spinal 
column,  the  longer  and  freer  is  its  portion  of  mesentery. 
The  breadth  of  the  mesentery  varies  between  ten  and  fif- 
teen centimetres.  The  small  intestine  is  separated  from 
the  stomach  by  the  pyloric  sphincter,  and  from  the  large 
intestine  by  a  valve,  the  ileo-caecal  valve,  formed  by  an 
involution  of  its  lining  membrane  (see  below).  It  is 
greatly  convoluted  throughout  its  length  (Fig.  1848). 
The  folds  or  coils  are'  termed  ansa?,  or  gyri  intestinales. 
Its  divisions — the  duodenum,  jejuuum'and  ileum — are 
not  clearly  separate,  but  they  present  slight  structural 
and  functional  differences  presently  to  be  defined.  The 
coats  of  the  small  intestine  are  five  :  (1)  an  external  tunica 
serosa  ;  (2)  tunica  muscularis  ;  (3)  tunica  submucosa  ;  (4) 
muscularis  mucosa? ;  (5)  an  internal  tunica  mucosa. 

The  tunica  serom  is  formed  In'  the  mesentery,  which 
is  derived  from  two  layers  of  peritoneum.  It  envelops 
the  entire  small  intestine  with  the  exception  of  portions 
of  the  duodenum.  It  is  smooth  and  lined  on  its  free  sur- 
face by  squamous  epithelium  with  projecting  nuclei. 

The  tunica  muscularis  is  three  times  as  thick  as  the 
tunica  serosa.  It  consists  of  (1)  an  external  layer  of 
longitudinal  muscle-fibres  and  (2)  an  internal  circular 
layer.  A  few  spiral  fibres  are  described  by  Verson  as 
existing  especially  in  the  duodenum.  The  two  layers  are 
placed  between  the  serous  and  submucous  coats,  and  they 
are  joined  to  each  other  by  loose  connective  tissue.  The 
fibres  of  each  layer  are  about  0.225  mm.  long  and  0.005 
mm.  broad.  The  longitudinal  layer  is  disposed  about  the 
entire  wall,  but  it  is  best  developed  at  the  attached  border. 
It  is  0.1  thick.    The  circular  layer  is  two  or  three  times  as 


thick  as  the  longitudinal ;  very  rarely  the  proportion  is  re- 
versed (Verson).  Its  fibres  are  grouped  in  small  parallel 
bundles,  with  minute  interstices  between  them.  The 
longitudinal  fibres  are  similarly  grouped,  but  their  bun- 
dles are  broader  and  less  thick  than  the  circular  bundles. 
The  entire  muscular  coat  becomes  thinner  toward  the 
ileo-caecal  valve.  The  fibres  are  long,  pale,  non-striated, 
or  involuntary.  The  action  of  both  sets  of  fibres  is  to 
produce  peristalsis  (see  Intestinal  Peristalsis)  and  move 
the  coils  about. 

The  tunica  submucosa  (tunica  nervosa,  tunica  fibrosa, 
tunica  cellulosa)  is  formed  of  areolar  tissue,  which  is 


Fig.  1849. — Inner  Surface  of  Small  Intestine.     Folds  of  mucous  mem- 
brane.    (Henle.) 

composed  of  groups  of  interlacing  fibrous  bundles  with 
some  fine  elastic  fibres.  It  lies  between  the  muscular 
coat  and  the  muscularis  mucosae,  being  less  firmly  con- 
nected with  the  former.  It  forms  a  loose  meshwork,  in 
which  the  numerous  blood-vessels  and  lymphatics  divide 
and  form  plexuses  before  they  enter  the  mucous  mem- 
brane which  it  supports.  It  contains  important  nerve- 
structures  (see  below). 

TJte  muscularis  mucosa;  (Middeldorpf,  Briicke)  is  a  deli- 
cate layer  of  non-striated  muscular  fibres  (external  longi- 
tudinal, and  internal  circular)  which  lies  immediately 
beneath  the  mucous  coat  and  is  intimately  associated 
with  it.  This  coat  is  less  developed  in  man  than  in  most 
animals. 

The  tunica  mucosa ,  or  villous  coat,  is  studded  with  mi- 
nute papillae  called  villi.  It  is  very  red,  owing  to  extreme 
vascularity,  but  toward  the  lower  end  of  the  small  intes- 


Fig.  1850. 


-Valvule  Conniventes.    (Brinton.)    Portion  of  small  intestine 
laid  open. 


tine  it  becomes  thinner  and  paler.  It  consists  of  a  layer 
of  very  fine,  retiform  connective  tissue  which  contains 
blood-vessels,  lymphatics,  nerves,  and  many  lymphoid 
corpuscles  and  branched  cells.  Embedded  in  this  layer 
are  numerous  tubular  glands.  It  is  covered  by  a  sin- 
gle layer  of  epithelial  cells,  principally  columnar.  The 
thickness  of  the  muscularis  mucosae  is  0.01  to  0.02  mm., 
that  of  the  retiform  layer  is  0.1  mm.,  and  that  of  the  epi- 
thelial layer  is  0.02  mm.  (Henle).-  The  mucous  coat  pre- 
sents numerous  folds  (Fig.  1849),  some  of  which  may  be 
smoothed  out  by  distention,  while  others  cannot  be  oblit- 
erated even  by  force.  The  latter  are  called  valvulae  con- 
niventes. 
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-  •  oi   Rj  rckring  \ Fig, 
I),  are  crcscentic  or  circular  folds  formed  by    two 
layers  of  mucous  membrane  placed  back  to  back,  united 
ii\  submucous  tiasue,  bul  without  Bbrea  from  tbe  tunica 
mu8Culoaa     The]  are  placed  in  a  transverse  or  Blightly 
oblique  direction  to  tbe  long  axis  of  tbe  intestine,  and 
i  around  one  half  or  two  tbirds  of  ii-  lumen.     Some 
fevi  are  circular.    Theyare  ratber  closely  set,  with  fairly 
ilar  intervals,  and  number  between  eigbl  hundred  and 
nine  hundred.     Theyare  peculiar  to  the  small  intestine, 
and  they  are  found  from  within  a  small  distance  of  the 
pylorus  (on  il  >  the  ileo-csecal  valve.     They 

are,  bowevei  mosl  abundant  in  tbe  duodenum  and  jeju- 
num, and  become  both  less  numerous  and  shorter  inward 
the  pylorus  and  toward  the  ileum.  On  the  average  they 
are  6.0  t"  T.n  nun.  wide.  Large  and  small  om  -  ofti  n  al- 
ternate, and  they  end  with  bifurcated  extremities,  or  ap- 
pear abruptly  cut  off.  Tin  \  are  besl  developed  about 
and  below  the  entrant  e  of  the  bile  and  pancreatic  ducts 
into  the  duodenum  They  increase  the  inner  surface  of 
the  Bmall  b  o  that  il  is  cstimati  d  al  1 1 ,000  c.c. 

Tin  villi  are  found  only  in  the  small  intestine  (Fig.  1851), 
They  are  projections  of  the  mucous  coal  into  the  intes- 
tinal lumen,  which  give  it  a  sort  of  velvety  appearance. 


ft 
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Fig.    1851. — Villi.      (Cndint.)      Lactc.il?    printed    black.    Hi 
Lighter,    a,  Artery;  i>,  lympl  at  tree  end 

of  1 1111  ;  •/.   ■  i  lerkuhn'a  gla 

The]  vary  in  shape,  resembling  cylinders  or  Battened 
tbej  maj  appear  leaf -like,  or  with -club-shaped 
free  extremities  They  are  usually  independent,  but  two 
or  three  may  be  joined  at  their  bases.  Tiny  become 
Bmaller  and  It---  numerous  in  the  ileum.  Their  number 
is  various!]  estimated  at  from  4,000,000  (Krause)  to  10,- 
000,000  (Sappey  I.  They  are  said  to  average  twelve  to  the 
re  millimetre  where  thej  are  thickest.  Their  length 
averages  0.6  to  0.1  mm.,  and  their  diameter  0.06  to  Q.  18 
mm  (Sappey)  These  measurements  ^  ary,  as  their  shape 
alters  with  the  amount  of  blood  contained  at  different 
times.  Tin-  villi  consist  oi  a  stroma  of  wide-meshed, 
reticular  connective  tissue  containing  numerous  lymph- 
cells  which  exhibit  considerable  amoeboid  move- 
ment In  tbe  centre  of  the  villus  is  a  lacteal  vessel,  or 
Lymphatii  851,  d,  d),  which  runs  parallel  to  the 
long  axis  ol  the  villus  and  terminates  at  its  free  end  in  a 
closed,  -"in.  lit!  enlarged,  extremity,  the  ampulla.  The 
other  end  of  the  lacteal  communicates  with  a  rich  lym- 
phatic plexus  i  Fig  1851  '  >  «  hich  lies  beneath  thei  lllua  in 
the  tunica submucosa  Th<  re  is  usually  but  a  single  lacteal 
for  each  villus,  bul  some  ol  th<  broader  villi  have  two  or 
even  more  in  animal-  During  active  intestinal  digestion 
the  la»  teals  appear  white,  distended  w  ith  chyle  (Fig.  1858). 


A  single  arterial  twig  enters  each  villus  and  runs  by  the 

side  ol  the  lacteal  Toward  the  end  of  the  lacteal  it  di- 
vides into  a  capillary  network,  which  becomes  very  One 
and  close  about  the  ampulla.  The  Mood  from  this  plexus 
i-  returned  by  a  single  vein,  w  hich  lie-  on  tbe  side  of  the 

villus  opposite  the  artery. 

The  larger  \  e— el-  are  - 

what  tw  i-ted.  The  reticu- 
lar connective  tissue  be- 
comes di  ii-i  i  toward  the 
surlai  e,  and  by  -ome  i-  said 
to  form  a  distinct  layer  im- 
mediately beneath  the  basi- 
lar membrane  of  tbe  epithe- 
lium. Yci-on  take-  excep- 
tion to  this  statement,  and 
fails  to  distinguish  such  a 
dense  layer.  Drasch  -ays 
that  the  capillar]  plexus  lies 
exclusively    in    this    layer. 

The    lacteal    i-     surrounded 

by  numerous  lymphoid  cells 
which  join  the  branched 
cells  found  in  the  retiform 

FIO.M62.    Small  Intestine.     Inner    tissue       The    latter   in    turn 
FariACe  during  d  -  .      .,    .       ,,       .  .,      , 

wh  ;  .,.:,   join  the  flat  cells  oi  the  basi- 

lar membrane  oftbe  epithe- 
lium. They  are  often  forked 
about  a  connective-tissue  corpuscle  (Watney).  The  mus- 
cularis  mucosae  send-  from  twelve  to  twenty  non-striated 
muscular  fibres  into  each  villus.  These  fibres  for  the 
mosl  part  form  two  layers,  one  of  which  lies  close  to  the 
central  lacteal,  the  other  in  the  parenchyma  of  the  villus 
(Verson).  These  muscle-fibres  anastomose  with  each 
other  (His).  They  arc  exceedingly  thin,  and  often  not 
over  1 1. 1 Hi  mm.  long  i  Moleschott).  Brttcke,  Kolliker.  llenle. 
and  others  only  describe  longitudinal  muscular  fibres  in 
tbe  villi;  but  Moleschott,  Wiegandt,  and  Donders main- 
tain thai  muscle-fibres  are  -ecu  running  in  circular  or 
spiral  direction-.     The  function  of  the  muscle-fibres  is  to 


PlO.  1668.— Epithelium  lining  Intestine.  A.  Cylindrical:  C,  cup  or 
goblet  variety;  b,  atria  a,  nucleoli;  >.  t,  adenoid  reticulum:  J,  d, 
■paces  within  ntaining  lymphoid  corpuscles ;  e,  e,  f,  sec- 

tion nf  oentral  laoteal    i  Land 

retract  the  \  illu-  and  compress  the  contents  of  the  lacteal 

into  the  lymphatic  plexus  beneath  the  villus.  Nerve- 
fibres  are  traced  into  the  villi,  but  their  termination  is 
not  decided 

Tin  epithelium  which  covers  the  villi  and  lines  the  in- 
u-iinc  i-  composed  of  two  classes  of  cells  (Fig.  isj3): 
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Intestine. 
Intestine. 


1.  Conical,  cylindrical,  or  columnar  cells,  with  bases 
directed  outward  so  as  to  form  a  mosaic  of  a  more  or 
less  hexagonal  pattern  and  with  pointed  apices  directed 
toward  the  basement  membrane.     These  cells  are  gran- 


Fig.  1854. — Vertical  Section  nf  a  Portion  of  a  Peyer's  Patch.  (After  Prey. )  a,  Villi 
with  white  lacteals  in  centre  :  6.  follicles  of  Lieberklihn  ;  c.  c,  muscularis  mu- 
cosae ;  rf,  d,  cupola,  or  projecting  part  of  the  Peyer*.s  follicles  ;  e.  e,  central  parts  ; 
/,  /,  reticulated  lacteals  between  follicles,  joined  above  by  lacteals  from  villi ; 
g,  g,  lymphatic  plexus  beneath  follicles ;  g',  g',  g',  larger  lacteals  of  submucous 
layer,  i,  i. 

ular,  with  clear  oval  nuclei  (Fig.  1853,  «).  They  arc  0.02 
mm.  long.  During  digestion  they  swell  somewhat  and 
contain  particles  of  fat,  while  their  nuclei  become  less 
distinct.  Their  free  ends  present  a  peculiar  striated  ap- 
pearance, due  to  differences  in  density  (Fig.  1853,  b). 
The  stria'  have  been  said  by  some  to  represent  minute 
tubes  through  which  chyle  might  pass  (Kolliker,  Fincke). 
Henle,  Brettauer,  Steinach  have  regarded  them  as  solid 
rods.  They  form  a  distinct  margin  which  is  about  one- 
tenth  as  thick  as  the  length  of  the  entire  cell.  2.  Cup- 
shaped  or  goblet-cells  (Fig.  1853,  c),  which  are  embedded 
between  the  columnar  cells  and  are  far  less  numerous. 
The}-  are  not  constantly  found.  They  may  be  with  or 
"without  nuclei.  If  nucleated,  the  nucleus  is  near  the 
base  of  the  cell,  with  its  long  axis  perpendicular  to  that 
of  the  cell.  The  cells  are  attached  to  the  basement  mem- 
brane by  pointed  extremities.  From  their  unattached 
bases  cup-shaped  projections,  tilled  with  clear  fluid,  reach 
to  the  surface.  Their  function  is  unknown.  Some  re- 
gard them  as  independent  cells  ;  others  as  degenerating 
cylindrical  cells.     They  become  swollen  during  digestion. 

The  function  of  the  villi  is  the  absorption  of  chyle. 

Lit  I"  rkuhn's  crypts,  or  follicles  (crypta?  minima?,  cryptae 
mucosae  are  the  tubular  glands  (Fig.  1851,  e)  above  al- 
luded to,  which  are  found  throughout  the  small  intes- 
tine and  in  a  slightly  modified  form  throughout  the  large 
intestine.  They  are  very  numerous  and  closely  packed, 
the  spaces  between  them  being  usually  less  than  the 
diameter  of  the  glands  themselves.  Their  number  is 
estimated  at  between  forty  and  fifty  millions  (Sappey). 
They  are  tubular  in  shape  ;  sometimes  more  or  less  bi- 
furcated, more  rarely  divided  into  three.  They  open  on 
the  inner  surface  of  the  intestine,  between  the  villi,  by 
rounded  orifices  which  are  slightly  narrower  than  the 
diameter  of  the  tubes.  The  latter  average  0.06"  to  0.08 
mm.,  and  their  depth  averages  0.34  to  0.5  mm.  (Yersou). 
A  few  muscular  fibres  pass  up  between  the  crypts  from 
the  muscularis  mucosa?  (Kolliker,  Brucke).  The  crypts 
are  embedded  in  the  tunica  mucosa,  and  most  of  them 
reach  to  the  muscularis  mucosa?,  upon  which  their  closed 
extremities  rest  nearly  perpendicularly.  They  are  lined 
by  the  same  varieties  of  cells  which  cover  the  villi. 
The  cells  rest  upon  a  delicate,  structureless  membrana 
propria,  and  they  are  for  the  most  part  of  flattened  colum- 
nar form.  They  are  surrounded  by  a  narrow  capillary 
and  nerve-plexus  (Drasch).    They  secrete  a  thin,  watery, 


alkaline  mucus — succus  entericus.  They  are  the  smallest 
and  most  numerous  glands  of  the  intestine. 

Tin  solitary  glands,  folliculi  sporades,  are  soft,  rounded, 
white  glandular  structures,  without  ducts,  which  are 
found  scattered  at  rather  irregular  intervals  in 
the  small  intestine,  sometimes  coalesced,  and  also 
grouped  together  in  bunches  of  ten  to  forty,  usually 
twenty,  which  are  called  Peyer's  patches  (Fig. 
1854).  _  Similar  solitary,  ductless  glands  exist  in  the 
large  intestine  throughout,  but  especially  in  the 
caecum. 

The  solitary  glands  push  through  the  fibres  of 
the  muscularis  mucosae,  ami,  raising  the  mucous 
coat,  project  a  little  into  the  lumen  of  the  intestine. 
The  projection  is  called  the  cupola.  They  lie  upon 
the  valvula?  conniventes  as  well  as  between  them. 
They  consist  of  dense  retiform  connective  tissue, 
whose  meshes  contain  abundant  lymphoid  corpus- 
cles (Fig.  1856)  and  minute  capillaries.  Sometimes 
they  join  the  surrounding  lymphoid  tissue,  or  hang 
into  a  lacteal  sinus,  but  they  are  usually  distinctly 
separated  by  a  surrounding  plexus  of  lymphatic 
vessels  (Fig."  1856).  The  epithelial  cells  of  the  mu- 
cous membrane  over  these  follicles  often  have 
lymphoid  cells  lying  between  them.  They  are 
covered  by  crypts,  and  often  by  a  few  villi. 

Pi  >li  fs  patches,  or  plaques (glandulae  agminatae,  g. 
socia?,  insula?  Peyeri — Pevcr,  16T7),  are  collections 
of  lymphoid  follicles  (Figs.  1854  and  1855).  The 
individual  follicles  in  a  plaque  are  a  little  smaller 
than  when  they  occur  as  solitary  glands,  and  they 
are  not  covered  by  villi.  The  crypts  of  Lieber- 
kiihn  are  arranged  in  circles  about  the  margins  of 
the  individual  glands.  The  plaques  vary  in  number  be- 
tween ten  and  sixty.  They  are  twice  as  abundant  in 
youth  as  in  adult  life;  less  abundant,  or  absent,  in  old 
age.  They  average  twenty  in  number.  In  shape  they 
are  usually  oblong  or  oval  (Fig.  1855)  ;  they  may,  how- 
ever, be  round  or  irregular.  They  occur  opposite  the 
attached  border  of  the  intestine,  and  their  long  axis  is 
parallel  to  that  of  the  intestine.  The  circular  plaques 
occupy  half  the  circumference  of  the  intestine.  The  oval 
plaques  average  3.3  ctm.  in  length  (Bohin).  They  may 
be  7.20  ctm.  long  and  1.5  ctm.  wide.  The  plaques  are 
found  scattered  throughout  the  jejunum  and  ileum. 
Toward  the  ileo-csecal 
valve  they  are  more 
oval,  larger,  and  more 
numerous.  In  the  op- 
posite direction  they  be- 
come rounder,  smaller, 
and  less  numerous. 
They  are  exceptionally 
found  in  the  lower  end 
of  the  duodenum  (Mid- 
dledorpf).  The  follicles 
of  the  plaques  do  not 
always  reach  the  sur- 
face. The  lacteal  plex- 
uses are  exceedingly 
abundant  in  the  plaques 
(Fig.  1855),  and  beneath 
them  the  mucous  and 
submucous  coats  are 
more  closely  united  than 
elsewhere.  The  follicles 
are  surrounded  by  cap- 
illary plexuses,  from 
which  very  minute  cap- 
illaries, not  over  0.004 
to  0.006  mm.  in  diame- 
ter (Toldt),  converge and 
anastomose  toward  their 
centres  (Kolliker).  The 
venous     radicles     unite 

into  large  trunks.  The  solitary  glands  and  plaques  are 
generally  supposed  to  belong  to  the  lymphatic  system, 
and  to  be  concerned  in  the  elaboration  of  the  lymph  from 
the  chyle  (Ziegler,  Brucke,  and  others).     The  plaques  are 


in 
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Fig.   1S55.— Peyer's    Patch.     (B.'ihm.) 
Slightly  enlarged. 
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eat  nf  ulceration  in  typhoid  fever,  and  they, 
ae  will  aa  the  Bolitary  follicles,  are  often  involved  in  other 
diseases  to  a  great*  r  or  l<  ss  degree, 

'l'lu  arteries  of  the  Bmall  intestine  are  derived  from 
branches  of  tbe  coeliac  axis,  and  from  the  Buperior  mes- 
enteric artery.  Th<  duodi  aum  is  supplied  by  the  pyloric 
and  pani  reatico  duodenal  branches  of  the  bepatic  branch 
.■I  the  coeliac  axis,  and  by  the  inferior  pancreatico-duo- 


-%r' 


Fio.  1856.— a,  solitary  follicle  (Cadiat);  b,  epithelial  covering;  e,c,  villi ; 
(I,  follicles  "f    I  ularis    mucosa; ;  /,   submucous 

denal  branch  of  the  superior  mesenteric  artery.  The 
superior  mesenteric  artery,  after  leaving  the  abdominal 
aorta,  passes  to  the  rool  of  the  mesentery  and  divides 
into  some  twenty  branches,  most  of  which  form  the  ar- 
terise  jejunales  el  ilese.  These  branches  form  a  series  of 
three-arched  plexuses,  with  frequent  anastomoses  in  the 
mesentery  ;  and  finally,  reaching  the  attached  border  of 
intestine  (ramuli  intestinales),  they  encircle  ii  some- 
what obliquely,  and  meeting  on  the  free  border,  anas- 
tomose again.  The  larger  intestinal  branches  lie  beneath 
the  Berous  coat.  They 
pierce  the  muscular 
coat,  and  form  two 
r]  oblong  capil- 
lar} meshes  to  ai 

■  in-  iongit  udinal 
and  circular  bbres,  re- 
spectivel} .  Thej  next 
ramifj  in  a  <  1<  ■ 
work  in  the  submu- 
1 1 .11—  ci  at, 
small  branches  pass  to 
the  \  ah  ulse  conniven- 
tes,  villi,  and  elands, 
The  Bmall  veins  ac- 
i  ompanj  the  arteries, 
and  coi  respond  with 
them,  bul  the 
veins  unite  to  form 
branches  of  the  \  ens 
mesenteries  superior, 
which  empties  into  i  In- 

vena    porta       Bl 1 

from  i)i«  upper  part 
nf  the  duodenum  is 
1. 1 turned  bj  the  v< 

fa  Btrica  Buperior. 
[ence  = » 1 1  the  blood  of  the  small  intestine  is  returned  bo 
a--  to  pass  through  the  liver.  This  is  also  true  of  most  of 
the  blood  from  the  largi  Intestine  (see  below  i. 

Tl<<  lympkatiee  of  the  small  intestine,  which  are  called 
eala  (va-a  lactea  v.  chylifera),  lie  in  the  mucous,  sub- 


mucous, and  muscular  coats.     Those   ill  the  tunica  urn- 
nn  a  ricli  plexus  communicating  with  the  central 
lacteals  of  the  villi,  and  reach  into  the  Bubmucoue 
where  they  form  plexuses  beneath  and  about  the  lym- 
phoid follicles.     The  submucous  plexus  sends   larger 


ri...  i 


Fig.  1  «ch's  Plexus,     a.  Ganglion  coll :  6,  6.  ncrvc-branches  ; 

.-.  muscular  Bore;  •'.  bulbous  expansion  •  ■(   nerve-fibril  opposite  the 

nucl. 


branches  through  the  muscular  coat.    They  then  lie  along 

the  attachment  of  the  mesentery.  The  entire  muscular 
coal  i^  furnished  with  a  close  plexus,  called  Lnterlamellar 
( A.uerbach). 

'I'll,  in,  s,  i,t,  iii  contains  a  triple  row  of  mesenteric  glands 
which  are  in  connection  with  the  lymphatics.     Thost 

the    tii'M     series    are 

small    and     near    the 
intestine  ;     thosi 
the  s(  cond  series  are 

as  are  those 
Of  the  third  which 
tr  the  rool  of 
the  mesentery.  The 
lymphatics  of  the  mes- 
entery finally  form  the 
truncus  lymphs 
intestinum  and  ductus 
thoracicus. 

Tin  nertet  of  the 
small  intestine  are  de- 
rived chiefly  from  the 
plexus  mesentericus 
superior,  formed  by 
branches  from  the  cce- 
liac  plexus,  semilunar 
ganglion,  and  vagus. 
The  duodenum  also 
n  1 1  ives  direct  branch- 
m  the  coeliac 
plexus  and  from  the 
gastric  plexus.  Tin-re 
are  also  branches  to 
mall  intestine  direct  from  the  vagus,  and  from  the  an- 


the 

terior  and  posterior  gastric  plexuses.  The  nerves  at  first 
run  with  the  superior  mesenteric  artery  and  its  branches, 
but  in  the  mesentery  they  leave  tin m  and  run  independ- 
ently.    They  enter  the  intestinal  wall  and   form  a  close 
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Intestine. 


gangliated  plexus,  Auerbach's  plexus,  between  the  longi- 
tudinal and  circular  muscular  layers,  which  completely 
surrounds  the  intestine.     The  ganglia  are  0.4  mm.  in  di- 


Fig.  1S59. 


-Lymphatic  Plexus  (7)   and   Nervous  Plexus  (re)  In  the  muscular  coat  of  the  intestine 
(Auerbach.) 


ameter,  and  the  nerve-fibres  0.002  to  0.004  mm.  in  diam- 
eter ;  they  are  all  non-medullated. 

Auerbach's  plexus,  plexus  myentericus,  gives  off  fine 
branches  which  form  lesser  plexuses  with  polygonal 
meshes  among  the  muscular  fibres.  At  their  nodes  are 
numerous  ganglion-cells,  which  are  mostly  multipolar. 
The  nerve-fibres  are  pale,  with  a  double  contour  ;  the 
majority  pass  to  the  circular  muscle-fibres. 
Larger  branches  pass  through  the  circular  muscle- 
layer  to  the  submucous  coat,  and  form  a  second 
gangliated  plexus,  Meissner's  plexus. 

Meissner's  ]>le.ms,  plexus  submucosus,  contains 
finer  fibrils  than   those  of  Auerbach's  ;  they  are 
pale,  and  form  wide  meshes.     They  contain  gan- 
glion-cells at  the  nodes,   and  these  cells  are  also 
present  in  some  of  the  thicker  branches.     From 
this  plexus  the  fibres  of  the  muscularis  mucosae 
are    supplied.      Some   of  the   nerve-fibres 
penetrate  the  villi  and  take  the  direction  of 
the  branching  cells  contained  in  it,  while 
others  form  very  delicate  anastomoses  near 
the  basement  membrane  of  the  epithelium. 
The  final  termination  of  the  nerve-fibres  is 
at  present  unknown. 

The  duodenum  has  certain  relations  and 
peculiarities  of  structure.     Its  name  is  de- 
rived from  the  fact  that  it  is  about  as  long 
as  the  breadth  of  twelve  fingers.     The  duodenum 
is  the  widest  and  shortest  division  of  the  small  in- 
testine.    Its  length  is  eighteen  to  twenty  centime- 
tres, its  average  diameter  3  to  3.5  centimetres.     It 
is  less  movable  than  some  other  parts  of  the  in- 
testine, and  it  lies  farther  back  in  the  abdominal 
cavity,  although  very  superficially  placed  at  first. 
It   lies  principally    in  the  epigastrium,  where  it 
forms  a  horseshoe  curve,  with  the  concavity  di- 
rected toward  the  left,  embracing  the  head  of  the 
pancreas.     It  is  conveniently  described  in  three 
parts  :  (1)  A  superior  division,  which  is  four  to 
five  centimetres  long,  lies  on  the  right  of  the  spi- 
nal column.     It  extends  upward,  backward,  away 
from  the  pylorus,  which  empties  into  it,  curves  to- 
ward the  neck  of  the  gall-bladder  on  the  right,  where  it 
bends  at  a  right  angle  to  form  the  second  division.     (2) 
The  descending  portion,  which  is  seven  centimetres  long, 


lies  almost  perpendicularly.  It  is  in  contact  with  the 
right  kidney  ;  and  it  reaches  across  to  the  abdominal 
aorta,  midway  between  the  second  and  third  lumbar  ver- 
tebrae. It  is  only  covered  anteriorly 
by  peritoneum,  being  joined  by  are- 
olar tissue  to  the  right  kidney  and 
vertebral  column  (Quain).  Anterior- 
ly it  is  crossed  by  the  transverse 
colon  and  meso-colon.  Some  of  the 
longitudinal  fibres  of  its  tunica  mus- 
cularis pass  between  the  lobules  of 
the  pancreatic  gland  on  the  left. 
The  pancreatic  and  common  bile- 
ducts  together  enter  the  duodenum 
near  the  junction  of  the  descending 
and  the  third  divisions  (Fig.  1860). 
Occasionally  a  second  lesser  pan- 
creatic duct  enters  a  little  lower 
(Fig.  1860).  (3)  The  transverse  por- 
tion, which  is  six  to  seven  centime- 
tres long,  reaches  to  the  commence- 
ment of  the  jejunum,  where  it  forms 
a  bend  at  almost  a  right  angle — the 
flex ura  duodeno-jejunalis.  It  crosses 
the  vena  cava  inferior  and  abdomi- 
nal aorta.  In  front  lie  the  superior 
mesenteric  vessels.  The  left  cms  of 
the  diaphragm  and  tissue  surround- 
ing the  coeliac  axis  supply  a  band  of 
tendinous  muscular  fibres  to  this 
division  (Treitz,  Hoffmann),  which 
hold  it  practically  immovable,  even 
when  the  rest  of  the  duodenum  is 
dragged  or  pushed  down  by  a  heavy 
The  muscular  coat  of  the  duode- 
num is  relatively  thick. 

The  relations  of  the  duodenum  to  neighboring  vessels 
and  organs  are  of  great  importance  in  connection  with 
the  frequency  with  which  portions  of  it  are  involved  by 
pyloric  or  hepatic  carcinoma,  catarrhal  processes,  ulcers 
consequent  upon  extensive  abdominal  burns,  etc.     It  is 

Ma**.*!. 


tumor  or  otherwise. 
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Fig.  I860. — Duodenum.  (Brasch.)  1,  Upper  end  of  duodenum  turned  to  right ;  2, 
descending  part ;  3,  lower  end  of  duodenum  ;  4.  head,  5,  body,  6,  extremity  of 
pancreas  :  7,  main  pancreatic  duct ;  8.  lesser  pancreatic  ducts  ;  9,  left  lobe,  10, 
right  lobe,  11,  lobus  quadratus.  12,  lobus  Spigelii  of  liver:  13,  round  ligament; 
14,  bladder  ;  15,  16,  17,  bile-ducts  :  IS,  vena  porta  ;  19.  arter.  cceliaca  :  20,  arter. 
hepatica  ;  21,  arter.  gastrica  super.:  22,  pyloricend  of  stomach  ;  23,  arter.  splenica  ; 
24,  spleen;  25,  left  kidney;  26,  right  kidney;  27,  upper  mesenteric  artery  and 
vein  ;  28,  vena  cava  infer. 

occasionally  excised  in  part  for  carcinoma,  or  incised  to 
admit  of  forcible  stretching  of  the  pylorus  for  the  dilata- 
tion of  cicatricial  tissue.     For  a  more  concise  account  of 
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these  relations,  the  reader  hum  he  n  (erred  to  works  upon 
d(  -'  riptive  onatomj . 

Brunner't  gland*.  The  duodenum  presents  a  peculi- 
arity ■  •!  structure  in  the  formol  Brunner'ti  glands.  They 
are  small,  round,  i  ompound  i  ules 

or  acini,  mimonduct.     Then  are  five  to  ten  acini 

lor  eaeli  gland,  and  their  diameters  an-  0.07  to  0  1 1  mm. 
The  saccules  ure  strut  tun  1'  -  •  .  thej  Bimplj  ail 'Mil  a  mi  m 
brana  propria  for  the  attachment  of  the  flattened  cylin 
iliical  epithelium  which  lines  themselves  and  their  com 
mon  duel  These  cells  sometimes  have  beaked  processes 
which  o  another.     These  glands  ore  thickest 

toward  the  pylorus,  few,  it  any.  occur  al  the  lower  end, 
ami  thej  are  nol  found  outside  ol  the  duodi  num.  Thej 
lie  embedded  in  the  submucous  coal  between  the  meshes 
of  the  capillaries  and  Meissner's  plexus.  Their  slightly 
twisted  ducts  "pin  freelj  upon  the  inner  surface  of  the 
duodenum,  and  they  secrete  a  fluid  the  function  of  which 
is  poorl)  understood  (see  Intestines,  Physiology  of). 

/'      ,  .  tius,  empty)  is  that  portion  <>!  the 

small  intestine  included  between  th<  duodenum  and 
ileum 

Tin  ih  urn  (uhcy.  to  tw  isi )  i-.  the  lowesl  division  of  the 
small  intestine.  Ii  extends  between  the  termination  of 
the  jejunum  and  the  ileo-caecal  valve,  which  separates  it 
from  the  Aral  division  of  the  large  intestine,  cecum,  into 
which  ii  open--.  The  differences  between  the  jejunum 
and  the  ileum  are  purely  relative,  and  they  are  thus  con 

vcnienll-v  summarized  hy  Quain  : 

The  jejunum,  as  compared  with  the  ileum,  is  wider, 
thicker,  longer,  heavier,  more  vascular,  and  more  deeply 
colored;  its  villi  and  valvulae  conniventes  are  more  nu- 
merous and  better  developed;  its  Peyer's  plaques  are 
smaller,  fewer,  and  sometimes  confined  to  the  lower  part. 

A  diverticulum  is  sometimes  found  al  the  lower  part 
of  the  ileum.  It  is  as  wide  as  the  ileum  and  1.5  to  16  ctm. 
long,  with  it-  long  axis  al  a  righl  angle  to  thatofthe 
ileum.  It  is  a  relic  of  the  <  mbryonic  tube  which  united 
the  intestine  with  the  umbilical  vesicle  in  early  embry- 
onic life. 

Tin  ileo-caeal  valv<  (valvula  Bauhini,  v.  Fallopiae),  or 
ileo-COlic  valve,  separates  the   large  and   small   intestine 
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Fin.  1861.— The  Omsum     (Draaoh  i    I.  Transvei  ol  small  In- 

testine    8,  entranoe  Into  large  Intestine;  ■".  lower  ousp  ol  ilaon 
valve;   I.  upper  cusp;  5,  muaoli  band  rromsmall  Intestine  to  oasatun; 
6,  lower  end  ol   ctBOum;   7.  vermiform  appendix;  s.  posterior  outer 
musoular  band ;  B,  posterior  inner  do.;  10,  anterior  do.;  11,0 

1861).     It  consists  of  an  upper  horizontal  and  a 

lower  somewhat  vertical  fold   Of  the    tunica  mucosa  and 

musculosa.  These  folds  are  prolonged  al  the  periphery, 
where  they  meel  to  form  ridges  or  frsena  (retinacula). 
The  longitudinal  muscular  Bbres  become  few  and  attenu- 
ated   toward   this  valve  OO  either   side,  and  some  of  them 

curve  in  toward  the  circular  layer  (Vereon),    The  sur- 


face of  the  valve  which  looks  toward  the  ileum  may  have 
villi  upon  it,  but  tin-  surface  which  presents  toward  the 

CSeCUm    has    no    villi,   although   ii    lias   numerous  crypt-. 

There  an-  some  muscular  Bbres  in  the  valve  derived 
from  tin-  circular  layer.  The  aperture  of  the  valve  i> 
elongated,  rounded  at  it-  anterior  end.  pointed  poste- 
riori} (Fig  is'ili  The  mechanism  of  the  valve  i-  to 
prevent  reflux  from  the  caecum  into  the  small  intestine, 


I  e..   1862     Trai  .'*.•.  Ligamenta 

coli. 

while  the  contents  of  the  small  intestine  can  freely  pass 
into  the  large  intestine.  Distent  ion  of  the  caecum  stretches 
the  l'r.ena  of  the  valve,  which  action  closes  the  valve 
completely.  It  ha-  been  claimed  that  clietnata  ha\e  been 
injected  from  the  anus  beyond  the  ileo-csBca]  valve. 
When  thi-  i-  the  case,  it  i-  probable  that  force  must  he 
used  sufficient  to  overcome  the  normal  action  of  the 
valve. 

Tim.  i .  \  i  :< .  i .  iNi  isi  i\t.  differs  from  the  small  intestine 
chiefly  in  it-  greater  calibre,  irregular  contour,  bulging, 
curves,  vermiform  appendix,  and  the  absence  of  villi, 
Peyer's  plaques,  and  valvulse  conniventes.  It  is  one  and 
a  half  metre  long,  and  it  forms  about  one-sixth  or  one- 
seventh  of  the  length  of  the  entire  Intestinal  (anal.  Like 
the  -mall  intestine,  it  ha-  five  coat-.  The  tunica  mucosa 
of  the  large  intestine  differs  from  that  of  the  small  intes- 
tine in  that  it  i-  thicker,  firmer,  and  paler.  It  is  thrown 
into  folds  when  empty,  which  are  obliterated  when  it  is 
full.      Tla-  epithelium   is  like  that  of  the  -mall   intestine. 

ihi    muscularis  mucosae  consists  of  thin,  large  til 
which  interlace  freely,  especially  on  the  surface  toward 
the  lumen  of  t he  inte-t inc.     The  follicle- of   Licherkiiliii 
are  longer  and  broader,  mom-  abundant,  and  more  evenly 
disposed   than  in  the  small   intestine,  and  at   least  half  of 
them  are  bifurcated.    There  are  numerous  solitary  glands 
which  arc  covered  by  the  mucous  membrane.     They  ate 
especially   abundant   in   the  caecum   and   it-  appendix. 
These  glands  may,  however,  be  wanting.     When  pres 
cut.  thej  arc  surrounded  by  wide  lymph-sinuses  lined  by 
squamous  epithelium  (His  .    They  are  smaller  than  n 
of  the  small  intestine. 

Tin  tunica  //<•<  resembles  that  of  the  small  intes- 

tine, but  in  the  caecum  and  colon  the  longitudinal  fibres 
are  grouped  into  three  long  bands,  or  ligamenta  coli. 

The   posterior   hand   lies  over  the  attached   border  Of  the 

colon  ;  the  anterior  band  lies  over  the  attachment  of  the 
great  omentum  (see  Omentum) ;  outside  of  the  third  or 
lateral  hand  the  majority  of  appendices  epiploie.e  are  at- 
tached. These  latter  are  numerous  pediculated  projec- 
tions  of    the    -clou-   coat    which  contain  fat      The    three 

longitudinal  muscular  hands  are  considerably  shorter 
than  the  portions  of  intestinal  wall  included  between 
them,  hence  the  latter  are  puckered  into  saceuli.  If  the 
bands  are  cut  transversely,  the  saceuli  are  smoothed  out 
to  form  a  cylindrical  wall.  The  external  transverse 
depressions  between  the  saceuli  appear  as  ridges  upou 
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the  inner  surface.  In  these  ridges  the  circular  muscular 
fibres  are  more  abundant  than  over  the  sacculi  them- 
selves. 

The  nerves  and  lymphatics  resemble  in  all  respects 
those  of  the  small  intestine.  The  capillaries  resemble 
somewhat  those  of  the  stomach  (see  article  Stomach),  but 
their  arrangement  does  not  materially  differ  from  that 
of  the  small  intestine. 

The  ceecum  {emeus,  blind),  intestinal  caecum,  caput  coli, 
is  the  first  and  shortest  division  of  the  large  intestine 
(Fig.  1861).  It  is  six  to  eight  centimetres  long  and  seven 
to  eight  centimetres  wide,  being  the  widest  portion  of 
the  intestine.  It  lies  in  the  right  iliac  fossa.  Posteriorly 
it  lies  over  the  fascia  iliaca  dextra  of  the  psoas  major, 
and  reaches  to  the  anterior  superior  iliac  spine.  The 
ileum  enters  it  obliquely  near  its  union  with  the  colon. 
It  is  the  least  movable  part  of  the  intestine.  It  is  cov- 
ered by  peritoneum  excepting  posteriorly,  where  areolar 
tissue  binds  it  over  the  fascia  of  the  right  iliac  muscle. 
Sometimes  it  is  almost  entirely  enveloped  by  peritoneum, 
the  meso-caecum,  in  which  case  it  is  less  firmly  attached. 

The  appendix  oermiformis  (processus  v.)  is  a  cul-de-sac 
two  to  fifteen  centimetres  long  and  one  centimetre  wide, 
directed  upward,  inward,  and  behind  the  caecum  (Fig. 
1861).     It   arises  from  the  fundus  of   the 
caecum,   into  which   it  opens.     Its   closed 
end  is  often  somewhat  enlarged.     It  is  not 
infrequently  the  site  of  inflammation,  which 
may  result  in  abscess  or  perforation,  as  a 
consequence   of    the    impaction   of    sharp 
seeds  or  other  foreign  bodies.    It  is  attached 
by  a  small  mesentery.     Its  orifice  is  some- 
times closed  by  a   small  valve  made  by  a 
fold  of  mucous  membrane. 

The  colon  is  the  second  and  largest  di- 
vision of  the  large  intestine.  It  is  naturally 
divided  into  an  ascending,  transverse,  and 
descending  portion,  and  is  continued  by 
the  sigmoid  flexure  at  its  lower  end.  The  *Q 
upper  end  is  joined  with  the  caecum.  Its  i% 
wall  is  1  to  1.5  mm.  thick. 

The  arteries  are  the  arteria  mesenlerica 
superior,  which  divides  into  the  arteria 
colica  dextra  for  the  ascending  colon,  and 
the  arteria  colica  media  for  the  transverse 
colon  ;  the  arteria  mesenteries  inferior  sup- 
plies the  descending  colon  through  the  arteria  colica  sin- 
istra. The  veins  of  the  colon  empty  into  the  vena  mesen- 
terica  superior  and  inferior. 

The  nerves  are  derived  from  the  plexus  mesenteries  supe- 
rior and  plexus  Solaris  of  the  sympathetic  for  the  right  half 
of  the  colon,  and  from  the  plexus  mesenterica  inferior 
(derived  from  the  plexus  lumbo-aorticus)  for  the  left  half. 

TJie  ascending  colon  is  relatively  immovable.  It  starts 
from  the  caecum,  in  the  right  iliac  fossa,  and  extends 
almost  vertically  upward  to  the  under  surface  of  the 
liver,  where  it  bends  at  a  right  angle,  forming  the  flex- 
ura  coli  dextra  (hepatica),  at  which  point  the  transverse 
colon  commences.  It  is  wider  than  the  latter.  It  is  en- 
veloped by  peritoneum  except  posteriorly,  where  it  is 
usually  bound  by  areolar  tissue  to  the  fascia  of  the  quad- 
ratic lumborum  and  anterior  surface  of  the  right  kidney. 
In  front  and  on  the  sides  it  is  overlaid  by  coils  of  the 
ileum.  It  is  sometimes  attached  by  a  short  mesentery, 
the  right  meso-colon. 

The  transverse  colon  crosses  from  the  right  to  the  left 
hypochondrium  (Fig.  1848).  It  sometimes,  especially  in 
women,  lies  as  low  as  the  umbilicus,  or  lower.  In  the 
latter  case  it  descends  obliquely  to  the  midddle  line,  and 
then  bends  to  form  a  loop,  or  "arch  of  the  colon,"  with 
the  concavity  upward  (Sappey).  It  is  in  contact  above 
with  the  inferior  surface  of  the  liver,  gall-bladder,  lower 
end  of  the  stomach,  and  lower  end  of  the  spleen.  Below 
is  the  jejunum,  and  in  front  it  is  covered  by  the  omentum. 
Behind  lies  the  third  division  of  the  duodenum.  The 
middle  portion  approaches  the  abdominal  wall  in  front, 
but  the  extremities  recede  from  it,  and  the  left  end  is 
higher  than  the  right.  It  is  embraced  by  peritoneum, 
which  posteriorly  forms  the  transverse  meso-colon. 


Tlie  descending  colon  is  continuous  with  the  left  ex- 
tremity of  the  transverse  colon,  which  forms  with  it  a 
right  angle — the  splenic  flexure  (flexura  coli  sinistra,  s. 
secunda,  s.  splenica)  (Fig.  1848).  At  this  flexure  the  peri- 
toneum stretches  across  to  the  diaphragm  at  the  level  of 
the  tenth  or  eleventh  rib  (Quain).  This  forms  the  costo- 
colic  or  pleuro-eolic  ligament.  It  has  a  crescentic  bor- 
der, and  offers  some  support  to  the  spleen  as  well  (Haller). 
The  descending  colon  terminates  in  the  left  iliac  fossa,  in 
the  sigmoid  flexure.  It  is  invested  by  peritoneum  except- 
ing at  the  back,  where  it  is  attached  by  areolar  tissue  to 
the  diaphragm,  fascia  of  the  quadratics  lumborum,  and 
left  kidney.     It  is  often  overlaid  by  the  jejunum. 

Tfie  sigmoid  flexure  resembles  somewhat  the  curve  of 
a  reversed  S-  It  is  the  narrowest  division  of  the  colon  ; 
it  occupies  the  left  iliac  fossa.  It  crosses  the  psoas  mus- 
cle and  joins  the  rectum.     It  is  entirely  surrounded  by 
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Fig.  1SG3. — The  Rectum.  (Drasch.)  I,  Sigmoid  flexure;  2,  upper  por- 
tion, 3,  middle,  4,  lower  portion  of  rectum:  5.  bladder:  6,  fundus  of 
bladder ;  7.  urachus :  8,  base  of  bladder :  9.  abdominal  cavity  ;  10, 
Douglas'  pouch;  11,  left  meter;  12.  vesicals  Reminalis ;  13,  posterior, 
14.  anterior  portion  of  prostate  :  15,  prostatic  part  of  urethra ;  16, 
membranous  urethra  ;  17,  18,  penis  ;  1H,  testicle  (left). 

peritoneum,  and  is  attached  loosely  by  a  meso-colon.  It 
is  in  contact  with  the  abdominal  wall,  when  not  overlaid 
by  coils  of  the  small  intestine. 

The  rectum  occupies  the  posterior  part  of  the  pelvic 
cavity,  and  extends  from  the  left  sacroiliac  articulation 
to  the  anus.  It  passes  (1)  obliquely  from  the  sigmoid  flex- 
ure downward  and  inward  to  the  middle  line,  and  (2)  fol- 
lows the  curve  of  the  sacrum  and  coccyx  downward  and 
forward,  after  which  (3)  it  turns  downward  and  back- 
ward to  terminate  in  the  anus.  It  is  thus  convenient  to 
divide  it  into  three  portions  for  description.  The  first 
division  ends  at  the  centre  of  the  third  sacral  vertebra, 
the  second  division  ends  at  the  tip  of  the  coccyx,  and  the 
third  at  the  anus.  Its  total  length  is  eighteen  to  twenty- 
two  centimetres.  When  empty  it  is  scarcely  larger  than 
the  small  intestine,  but  it  is  capable  of  very  considerable 
distention  when  filled  with  faeces,  especially  in  women. 
In  front  of  the  middle  portion  are  found  in  females  the 
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cervix  uteri  and  vagina;  la  males,  the  bladder,  prostate 
gland,  and   vesiculs  seminalea     In  passing  from   the 

uoid  flexure  to  the  rectum,  the  anterior  and  external 
ligaments  <-oii  unite  and  embrace  the  rectum  in  a  uniform 
muscular  layer  (Sappej  |  which  extends  to  the  anus.  15c- 
twecn  them  run  other  longitudinal  fibres.     There  are  no 

:.li  in  the  rectum,  The  upper  pari  of  the  rectum  is 
narrower  than  the  sigmoid  flexure  ;  the  lower  portion  jusl 

,    the  anus  is  considerably  widened,  especially   in 

-  of  chronic  constipation.  On  the  lefl  side  of  the  firsl 
di\  ision  of  the  rectum  are  the  left  ureter  and  branch  -  of 
Dn  lefl  internal  iliac  artery,    A.  meso-rcctum  attaches  this 

ion  i"  the  sacrum.  The  peritoneum  over  the  rectum 
i-  quite  thick.  Toward  1 1 1  *  -  anus  the  rectum  becomes  less 
and  less  covered  bj  peritoneum,  which  finally  covers  il 
anteriorh  only,  and  then  leaves  II  to  be  reflected  to  the 
bladder  in  the  male,  the  uterus  in  the  female,  where  it 
forms  the  recto  vesical  or  recto  vaginal  pouch,  excavatio 
Douglasii,  A.fter  the  peritoneum  leaves  the  rectum  it  is 
bound  bj  fattj  areolar  tissue  to  the  coccyx  and  sacrum 
behind,  and  laterally  to  the  contiguous  muscles.  This 
uncovered  portion  of  the  rectum  touches  the  base  of  the 

ider  in  front  over  a  triangular  area,  on  the  Bides  of 
which  it  is  in  contact  with  the  vesiculse  seminales,  after 
which  it  passes  beneath  the  prostate  and  nuns  down  to 
the  anus.  After  making  this  turn  it  is  supported  by  the 
internal  sphincter  ami  levatoresani  muscles  (Hyrtl) and 
the  triangular  ligament  of  the  urethra.  The  lower  ex- 
tremity df  the  rectum  is  surrounded  by  the  sphincter  ani 
externus muscle,  which  is  one  to  two  centimetres  wide. 
In  females  the  posterior  vaginal  wall  and  the  rectum  arc 
in  inly  connected.  Severe  lacerations  of  the  perineum  tear 
through  the  posterior  vaginal  wall  and  perineum  into  the 

■  jin.  The  muscular  coat  of-the  rectum  is  quite  thick 
The  longitudinal  fibres  Btop  before  reaching  the  anus. 
The  circular  fibres  become  more  abundant  toward  the 

anus,  and  above  il  they  form  a  hand  0.0  ctm.  thick  and 
8  Ctm.  bigh,  known  as  the  sphincter  ani  interims.  This 
band  mav  be  fell  upon  digital  examination.  It  is  sepa- 
rated by  fatty  connective  tissue   from  the  striped  muscle 

nt  the  anus.  The  longitudinal  fibres  are  paler  than  the 
circular,  but  both  arc  more  deeply  colored  toward  the 
anus  (Quain).  The  relations  of  the  rectum  to  surround- 
ing tissues  and  organs  is  of  meat  practical  importance, 
and  tor  a  re  detailed  account  of  them  the  reader  mU8l 

in-  referred  to  works  upon  descriptive  anatomy.     The 

rectum  is  often  the  seat  of  operation  for  polypi,  prolapse, 
lissiiri  s,  haemorrhoids,  carcinoma,  etc.,  and  it  is  very 
often    u-cd    as   a  channel   for  digital   examination  of  the 

prostate,  bladder,  uterus,  etc.  it  may  be  the  seat  of  dys- 
enteric or  other  extensive  ulceration.    It  may  tie  explored 

for  some  distance  by  a  Speculum  and  incandescent  elec- 
tric light,  and  in  rare  cases,  in  an  etherized  subject,  the 

hand  and  arm  may  he  passed  through  it  for  some  distance 

into  the  intestine  to  determine  the  site  and  nature  of  tu- 
mors ovarian  and  the  like.  It  is  employed  for evacuanl 
and  lor  nutrient  enemata  where  the  stomach  fails,  and  it 
afft  'ids  an  available  passage  through  which  medication,  in 
tie  fi  i  appositories  or  injections,  can  be  applied  for 
the  relief  of  local  or  general  affections.  Rectal  enemata 
of  iced  water  are  employed  for  the  reduction  of  fever  in 

bi •  cases, 

The  rectum  presents  numerous  folds  upon  its  inner 
mii  Lee.  most  of  w  hieh  become  obliterated  w  hen  it  is  dis- 
tended,    Toward  the  aim-  the  folds  become  longitudinal, 

while   they  form   from   live  to  eight   columns  called  co- 

lumii.e  Blorgagni;  but  higher  up  they  take  any  direction, 
for  the  mosl  part  transverse  or  oblique.     Thecolumnsa 

',    1  1  mm.  bigh,  and  they  widen  out  toward  the  anus. 

Three  ol  the  oblique  folds  an-  especially  prominent,  the 
lowest  one  being  opposite  to  the  prostate  gland  (Houston), 

The   middle  of  these  crescentic   folds  is  the  only  one 

Which    is  (  oiistant  il  loll  'maim.    Lander).      This    is    called 

the  sphincter  ani tertius (Hoffmann).     It  lies  above  the 

Internal  sphincter.  Muscular  fibres  arc  said  to  enter  the 
folds       Tin    tectum  is  lined  by  mUCOUS  membrane  which 

resembles  that  of  the  rest  of  the  Intestine,  bul  toward  the 

anus   it  contains  fewer  cells  and  vessels  anil  more   flbrOUS 

elements,     It  contains  solitary  glands,  which  appear  de- 


pressed owing  to  the  greater  prominence  of  the  crypts. 
These  glands  end  near  the  columns;  ftforgagni,  where  they 
are  replaced  by  sebaceous  glands.     The  crypts  of  the  rec 

tuin  are  0.(17  nun.  in  diameter  and  0.7  mm.  deep  A  few 
papilla-  ale  found  in  the  first  division  of  the  rectum,  which 
are  0.2  mm.  in  diameter  ami  0.05  high. 

Tin  arteriea  of  the  rectum  an-  the  superior  hemor- 
rhoidal from  the  inferior  mesenteric,  the  middle  hsemor- 

rhoidal  from  the  internal  (or  external)  iliac,  and  the  infe- 
rior hemorrhoidal  from  the  pudic.  At  the  upper  or  firsl 
portion  ol  the  rectum  the  arteries  penetrate  the  muscuhu 

layer  and  form  plexuses  in  the  tunica  siihinucosa.  At 
the  second  and  third  di\  Isions  the  arteries,  instead  of  form 
ing  a  plexus,  pass  toward  the  aim-  parallel  to  the  long  axis 

ot  the  rectum,  communicating  only  occasionally  until 
when,  just  within  the  anus,  they  join  by  large  transverse 

branches  (Quain).     The  veins  iollow  the  arteries  and  form 

a  complicated  hemorrhoidal  plexus.     They  return  their 

blood  in  pari  through  the  vena  cava  inferior,  by  way  of 
the  internal  iliac,  ami  in  pari  i from  the  upper  half  of  the 
rectum)  to  the  liver  by  way  of  the  inferior  mesenteric  vein 

and  vena  porta. 

Tin-  lymphatic  vessels  of  the  rectum  are  exceedingly 
numerous.  Their  arrangement  i-  analogous  to  that  in  the 
Intestine  elsewhere. 

77,<  tiervet  are  derived  from  the  sacral  (cerebro-spinal) 
plexus,  and  from  the  inferior  mesenteric  and  hypogastric 
(sj  mpathetic)  plexuses. 

77,,  anUS  i-  a  stellate  orifice,  Capable  of  considerable  di- 
latation, bounded  within  by  mucous  membrane,  and  with- 
out by  the  skin,  which  unites  w  ith  the  mucous  membrane, 
When  stretched  by  passing  faces  the  periphery  of  the  anus 
bee es  round.     The  loosely  puckered  -skin  about  the 

anus  contains  numerous  papilla-,  sebaceous  glands,  and 
hairs. 

The  muscles  of  the  amis  arc  (1)  the  sphincter  ani  inter- 
ims, above  described  :  (2)  the  sphincter  ani  externus;  and 
<:i)  the  levatores  ani. 

The  sphincter  ani  externus  is  thin,  elliptical,  0.8  <  tm. 
broad,  ami  situated  beneath  the  skin.  Posteriorly  it  is  at- 
tached to  the  lip  and  back  of  the  coccyx  by  a  .small  tendon, 
and.  passing  forward  on  cither  side  of  the  anus,  it  blends 
at  the  central  point  of  the  perineum  with  the  transverse 
and  bulbo-cavernosus  muscli  s. 

The  levatores  aid  arise  anteriorly  from  the  middle  of 
the  posterior  surface  of  the  pubes,  ami  behind  from  the 
spine  of  the  ischium  and  pel\  ic  fascia  between  these  two 

points.     Some  fibres,  traced  to  the  level  of  the  obturator, 

pa-s  downward  and  inward  to  the  middle  line  of  the  pel- 
vic  floor.  The  posterior  fasciculi  are  inserted  on  the  side 
of  the  lower  end  of  the  coccyx.  The  adjoining  fascia- 
unite  in  the  median  raphe  The  middle  and  greater  part 
of  the  muscle  is  extended  over  the  rectum  between  the 
two  sphincters,  with  which  il  joins.  The  anterior  bundles 
go  between  the  rectum  and  genito-urinary  passages,  and 
unite  beneath  the  bladder,  prostate  (or  vagina),  ami  ad- 
joining part  of  the  urethra. 

The  sphincter-  04  elude  the  lower  end  of  the  rectum, 
and  by  their  normal  tension   prevent  evacuation  of  fa 
except    at    proper    intervals.      Tin-    internal    sphincter    is 
wholly  involuntary,  and  the  external  is  partially  so,  but 
its  contraction  may  be  effected  by  the  will.    The  levator 

ani  (and  COCCygeUS)  elevates  tin-  lower  pari  of  the  tectum. 

and  inverts  the  anus  after  the  eversion  which  results  from 
defecation.     Longitudinal  muscle-fibres  are  described  as 

running  between  the  mUCOUS  membrane  and  internal 
sphincter  (sustentator  tunica-  mucosae,  Kohlrausch),  but 

llenlc    savs   these    are   oiiiy   the    lihres    belonging   to    the 

proper   mucous  coat.     Ellis   describes   radiating  tibres 

which  pass  from  the  submucous  tissue  inside  of  the 
sphincter  ani  to  the  subcutaneous  tissue  w  ithout. 
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INTESTINES,     CONGENITAL     MALFORMATIONS 

OF.  The  malformations  of  the  intestines  occasionally 
found  existent  at  birth  may  be  due  either  to  arrest  of 
development  at  an  early  period  of  intra-uterine  life,  or  to 
disease  (peritonitis)  attacking  the  foetus  prior  to  birth. 
When  due  to  the  latter  cause,  the  malformation  consists 
in  a  narrowing  or  occlusion  of  some  portion  of  the  intes- 
tinal canal  by  constricting  bands  of  plastic  exudation.  In 
such  case  the  constriction  may  be  found  at  any  point  of 
the  intestines  invested  by  the  peritoneum.  The  symp- 
toms of  this  condition  are  vomiting  of  meconium,  strain- 
ing, and  the  absence  of  faecal  evacuations.  If  the  adven- 
titious bands  be  of  comparatively  late  formation,  and  be 
situated  in  the  upper  portion  of  the  intestinal  tract,  there 
may  be  some  meconium  passed  per  anum,  but  true  fae- 
cal discharges  will  be  absent.  No  treatment  can  be  of 
any  avail. 

Of  congenital  malformations,  strictly  so  called  that  is, 
deformities  due  to  arrest  or  abnormality  of  foetal  develop- 
ment, there  are  many  varieties.  The  most  common  of 
these  are  stricture  and  occlusion.  Stricture  may  be  due 
to  a  narrowing  of  the  lumen  of  the  gut  by  the  presence 
of  reduplications  or  folds  in  the  mucous  coat,  or  to  the 
existence  of  an  annular  contraction  at  any  point.  The 
most  common  seats  of  obstruction  from  the  first  cause  are 
in  the  neighborhood  of  the  papilla  duodenalis,  or  point  of 
entrance  of  the  pancreatic  and  common  bile-ducts,  and  at 
about  the  union  of  the  duodenum  and  jejunum.  Strict- 
ure may  also  exist  in  the  ileum  at  the  point  where  the 
omphalo-mesenteric  or  vitelline  duct  joins  the  intestine, 
and  in  the  sigmoid  flexure,  near  its  union  with  the  rec- 
tum. In  the  two  latter  situations,  however,  there  is  more 
commonly  a  total  obstruction,  caused  apparently  by  a 
twisting  or  knotting  of  the  intestine.  Sometimes  there  is 
a  complete  absence  of  the  gut  for  a  greater  or  less  dis- 
tance, or,  in  place  of  the  canal,  a  simple  cord  may  be 
found  stretching  between  two  normal  portions  of  intes- 
tine. All  these  conditions  are,  of  course,  irremediable, 
and  attempts  to  remove  the  trouble  by  operative  meas- 
ures are  useless.  The  symptoms  are  the  same  as  those 
due  to  obstruction  from  peritoneal  bands. 

The  intestinal  canal  may  be  abnormally  short  or  of 
undue  length.  An  increase  in  length,  when  present,  is 
found  usually  in  the  colon.  A  duplication  of  a  portion 
of  the  intestine  is  sometimes  seen,  two  tubes  being  found 
lying  side  by  side.  A  not  very  uncommon  malformation 
is  the  presence  of  a  diverticulum  in  the  ileum,  due  to 
a  patency  of  the  vitelline  or  omphalo-mesenteric  duct 
which  represents  the  primitive  union  of  the  yolk  with 
the  intestinal  canal.  This  is  sometimes  called  Meckel's 
diverticle.  There  may  also  be  other  diverticula  in  the 
ileum,  the  origin  of  which  has  not  been  satisfactorily  ex- 
plained. These  are  formed  of  the  normal  intestinal  cov; 
eriugs,  and  may  be  the  seat  of  inflammation  or  ulcera- 
tion. A  diverticulum  is  sometimes  of  considerable  length, 
and  may  form  adhesions  by  its  tip  to  some  other  portion 
of  the  gut.  Through  the  ring  thus  formed  a  loop  of  in- 
testine may  pass  and,  in  later  life,  become  strangulated. 
Other  so-called  false  diverticula  are  sometimes  found, 
more  commonly  in  the  colon,  which  consist  in  an  open- 
ing or  slit  in  the  muscular  coat  through  which  the  mu- 
cous lining  projects.  The  vermiform  appendix  may  vary 
greatly  in  length  and  diameter.  In  inversion  of  the  vis- 
cera the  relative  positions  of  the  different  portions  of  the 
intestinal  tract  are  also  reversed,  the  caecum  being  on  the 
left  and  the  sigmoid  flexure  on  the  right.  In  exstrophy 
of  the  bladder  the  intestine  is  not  uncommonly  defective, 


though  complete  eventration  may  exist  without  any  ab- 
normality in  the  formation  of  the  intestines.  These  va- 
rious malformations  are  not  of  common  occurrence,  and 
possess  little  or  no  clinical  interest  as  they  are  beyond 
the  reach  of  therapeutic  measures. 

Congenital  malformations  of  the  anus  and  rectum  are, 
however,  much  more  important  than  the  conditions  pre- 
viously considered,  since  they  may  often  be  corrected  by 
surgical  measures.  They  may  be  divided  into  several 
classes:  1.  Stricture,  without  complete  occlusion,  of  the 
anus  or  rectum  ;  a  very  common  seat  of  this  is  at  a  point 
one  and  one-half  or  two  inches  above  the  anus,  which 
marks  the  line  of  union  of  the  rectal  cul-de-sac  with  the 
cutaneous  depression.  2.  Occlusion  due  to  a  failure  of  the 
anus  and  rectum  to  unite,  each  terminating  in  a  cul-de- 
sac,  with  an  interval  of  from  a  few  lines  to  several  inches 
between  them.  3.  The  anus  is  closed  by  a  simple  mem- 
brane or  prolongation  of  the  integument,  the  parts  above 
being  normal.  4.  The  anus  is  wanting  entirely,  the  rec- 
tum ending  in  a  blind  extremity.  5.  The  anus  is  absent, 
and  the  rectum  opens  into  the  bladder,  urethra,  or  va- 
gina. 6.  Both  rectum  and  anus  are  wanting,  but  the 
bowel  opens  in  some  abnormal  situation,  such  as  the  ab- 
domen, chest,  or  back.  Many  of  these  conditions  are 
amenable  to  surgical  interference,  and  are  not  all  neces- 
sarily fatal,  as  are  the  occlusive  malformations  of  the 
intraperitoneal  portion  of  the  intestinal  canal.  For  illus- 
trations of  the  more  common  congenital  malformations  of 
the  lower  bowel,  and  for  directions  concerning  treatment, 
the  reader  is  referred  to  the  article  on  Diseases  of  the  Anus 
and  Rectum,  in  vol.  i.  of  this  Handbook.  T.  L.  S. 

INTESTINES:  ENTERECTOMY.  This  term  is  ap- 
plied to  an  operation  which  has  for  its  object  the  excision 
and  complete  removal  of  a  portion  of  the  small  intestine. 
The  operation  is  completed  either  by  stitching  the  cut 
ends  of  the  bowels  in  the  abdominal  wound  and  forming 
an  artificial  anus,  or  by  suturing  the  ends  together  so  as 
to  obtain  union  and  preserve  the  integrity  of  the  intes- 
tinal canal.  The  suturing  of  the  bowel  (enterorrhaphy  I 
is  usually,  but  not  necessarily,  implied  when  this  opera- 
tion is  spoken  of.  The  operation  of  enterectomy  was  first 
successfully  performed  by  Ramdohr,  in  1727,  on  a  soldier 
from  whom  he  removed  two  feet  of  intestine  which  had 
become  gangrenous  in  a  strangulated  inguinal  hernia. 
From  that  date  up  to  1846  the  operation  was  performed 
11  times,  with  the  result  of  7  complete  cures,  1  recovery 
with  an  artificial  anus,  and  3  deaths.  It  was  not  per- 
formed again  until  1873,  when  it  was  revived  by  Liicke 
{Philadelphia  Medical  News,  March  15,  1884).  In  a  re- 
view of  this  subject  by  MM.  Bouilly  and  Assahy,1  in 
1883,  the  results  are  given  of  G.">  enterectomies  which 
had  been  performed  in  the  preceding  ten  years  (from  1873 
to  1883).  In  36  cases  the  operation  was  performed  for 
gangrenous  intestine.  The  results  were  16  complete  re- 
coveries, 1  recovery  with  fistula,  and  1  with  artificial 
anus.  In  the  other  29  cases  the  operation  was  performed 
for  the  cure  of  artificial  anus.  Of  these,  17  recovered 
completely,  1  failed,  and  11  died.  Since  the  latter  date 
(1883)  the  operation  has  been  performed  a  number  of 
times,  and  it  has  now  an  established  place  in  surgery. 
Within  the  last  century,  too,  a  great  man}-  resection  ex- 
periments have  been  performed  upon  the  lower  animals 
(especially  upon  dogs),  both  in  Europe  and  America,  the 
results  of  which  have  been  generally  very  successful. 
Much  has  been  learned  from  these  experiments  as  to  the 
difficulties  and  dangers  of  the  operation,  the  process  of 
repair  in  the  intestine,  and  the  ultimate  effect  upon  the 
bowel  and  upon  the  general  health  of  the  animal.  The 
results  may  be  summarized  as  follows : 

1.  When  failure  occurred,  it  could  generally  be  traced 
to  an  error  or  oversight  in  the  details  of  the  operation,  or 
to  some  other  preventable  cause. 

2.  Very  considerable  portions  of  bowel  could  be  re- 
moved with  impunity. 

3.  After  recovery  no  ill  effects  were  observed,  either 
locally  or  in  the  general  health  and  nutrition  of  the  ani- 
mal. 

4.  Wheu  death  occurred,  it  was-  generally  due  to  peri- 
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t< mit i-.  from  the  escape  "f  faecal  matters  '>r  gases  Into 
the  peritoneal  cat  Ity. 

These  conclusions  seem  to  be  justified  by  th< 
i  ases  of  ''in i  rectomy  pei  formed  upon  i h«-  human  subji 
and  by  the  results  of  punctured  and  incised  wound 
the  abdomen.     Thus  Koeberle1  oi  Btrasburg,  successfully 
removed  -i\  and  a  half  feel  of  the  Bmall  intestine  from  :i 
patient  Buffering   from  a  seriesof  Btrictures  in  the 
It  i-  will  known,  also,  thai  punctured  and  Bmall  incised 
wounds  of  the  abdomen   in   which  the  intestines   are 
wounded  are  extremely  dangerous,  from  the  escape  of 
l  matter  into  the  peritoneum.      Op  to  the  present 
time  enterectomj  has  been  performed  En  the  greal  ma- 
jority of  cast  -  for  the  removal  of  gangrenous  bowel,  due 
to  Btrangulation  from  Borne  ol  it-  manj  causes,  as  hernia, 
intussusception,  volvulus,  etc.     It  may  also  be  performed 
for  irreducible  intussusception,  stricture,  circular  ulcer, 
epithelioma  or  other  neoplasm,  faecal  fistula,  gunshot 
wounds  or  other  injur;.  menl  of  the  bowel,  and, 

in  short,  for  obstruction  from  any  cause  which  exists 

within  tin-  bowel  itself  a  nil  which  ca t  be  cured  by  the 

Bimpler  op<  ration  of  i  nterotomj  .  'I  he  operation  is  /«  r  a 
a  simple  one,  and  if  carefully  performed,  with  strict  at- 
tention to  cleanliness  and  antiseptic  precautions,  the  n 
suit  will  depend  much  more  upon  the  disease  for  which 
ii  i-  undertaken  than  upon  the  operation  itself  ;  e.g.,  in  an 
acute  obstruction  which  has  lasted  for  a  considerable 
time  there  is  usually  a  degree  of  collapse  which  rem 
any  operative  measure  \  ery  dangerous.  It  i-  impossible, 
therefore,  to  draw  any  conclusions  from  statistics  of  1 1 1  i — 
operation  without  classifying  the  cases  according  to  the 
disease  for  which  it  was  performed  and  the  condition  of 
the  pat  inn  at  the  time  of  opi  ration.  Its  advantages  o\  er 
rotomj  are  obvious,  The  latter  is  only  a  palliative 
operation.  It  may  relieve,  but  can  never  cure;  and  if 
performed  in  the  upper  portion  of  the  small  intestine,  it 
interferes  seriously  with  nutrition.  Again,  when  the  in- 
testine has  become  gangrenous  from  Btrangulation,  the 
Burgeon  has  no  alternative  bul  to  remove  it  ;  and  when 
cancer  or  sarcoma  exists  in  the  bowel  and  is  confined  to 
it.  it  would  be  folly  to  be  satisfied  witb  merely  giving 
relief  to  the  obstruction  and  to  leave  the  disease  to  de- 
velop and  destroy  the  patient.  Again,  in  irreducible  in- 
tussusception, enterei  tomy  is  probably,  in  inosl  cases,  the 
safer  operation  of  the  two,  a-  there  is  great  danger  of  the 
strangulated  bowel  sloughing  and  givingwayin  the  peri- 
toneal cavity,  even  after  the  obstruction  has  been  relieved. 
Finally,  the  existence  of  an  artificial  anus  is  always  a 
serious  inconvenience  -so  serious  as  to  be  sufficient  in 
itseli  to  justify  the  undertaking  of  an  operation  of  some 
danger  and  difficulty  for  its  obliteration. 

Enterectomj  is  performed  in  the  following  manner: 
Except  in  cases  of  hernia  in  which  this  operation  is  indi- 
cated, the  abdomen  is  opened  by  an  incision  in  any  part, 
but  preferably  in  the  middle  line.  By  making  the  in- 
cision in  the  tinea  alba,  just  below  the  umbilicus,  no  im- 
portant  structures  are  wounded,  the  bleeding  is  very 
Blight  and  easily  controlled,  the  wound  can  be  enlarged 
very  easilj  in  any  direction,  and  the  hand  of  the  opera- 
tor can  be  introduced  in  the  most  favorable  position  to 
explore,  it'  Decessary,  the  whole  abdominal  cavity.  More- 
over, any  portion  Of  the  jejunum  or  ileum  can  be  with- 
drawn through  a  wound  in  this  situation,  and  when  the 
operation  is  completed  the  wound  is  easily  closed  and 
unite-  firmly,  leaving  do  hernial  protrusion.    In  inguinal 

(ir  femoral    hernia,  w  hen  I  he  sac  is  opened  and  the  DOW<  1 

discovered  to  be  gangrenous,  the  constriction  should  be 
relieved  and  the  bowel  gently  withdrawn,  if  possible, 
and  enterectomy  performed.  In  this  case  an  abdominal 
incision  will  be  unnecessary.  It"  the  obstruction  can  be 
definitely  d  in  anj  special  area  of  the  abdomen. 

the  incision  maj  be  made directlj  over  it,  inmost  cases, 
however,  the  median  Incision  will  be  found  to  offer 
the  greatest  advantages.  When  all  bleeding  from  the 
parietal  wound  has  been  arrested,  the  hand  of  the  oper- 
ator should  be  introduced,  and  the  cavity  carefulrj 
plored  If  there  i-  complete  or  nearlj  complete  obstruc- 
tion, the  bowel  below  the  obstruction  will  be  collapsed, 
and  will  generally  be  found  in  the  pelvic  region.    The 


obstructed  i»  rtion  should  then  be  withdrawn  through 

the   abdominal  wound,    and    the   sub-eipient    Steps   of   the 

operation  performed  outside  of  the  abdomen  entirely. 

The   wound   it-elf  -hould    be  covered   with  a   warm,   fiat 

Bponge  and  it-  edges  held  together  by  an  assistant,  to 
prevent  the  entrance  of  blood  or  other  foreign  Bubstances 
into  the  peritonea]  cavity.  The  brain  lies  of  the  mesen- 
teric  artery    leading    1"   the    part    to   be   removed   should 

now  be  ligatured  by  passing  line  catgut  ligatures  round 

each    branch    with    an    aneuri-mneedle.      The    point     at 

which  the  ligatures  are  applied  will  depend  upon  the  size 
and  shape  '■!'  tin-  piece  of  mesentery  which  it  i-  intended 
to  remove  Except  in  cases  where  it  is  necessary  to  remove 
•  at  length  of  bowel,  it  i-  better  to  excise  a  triangular 
piece  of  the  mesentery,  so  that  the  edges  may  be  stitched 
together  after  the  end-  of  the  bowel  have  been  united, 
in  this  case  the  central  artery  should  be  ligated  at  some 
distance  from  the  bowel,  and  those  on  either  side  at  gradu- 
ally decreasing  distances  until  the  outer  one-  are  liga- 
1 1.1  oil  quite  close  to  it.  When  several  feet  of  intestine 
aie  removedj  a-  in  KoeberhS's  case,  it  i-.  <>f  course,  Im- 
possible to  excise  the  mesentery  in  this  way.  In  any 
case,  the  objects  to  in-  kept  in  view  are  to  secure  against 
haemorrhage  into  the  peritoneum,  to  interfere  with  the 
blood-supply  of  the  intestine  a-  little  a-  possible,  and 
at  the  -aim-  time  to  dispose  of  the  mesentery  in  such  a 
way  as  to  prevent  future  trouble  from  the  entanglement 

of  coils   of   intestine   in    loophole-,  cicatricial    band-,  etc. 

By  ligaturing  the  vessels  before  excising  the  bowel  the 
operation  becomes  almost  a  bl Hess  one.     The  intestine 

must  How    be  occluded  at  p'*int-  beyond  the  part  to  b- 
ei-ed.      This   can    be   most   -at i-lact'orily  done   by  the  tiri- 

of  an  assistant,  Some  surgeons  apply  ligatures  of 
-ilk.  catgut,  or  india-rubber  for  this  purpose,  and  clamps 
have  been  devised  by  .Mr.  Treves,  of  London,  and  .Air. 
Bishop,  of  Manchester.  The  application  of  either  liga- 
ture or  clamp  is  objectionable  from  the  pressure  exer- 
cised by  it  on  the  delicate  tissuesofthe  bowel,  and  which 
cannot  be  regulated  with  the  same  degree  of  nicety  as 
with  the  fingers.  The  ligature  i-  espet  ially  dangerous,  as 
it  will  very  readily  cut  through  the  muscular  coal  oi  the 

bowel  just  a-  ii  doe-   ill  an  artcr\  .      It  ha-  been  objected 

that  the  fingers  ol  an  assistant  tire  during  the  operation, 
but,  if  they  do,  he  can  easily  be  relieved  for  a  short  time. 
The  advantages  of  occluding  the  bowel  in  this  way  are.  in 
addition  to  greater  safety,  that  the  assistant  can  control 
the  bowel  and  allow  it  to  empty  it-elf  if  considered  ad- 
visable, and  can  approximate  and  adjust  the  ends  accord- 
ing to  the  directions  of  the  operator.  The  bowel  should 
now  be  cut  across  with  scissors,  care  being  taken  to  cut 
through  healthy  intestine,  well  free  of  the  disease  on 
either  side,  and,  with  a  portion  of  the  mesentery  attached 
to  it  (triangular  or  otherwise  as  previously  decided  upon), 
removed.     It   i-  usually  betti  r  to  cut  the  bowel  trans- 

\ ■;  r-i  1  >     hi!i  b  tl:  Ti    is;ut:   it  dilTcrenet   1,'  t  he  :!l  i met :  r  ::! 

the  two  ends  to  be  approximated,  from  distention  of  the 
upper  and  collapse  of  the  lower,  it  may  be  advisable  to 
cut  them  diagonally;  or  to  resort  to  some  other  device  to 
facilitate  their  adjustment.  At  this  point  the  little  ar- 
tery which  forms  the  terminal  arch  of  the  va-a  inte-lini 
tenuis,  and  which  runs  longitudinally  in  the  mesenteric 
attachment  of  the  bowel,  should  be  ligatured,  and  if  the 
upper  portion  of  the  bowel  j-  distended,  it  should  be  al- 
lowed to  partially  empty  itself.  In  this  way  the  obstruc- 
tion is  immediately  relieved,  and  the  ten-ion  to  which 
the  line  of  suture  will  be  exposed  on  its  return  to  the 
abdomen  is  greatly  lessened.  When  cut  across,  the  con- 
traction of  the  muscular  coal  of  the  bowel  cau-e-  a  con- 
siderable narrowing  just  above  the  incision,  and  greal 
eversion  of  the  mucous  membrane,  as  Bhown  In  the  ac- 
companying figure  (Fig  1864)  This  muscular  retraction 
and  eversion  of  mucous  membrane  makes  it  extremely 

difficult,  if  not  impossible,  to  secure  accurate  coaptation 
of  the  serous  and  niu-eular  coats  of  the  bowel  and  inver- 
sion of  the  mucous  lining. 

<)n  this  account  a  great  many  plans  have  been  devised 
to  overcome  the  difficulty,  and  a  great  number  of  sutures 
have  been  described  for  the  union  of  the  end- of  the  re- 
sected intestine  iy<</<  Enteiorrhaphy i.     The  C'/.erny-Letn- 
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bert  and  Gussenbauer's  sutures,  however,  have  found 
most  favor  with  the  profession  of  late  years,  and  have 
been  very  generally  recommended  and  adopted.  By 
these  methods  an  inner  row  of  sutures  unites  the  mucous 
membrane,  and  an  outer  row  brings  the  serous  surfaces  in 
contact  with  each  other.  The  ends  of  the  intestine,  hav- 
ing been  carefully  cleansed  with  an  antiseptic  solution, 
should  be  sutured  by  whichever  method  has  been  se- 
lected, and  with  attention  to  the  following  details  :  The 
first  suture  should  be  introduced  at  the  mesenteric  at- 
tachment of  the  bowel,  the  next  directly  opposite  on  the 
free  margin,  then  one  midway  between  these  two  on 
either  side,  and  so  on,  so  that  puckering  or  stretching 
may  be  avoided.  As  many  sutures  as  possible  should  be 
applied,  so  as  to  prevent  the  escape  of  gas  or  fsecal  mat- 
ter from  the  bowel  for  the  first  few  hours.  From  thirty 
to  forty  or  more  are  required,  according  to  the  circum- 
ference of  the  bowel.  In  a  very  short  time,  however, 
swelling  occurs  around  the  sutures,  and  plastic  lymph  is 
effused,  which  effectually  prevents  extravasation.  The 
ends  of  the  bowel  having  been  united,  the  mesentery 
should  be  attached  by  a  few  fine  catgut  sutures.  The 
loop  of  bowel  and  its  mesentery  outside  the  abdomen 
should  then  be  carefully  cleansed  by  a  soft,  warm  sponge, 
and  the  whole  returned  to  the  peritoneal  cavity.  The 
abdominal  wound  should  now  be  closed  with  silk  sut- 
ures, an  antiseptic  dressing  applied,  and  the  operation 
is  complete.  Some  surgeons  recommend  that  when  the 
diseased  portion  has  been  excised  the  ends  should  be 
stitched  in  the  wound  and  an  artificial  anus  formed,  and 
the  operation  completed  by  resecting  the   ends  of  the 


Fig.  18G4.— From  Address  by  Dr.  Charles  F.  Parkes,  Philadelphia  Medi- 
cal News,  Vol.  I.,  1SS4. 

bowel  again  and  suturing  them  together  at  a  subsequent 
operation,  when  the  patient  has  recovered  from  the  dis- 
ease for  which  the  excision  was  originally  performed 
(vide  Intestinal  Obstruction,  Treves).  They  argue  in  fa- 
vor of  this  method,  that  patients  suffering  from  obstruc- 
tion are  not  in  a  condition  to  be  subjected  to  a  long  and 
tedious  operation,  that  the  relief  of  the  obstruction  is  of 
first  importance,  and  that  this  can  only  be  satisfactorily 
accomplished  by  allowing  the  bowel  to  empty  itself  grad- 
ually ;  and  that,  when  obstruction  has  lasted  for  a  con- 
siderable time,  there  is  danger  of  the  cut  edges  of  the 
distended  bowel  sloughing.  There  can  be  no  doubt  but 
that  these  are  valid  reasons,  and  that  it  is  very  desirable 
to  shorten  the  operation  as  much  as  possible,  but  there 
are  also  serious  objections  to  this  method.  The  bowel 
may,  and  ought  to,  be  allowed  to  relieve  itself  sufficient- 
ly to  overcome  the  hyperdistention  which  exists  ;  hut  it 
should  also  allow  some  of  its  contents  to  pass  into  the 
distal  portion  to  prevent  further  contraction  and  shrink- 
age of  that  part,  of  the  bowel,  and  if  a  sufficient  number 
of  sutures  have  been  introduced,  there  is  little  fear  of 
extravasation. 

The  time  saved  by  stitching  the  ends  of  the  intestine 
into  the  abdominal  wound  instead  of  uniting  them  can 
be  very  little,  for  this  part  of  the  operation  must  be  very 
carefully  performed  to  prevent  the  escape  of  liquid  faecal 
matter  into  the  abdomen  during  or  after  the  operation. 
Again,  the  experience  of  Koeberle's  case,  already  men- 
tioned, and  of  many  experimental  resections,  shows  that 
it  matters  little  how  much  of  the  intestine  is  removed, 
as  far  as  the  immediate  effects  are  concerned,  and  there- 
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fore  all  diseased  bowel,  or  bowel  in  a  doubtful  condition, 
should  be  removed.  If  this  be  done  and  the  intestine 
be  gently  handled  during  the  operation,  avoiding  clamps 
and  ligatures,  there  will  be  little,  if  any,  danger  of 
sloughing  at  the  line  of  suture.  It  is  also  conceded  that, 
in  any  case  where  the  obstruction  is  high  up  in  the  jeju- 
num, the  bowel  should  be  united  at  the  primary  opera- 
tion. Finally,  subjecting  the  patient  to  a  second  intra- 
peritoneal operation  is  always  a  serious  matter,  and 
surely  should  be  avoided  if  possible.  The  safer  rule  to 
adopt  is  probably  to  suture  the  bowel  immediately,  and 
complete  the  operation,  unless  there  is  reason  to  fear  that 
the  patient's  powers  are  failing,  in  which  case  it  should 
be  concluded  as  quickly  as  possible  consistent  with  im- 
mediate safety.  More  experience  is  wanted  before  a 
definite  rule  can  be  laid  down.  At  present  no  single 
operator  has  had  sufficient  experience  to  speak  with  au- 
thority on  this  point,  and  until  the  subject  can  lie  dis- 
cussed from  the  standpoint  of  such  experience  a  final 
decision  cannot  be  arrived  at.  James  Bell. 

1  Revue  dc  Chirurgie,  May  and  July,  1883. 

INTESTINES:  ENTERORRHAPHY.  It  is  now  a  gen- 
erally accepted  principle  in  surgery  that  all  wounds  of  the 
intestine,  whether  occurring  accidentally  or  in  the  course 
of  operative  measures  employed  by  the  surgeon,  should 
be  closed  by  suture,  except  of  course  in  cases  where  it  is 
considered  desirable  to  establish  an  artificial  anus.  The 
object  to  be  attained  is  the  closure  of  the  wound  in  such 
a  way  as  to  prevent  fsacal  extravasation  at  the  time,  and 
to  approximate  and  retain  the  edges  of  the  wound  in  the 
manner  best  adapted  to  secure  firm  and  good  union  with- 
out subsequent  interference  with  the  functions  of  the 
bowel.  As  early  as  the  thirteenth  century  this  subject 
received  the  attention  of  the  leading  minds  in  the  profes- 
sion, and  has  continued  to  do  so  up  to  the  present  time. 
Three  principal  methods  of  suturing  wounds  of  the  intes- 
tine  have  been  adopted  at  different  periods — the  method 
of  direct  union,  the  method  of  invagination,  and  the 
method  of  approximating  serous  surfaces.  Many  modi- 
fications and  combinations  of  these  methods  have  been 
practised  and  their  results  brought  before  the  profession, 
so  that  as  many  as  thirty  or  forty  different  sutures  have 
been  described  and  are  known  by  the  names  of  the  sur- 
geons  who  introduced  them.  (For  a  full  and  historical 
account  of  this  subject,  the  reader  is  referred  to  tin; 
"  Medical  and  Surgical  History  of  the  War  of  the  Rebel- 
lion," Part  Second,  Surgical  Volume.) 

First  Method. — Method  of  direct  union.  This  plan, 
known  as  the  method  of  the  "  four  masters,"  *  was  prac- 
tised by  them  and  their  contemporaries  about  the  middle 
of  the  thirteenth  century,  and  consisted  in  the  attempt  to 
unite  the  cut  surfaces  of  the  wounded  intestine  by  suture 
over  a  firm  cylinder  placed  within  its  cavity  for  support. 
They  (the  four  masters)  used  segments  of  the  trachea  of 
an  animal  for  this  purpose  ;  others  used  segments  of  dried' 
intestine  ;  others,  again,  cannulas  of  wood  or  cardboard,  or 
cylinders  of  wax  or  gelatine  ;  and  among  their  followers-, 
metallic  rings  or  ferrules  were  also  used  for  the  same  pur- 
pose. These  were  introduced  in  some  of  the  modifica- 
tions of  this  plan  not  only  to  give  support  to  the  wound,, 
but  the  sutures  were  fixed  to  them  in  such  a  way  that 
they  were  drawn  into  the  intesiine  and  expelled  peranum 
with  them.     Modifications  of  this  plan  are  still  practised. 

Second  Method.  —  Method  of  invagination.  This 
method  was  introduced  by  Ramdohr,  who  is  credited 
with  the  first  successful  case  of  euterectomy  in  the  hu- 
man subject  in  1727.  There  are  so  many  objections,  how- 
ever, to  this  method  that  it  is  now  obsolete.  The  chief 
objections  to  it  are  as  follows  : 

1.  It  is  undesirable  to  approximate  a  serous  and  a  mu- 
cous surface, as  union  cannot  readily  occur  between  them. 

2.  It  is  often  extremely  difficult  in  operating  to  deter- 
mine the  upper  from  the  lower  end  of  the  bowel. 

3.  It  is  with  great  difficulty  tiiat  one  portion  of  the 
bowel  can  lie  invaginated  within  the  other. 

*  Four  celebrated  monks  who  practised  surgery  in  Paris  in  the  thir- 
teenth century. 
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l.  The  difficult j  In  securing  Invagination  unnecessarily 
prolongs  the  operation,  and  causes  considerable  bruising 
of  the  intestine  and  separation  of  the  mesentery,  which  is 
ill.  source  of  its  blood-supply, 

Third  Mi  rHOD,     Method  of  approximation  of 

surfaces,  known  as  Lembert's  method.     This  plan,  modi- 

.    ,        fied  in  many  ways,  is 

/  the  one  mosl  frequently 

employed  by  Burgi  ons 

of  the  present  day. 

For  partial  wounds  of 
the  intestines  of  mod- 
erate extent  either  the 
simple  interrupted  aut 
ureor  the  original  Lem 
bert  suture  (Pig  1865) 
answers  everj  purpose, 
and  i- 1"  be  preferred  to 
any  other.  For  exten- 
sive wounds  or  trans- 
\ erse  n  i lUnds  in\ <>\\  ing 
the  greater  pari  or  the 
whole  "t  the  circumfer- 
ence of  the  intestine,  as 
in  resei  tion  operations, 
the  modifications  of  tin-  Lembert  suture,  known  as  the 
Czernj  Lembert    ami    Gussenbauer's  sutures,   an-   ■_■ 

i  rally  employed.     (Another  modificati if  the  Lembert 

suture  was  described  by  Mr.  E.  8.  Bishop,  of  Manches- 
ter, in  a  paper  on  Enterorrhapy,  read  before  the  surgi- 
.  al  section  of  the  Britisb 
Medical  Association  in  ( tor 
diff  in  l^-- 

l!\   the  former  the  mu- 
cous surfaces  are  bri 

In  r  !>>  an  inner  row  of 
sutures,  and  the  serous  sur 
by  an  outer  row  ;  bj 
the  Latter  (Gussenbauer's) 
the  same  result  is  secured 
by  a  single  suture.  <  >bjec 
i I'm-,  in  i in  m-  methods  arc 
thai  they  are  tedious  and 
complicated,  and  bj  the  in 
ii  of  the  divided  ends 
of  the  bowel  a  considerable 
■  of  occlusion  is  tem 
porarily  produced.  T  ii  e 
conl  inui  ius  sut  ure,  either  in 
the  form  of  the  seamstress1  or  the  glover's  suture,  has 
been  and  is  occasionally  employed.  Ii  is  not  to  be  recom 
mended,  however,  as  in  either  form  it  produces  a  puck- 
ered ami  uneven  suture,  and  if  drawn  sufficiently  tight 
in  secure  close  apposition  of  the  divided  ends,  it  is  likely 
to  produce  a  degree  ol  constriction  of  the  bowel.  The 
simple  interrupted  suture  has  do!  been  extensively  em- 

ploj  ed  in  operations  upon 
the  human  subject.  It  is 
impossible  to  unite  by 
this' suture  the  cut  edges 
of  the  serous  and  muscu- 
lar coats  without  includ- 
ing i  In-  everted  mucous 
membrane.  It  lias  been 
■i '  n  hi  u  Ii.  1  to  pass  the 
needle  through  the  whole 
thickness   of  the  bowel, 

and  then  pare  away  the 
mucous  membrane.  This 
i-  i  il  jectionable,  as  it  is 
difficult  of  performance 
in.,  i  cure,     and     leaves    the     bowel 

united  i.\  the  si  rous  i  oat 
alone  It.  however,  the  needle  be  passed  through  all 
three  coats  ol  the  bowel  entering  about  one-sixteenth  to 
one  twelfth  ut  an  Inch  from  tin  edge  of  the  serous  coat, 
and  the  Buture  draw  n  moderately  tight,  it  « ill  either  dis- 
place the  mucous  membrane  inward  or  cut  through  it. 
If  Interrupted  sutures  are  introduced  in  this  way  very 


Fig. 


1866.     >'••  rnj  Lembert 
ore.     I  From  sketch.) 


Sut- 


elnse  together,  around  the  whole  circumference  of  the 

bowel,  it  will  be  found  that  the  mucous  lining  which  waa 

iiy  everted  is  now  almos  tentirely  displaced  into  the 

interior  of  the  intestine,  and  thai  the  cut  surfaces  of  the 

IUS  and  muscular  layers  are  in  fairly  accurate  apposi- 
tion. The  objection  urged  against  lids  suture  is  that 
primary  union  cannot  occur  in  it  on  account  of  thc 
mucous  membrane  interposed  between  the  sutures,  if 
not  actually  included  in  them.  The  observations  of  Mr. 
T  ravers  and  Professor  Gross  have  shown,  however,  that 
the  i  rounds  of  the  intestine,  whether  left  to  the 

unaided  efforts  of  nature  or  brought  together  by  suture, 
is  always  effected  by  adhesive  inflammation:  and  the 
effusion  of  plastic  lymph,  and  thai  it  is  probable  that 
primary  union  of  intestinal  wounds  never  miur>.  Dr. 
otis  c  Medical  and  Surgical  History  of  the  War  of  the 
Rebellion  ")  concludes  "  that,  whatever  tissuesare  brought 
in  contact,  reunion  takes  place  through  plastic  exuda- 
tion, am!  the  stitches  that  -will  prevent  faecal  effusion 
ugh  for  adhesions  to  form  will  prove  the  best  " 
\\  nit.  then,  can  !'■■  better  than  the  simple  interrupted 
suture  inserted  in  this  way?  It  i-  Bimpler,  more  easily 
and  quickly  introdw  ed.  and  l.s.  Liable  to  \  ield  than  an] 
other,  while  tin-  redundant  mucous  membrane,  closely 
applied  along  the  line  of  suture  In  the  interior  of  the 
intestim  i  m  to  be  the  best  safeguard  against 

immediate  faecal  extravasation.  Nor  does  the-  evidence 
in  its  favor  rest  on  theoretical  grounds  alone.  In  a  great 
many  experimental  resections  performed  upon  the  lower 
animals,  by  different  operator-,  the  DSC  of  this  suture  has 


H^ 


b  b 

Kio.  1668.* 


been  followed  by  as  greal   if  not  a  greater  percentage  of 

recoveries  than  any  other,  while  the  union  secured  waa 
most  satisfactory.  Fig,  1868,  from  a  photograph,  shows 
the  line  >>{  unimi  in  two  pieces  of  intestine  taken  from 
dogs  three  months  after  operation.  Both  the  mucous 
[b,  b)  ami  the  serOW  [a,  '')  surfaces  of  the  pieces  are 
show  n. 

Professor  (in--  qu  successful  cases  in  the  hu- 

man   subject  where  this  suture  was  used.      He   lias   also 

shown,  by  a  series  of  experiments,  that  all  sutures  applied 
to  the  intestine  tend  to  find  their  way  into  its  cavity,  and 
that  interrupted  sutures  do  so  much  more  rapidly  than 
uninterrupted  ones.  Ii  would  seem,  the -ret  ore.  that  while 
thi-  sin  ure  has  been  allow  ed  to  fall  into  disuse  on  account 
ut  the  impossibility  of  disposing  of  the  extended  mu- 
cous membrane,  and  accurately  coaptating  the  cul  ed 
of  serous  and  muscular  coats  so  as  to  secure  primary 
union,  other  complicated  and  ingenious  devices  which 
have  bo  u  n  sort*  d  !•>  have  tailed  to  produce  better  results. 
I  believe  that  this  suture  will  undoubtedly  he  more  gen- 
erally employed  ill  the  future  than  it  has  lion  of  late 
years.    The  needle  used  in  enterorrhaphy  should  he  a  fine, 

"round  sewiiiLl  needle,  either  Straight  or  curved,  and  the 
suture  should  be  of  tine  spun  silk.  CatgUl  and  other  ani- 
mal sutures  cannot  be  depended  upon,  as  when  absorp- 
tion begin8  in  them  the  loop  slackens  and  the  edges  of 
the  wound  may  he  drawn   apart  and  allow  of  faecal  effu- 

sinii.  Some  Burgeons  Mill  recommend  the  introduction 
of  cylindrical  supports  into  the  intestine  to  facilitate  the 
application  of  the  sutures.     Mr.  Treves  advises  the  use 

*  The  specimen*  fron  "in-  tukon  liad  toes 

■nd  uru  uiucli  thrimkcii, 
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of  a  rubber  bag,  which  is  introduced  and  inflated  in  situ, 
and  collapsed  and  withdrawn  when  the  line  of  suture  is 
nearly  completed.  Others  advise  the  use  of  cylinders  of 
cocoa-butter,  gelatine,  etc. 

It  was  formerly  recommended  that  the  intestine  at  the 
point  of  suture  should  be  fixed  to  the  abdominal  wound, 
so  that  in  case  of  faecal  extravasation  the  patient  might 
recover  with  an  artificial  anus,  or,  the  bowel  being  within 
easy  reach  of  the  surgeon,  the  accident  might  be  reme- 
died. Experience  has  shown,  however,  that  it  is  far 
safer  to  cut  the  sutures  off  close  to  the  intestine  and  re- 
turn it  to  the  abdominal  cavity.  The  equable  pressure 
and  the  freedom  of  peristalsis  which  is  thus  allowed  seem 
to  favor  the  rapid  union  of  the  wounded  surfaces. 

James  Bell. 

INTESTINES  :  ENTEROTOMY.  This  operation,  which 
is  usually  performed  for  the  relief  of  obstruction  or  for 
the  removal  of  a  foreign  body,  consists  in  cutting  through 
the  abdominal  parietes,  withdrawing  a  loop  of  the  small 
intestine  into  the  wound,  and  making  an  incision  into  it. 
It  is  the  analogue  of  colotomy,  but  owing  to  the  anatom- 
ical relations  of  the  small  intestine  the  peritoneum  must 
be  opened.  If  the  operation  be  performed  for  the  re- 
moval of  a  foreign  body,  the  incision  into  the  bowel  may 
be  closed  by  suture,  the  part  returned  to  the  abdomen, 
and  the  external  wound  closed.  Usually,  however,  it  is 
necessary  to  stitch  the  edges  of  the  incised  bowel  to  the 
skin  wound  and  establish  an  artificial  anus  for  a  time. 
This  artificial  anus  may  subsequently  be  cured  by  an  en- 
terectomy. 

Enterotomy  was  first  proposed  by  Nelaton,  and  has 
been  known  as  Nelaton's  operation.  His  rule  was  to 
open  the  peritoneum  in  the  groin  by  an  incision  a  little 
above  and  parallel  to  Poupart's  ligament,  and  external  to 
the  epigastric  artery.  The  right  groin  was  selected  by 
preference,  as  it  was  found  that  in  this  situation  the  lower 
part  of  the  ileum  was  usually  reached.  If  performed  for 
the  relief  of  obstruction,  the  first  distended  loop  of  bowel 
which  could  be  reached  was  brought  down,  carefully 
stitched  to  the  edges  of  the  abdominal  wound,  and  opened. 
If  the  site  of  the  obstruction  can  be  diagnosed,  the  abdo- 
men may  be  opened  immediately  over  it,  or  in  the  middle 
line,  or  at  any  other  part.  Enterotomy  may  be  performed 
for  the  relief  of  any  of  the  forms  of  obstruction  ;  but  its 
effects  are  only  palliative,  and  it  is  not  to  be  recom- 
mended as  a  primary  operation  except  for  the  removal  of 
a  foreign  body,  and  possibly  for  syphilitic  or  dysenteric 
ideeration  of  the  caecum  or  colon,  when  the  condition  can 
be  diagnosed  with  a  sufficient  degree  of  accuracy.  In 
acute  obstruction  from  hernia,  intussusception,  or  volvu- 
lus, it  is  more  dangerous  than  an  exploratory  laparot- 
omy, by  which  the  obstruction  may  be  relieved  or  the 
part  resected,  for  the  reason  that,  although  the  relief  to  the 
obstruction  may  be  satisfactory,  there  is  every  probability 
that  the  inflammatory  process  already  established  at  the 
site  of  the  obstruction  will  go  on  and  end  in  gangrene 
and  faecal  extravasation.  In  cancer  or  other  neoplasm  of 
the  intestine  the  disease  is  left  untouched,  and  will  surely 
progress  to  a  fatal  issue.  In  chronic  conditions,  such  as 
stricture,  kinking  of  the  bowel,  etc.,  laparotomy  should 
be  performed  and  an  accurate  diagnosis  made  ;  and  if  it  is 
found  necessary  to  open  the  bowel,  enterectomy  is  a  far 
preferable  operation.  In  short,  as  a  primary  operation, 
enterotomy  must  be  looked  upon  at  the  present  day,  and 
in  the  light  of  recent  and  great  advances  in  the  surgery 
of  the  peritoneal  cavity  and  its  contents,  as  a  most  unsur- 
gical  proceeding.  In  certain  cases,  when  a  laparotomy 
has  been  performed,  and  enterectomy  is  found  to  be  im- 
possible or  extremely  difficult  and  dangerous  from  any 
cause,  such  as  infiltration  of  neighboring  organs  with  ma- 
lignant disease  or  the  matting  together  of  the  coils  of  intes- 
tine by  peritonitis,  enterotomy  may  offer  the  greatest  hope 
of  relief  and  the  prolongation  of  life.  James  Bell. 

INTESTINES,  INFLAMMATION  OF.  Synonyms.— 
Enteritis,  Mucous  enteritis,  Intestinal  catarrh,  Enteric 
catarrh,  Endo-enteritis,  Acute  diarrhoea,  Chronic  diar- 
rhoea; Fr.,  Entente;  Ger.,  Darmentzundung. 


History  and  Differentiation.  —  Surgeon  J.  J. 
Woodward,  U.S.A.,  in  the  "Medical  and  Surgical  His- 
tory of  the  War,"  Part  Second,  Medical  Volume,  gives 
an  exceedingly  interesting  and  wellnigh  exhaustive  re- 
sume of  prevalent  definitions  and  theories  concerning 
inflammatory  affections  of  the  bowels  and  peritoneum, 
from  the  earliest  history  of  medicine.  Hippocrates  de- 
scribed intestinal  obstruction  under  the  name  of  u\tbs. 
Even  as  late  as  the  time  of  Boerhaave  (1785),  mucous 
enteritis,  enteritis  from  obstruction,  dysentery,  and  peri- 
tonitis failed  of  differentiation  and  recognition  as  sepa- 
rate, individual  affections  ;  and  in  description  their  dis- 
tinct symptoms  were  commingled,  in  apparently  inextrica- 
ble confusion,  under  the  single  head  of  inflammation  of 
the  intestines.  Cullen,  in  his  "  First  Lines  of  the  Practice 
of  Physic"  (1783),  admits  two  varieties  of  enteritis,  the 
phlegmonic  and  the  erythematic,  but  in  his  chapter  on 
enteritis  treats  only  of  the  phlegmonic  form,  and  his 
description  applies  chiefly  to  peritonitis.  I  quote  his 
entire  representation  : 

"  The  inflammation  of  the  intestine,  like  that  of  the 
stomach,  may  be  either  phlegmonic  or  erythematic  ;  but 
on  the  subject  of  the  latter  I  have  nothing  to  add  to  what 
has  been  said  in  the  last  chapter  (on  gastritis),  and  shall 
here  therefore  treat  of  the  phlegmonic  inflammation  only. , 

"  This  inflammation  may  be  known  to  be  present  by  a 
fixed  pain  of  the  abdomen,  attended  with  pyrexia,  costive- 
ness,  and  vomiting.  Practical  writers  mention  the  pain 
in  this  case  as  felt  in  different  parts  of  the  abdomen,  ac- 
cording to  the  different  seat  of  the  inflammation  ;  and  so, 
indeed,  it  sometimes  happens  ;  but  very  often  the  pain 
extends  over  the  whole  belly,  and  is  felt  more  especially 
about  the  navel. 

"  The  enteritis  and  gastritis  arise  from  the  like  causes  ; 
but  the  former,  more  readily  than  the  latter,  proceeds 
from  cold  applied  to  the  lower  extremities  or  to  the  belly 
itself.  The  enteritis  has  also  its  own  peculiar  causes,  as 
supervening  upon  the  spasmodic  colic,  incarcerated  her- 
nia, and  volvulus. 

"  Inflammations  of  the  intestines  have  the  same  termi- 
nations as  those  of  the  stomach,  and  in  both  cases  the 
several  tendencies  are  to  be  discovered  by  the  same  symp- 
toms. 

"What  might  be  mentioned  with  respect  to  the  sup- 
puration or  gangrene  occurring  in  the  enteritis  may  be 
sufficiently  understood  from  what  has  been  said  on  the 
same  subject  with  respect  to  the  gastritis." 

It  is  interesting  to  compare  such  a  description  of  en- 
teritis with  one  of  to-day.  Pinel,  Rostan,  Andral,  and 
many  later  writers  have  restricted  the  term  enteritis  to 
inflammation  of  the  small  intestine.  Woodward  states 
that  the  opinion  was  prevalent  among  medical  officers  at 
the  commencement  of  the  War  of  the  Rebellion,  and  is 
still  entertained  by  many  American  physicians,  "  that  the 
small  intestine  is  the  part  of  the  alimentary  canal  par- 
ticularly concerned  in  acute  diarrhoea  (intestinal  catarrh), 
the  large  intestine  in  dysentery."  This  opinion  he  pro- 
nounces "  a  purely  scholastic  error." 

The  clinical  statistics  of  the  war,  as  classified  and  re- 
corded by  Dr.  Woodward,  seem  fully  to  justify  his  con- 
clusions :  (1)  that  in  acute  enteric  catarrh  the  inflamma- 
tion is  not  limited  to  the  small  intestine,  but  involves 
the  caecum  and  upper  colon  quite  as  constantly  as  the 
ileum  ;  (2)  that  in  dysentery  the  descending  colon  and 
rectum  are  the  parts  essentially  and  chiefly  involved. 
Thus,  under  the  head  of  acute  diarrhoea,  which  term  he 
uses  as  synonymous  with  the  acute  intestinal  catarrh  of 
many  late  writers,  he  says:  "Its  lesions,  whether  it  be 
mild  or  severe,  are  most  generally  seated  in  the  caecum 
and  colon  ;  but  more  or  less  extensive  tracts  of  the  small 
intestine,  especially  of  the  ileum,  are  often  involved  al- 
so." He  makes  tenesmus,  when  prominent  in  any  case 
of  acute  alvine  flux,  a  pathognomonic  symptom  of  dysen- 
tery, and  holds  that  tenesmus  arises  "whenever  the  in- 
flammation of  the  intestine,  upon-which  it  depends,  affects 
the  descending  colon  and  rectum  with  sufficient  intensity 
to  make  the  expulsive  efforts  painful."  . 

Definition. — Enteritis  is  inflammation  of  the  intes- 
tines ;  often  of  a  continuous  segment,  more  or  less  exten- 
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sive,  embracing  portions  of  both  large  and  small  intestine ; 
usually  commencing  in  the  mucous  membrane,  often  lim- 
ited in  it  and  the  submucous  connective  tissue,  sometimes 
invading  Buccessivelj  all  the  layers. 

li  i-  aot,  however,  intended  to  Include  dysentery,  a 
well-recognized,  separate  affection,  whose  essential  ana- 

i ical  seal  is  the  descending  colon  and  rectum,  and 

which  is  characterized  bj  tenesmus,  tormina,  and  pi 
liar  stools.  Neither  is  ii  intended  to  include  the  peculiar 
affection  of  the  alimentary  canal  common  in  little  chil- 
dren in  hoi  weather,  and  popularly  known  as  "summer 
complaint."  This  also  js  generally  accorded  a  separate 
i  onsiderat  ii  in,  apart  l  rum  enteril  K 

Di\i-|ii\     \\l>    (   i.  \-~i  I  l<   \  iKiN.      1 1 1 1 1 : 1 1 1  m  i :  1 1  i  ■ E  the 

intestines  will  be  here  considered  under  three  heads,  viz.: 
1 1  1 1  atarrhal  enteritis,  or  Intestinal  catarrh  ;  (II.)  ( Iroupous 
or  pseudo  membranous  enteritis;  (III.) Phlegmonous  en 
teritis.  The  firs!  will  be  presented  in  extenao;  while  the 
Becond  and  third  will  be  considered  briefly  and  in  outline, 
mainly  for  the  purpose  of  differentiation  ami  distinction. 

1  Intestinal  Catarrh.— Al  the  outset  I  would  ac- 
knowledge my  special  indebtedness  to  W iward's  "  Med 

ical  Bistorj  of  the  War"  (supra),  which,  with  its  superb 
illustrations,  actual  reproductions  from  nature  by  the  aid 
,  of  modern  photographic  art,  its  carefully  reached  con- 
clusions from  Mich  a  ma<s  of  original  material,  its  com- 
plete resumi  of  anatomical  ami  histological  knowledge 
upon  this  Bubject,  is  a  perfect  magazine  of  information  ; 
and  also  to  Cruveilhier'e  magnificent  work,  "Anatomie 
Pathologique  du  Corps  Humain,"  with  its  wealth  of  cases 
and  its  unequalled  colored  plates. 

Anatomy  and  Histology. — The  mildest  form  of  enteric 
catarrh  i-  characterized  by  an  increased  secretion  of 
mucus  rich  in  cellular  elements,  the  inflammation  being 
confined  in  the  mucous  layer  of  the  intestine.  The  ileum, 
csscum,  and  colon  an-  the  parts  "t  Hie  intestine  must  fre- 
quently involved.  Hyperemia  of  the  mucous  membrane 
is  tiie  ins!  slip  in  tin-  process.  Reddish  discolorations  of 
the  surface  an-  observed,  usually  in  patches  varying  from 
a  lew  inches  to  several  feet.  An  arborescenl  appearance 
is  sometimes  observed,  when  a  portion  of  the  gut  is  held 
betweeu  the  eye  and  the  light,  due  to  distention  of  the 
capillaries  and  small  vessels  with  blood.  The  lymphoid 
celN  enlarge,  t heir  protoplasm  granulates,  and  their  nuclei 
become  indistinct.  At  first  there  is  dryness  of  the  mucous 
membrane  ;  but  hypersecretion  soon  occurs,  and  the  mu- 
cous membrane  is  coated  with  glairy  mucus,  sometimes 
colorless,  sometimes  of  a  yellowish,  reddish-brown,  or 
greenish  hue,  from  admixture  of  hlood  or  bile  in  varying 
proportions.  Sometimes  it  has  a  creamy  or  muco  puru- 
lent Consistency,  especially  in  the   more   intense  forms  of 

inflammation.     A   plush  like  or  velvety  appearance  is 

given  to  the  surface  hy  the  swelling  of  the  epithelia  and 

tumefaction  of  the  villi.  Desquamation  of  the  epithelia 
occurs.  When  the  process  does  not  advance  beyond  the 
Btage  of  hyperemia,  it  is  probable  that  the  redness  ami 
congestion  maj  subside  ami.  in  cases  fatal  from  other 
causes,  leave  no  post-mortem  evidence  of  the  catarrhal 
inflammation.  It  is  probable  that  the  vessels  may  con- 
tract  sufficiently  during  the  death-agony  to  expel  the 

greater  part  of  the  contained  hlood. 

In  the  severer  forms  of  inflammation  there  is  more  in- 
tense hyperaemia,  ami  the  secretion  is  more  abundant  and 

liei  on.es  mi  ire  piirifonn  in  character.  There  is  a  large 
in  til  I  ration  of  lymphoid  corpuscles  into  the  adenoid  I  issue 

of  the  mucous  membrane,  pushing  aside  the  closely  packed 

follicles  oi  LieberkUhn.   Thickening  of  the  mucous  mem- 

me  occurs.     There  is  also  infiltration  and  hyperplasia 

of  the  submucous  connective  tissue,  ami  lymphoid  cor- 

pusi  I'  s  accumulate,  especially  around  the  periphery  of  the 

smalt  veins  and  in  the  serous  canals  of  the  connective 
tissue      An  acute  oedema  is  developed.     Desquamation 

takes  place  tO   a    greater   extent,  and  abrasions  Of  the  BUT- 

lace  an- produced.  Softening ol  the  mucous  membrane 
'■i  i  uis  ji-  epithelial  layer  can  he  easily  scraped  oil".  Ii 
is  sometimes  difficult,  if  not  impossible,  at  autopsies  to 
distinguish  between  softening  of  post  mortem  origin  and 
that  which  has  resulted  from  inflammation,  In  the  latter 
case  some  other  Inflammatory  lesions  should  be  associated 


with  the  softening,  such  as  the  peculiar  cellular  infiltra- 
tion, swelling  of  glands,  etc      Amyloid  degeneration  of 

the  mucous  membrane,  and  of  its  arterioles  and  capil- 
laries, sometimes  takes  place,  and  may  he  shown  by  the 
peculiar  color-reaction  of  iodine.  The  solitary  glands  in 
the  reddened  anas  are  enlarged,  becoming  usually  of  the 

si/e  of  a  pin  head,  with  a  circlet  of  increased  vascularity. 
The  agminated  glands  an-  also  thickened  and  elevated.   In 

the  large  intestine  they  are  usually  le&sile,  while  in  the 
ileum    they  may  project  aliove  the  surface   of  the  mUCOUB 

membrane  like  tiny  polypi. 

The   color    \aries   from    bright    red    to    mahogany-red, 

brown,  slate-color,  or  green,  the  latter  shades  being  most 

fully  developed  in  chronic  inflammations.  The  walls  of 
i he  capillaries  give  way.  and  hlood  is extravasated.   Ecchy- 

motic  spots  are  seen.  Pigmentation  of  the  mucous  mem- 
brane occurs  in  ashen,  slate  colored,  greenish,  or  hlackish 

hues,  the  pigment  being  probably  formed  out  of  the  col- 
oring matter  of  the  bile,  or  hy  transformation  of  the  he- 
moglobin of  the  red  corpuscles  into  haematoidin  or  other 
Bubstances.     The  pigment  is  most  often  deposited  in  the 

apices  of  the  closed  follicles.  When  the  solitary  follicles 
are  the  seat  of  the  deposit,  small   Mack    points  appear  on 

small  rounded  elevations  studding  the  mucous  membrane 
When  the  follicles  of  IVyer's  patches  are  pigmented,  the 
peculiar  "shaven-beard"  appearance  is  produced  which 

was  found  by  Woodward  to  have  been  present  ill  BO 
many  of  his  cases,  and  is  so  admirably  shown  in  some  of 
his  chromo-lithographic  plates.  Diffuse  pigmentation  of 
the  mucous  membrane  also  occurs,  the  deposit  being 
chiefly  in  the  apices  of  the*  villi  in  the  small  intestine 
and  thickly  studding  the  surface  of  the  mucous  mem- 
brane of  the  large,  so  as  in  both  cases  to  give  the  effect 

of  a  diffused  coloration  to  the  allec  ted  patches.  The  dif- 
fuse form  of  piunx  ntation  is  more  common  in  the  large, 
and  the  follicular  in  the  small,  intestine. 

Catarrhal  ulcers  arc-  common,  and  appear  in  two  forms 
— the  follicular  and  the  non-follicular.  Both  forms,  in 
their  fullest  and  m08l  typical  development,  are  found 
most  often  in  the  large  intestine,  ami  in  connection  with 
chronic  enteritis,  hut  they  also  occur  in  the  ileum,  and 
in  the  course  of  acute  inflammations.  The  follicular  ni- 
cer first  appears  as  a  minute,  sharply  defined,  punch- 
hole-like  opening,  circular  or  oval  in  form,  in  the  apex 
of  an  enlarged  solitary  follicle ;  or  one  or  more  of  the 
individual  follicles  of  an  agminated  gland  may  he  af- 
fected.   The  involved  follicle  is  completely  destroyed  in 

the  process,  and  the  nicer  extends  hy  burrowing  under 
the  mucous  membrane.  The  surface-  opening  becomes 
gradually  larger  as  the  nutrition  of  the  mucous  mem- 
brane is  cut  oil'  by  the  burrowing  process  underneath  it, 
hut  always  maintains  the-  abrupt,  overhanging  character 
which  distinguishes  it  from  the  bevelled  margin  of  the 
diphtheritic-  ulcer.     Extensive  and  irregularly  shaped  ex- 

Cavations    may   result    from    the  coalescence   of   adjacent 

ulcers. 

The  non-follicular  catarrhal  nicer  of  the  intestine  oc- 
curs in  the  mucous  membrane  intervening  between  the 
individual  follicles  as  a  superficial  erosion  of  the  surface, 
usually  of  small,  occasionally  of  large,  extent.  It  may 
gradually  invade  the  submucous  and  other  layers  of  the 

intestinal    wall.      When    of    large   cxtent.it    very   closely 

resembles  the  bevel-edged  ulcer  which  results  from  diph- 
theritic Bloughs.  Associated  with  the  catarrhal  ulcers 
there  is  often  extensive  thickening  and  induration  of  the 
intestinal  w  alls.      In  the  worst  cases,  especially  nf  chronic 

inflammation  of  the  larire  intestine,  the  walls  of  tin-  colon 
arc  found  much  thickened,  with  narrow  Log  of  its  calibre. 
It  Line  s  a  hard  feel  when  compressed  between  the  thumb 
and  lingers,  and  sluiw  s,  em  section,  the  submucosa  greatly 
increased  in  thickness  and  often  in  a  state  of  amyloid  de- 
generation. Dilatation  of  the  bowel  is  often  found  just 
above  the  points  of  stenosis.  Catarrhal  ulcers  may  go  on 
to  perforation  or  may  cicatrize,  with  more  or  less  of  re- 
sultant stenosis  of  the  intestine. 

Occasionally  peculiar  colloid  cysts,  one-fourth  to  one- 
tenth  of  an  inch  in  diameter,- are  found,  especially  when  the 
colon  is  the-  seal  of  the  inflammation,  ami  are  believed  to 
result  from  dciancnitiun  aoid  dilatation  of  the  follicles  of 
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Lieberkiihn.  These  are  more  common  in  dysentery  than 
in  intestinal  catarrh.  Gangrene  and  sloughing  occur  in 
intestinal  catarrh,  but  are  less  common  and  extensive  than 
in  malignant  dysentery  and  in  enteritis  from  obstruction. 

Narrowing  of  the  calibre  of  the  intestine  occurs  in  con- 
nection with  ulcers,  either  by  induced  thickening  of  the 
walls  or  by  cicatricial  contractions.  It  is  also  found 
from  morbid  contraction  of  the  muscular  coat  of  the 
bowel  in  intense  and  suddenly  fatal  attacks,  and  asso- 
ciated with  hypertrophy  of  the  muscularis  in  cases  of  long 
duration.  Dilatations  of  the  intestine  are  also  met  with, 
due  to  paresis  of  the  muscularis,  admitting  of  extreme 
distention  by  gaseous  and  faecal  accumulations,  and  lead- 
ing to  suspensions  of  the  peristaltic  movements. 

In  acute  diarrhoeas  of  armies,  according  to  Woodward, 
lesions  of  the  large  intestine  are  more  pronounced  in  the 
caecum  and  descending  colon  than  in  the  intermediate 
tract,  and  when  the  ileum  and  large  intestine  are  both 
involved  the  lesions  are  apt  to  be  more  advanced  in  the 
latter,  as  though  commencing  there. 

The  peritoneal  coat  of  the  intestine  in  catarrhal  ente- 
ritis is  usually  nearly  or  quite  normal.  It  is  sometimes 
hypenernic,  and  sometimes  shows  a  thin  coating  of 
opaque,  yellow  lymph.  The  intestinal  canal  after  death 
is  usually  found  to  contain  a  considerable  amount  of  liq- 
uid, sometimes  of  a  greenish,  reddish,  or  blackish  hue, 
from  additions  of  altered  blood  or  bile,  and  often  of  a 
peculiarly  offensive,  septic  odor.  Articles  of  undigested 
food  and  undissolved  medicines,  in  powder  or  pill  form, 
are  often  present.  Elements  of  broken-down  tissue,  and 
bacteria  of  different  varieties  and  in  immense  numbers, 
are  present,  and  may  be  recognized  by  microscopical  in- 
spection. 

The  lesions  of  chronic  enteritis  cannot  be  sharply  sep- 
arated from  those  of  the  acute  form.  They  are  most  often 
found,  and  in  most  marked  degree  of  development,  in 
the  lower  ileum  and  colon.  The  change  of  color  is  very 
noticeable.  The 'bright-red  colors  of  acute  enteritis  are 
replaced  in  the  chronic  by  the  mahogany-red,  brown, 
ash-color,  slate-color,  green,  and  blackish  shades,  and  by 
various  neutral  tints.  Black,  bluish,  and  brownish  de- 
posits of  pigment  are  seen  in  the  closed  follicles,  and  in 
scattered  patches  of  the  mucous  membranes,  both  of  the 
large  and  small  intestine,  and  in  the  apices  of  the  villi, 
especially  of  the  ileum.  The  epithelial  layer  is  found  in 
the  various  stages  of  fatty  degeneration.  The  walls  of 
the  intestine  show  very  marked  changes  in  chronic  ca- 
tarrh, being  hypertrophied,  indurated,  occasionally  soft- 
ened, and  sometimes  atrophied  in  limited  areas.  Nar- 
rowings  of  calibre  are  common  and  sometimes  very 
considerable,  these  narrowings  being  not  so  much  de- 
pendent upon  cicatricial  contractions  as  upon  thicken- 
ing and  induration  of  the  mucosa  and  submucosa.  The 
most  common  seats  of  these  stenoses  are  the  sigmoid 
flexure  and  the  rectum.  Accumulation  of  lymphoid  cells 
in  the  reticulum  of  the  mucous  membrane,  and  in  the 
submucous  connective  tissue,  is  a  marked  histological 
feature.  Atrophy  of  the  parenchymatous  elements,  with 
increase  of  the  fibrous  tissue,  is  a  constant  result.  The 
transverse  folds  are  swollen  and  heavy.  Both  the  solitary 
and  agminated  glands  show  marked  hypertrophy,  and  arc 
raised  above  the  level  of  the  mucous  membrane.  Ulcers, 
especially  those  in  the  apices  of  the  solitary  glands,  are 
common  and  deep,  and  extensive  cicatrices  of  fibrous 
tissue,  not  recovered  with  an  epithelial  layer,  arc  found. 
Sometimes  little  patches  of  mucous  membrane  are  seen, 
like  islands,  elevated  above  the  level  of  the  cicatricial 
tissue,  marking  points  at  which  a  number  of  ulcers  had 
coalesced  and  healed,  nearly  surrounding  small  areas 
of  normal  mucous  membrane.  A  honey-combed  appear- 
ance is  sometimes  produced  by  the  extensive  burrowings 
of  ulcers.  The  mucous  membrane  is  puckered  around 
the  scars.  The  condition  of  thickened  walls  in  a  state  of 
amyloid  degeneration  is  almost  peculiar  to  chronic  in- 
flammation. Granular  and  tiny  polypoid  growths  are 
developed  in  connection  with  the  process  of  ulcer-heal- 
ing. The  jelly-like  cysts  above  mentioned  are  more  com- 
mon in  chronic  enteritis.  Pseudo-membranous  patches 
of  greenish-yellow  hue  are  found. 


Lesions  of  other  organs  are  met  with  in  acute  and 
chronic  enteritis,  whose  association  with  them  seems  to 
be  something  more  than  casual.  The  connected  mesen- 
teric glands  are  frequently  enlarged  and  softened.  Gas- 
tric catarrh  is  very  frequently  present.  When  the  duo- 
denum is  the  seat  of  inflammation,  the  biliary  ducts  are 
often  invaded  by  extension,  and  the  calibre  of  the  ducts, 
or  of  their  orifices,  is  sometimes  narrowed.  Rarely  ab- 
scesses, usually  multiple  when  present,  are  formed  in  the 
liver.  The  blood  suffers  loss  of  its  albumen  and  cor- 
puscles. General  peritonitis  may  occur  from  perforation 
of  an  ulcer.  The  kidneys  may  be  large  and  pale.  The 
soft,  flabby  heart,  heart-clots,  pneumonic  consolidations, 
cerebral  hyperemia,  and  other  lesions  often  met  with  in 
protracted  inflammatory  processes,  may  be  present. 

Etiology. — On  account  of  its  delicate  structure  and 
exposed  situation,  the  intestinal  mucous  membrane  is 
particularly  liable  to  attacks  of  inflammation.  Leube 
calls  attention  to  four  anatomical  points  as  related  to  this 
peculiar  liability  :  (1)  The  capillary  network  of  the  pro- 
jecting villi  of  the  small  intestine  is  only  covered  in  by 
the  thin  epithelial  layer;  (2)  the  venous"  radicles  of  the 
capillary  plexuses  surrounding  the  tubular  glands  of  the 
mucous  membrane  increase  rapidly  in  volume,  and  are 
much  more  scattered  than  the  ascending  arterial  twigs,  and 
hence  the  return  blood-rlow  through  them  is  more  or  less 
obstructed  ;  (3)  while  the  arteries,  in  their  passage  through 
the  muscularis  of  the  intestine,  are  surrounded  by  quite 
a  strong  sheath  of  connective  tissue,  the  venous  twigs 
pierce  the  muscular  coat  in  an  exposed  condition,  so  that 
every  muscular  contraction  interferes  somewhat  with  the 
return  blood-flow ;  (4)  the  intestinal  mucous  membrane 
is  one  of  the  regions  of  the  body  where  the  passage  of 
blood-cells  through  the  walls  of  the  vessels  takes  place 
with  special  facility,  the  chyle-vessels  of  the  mesen- 
tery always  containing  red  corpuscles  during  digestion 
("  Ziemssen's  Cyc,"  vol.  vii.,  p.  363). 

In  this  disease,  as  in  others,  it  is  impossible  to  draw  a 
sharp  line  between  predisposing  and  exciting  causes.  I 
shall,  however,  in  enumerating,  mention  first  those  con- 
ditions, or  circumstances,  which  render  the  occurrence 
of  enteritis  more  likely,  and  then  those  which  seem  to  act 
more  directly  to  determine  an  attack. 

1.  Climate  and  Seasons.  Inflammation  of  the  bowels 
is  more  common  in  hot  climates,  and  in  the  summer 
months,  and  especially  when  the  atmosphere  is  damp 
and  the  alternations  of  temperature  from  day  to  night 
are  considerable  and  abrupt. 

2.  Age.  The  period  of  the  first  dentition  is  character- 
ized by  a  very  marked  tendency  to  irritation  and  inflam- 
mation of  the  gastro-intestinal  mucous  membrane.  The 
entire  period  of  childhood  shows  a  similar  predisposition, 
though  in  less  degree  after  the  second  summer.  The 
United  States  Census  of  1870  shows  that  almost  exactly 
three-fourths  (761  out  of  every  1,000)  of  all  the  deaths 
from  enteritis,  dysentery,  and  diarrhoea,  were  in  children 
under  ten  years  of  age. 

3.  Debility,  with  its  impaired  power' of  resistance 
against  morbid  influences  in  general,  must  be  mentioned 
among  the  causes  of  enteritis.  Hence  must  be  included 
all  influences  which  impair  the  vital  energies  ;  especially 
unsanitary  conditions,  such  as  want  of  out-of-door  exer- 
cise, confinement  in  close  rooms,  the  breathing  of  air 
poisoned  with  emanations  from  privies,  sewers,  or  other 
foul  places,  insufficient  food  or  sleep,  etc. 

4.  Hyperemia  of  the  capillaries  and  veins  of  the  intes- 
tines', resulting  from  either  portal,  pulmonary,  or  cardiac 
obstruction. 

5.  Previous  attacks  of  inflammation  of  the  bowels  leave 
the  mucous  membrane  weakened  and  predisposed  to  re- 
newed attacks. 

6.  Temperament  and  Idiosyncrasy.  Individual  bodies, 
as  well  as  minds,  have  their  own  peculiarities  and  pro- 
clivities. Some,  on  taking  cold,  will  suffer  habitually 
from  enteric  catarrh,  while  others,  instead,  will  be  af- 
flicted with  nasal  or  pulmonary  trouble.  The  inherited 
tuberculous  diathesis  must  also  be  mentioned,  since  tu- 
berculous ulcers  about  the  ileum,  csecum,  and  colon  un- 
derlie so  many  fatal  cases  of  chronic  enteritis. 
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;     Various  { al  diseases  have  enteric  catarrh  i 

associated   with  them,  either  as  concoinitanl  or  sequel. 
Thus,  notably,  the  eruptive   fevers,  typhoid   fever,  i 
sumption    I  disease,  pyemia,  and  scurvy. 

8     Imong  causes  I  the  occurrence  of  enteritis 

must  l»-  mentioned,  a-  probable  factors,  epidemic  and 
■  li-mii-   influences,  morbid  conditions   "t   the  vaso-nii 
uerve-centp  i  motional  influi 

:.    Prominent  among  the  direct  excitin 

.1  rh   stands  exp  cold      Chilling  of  the 

surface  ot  the  body,  especially  when  m  perspira 

tion,  often  pn  i  duces  a  hypersemiaof  the  intesti- 

nal mucous  membrane  whicli  proves  i<>  i><-  the  first  si 
of  enteritis.     The  blood  is  driven  out  of  the  capillarii 
the  skin,  and  those  of  the  enteric  mucous  membram 
led.     li  i-  not  necessary  here  to  discuss 
m       lii'  t:ni  i-  admitted.     Exposure  i"  drafts 
i  open  'n  indows  ami  doors,  sitting  or  h 
on  (lamp  rocl  "1.  ami  the  imprudent  leaving  on 

nl'  flannels  worn  next  to  tin'  .•-kin.  are  common  methods 
posure. 
Ki.  [rritanl  ingests  constitute  a  class  of  causi 
prime  importance.  Foodmayocl  either  a-  a  mechan- 
ical irritant,  orthrough  the  acids  ami  gases  set  free  in  im 
perfectly  performed  digestion,  li  maj  be  excessive  in 
quantity  or  of  improper  quality,  or  it  may  disagree  with 
the  stomach  or  bowels  from  idiosyncrasy  of  the  indi- 
vidual.    The  writer  recalls  instances  of  individuals  in 

whom    lobsters,    clams,  and    cheese,    each   and  .severally. 

constantly  induced  gastro-intestinal  irritation  or  inflam- 
mation. Unripe  fruit  and  vegetables,  raw  and  under- 
done and  too  long  kept  meats,  are  unsuitable.  Besides 
possible  acid  and  septic  elements,  bacterial  and  other  germ- 
elements  capable  of  producing  this  and  other  diseases 
may  he  thus  introduced  into  the  alimentary  canal.  Dras- 
tic purgatives,  such  as  croton-oil  and  elaterium,  may  he 

taken  to  the  extent  of  inducing  severe  intestinal  inflam- 
mation. Aloes,  long  and  largely  used,  often  induces 
local  inflammation  of  the  rectum.  The  most  intense  and 
destructive  gastro  intestinal  inflammations  arc  produced 
by  the  swallowing  of  caustic  and  corrosive  poisons,  such 

as  arsenic  and  corrosive  sublimate. 

Hard  foreign  substances  swallowed,  such  as  cherry- 
stones,   plum  stones,    the   seeds   of   oranges   and    lemons, 

fish-1 es,  pins  and   needles,  are  often  very  mischievous, 

not  so  much  by  the  injury  done  to  the  surface  ot  the  mil 

cons  membrane  in  passing  over  it,  hut  chiefly  by  becom- 
ing impacted  in  t  he  folds  of  the  mucous  membrane  at  one 
of  the  flexures,  or  lodged  in  the  caecum  or  its  appendix. 

or  in  the  rectum,  or,  it  pointed,  by  penetrating  the  inles 
tinal  wall  at  some  point .  The  writer  remembers  seeing  re- 
moved at  an  autopsy  a  half  1  himbleful  of  shot  which  had 
become  lodged  in  the  appendix  cseci,  and  had  induced  at 
last  a  fatal  inflammation.      'I' In-  man  was  a  sportsman,  and 

had  swallowed  the  shot  with  the  game. 

11.    Impact ed  fffiCeS,  intestinal  worms,  collections  of  pus 

discharged  into  the  bowel  by  perforation,  pressure  from 
tumors,  as  a  refroftexed  uterus,  fibroid  nodes  ami  tuber 

CUlous  ulcers  of  the  intestinal  walls,  may  induce  enteritis. 
Alcohol  in a.\  cause  gastro  enteric  catarrh  directly,  if  taken 

Btrong  enough  or  in  large  enough  quantity.     Taken  habit - 

llalh      ;  - ]    ■ :  1  i  1 1  \    111    ill:     form  of  dl'. tilled    liqUOI'S    It    ina\ 

cause  cirrhosis  of  the  liver,  and.  secondarily,  hypersemia 
and  inflammation  of  the  intestines.  An  excessn e  flow  of 
id  bile  -hou Id  probabh  be  mentioned  among  the  causes 
of  tin-  a  licet  ion,  but  it  inu-t  be  borne  in  mi  ml  I  hat  catarrh 
of  the  duodenum  maj  also  stimulate  the  liver  to  excessive 
and  morbid  secretion  Exteusivc  burns  of  the  skin  may 
bi  followed  b\  inflammation  and  ulceration  of  the  duo- 
denum, 

I  nca '  intussusceptions,  and  twists  of  the  intes- 

tine are  more  likelj  to  induct  the  phlegmonous  form  of 
enteritis.  Inflammation  of  the  bowels  may  occur  byex- 
tension  from  adjacent  parts,  as  the  stomach,  biliary  pas- 
sages, and  pi  ritoneuni  .  or  it  max  be  the  result  of  direct 
contusion  or  peuetratin  ds,     Hard  and   irritating 

substances  have  been  pushed  up  into  the  rectum  by  wan- 
ton persons. 

Clin         I  1 1    rill  be  convenient  to  describe 


intestinal   catarrh   under   the   following  several   varict 
viz.: 

l.   1  diffuse  intestinal  catarrh. 

8,       11 litis. 

:;    Duodenitis. 

•l.  Typhlitis  and  perityphlitis:  (a)  typhlitis ;  (6)  appen- 
dicitis ;  (c)  perityphlitic  abscess. 
.*i    Prot  tii i-  ami  periproctitis. 

1.  Diffuse  Intestinal  Catarrh.  Uniform  inflammation 
of  the  entire  tract  of  the  intestinal  canal  is  probably  never 
m.  i  with.     The  nearest  approach  to  this  occurs,  perhaj 

in  gome  cases  of  meosli  s,  scarlet  fever,  and  cholera.  Ex- 
tensive irritation,  with  oedematous  infiltration  ol  the  mu- 
cous membrane,  i-  also  found  in  <  I  with  the  OC- 
e,  eliminative diarrhoeas  of  chronic  Bright's 
disease.     The  syra]                diffuse  intestinal  catarrh  as 

seen  in  such  association  are  those  which  make  u))  the  dis- 
tinct groups  which  separately  characterize  the  above  well- 
defined  local  varieties,  in  varying  combinations  and  de- 
tperadded  to  tie >se  i it  the  primary 
disease  upon  which  the  intestinal  catarrh  has  been  en- 
grafted. 

2.  Ileocolitis.  Synonyms:  Catarrh  of  the  ileum  and 
colon,  acute  and  chronic  diarrhoea,  follicular  enteritis. 

Ileocolitis,  by  reas f  it-  frequency  of  occurrence. 

the  large  extent  of  intestine  and  the  number  and  variety 
of  glands  involved,  and  from  the  fact  that  portions  both  of 

the  large  and  -mall  intestine  are  included,  may  appropri- 
ately be  styled  tin  typical  variety  of  intestinal  catarrh. 

special  Points — anatomical^  physiological,  and  etiologi- 
cal. Inflammation  of  the  colon,  and  especially  of  its  de- 
scending portion,  alone,  or  in  connection  with  the  rectum. 
is  wellnigh  peculiar  to  dysentery.  In  the  ileo-colitic  va- 
riety of  intestinal  catarrh,  the  extent  of  intestinal  surface 
involved   is  greater  than   in  either  of  the  other  varieties. 

The  entire  ileum  and  colon,  with  the  intervening  caecum, 

may  be  included.  Besides'  the  irlands  of  I.ieberkuhn  and 
the' solitary  follicles,  which  arc  of  wider  distribution,  we 
find  in  the  ileum,  chiefly  at  its  lower  part,  the  aguiiuiited 

glands,  or  Peyer's  patches,  some  fifty  or  sixty  in  Dumber. 

They  probably  exercise  aii  important  function  in  the  elab- 
oration of  the  chyle.  They  arc  the  seal  of  peculiar  thick- 
enings and  ulcerations  in  ileocolitis,  as  also  in  typhoid 
fever.  While  the  ileum  is  more  concerned  than  the  colon 
in  the  elaboration  and  absorption  of  the  chyle,  the  colon 
has  largely  to  do  with  the  conversion  of  the  chyme  into 
faecal  matter.  The  fluid  chyme  becomes  here  more  and 
more  inspissated,  quasi  putrefactive  processes  are  estab- 
lished, ami  the  indol  i-  produced  which  gives  to  the  a! 
vine  evacuations  the  peculiar  faecal  odor.  The  occur- 
rence of  diarrhoea  indicates,  cither  thai  the  contents  of 
the  colon  ha\e  been  hurried  through  it  by  hyperperistal- 

si-  so  that  insufficient  time  has  been  allowed  for  the  nor- 
mal drying  process  to  be  accomplished  by  the  absorbents, 
that  large  liquid  exudation  or  transudation  has  occurred, 
or  that  the  absorbent  power  of  the  colon  has  been  im- 
paired.     The  colon   is   the   portion  of  the   intestine  most 

frequently  affe<  ted  by  inflammation.  This  may  be  largely 

accounted  for  by  the  longer  retention  of  its  contents,  their 
drier  and  more  faecal  character,  and  the  presence  of  the 
gases  developed  in  the  process  of  the  quasi-putrefactive 
changes  alluded  to  above.     Exposure  to  cold  and  damp, 

the  sudden  suppre— ion  of  perspiration, and  irritating  con- 
tents of  the  bowel  are  the  most  common  exciting  causes. 
Infamy  predisposes,  and  ma\  BO  tar  modify  the  results 
as  to  produce  the  so  called  "  summer  complaint"  of  chil- 
dren. 

S\  nipt. 'ins       Ileocolitis  presents  itself  both  as  an  acute 

and  as  a  chronic  disease.    The  acute  affection  show  s  many 

rily,  proportionate  to  the  extent  of  intestine 

involved  ami  the  intensity  of  the  inflammatory  proi 
the  symptoms  varying  accordingly.      There  are  mild 

cases,  in  which  resolution  is  reached  in  a  few  days,  and 
intense  choleriform  attacks,  happily  rare,  which  attain  to 
a   fatal   result  within  a  single  da\   or  two.      In   mild  cases 

the  invasion  is  usually  abrupt,  with  chilliness,  a  general 
sense  of  malaise,  and  feverishness.      The  tongue  has  a 

thin   whitish   coat,  or  red   tip  and   edges,  rather  than  the 

red.  dry.  and  smooth  tongue  of  the  severer  cases,     Py- 
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rexia  is  not  always  present,  but,  as  a  rule,  it  is  propor- 
tionate to  the  extent  and  intensity  of  the  inflammatory 
process.  A  sudden  rise  of  temperature  in  the  course  of 
an  attack  would  point  to  some  complication  arising,  or 
to  some  extension  of  the  inflammation  to  new  areas.  The 
head  and  nervous  system  are  generally  only  slightly  af- 
fected ;  but  the  aged  may  become  speedily  exhausted,  and 
sink  into  stupor  and  coma,  while  children  may  present 
twitchings  or  convulsions. 

Diarrhoea  is  the  most  characteristic  and  important  symp- 
tom, and  is  occasionally  attended  with  nausea  or  slight 
vomiting.  The  liquid  stools  consist  chiefly  of  transuded 
blood-serum  ;  desquamated  epithelia,  mucus,  and  bile, 
variously  altered  ;  pancreatic  and  intestinal  juices  ;  faecal 
matter  in  liquid  form,  with  occasional  scybalous  masses, 
sometimes  coated  with  mucus,  the  amount  of  faecal  mat- 
ter being  greatest  at  the  beginning;  indigested  food,  or 
its  waste  element;  blood  coloring  the  liquid  stools,  or 
poured  out  upon  them,  usually  in  small  amount,  from 
capillary  extravasation ;  or,  rarely,  in  large  amount  from 
deep  ulceration  ;  or,  occasionally,  in  soft,  small  coagula, 
but  never  in  the  black,  powdered,  coffee-ground  form 
common  in  gastric  and  duodenal  haemorrhage  ;  mucous 
or  pseudo-membranous  patches,  or  casts,  rarely  ;  minute 
tissue-sloughs,  emigrant  white  corpuscles,  and  numerous 
bacteria,  recognizable  by  the  microscope.  Sometimes 
medicines,  unaltered,  in  form  of  pills,  or  powders,  or 
oils,  are  seen.  The  stools  vary  in  number  from  two  or 
three  to  twenty  or  thirty,  or  more,  per  diem.  They  are 
much  more  copious  than  those  of  dysentery,  often  averag- 
ing three  or  four  ounces.  The  total  amount  per  diem  is 
considerable,  not  infrequently  reaching  the  weight  of  five 
or  six  pounds,  while  instances  are  on  record  in  which  a 
total  weight  of  forty  pounds  has  been  attained.  The 
color  is  variously  changed  from  the  normal  brown.  It  is 
often  of  a  yellowish-brown,  or  pale  yellow.  In  mucous 
and  purulent  fluxes  there  is  but  little  color,  and  in  the 
choleraic  variety  the  true  "rice-water"  stools  are  seen. 
Yellow,  greenish,  and  blackish  hues  may  be  communi- 
cated by  bile  hurried  down  by  hyperperistalsis,  without 
normal  decomposition  or  discoloration,  while  clay-like 
and  chalky  shades  result  from  retention  and  suppression 
of  the  bile.  A  pale  hue  also  results  from  an  exclusive 
diet  of  milk,  and  lumps  of  casein  and  coagulated  albu- 
men may  appear.  Blackish  hues  follow  the  administra- 
tion of  iron  and  bismuth,  and  sulphate  of  copper  may 
cause  a  greenish-black  shade.  The  stools  of  children  are 
more  readily  modified  in  these  ways  than  those  of  adults. 
The  natural  faecal  odor  is  modified  or  lost ;  the  stools 
are  apt  to  take  on  a  sour,  sickening  smell,  and  at  last,  in 
the  worst  cases,  may  become  fetid  and  exceedingly  offen- 
sive, like  the  smell  of  the  macerating-tub  in  a  dissecting- 
room.  Toward  the  last  the  odor  has  sometimes  a  cadav- 
eric quality.  In  old  people  the  stools  are  apt  to  be  thin, 
yellowish,  frothy,  and  offensive.  In  severe  and  pro- 
tracted cases  the  stomach  becomes  greatly  disordered, 
nausea  and  vomiting  arc  troublesome,  and  the  breath  be- 
comes sour,  offensive,  and  at  last  even  fetid. 

Abdominal  pain  is  a  quite  constant  symptom.  It  gen- 
erally centres  about  the  umbilicus,  and  is  often  felt  in  the 
sides  and  upper  part  of  the  abdomen,  along  the  course  of 
the  colon.  It  is  colicky  and  griping  in  character,  some- 
times partaking  slightly  of  the  peculiar  tenesmus-quality 
which  belongs  to  dysentery.  The  pain  often  precedes, 
and  is  more  or  less  completely  relieved  by,  an  evacuation. 

The  paroxysms  of  pain  which  precede  the  stools  extend, 
in  exceptional  cases,  to  the  genital  organs  and  down  the 
thighs,  and  are  intense  enough  to  cause  faintness.  pallor, 
and  clammy  swreat. 

Tenderness  on  pressure  is  usually  present,  either  dif- 
fused over  a  large  surface  of  the  abdomen  or  limited  to 
the  sigmoid  flexure,  the  caecum,  or  some  other  point. 

Tympanites  is  a  common  symptom.  Considerable  en- 
largement of  the  abdomen  occurs  in  cases  in  which,  the 
muscular  coats  of  the  intestine  having  become  weakened 
or  paralyzed  by  the  inflammation,  great  distention  of  the 
gut,  with  thinning  of  the  walls,  has  taken  place.  Bor- 
borygmi  are  frequent  and  loud,  great  temporary  relief 
sometimes  resultin";  from  the  belching  of  wind   or  its 


ejection  per  anum.  The  catarrhal  secretions  seem  to  act 
as  a.  ferment,  and  induce  flatulence.  The  gas  maybe 
held  chiefly  in  the  small  intestine,  and  induce  central  ab- 
dominal swelling;  or  may  lie  located  below  the  ileo-caecal 
valve,  in  which  case  the  course  of  the  colon  along  the 
sides  and  across  the  upper  part  of  the  abdomen  can  be 
easily  outlined  by  percussion. 

Course  and  termination  of  acute  intestinal  catarrh  :  In 
mild  cases  improvement  may  commence  in  the  course 
of  two  or  three  days.  The  slight  pyrexia  subsides,  the 
tongue  cleans,  the  diarrhoea  and  other  symptoms  dimin- 
ish, and  easy  convalescence  is  established.  Even  in  these 
cases,  however,  relapse  is  easy  from  slight  indiscretions 
of  diet  or  mild  exposures,  and,  alter  repeated  relapses, 
it  becomes  easy  for  the  acute  to  lapse  into  the  chronic 
form. 

In  the  severer  cases,  the  lesions  being  deeper  and  more 
extensive,  the  course  is  often  prolonged  to'  three,  four, 
five,  or  six  weeks.  The  invasion  is  apt  to  be  less  abrupt. 
Prodromes  are  common,  such  as  gastrointestinal  irrita- 
tion, general  malaise,  and  weakness.  There  is  more  py- 
rexia. The  strength  is  rapidly  lost,  and  emaciation  occui  - 
quickly.  The  diarrhoea  increases.  The  stools  become 
purulent,  ill-smelling,  slim}',  grumous,  and  blood}-.  Pain, 
tenderness,  and  meteorisni  increase.  The  tongue  becomes 
dry,  shiny-red,  or  brown  ;  the  face  anxious,  cold,  clammy, 
and  purplish  ;  and  the  pulse  small,  weak,  and  rapid. 
Hiccough  occurs,  and  cannot  be  relieved.  The  patient 
lies  on  his  back,  sometimes  with  largely  distended  abdo- 
men and  knees  drawn  up.  Death  may  occur  from  as- 
thenia, septicemia,  or  perforative  peritonitis.  Slow  and 
tedious  convalescence  may  occur,  or,  after  repeated  re- 
lapses, the  disease  may  assume  the  chronic  form. 

In  the  most  severe  forms,  such  as  the  choleriform  seiz- 
ures of  little  children,  such  as  occur  to  travellers  in  trop- 
ical climes,  and  such  as  sometimes  exist  coincideutly 
with  gastritis  when  corrosive  poisons  have  been  swal- 
lowed, collapse  and  death  may  take  place  within  twenty- 
four  hours. 

The  Chronic  Form. — This  presents  itself  in  many  dif- 
ferent grades  of  severity.  In  the  mildest  there  are  no 
constant,  continuous  symptoms,  but  there  is  a  permanent, 
perhaps  life-long,  irritability  of  the  intestinal  mucous, 
membrane.  Its  normal  power  of  resistance  is  dimin- 
ished, so  that  it  cannot  bear  the  contact  of  the  chyme  and 
faecal  matter  passing  over  it.  There  is  also  slight  im- 
pairment of  functional  power.  Attacks  of  diarrhoea  are 
easily  induced.  Flatulence  is  induced  by  the  slightest  er- 
ror of  diet.  In  these  cases  there  is  probably  no  perma- 
nent lesion  which  could  be  recognized  post  mortem  in 
such  persons  dying  by  accident. 

In  other  mild  cases  symptoms  of  intestinal  indigestion 
are  constantly  present.  The  patient  is  annoyed  with 
flatulence,  meteorism,  rumblings,  and  abdominal  dis- 
comfort. Dyspnoea  results  from  consequent  crowding-up 
of  the  diaphragm,  and  flutterings  and  palpitation  of  the 
heart  may  be  present.  Nausea  and  eructations  are  some- 
times observed.  Diarrhoea  is  steadily  present,  or  may  al- 
ternate with  constipation.  The  loose  stools  are  marked 
by  the  presence  of  mucus,  and  the  scybalous  masses  are 
often  wrapped  in  a  coat  of  mucus.  The  stools  are  apt  to 
come  soon  after  rising,  or  speedily  after  meals.  There  is, 
some  habitual  depression  of  spirits,  some  loss  of  weight 
and  color,  and  a  slight  impairment  of  activity  and  strength. 
In  these  cases,  could  the  intestine  be  examined,  it  would 
probably  present  some  of  the  lesser  inflammatory  lesions, 
without  glandular  ulceration  or  other  of  the  most  seri- 
ous lesions. 

The  severe  form  is  associated  with  the  more  serious 
and  extensive  anatomical  lesions,  such  as  thickenings, 
softenings,  atrophy,  and  abrasions  of  the  mucous  mem- 
brane, hypertrophy  of  the  submucous  connective  tissue, 
glandular  swellings,  deep  ulcerations,  indurations,  and 
amyloid  degenerations  of  the  walls,  and  narrowings  of 
the  calibre,  of  the  intestine.  Thfcre  is  usually  little  or  no 
fever.  The  tongue  may  have  a  thin  whitish  coat,  but  is 
oftener  red,  shiny,  and  glazed,  and  may  have  a  brownish 
stripe  in  the  centre.  The  characteristic  diarrhoea  is  typ- 
ically developed.     Emaciation,  anaemia,  and  debility  are 
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progressive  and  become  extreme.  The  peculiar  depres- 
sion "i  Bpirits  is  fully  manifested,  and  all  activity  and 
energy,  and  all  mental  as  well  as  bodily  force, become 
itlj  impaired.  Thecourseol  the  disease  is  not  con- 
tinuous, but  is  mad<  up  "t  a  succession  of  exaa  rbations 
and  relap 

Reco  i  chronic  enteritis  may  take  plax  e  after 

many  monthsof  Buffering,  bul  often  the  recovery  is  in- 
complete.    Narrowings  of  the  intestine  may  l"-   found, 
l   frequently  in   the  region  o1   the  sigmoid   flexure. 
At  b  -  apl  to  be  a  marked  tendency  to  the  recur- 

ee  of  diarrhoea,  or  a  persistent  constipation,  with  per 
manenl  impairment  of  the  power  of  intestinal  digestion, 
intestinal  and  mesenteric  elands,  constitul 
ing  one  of  the  forms  of  abdominal  phthisis,  chronic  fi  i 
bleness,  and  paralysis  arc  among  the  most  common  se- 
quels. 

In  fatal  cases,  emaciation,  anaemia,  and  debility  become 

extremelj  developed,  and  arc  attended  with  greal  gl 

ine&s  ol  mind,  Fever  of  hectic  type  is  common.  Aph- 
thous sores  appear  in  the  mouth  and  throat.  The  pulse 
becomes  very  small,  frequent,  and  feeble.  The  stools  be- 
come frequent  and  thin,  and  partake  of  a  cadaveric  odor. 
Death  finally  takes  place  by  asthenia,  marasmus,  septi 
caemia,  perforative  peritonitis,  serous  cerebral  effusion, 
or  some  intercurrent  affection. 

:'..   Duodenitis.     Synonym:  Duodenal  catarrh. 

Special  Points  of  anatomy,  physiology,  and  etiologj 
The  mucous  membrane  of  the  duodenum  is  continuous 
with  that  of  the  stomach,  and  the  function  ol  the  upper 
portion  of  the  duodenum,  above  the  point  at  which  the 
bile  and  pancreatic  juice  are  poured  into  it,  probably  re* 
sembles  quite  as  much  that  of  the  stomach  as  that  of  the 
rest  of  tlie  small  i  nt  est  inc.  The  special  function  of  the  bile 
and  pancreatic  juice  is  in  convert  the  starches  into  grape 
sugar,  and  to  emulsionize  the  fats.  Bul  we  must  remem- 
ber that  the  albuminates,  coming  out  from  the  stomach, 
probably  undergo  further  elaboration  after  meeting  the 
bile  and  the  pancreatic  and  intestinal  juices,  and  thai  the 
absorption  of  all  the  classes  of  alimentary  principles  is 
probably  carried  on  to  an  important  extent  in  the  small 
intestine.  The  limitation  of  the  glands  of  Brunner  to 
the  duodenum,  and  chiefly  to   its  upper   portion,   must 

also  be  iiienti id,     in  duodenitis  the  inflammatory  pro 

re-,  is  pretty  constantly  most  intense  around  the  openings 
of  the  common  duct  and  of  the  pancreatic  duct,  at  about 
the  middle  of  the'  perpendicular  portion  of  the  duode- 
num. The  most  important  special  causes  of  duodenitis 
an-  :  1 1;  the  extension  into  the  duodenum  of  an  aeute  gas- 
tric catarrh,  such  as  may  follow  a  debauch,  in  which  case 
there  would  lie  a  bistorj  of  gastric  symptoms  preceding 
the  appearance  of  the  duodenal  ;  (2)  irritant  ingesta  pass 
ing  out  from  the  stomach,  excess  of  saccharine,  starchy, 
and  fatty  food,  acrid  bile  or  gall-stones  discharged  from 
the  ductus  communis;  and  (8)  extensive  burns  of  the 
.skin,  and  equivalent  cutaneous  irritations. 

Symptoms  and  Course  The  special  symptoms  of 
duodenitis  are  not  always  sufficient  for  absolute  diagno- 
sis,    still  they  include  a  § I  di  al  that  is  distinctive. 

With  mild  pyrexia,  pain  and  tenderness  may  be  present. 
The  pain  is  well  di  Mil.  I.  and  is  deep  seated  in  the  right 
idrium,  usually  limited  to  tin  of  tin   vei 

tii  al  portion  of  the  duodenum,  and  a-   ravated  by  press 

ure;   or  it  1 1 1 ■  i \    i nl\   developed   bj    pressure;   or  it 

may  extend  transversely  into  the  umbilical  region.  The 
pain  is  not,  as  n  rule,  very  great,  bul  in  some  cases  severe 
paroxysms  occur,  neuralgic  in  character,  and  in  which 
the  hepatic  plexus  of  nerves  (hepatalgia)  seems  to  be  in- 
volved. In  other  cases  the  pain  seems  to  be  due  to  tlatu- 
lent  distention,  gas  being  produced  in  connection  with 
the  di* ird<  red  digest ii  in  i ir  morbid  si  cretii m. 

rise  Probably,  in  health, 
the  passage  of  the  chyme  over  the  orifli  e  of  the  ductus 
i  holedochus  is  a  stimulant,  leading  to  the  outpouring  of 
bile  into  the  bowel,  In  duodenitis  it  is  likely  thai  the 
liver  maj  sometimes  become  so  irritated  that  acrid  bile 
may  be  scented  and  discharged  into  the  bowel.  The  In- 
flammation m.i.v  invade  the  biliary  passages  by  Bimple 
extension  from  the  how,  i  and  di  retion  ;  or,  by 


Inducing  tumefaction  of  the  mucous  membrane  lining 
the  biliary  passages,  and  so  obstructing  the  escape  ol  the 
bile,  it  may  lead  to  jaundice.  The  bile  may  also  back  up 
Into  the  stomach,  anil  induce  nausea  and  vomiting. 

tipation,  instead  of  diarrhoea,  is  the  rule  in  this 
form  of  enteritis.    Exceptionally,  however,  bilious  sb 
as  well  as  bilious  vomiting,  may  be  found.     In  case  .,t 
closure  of  the  orifices  of  the  pancreatic  duct,  fat,  in  glob- 
ular form,  maj  be  seen  in  the  stools. 

Jaundice,  when  present,  docs  not  usually  appear  earlier 
than  the  third  or  fourth  day,  and  the  yellowness,  com- 
mencing in  the  conjunctivae,  gradually  invades  the  en- 
tire skin.  The  coated  tongue,  the  fetid  breath,  the  pecu- 
liar pasty,  slate  colored  of  dirty  while,  ill  smelling  RtOOlS, 

the  characteristic  urine  ("saffron-tea  urine"),  and  the 
In  adache,  dulness,  and  depression  of  spirits  are  present. 
If  starchy,  saccharine,  and  fatty  foods  are  largely 
used,  local  discomfort,  flatulence,  and  other  symptoms  ol 
duodena]  indigestion  are  very  likely  to  appear  two  or 
three  hours  after  their  ingestion.  If  the  inflammation  is 
severe,  narrowing  of  the  duodenum  may  result  from 
cicatrization  ol  ulcers  or  infiltration  of  the  intestinal 
wall. 

A  cut  i'  duodenitis  usually  lasts  from  one  to  three  weeks, 
and  terminates  in  recovery,  with  slow  convalescence,  or. 

especially  when  c plicated  with  malaria,  it   may  lapse 

into  the  chronic  form.  In  chronic  duodenitis  the  same 
symptoms  maj  exist,  with  little  or  no  fever  and  dimin- 
ished intensity,  anil  may  last  lor  months.  Permanent 
stenosis  ,,\'  the  gul  is  more  likely  to  result  from  chronic 
duodenitis. 

1.  Typhlitis  and  Perityphlitis.  Inflammation  in  and 
about  the  i -a  en  in  presents  itself  in  three  clinical  varieties, 
vi/. :  ( 1  )  the  hoily  of  the  cecum  js  the  primary  and  essen- 
tial seat  of  the  inflammation,  the  appendix  being  invaded, 
if  at  all,  only  secondarily,  by  simple  extension  of  inflam- 
mation along  a  continuous  mucous  membrane;  (2)  the 
vermiform  appendix  is  the  primary  and  essential  seat, 
the  body  often  escaping  altogether,  and  the  common,  if 
not  constant,  cause  is  the  lodgment  of  some  hard  foreign 
body  in  the  appendix  ;  o'o  the  inflammation  early  invades 
the  post  cecal  connective  tissue,  and  produces  a  burrow- 
ing abscess  there. 

Special  Points  of  anatomy,  physiology,  and  etiology. 
The  usually  fixed  position  of  the  caecum  iii  the  righl  ifiac 
fossa,  restricting  the  amount  of  its  peristaltic  action:  its 
deep  transverse  sacculi,  affording  such  opportunity  for 
the  lodgment  of  hard  faecal  and  foreign  bodies-,  the  ar- 
rangement of  the  ileocecal  valve,  preventing  relief  to 
the  distended  caecum  bj  backward  crowding  of  its  con. 
tents  ;  the  vertical  direction  of  the  ascending  colon,  along 
which  the  contents  of  the  caecum  must  lie  moved  onward  ; 
the  existence  of  the  vermiform  appendix,  so  admirably 
adapted  to  the  catching  and  retention  ol  small  foreign 

bodies  ;   and    the   immediate   relation   of  the   back   of  the 

caecum,  without  intervening  peritoneum,  to  the  post- 
ca  i  al  i  onnei  live  tissue,  arc  all  anatomical  circumstances 
favoring  the  occurrence  of  local  inflammation.  The  ver- 
miform appendix  is  a  blind  diverticulum  of  the  caecum, 

round,    tapering,    and    hollow,   and    Usually    about     four 

inches  in  length,  its  general  .Million  being  upward  and 

I. ward,  behind  the  bodj  of  the  cecum.  Its  walls 
contain  but  a  small  amount  of  muscular  tissue,  so  that 
solid    contents    are   not    easily   extruded    into    the    cecal 

cavity.     It  i-  i imonly  tilled  with  viscid  mucus,     it  is 

subject  to  great  variations  in  sj/,-,  shape,  and  situation. 

isionally  ii  is  absent.     Post-mortem  lesions  of  it.  of 

various  sorts,  are  of  ten  found  in  persons  who  have  died 

from  other  diseases,      'rati,  a-  tin    r,  sul1  of  three  hundred 

autopsies  found  evidence  of  past  or  present  inflamma- 
tion in  every  third  pi  rson  between  the  ages  of  twenty  and 

BCVenty  ;  and  actual.  existing  liberation  in  one  out  of 
twenty  of  all  '  ases  examined.  Ulceration  anil  stricture 
of  this  part  arc  specially  common  in  connection  with 
tuberculosis,  dysenterj  .  and  typhoid  h  \  <  r  So  frequent 
is  the  lodgment  in  it  of  foreign  hi  dies  which  set  up  in- 
flammations which  result  fatally  thai  it  has  ben  termed 
••  the  death  trap  "  of  the  intestines  In  cases  Ol  intlam illa- 
tion  in  and  about    the  cecum  which  terminate  fatally, 
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the  appendix  is  by  far  the  most  common  seat  of  the  fatal 
lesion.  Meigs  and  Pepper,  in  their  "  Diseases  of  Chil- 
dren,'' say  there  is  no  case  on  record  of  acute  typhlitis 
proving  fatal  in  which  the  post  mortem  did  not  show 
perforation  of  the  ctecum  or  appendix.  In  the  great 
majority  of  cases  the  appendix  is  the  seat  of  primary  per- 
foration. The  most  common  causes  of  primary  severe 
inflammation  in  and  about  the  ca'cum  are  (1)  the  lodg- 
ment of  small,  hard  substances  in  the  appendix  ;  (2)  neg- 
lected faecal  impaction  of  the  caecum  ;  and  (3)  catarrhal 
and  tuberculous  ulcers  advancing  to  perforation  (vidt 
section  on  etiology  of  intestinal  catarrh,  supra). 

(a)  Typhlitis.  The  term  is  here  limited  to  cases  in 
which  the  inflammation  is  located  primarily  and  essen- 
tially in  the  bod}-  of  the  caecum.  The  simplest  and  mild- 
est form  of  typhlitis  is  the  simple  catarrhal,  which  occurs 
without  faecal  impaction  and  does  not  end  in  ulceration. 
A  somewhat  severer  form  is  the  typhlitis  stercoralis, 
in  which  the  catarrhal  inflammation  is  associated  with 
neglected  constipation  and  faeca  limpaction.  The  worst 
form  is  ulcerative  typhlitis.  The  ulcer  which  gives 
character  and  danger  to  this  form  of  the  disease  may  be 
of  catarrhal,  mechanical,  or  tuberculous  origin. 

The  general  symptoms  are  those  of  ileo-colitis.  already 
described.  The  fever,  when  present,  is  of  irregular  type 
and  range.  The  invasion  may  be  sudden  or  insidious. 
There  may  be  a  history  of  constipation,  or  of  alternate 
constipation  and  diarrhoea,  of  intestinal  indigestion,  of 
biliousness,  or  of  vague  discomfort  in  the  bowels,  or  of 
general  depression,  or  the  local  characteristic  symptoms 
may  abruptly  appear.  The  diarrhoea  so  characteristic 
of  the  more  diffused  forms  of  intestinal  catarrh  is  not 
common.  The  tendency  is  rather  to  constipation.  Ob- 
struction of  the  bowels  sometimes  is  present.  The  most 
distinctive  symptoms  are  pain,  tenderness,  and  fulness, 
or  well-defined  tumor,  all  located  in  the  right  iliac  regi<  in. 
The  degree  of  development  of  the  pain  and  tenderness 
varies  greatly.  Sometimes  they  are  intense.  In  cases 
of  catarrhal  typhlitis  without  faecal  accumulation  there 
is  at  first  only  a  sense  of  vague  fulness,  then  gradually 
the  outline  of  the  caecum,  enlarged  by  inflammatory 
thickening  of  its  walls,  becomes  distinct.  In  cases  of 
typhlitis  with  impaction  there  is  generally  a  large  tumor 
from  the  beginning,  its  lower  part  having  the  rounded 
■outline  of  the  caecum,  with  a  sausage-shaped  vertical  pro- 
longation sometimes  added,  representing  the  ascending 
colon,  also  distended  with  hardened  faeces.  There  ma}' 
be  a  painful  sense  of  pressure,  and  the  pain  may  be  dif- 
fused, especially  down  into  the  thighs,  the  bladder,  and 
genital  organs.  The  decubitus  may  be  peculiar,  the  right 
side  of  the  trunk  being  curved  and  the  right  thigh  flexed, 
to  take  off  pressure  from  the  tender  region. 

In  the  ulcerative  form  of  typhlitis,  perforation  of  the 
walls  of  the  caecum  may  occur.  In  this  case  one  of  two 
separate  groups  of  symptoms  may  be  present,  according 
as  the  opening  is  made  into  the  post-ea>eal  connective  tis- 
sue or  into  the  peritoneal  cavity.  In  the  former  event, 
which  is  the  more  common  one  when  the  ulcer  is  in  the 
posterior  wall  of  the  caecum,  the  symptoms  of  perityph- 
litis are  superadded  ;  while  in  the  latter  the  symptoms 
of  perforative  peritonitis  appear,  and  are  usually  followed 
by  sudden  collapse  and  speedy  death.  In  case-;  of  typh- 
litis complicated  with  intractable  impaction,  there  would 
be  added  the  group  of  symptoms  belonging  to  intestinal 
obstruction,  but,  happily,  the  associated  impaction  is  gen- 
erally promptly  relieved  by  treatment.  Typhlitis  with- 
out perforation  or  persistent  impaction  almost  invariably 
ends  in  resolution. 

In  mild  cases  of  acute  typhlitis  without  perforation, 
subsidence  of  the  symptoms  may  be  expected  in  a  few 
days,  with  a  speedy  convalescence.  In  other  case--  a  sub- 
acute course  is  run — the  acute  symptoms  subside,  the 
tenderness  and  pain  notably  diminishing ;  but  the  en- 
larged caecum  only  slowly  undergoes  reduction  ;  the  local 
symptoms  do  not  wholly  disappear  ;  the  normal  diges- 
tive power  remains  impaired  ;  the  patient  remains  debil- 
itated, and  it  is  not  till  after  a  series  of  weeks  that  com- 
plete recovery  takes  place. 

Chronic  typhlitis  is  rarely  found  existing  alone.     It  is 


much  oftener  met  with  as  part  of  a  chronic  ileo-colitis, 
(chronic  diarrhoea)  in  soldiers  who  have  served  in  hot 
and  malarial  regions.  In  persons  who  have  suffered 
from  repeated  attacks  of  acute  typhlitis  there  is  apt  to 
remain  a  predisposition  to  its  recurrence,  a  diminished 
power  of  resistance  against  its  ordinary  causes.  The 
symptoms  of  chronic  typhlitis  are  those  of  intestinal  in- 
digestion, especially  slight  local  tenderness  and  pain,  and 
an  occasional  consciousness  that  the  faecal  and  gaseous 
contents  of  the  intestine  are  passing  the  region  of  the 
ileocecal  valve.  In  case  of  resultant  stenosis  of  the  ileo- 
caecal  orifice,  there  may  be  habitual  relative  fulness  of 
the  small,  and  emptiness  of  the  large,  intestine,  showing 
itself  by  distention  of  the  central  region  of  the  abdomen 
and  flatness  of  its  side-;. 

(b)  Appendicitis.  This  term  is  applied  to  inflammation 
of  the  vermiform  appendix,  primary  and  essential.  It 
usually,  if  not  invariably,  results  from  the  lodgment  in  it 
of  some  small,  hard  substance,  often  a  small  "enterolith. 
It  is  relatively  more  common  in  early  life.  The  symp- 
toms of  appendicitis,  pure  and  simple,  are  probably  very 
slight,  and  not  easily  recognizable.  Probably  slight  pain, 
tenderness  on  deep  pressure,  confined  to  a  very  small  area 
in  the  right  iliac  region,  and  slight  nervous  disturbance, 
may  exist.  These  symptoms  may  become  more  marked 
when  the  serous  layer  of  the  appendix  becomes  involved. 
No  fulness  can  be  detected,  and  there  is  no  recognizable 
tumor.  These  symptoms  are  so  vague  and  inconsider- 
able that  anxiety  is  not  aroused  on  the  part  of  the  patient 
or  friends,  and  the  doctor  is  not  apt  to  be  sent  for  until 
perforation  of  the  appendix  and  the  escape  of  the  con- 
tained small,  hard  substance  into  the  peritoneal  cavity. 
The  perforation  is  probably  often  determined  by  some 
effort,  as  of  walking,  or  lifting,  or  even  turning  over  in 
lied.  It  is  usually  attended  with  pain,  nervous  shock, 
and  often  momentary  faintness.  The  pain  and  tender- 
ness in  the  right  iliac  region  may  now  become  marked 
and  intense,  fever  arises  or  increases,  and  all  the  general 
and  local  symptoms  of  perforative  peritonitis  are  speedily 
developed.  The  peritonitis  becomes  quickly  general.  No 
recognizable  tumor  is  to  be  found.  It  is  often  plain, 
however,  that  the  peritonitis  commenced  in  the  right 
iliac  region,  and  this  fact,  in  the  absence  of  all  evidence 
of  traumatic  origin,  and  no  other  explanation  being  ap- 
parent, renders  it  extremely  probable  that  perforation 
of  the  appendix  has  occurred.  As  an  exceptional  thing, 
and  very  rarely,  the  peritonitis  following  the  perforation 
is  circumscribed  instead  of  general.  Limiting  adhesions 
quickly  form  around  the  point  of  perforation,  local  sup- 
puration takes  place,  and  an  abscess  is  formed — the  rarest 
variety,  perhaps,  of  perityphlitic  abscess.  Cases  of  ap- 
pendicitis are  met  with  in  which  the  symptoms  are  so 
vague,  not  only  before  but  also  after  the  occurrence  of 
perforation,  as  to  justify  the  application  of  the  term  la- 
tent. Such  an  one  recently  occurred  in  the  3Iaine  Gen- 
eral Hospital.  The  patient  was  one  of  the  resilient  assist- 
ant physicians.  (in  Friday  morning  he  assisted  the 
writer  in  his  daily  round  at  the  hospital,  and  afterward 
in  a  clinical  lecture,  two  and  a  half  hours  being  spent  in 
the  work.  He  seemed  as  well  as  usual.  That  afternoon 
he  complained  of  pain  in  the  bowels,  and  was  a  little  fe- 
verish; temperature,  101 ;  F.  On  Saturday  morning  the 
writer  found  him  with  temperature  of  102.5"  F..  a  slightly 
and  uniformly  swollen  abdomen,  coated  tongue,  etc.  He 
complained  of  pain  in  the  bowels,  centring  around  the 
umbilicus.  Tenderness  on  pressure  was  present,  but  not 
markedly  greater  in  the  right  iliac  region  than  elsewhere. 
"I  think,''  he  said,  "there  maybe  rather  more  tender- 
ness in  the  right  side  than  in  the  left,  but  I  am  not  suit.'' 
In  sixty  hours  from  his  first  complaint  he  was  dead.  The 
autopsy  showed  an  intensely  inflamed  appendix,  without 
involvement  of  the  body  of  the  caecum  ;  perforation,  with 
extrusion  into  the  peritoneal  sac  of  a  small,  hard  entero- 
lith. Incipient  gangrene  appeared  about  the  margin  of 
the  perforation.  General  peritonitis  had  occurred.  Two 
weeks  before  the  attack  he  said  to  the  writer:  "I  don't 
feel  quite  well  ;  I  suspect  I'm  bilious."  Two  or  three 
days  later  he  reported  himself  relieved.  He  also  told  a 
medical  associate,  on  the  afternoon  of  the  attack,  that 
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while  assisting  at  the  clinical  lecture  thai  forenoon  be 
had  experienced  a  momentary  faintnessand  nausea.  "  1 
did  nol  know,  for  a  minute,  I >ui  I  should  have  to  give 
up,  but  ii  pas  rhe  competence  andcarefu 

uenl  of  the  witness  in  this  case  add  great  weight 
to  hi-  testimony  as  to  subjective  symptoms.     The  mo- 
ment of  faintness  and  ibly  marked  the  mo- 
menl  of  the  perforation,  and  the  slight  intestinal  indi 
lion   and  not-quit<   well   feeling  two  weel 
the  onlj  prodromes.     A  late  popular  writer  on  practice 
makes  pain  and  tenderness  fell  "as  low  down  as   I 
pari  >  ligament,  and  ool  in  the  ca  cum,"  a  distinctive  sign 
of  appendicitis  as  compared  with  typhlitis.     Such  a  sign 
can  i  lot  be  relied  upon.    The  appendix  N.  as  a  rule,  in  in.  .1 
upward  and  located  behind  the  caecum,  and  tenderness  in 
ii  would  In- 1\<-\  eloped  by  pri  im. 

Perityphlitic  abscess.  Synonyms:  Perityphlitis, 
paratyphlitis.  Perityphlitis  is  an  inflammation  of  the  tis- 
sues around  the  caecum,  chiefly  of  the  connective  tissue 
upon  which  ii  rests  in  the  iliac  fossa.  Ii  tends  directly 
and  constantly  to  suppuration  and  the  formation  of  the 
ailed  posl  caecal,  or  perityphlitic,  abscess.  The  mosl 
common  cause  is  ulceration  and  perforation  of  the  pos- 
terior wall  of  the  caecum,  allowing  the  escape  of  faecal 
matter.  The  vermiform  appendix  located  behind  the 
caecum,  between  il  and  the  fossa,  is  very  frequently  the 
seat  of  the  primary,  inflammatory,  and  perforative  pro- 
cess. External  injury  and  other  general  agencies,  enu- 
merated under  the  head  of  causes  of  enteric  catarrh,  may 
sometimes  induce  it.  It  is  possible  that  the  pressure  of 
an  impacted  ca-cum,  without  perforation,  may  in  rare  in 
stances  produce  it.  So  pus  from  other  abscesses — psoas, 
periuephritic.  etc. — or  from  empyema,  burrowing  along 
the  po>t  peritoneal  connective  tissue  into  the  iliac  fossa, 
may  induce  suppuration  there.  It  is  said  to  be  relatively 
more  common  in  adult  life. 

Perityphlitis  is  even  more  insidious  in  its  development 
than  typhlitis.  Sometimes  it  comes  tip  slowly,  as  the  re- 
sult of  some  old  and  forgotten  injury,  only  general  .symp- 
toms, such  as  debility  and  loss  of  color,  preceding  the  evi- 
dences of  deep  swelling.  Intestinal  derangements  arc 
much  less  prominent  than  in  typhlitis.  Owing  to  press- 
ure upon  the  vessels,  nerves,  and  muscles  of  the  right 
iliac  fossa,  pain  is  often  severe  in  the  thigh  and  hip  of  the 
same  side.  Sensations  of  numbness  and  tingling  may  he 
fell  in  the  same  regions.  There  is  a  tendency  to  incline 
the  trunk  to  the  right,  and  to  place  the  right  leg  in  ;i 
flexed  position,  to  takeoff  pressure  from  the  tender  point. 

Thrombosis  of  tin-  iliac  and  connected  veins  may  occur. 
The  femoral  vein  may  lie  involved,  giving  the  appearance 
of  milk-leg.  Dysuria,  priapism,  and  retraction  of  the 
testicle  may  he  present.  Local  soreness,  tenderness,  and 
sense  of  throbbing  occur,  anil   there  is  the  gradual,  often 

obscure,  development  of  a  tumor  from  deep  down  behind 
the  caecum.  A  sense  of  tension  as  well  as  throbbing  ac- 
companies  the   process  of  suppuration,  and.  especially  in 

the  more  se\erc  cases,  fever  is  present.     The  pus  may 

burrow  up  to  the  crest  of  the  ileum,  down  into  the  pelvis, 
along  upon  the  psoas  ami  iliacus  muscle8,  along  the  in- 
guinal   canal    toward    the    scrotum.    Upward    toward    the 

thorax,  and  rarely  in  other  directions.  The  most  com- 
mon point  of  discharge  is  the  right  iliac  region  mar  the 
crest  of  the  ileum.  It  may  open  into  the  rectum,  the 
mi  at  the  point  of  the  primary  ulceration,  into 
the  bladder,  in  the  groin,  at  the  upper  part  of  the  thigh, 
in  the  buttocks  near  the  head  of  the  femur,  into  the  peri- 
tonea] sac,  or  at  other  possible  points.     The  abscess  may 

heal  after  discharge  at  some  favorable  point:  or,  after 
extensive  burrowings,  the  sinuses,  especially  when  much 
faecal     matter    enters    them,    may    remain    patulous    and 

prove  occasions  ol  great  discomfort  to  the  patient,  and 
lual  failure  of  health  through  tedious  months.  Death 
occurs  from  general  peritonitis,  from  pyaemia,  and,  in 
chronic  cases  with  faecal  flstulse,  from  exhaustion.  In  the 
nest  acute  cases  death  may  occur,  usually  from  perito- 
nitis, by  the  end  of  a  week.  In  cases  of  favorable  dis- 
charge, either  natural  or  by  operation,  a  favorable  crisis 
may  be  reached  in  about  the  same  time.  Termination  in 
acute  peritonitis  is  .said  to  be  more  common  in  children, 


while  protracted  suppuration,  \\  ith  formation  of  exten 

sinuses,  i-  more  common  in  adults.  The  affection  is  pe- 
culiarly liable  to  relapse  and  recurrence. 

5.  Proctitis  and  Periproctitis.  Proctitis  j^  ai,  inflam- 
mation of  the  lining  mucous  membrane  of  the  rectum, 
l'i  riproctitia  is  an  inflammation,  usually  suppurative,  of 
the  perirectal  connects e  tissu 

Us.      Synonym:    Catarrh   of  the   rectum.       It 

may  occur  as  pari  ol  a  dysentery,  or  dill  use  enteric  ca- 
tarrh. It  also  occurs  as  an  independent  affection.  The 
rectum  is  the  natural  receptacle  ol  faecal  matter  ready  for 
evacuation.  It  easily  affords  lodgment,  also,  for  hard 
substances  which  have  been  ingested,  or  formed  within 
the  body,  [n  rare  cases  sharp  or  irritant  substances  are 
introduced  per  anuiii.  It  is  therefore  a  portion  of  the 
intestine  specially  liable  to  scratching,  distention,  and 
puncture.  Inflammation  of  the  rectum  may  arise  b\  i  \- 
tension  from  inflamed  pile-.  It  is  of  ten  caused  by  sitting 
upon  the  cold  ground  when  the  body  is  heated,  and  by 
the  abuse  of  aloe-tic  purgatn  section  on  etiol 

of  intestinal  catarrh  Idiopathic  proctitis  is  usu- 

ally caused  by  irritation  from  matters  contained  within 
the  bowel.  It  is  more  liki  ly  to  affect  m  rvoua  and  de- 
bilitated persons.  Insane  persons  tally  liable  to 
it,  unless  closely  watched  so  as  to  scenic  regular  m 

incuts  of  the  bowels. 

Tin-  most  common  clinical  variety,  perhaps,  is  that 
from  faecal  impaction  in  the  aged,  or  in  younger  women 

in  whom  the  contractile  power  of  the  rectum  has  been 
impaired  by  repeated  and  hard  labor.  A  hard  fSBCal  mass 
forms  in  the  rectum,  sometifaea  completely  filling  it  and 
extending  up  into  the  colon.  The  local  symptoms  arc 
tenesmus,  with  its  burning  heat,  and  straining,  and  mi  si 
distressing  spasm  of  the  sphincter  am.  Complete  ob- 
struction of  the  bowels  does  nol  Usually  result,  but  thin, 
watery  stools  make  their  way  around  the  mass.  These 
evacuations,  even  when  copious,  do  nol  afford  relief. 
The  patient  is  most  painfully  conscious  of  something  re- 
maining behind  ami  keeping  up  the  trouble.  No  relief 
can  come  w  bile  the  impacted  mass  remains  in  the  rectum. 
Later  the  Btools  become  scanty  and  frequent,  and  take  on 

the  peculiar  "  blood-and-sliiuc "  character  of  the  evacua- 
tions of  dysentery.  Seen  for  the  firsl  time  at  this  stage, 
the  affection  is  liable  to  be  mistaken  for  dysentery,  and 
lives  of  aged  persons  are  sacrificed  to  this  error  of  diag- 
nosis. The  irritation  extends  to  adjacent  organs,  and 
strangury  and  uterine  pains  are  added.  The  pain  radi- 
ates from  the  anus  to  the  hips  and  back.  General  symp- 
toms are  also  marked.      The  patient    is   nervous,  restless, 

and  despondent.  Tin  re  is  heat,  anorexia,  indigestion, 
and  sometimes  vomiting.  The  appearance  of  the  onus  is 
sometimes  peculiar.  As  a  result  of  spasmodic  contrac- 
tion of  the  sphincter,  a  nipple-shaped  protrusion  of  the 

anus  takes  place,  and  the  introduction  of  the  finger  is  ren- 
dered difficult.  In  other  Cases,  portions  of  the  mucous 
membrane,  or  small  haemorrhoids,  are  crowded  out,  and 
gripped  by  the  spasmodic  .sphincter  in  a  most  painful  em- 
brace.     If  the   impacted   mass  IS  left  unrecognized  in   Ihe 

rectum,  the  strength  and  nervi  ius  power  s i  become  ex- 
hausted, and  gangrene  and  sloughing  take  place,  or  peri- 
tonitis occurs,  or  septicaemia,  and  the  patient  sinks  speed- 
ily away.  If  the  nature  of  the  case  is  early  recognized 
and  the  offending  mass  removed  from  the  rectum,  imme- 
diate relief  is  afforded  and  prompt  recovery  secured.  In 
all  cast  s  of  mechanical  origin,  the  offending  substance — 
faecal  mass,  flsh-bone,  seed,  stones,  or  whatever  it  may 
In — must  tii-st  be  removed  before  relief  can  come. 

Proctitis  sometimes  takes  on  a  chronic  form.  The 
symptoms    are     ]o>-     intense,    but     of    longer    duration. 

Chronic  constipation,  scybalous  stools,  the  Bcybala  being 
coated  with  mucus,  painful  evacuations,  a  persistent 
sense  of  discomfort  about  the  rectum,  with  dyspeptic  and 
nervous  phenomena,  and  depression  of  spirits  character- 
ize it. 

Periproctitis.  Synonym :  Perirectal  abscess.  Peri- 
proctitis is  inflammation  of  the  connective  tissue  around 
tin  rectum  ;  it   is  generally  suppurative,  and  results  in 

absi  . 

H\   reason  of  its  great   vascularity,  and  the  relation  of 


186 


REFERENCE   HANDBOOK   OF   THE   MEDICAL   SCIENCES. 


Intestine*. 

I  ill.  Mill.  ■». 


the  hemorrhoidal  veins  to  both  the  portal  and  the  systemic 
systems,  its  large  amount  of  loose  connective  tissue,  its 
singular  liability  to  injury  from  within  or  from  without, 
the  ischio-rectal  fossa  is  specially  prone  to  suppurative 
inflammation.  While  referring  the  reader  to  the  section 
on  general  etiology,  it  may  be  well  to  say  here  that  press- 
ure, scratching,  and  punctures  from  sharp  and  rough 
substances  contained  within  the  rectum,  and  perforating 
ulcers  of  its  mucous  membrane  are,  perhaps,  the  most 
frequent  causes  of  perirectal  abscess.  Sitting  on  cold, 
damp  ground,  external  violence,  and  the  unskilful  hand- 
ling of  instruments  in  the  rectum,  bladder,  and  vagina 
are  also  common  causes.  The  burrowing  of  pus  from 
post-peritoneal  "abscesses,  formed  higher  up  in  the  pelvis 
or  in  the  abdomen,  is  more  apt  to  lead  to  chronic  than  to 
acute  periproctitis.  A  scrofulous  or  tuberculous  diathe- 
sis predisposes  strongly  to  this  affection.  The  distinctive 
symptoms  of  acute  periproctitic  abscess  are  pain,  continu- 
ous, throbbing,  and  increased  by  the  effort  of  defecation. 
a  painful  sense  of  pressure,  and,  at  last,  a  local  point  of 
tenderness,  superficial,  dusky  redness,  and  pointing.  The 
acute  abscesses  do  not  burrow  so  extensively  and  destruc- 
tively as  the  chronic.  The  local  symptoms  are  accom- 
panied with  febrile  and  constitutional  disturbance,  some- 
times strongly  marked.  Spontaneous  discharge  often 
takes  place  within  a  week,  and  when  penetration  or  per- 
foration of  the  rectum  has  coexisted,  either  as  a  primary 
or  secondary  lesion,  fistula  in  ano  results.  The  point  of 
discharge  is  usually  in  pretty  close  proximity  to  the  anus. 
The  chronic  form  of  perirectal  abscess  may  last  for 
months.  Extensive  and  destructive  burrowings  occur. 
There  may  be  little  or  no  pyrexia,  but  vague  hectic  symp- 
toms, cold,  clammy  sweatings,  and  rapid  loss  of  strength 
and  color  are  noticed.  The  local  pain  may  be  very  Blight. 
Instead  of  the  distinct  pointing  of  the  acute  abscess  in  the 
vicinity  of  the  anus,  there  is  a  comparatively  painless, 
vague,  flat,  cedematous,  boggy  enlargement.  Fistula  in 
ano  of  ten  results,  with  sinuses  burrowing  extensively  and 
in  different  directions. 

Diagnosis. — An  early  question  to  be  raised  in  connec- 
tion with  intestinal  catarrh  is,  Is  it  idiopathic  or  symp- 
tomatic ?  Is  it  the  essential  disease,  or  only  an  ac- 
companiment of  some  other,  as  cancer,  or  ulcer  of  the 
intestine,  or  measles  ?  If  we  find  the  coexistence  of  ca- 
tarrh with  the  distinctive  group  of  symptoms  belong- 
ing to  some  other  disease,  a  careful  consideration  of  the 
history  of  the  individual  case,  and  a  knowledge  of  the 
ordinary  behavior  and  associations  of  both  diseases,  will 
enable  us  to  determine  whether  the  catarrh  is  an  out- 
growth and  consequence  of  the  other  disease,  or  whether 
the  combination  is  a  mere  coincidence.  Diffuse  intesti- 
nal catarrh,  involving  the  whole,  or  nearly  the  whole,  in- 
testinal tract,  is  usually  symptomatic.  Is  the  catarrh 
high  up  or  low  down  in  the  intestine  ?  The  higher  up, 
the  less  frequent  the  diarrhoea,  the  more  frequent  the 
vomiting  ;  if  ha-uiorrhage  occur,  the  more  coffee-ground 
is  it  in  character.  If  low  down  in  the  intestine,  tenes- 
mus, scanty  stools  of  bloody  slime,  scybala  enwrapped  in 
mucus  and  fresh-colored  blood  are  likely  to  be  present. 
In  the  former  case  the  gaseous  distention,  the  pain,  and 
the  tenderness  are  central ;  in  the  latter,  more  along  the 
sides  and  across  the  top  of  the  abdomen. 

The  distinctive  local  symptoms  of  ileo-colitis  are  pain, 
tenderness,  and  meteorism  in  both  the  central  and  the 
lateral  regions  of  the  abdomen — the  former  chiefly  when 
ileitis  predominates,  and  the  latter  when  colitis  is  the 
more  extensive  ;  and  the  peculiar  stools — liquid,  often 
yellowish  or  greenish-yellow  and  copious,  consisting  of 
altered  elements  of  the  blood,  the  secretions  of  the  mu- 
cous tissues,  and  of  undigested  food.  Tormina  are  pres- 
ent, but  there  is  no  tenesmus  unless  the  descending  colon 
or  rectum  be  also  invaded.  In  chronic  colitis  there  are 
often  scybalous  masses  thickly  coated  with  mucus. 

In  duodenitis  the  distinctive  symptoms  are  grouped  as 
follows  :  The  pain  and  tenderness  are  in  the  right  hypo- 
chondriac region,  below  the  margin  of  the  ribs.  Con- 
stipation is  the  rule  instead  of  diarrhoea.  Gastric  symp- 
toms are  relatively  prominent,  bile  is  often  vomited,  and 
there  is  frequently  a  history  of  well-marked  gastric  catarrh 


preceding  the  duodenitis.  Biliary  derangements  and 
jaundice  are  frequently  present.  If  the  pancreatic  duct 
is  closed  by  inflammation,  fatty  globules  may  appear  in 
the  stools.  If  blood  is  present  in  the  stools,  it  may  be  in 
blackish,  broken-up  clots,  more  or  less  resemblingcoffec- 
grounds. 

Typhlitis  is  characterized  by  pain  and  tenderness  in 
the  right  iliac  region  and  the  presence  of  a  tumor.  In 
simple  catarrhal  typhlitis  the  tumor,  located  in  the  right 
iliac  fossa,  is  of  moderate  size,  soft,  and  having  the  out- 
line of  the  ca'cum.  It  consists  of  the  caecum  enlarged 
by  the  inflammatory  process.  In  typhlitis  stercoralis  tin; 
tumor  is  large,  hard,  and  often  nodulated  from  the  first. 
It  consists  of  the  caecum,  whose  form  is  still  maintained, 
distended  and  impacted  with  hardened  favces.  Added 
to  this  there  is  often  a  vertical,  sausage-shaped  mass, 
representing  the  impacted  ascending  colon.  The  so- 
called  "pressure-symptoms,"  especially  in  the  upper 
thigh  and  groin,  are  more  marked  in  typhlitis  sterco- 
ralis. In  the  differentiation  of  typhlitis  from  appendi- 
citis, the  great  difference  of  fatality  must  be  borne  in 
mind,  the  former  being  generally  recovered  from,  while 
the  latter  is  very  generally  fatal. 

Appendicitis,  also,  is  marked  by  pain  and  tenderness  in 
the  left  iliac  fossa.  They  are  more  deeply  seated  than 
in  typhlitis,  and,  as  a  rule,  there  is  no  noticeable  tumor. 
Very  exceptionally,  after  perforation,  only  local  perito- 
nitis results,  limiting  adhesions  are  formed,  and  one  of 
the  varieties  of  perityphlitic  abscess  is  produced,  giving  a 
well-formed  tumor.  The  unobtrusive  and  vague  s}rmp- 
toms  of  appendicitis,  before  the  stage  of  perforation,  are 
generally  overlooked.  Frequently  the  physician  is  not 
called  till  perforation  has  occurred  and  peritonitis  has 
commenced.  Loomis  holds,  as  a  matter  of  theory,  that 
by  the  careful  examination  of  a  patient,  previously  an- 
aesthetized, with  the  index-finger  of  the  right  hand  in 
the  rectum  and  the  left  hand  pressing  into  the  right 
iliac  fossa,  evidence  may  be  obtained  to  establish  the 
diagnosis  in  the  early  stage,  and  so  aid  in  determining 
the  question  of  laparotomy.  When  general  perforative 
peritonitis  has  already  occurred,  a  history  may  some- 
times be  obtained  of  a  preceding  appendicitis,  or  of  a 
slight  shock,  with  momentary  faintness  and  nausea 
marking  the  moment  of  perforation.  Oftener,  the  simple 
fact  may  be  observed,  or  ascertained,  that  the  peritonitis 
began  in  the  right  iliac  fossa.  Oftener  still,  the  conclu- 
sion has  to  be  reached  by  a  process  of  exclusive,  rather 
than  inclusive,  reasoning.  In  the  absence  of  all  evidence 
of  the  pre-existence  of  latent  typhoid  fever,  or  tubercu- 
losis, or  other  affection  likely  to  be  attended  with  abdom- 
inal ulceration,  the  probability  becomes  very  strong  of 
a  perforating  ulcer  about  the  caput  coli,  and,  this  point 
being  reached,  the  fact  of  the  far  greater  frequency  of 
ulcer  of  the  appendix  than  ulcer  of  the  caecum  almost 
compels  the  diagnosis  of  perforation  of  the  appendix. 

Perityphlitis  is  even  more  insidious  in  its  invasion.  It 
is  usually,  when  not  traumatic,  engrafted  upon  a  typhli- 
tis, or  appendicitis,  its  occurrence  being  marked  by  a 
chill.  There  are  pain,  tenderness,  and  throbbing  deep 
down  in  the  iliac  fossa,  and  the  presence  of  the  tumor. 
The  relative  prominence  of  the  pressure-symptoms,  the 
relative  slightness  of  the  intestinal  derangements,  the 
pointing  of  the  abscess  usually  in  the  iliac  fossa,  the  oc- 
casional burrowing  of  the  pus  to  such  distant  points  of 
discharge,  the  resulting  fistula?,  and  the  more  frequent 
occurrence  of  the  disease  in  adults,  are  the  chief  distinctive 
features  upon  which  to  base  a  diagnosis. 

In  the  diagnosis  of  proctitis,  great  advantage,  especially 
in  chronic  cases,  is  derived  from  direct  exploration  by 
the  finger  and  with  the  speculum.  All  doubt  may  fre- 
quently be  cleared  up  in  this  way.  Pain  in  the  bowel 
low  down,  pressure-symptoms  in  the  other  pelvic  organs 
when  impaction  exists,  tenesmus,  strangury,  and  dysen- 
teric stools  constitute  the  most  distinctive  symptoms. 

Periproctitis  is  distinguished  -by  a  throbbing,  boring 
pain  in  the  region  of  the  lower  pelvis  and  the  funda- 
ment, and  by  painful  defecation.  There  may  be  a  his- 
tory of  previous  proctitis,- or  of  an  abscess  of  the  pelvis 
or  abdomen,  with  burrowings.     There  is  great  tenderness 
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on  Bitting  down.  The  pain  gets  lower  and  lower,  and 
external  bulging  and  pointing  occur ;  or,  in  chronic  i 

ecially,  there  is  a  vague,  diffused,  boggy  feel,  with 
purplish  discoloration  of  the  skin. 

The  questions  of  diagnosis  in  intestinal  catarrh  largely 
relate  to  the  distinction  oi  thedifferent  varieties  among 
themselves,  The  question  might  exceptionally  :iri  -•  -  oi 
the  differentiation  "I  ileo-coUtis  from  laten  typhoid  fe- 

bnl  the  history  of  the  case,  and  the  preseno 
absence  of  the  distinctive  non-enteric  symptoms  of  ty- 
phoid fever,  would  nearlj  always  remove  doubt.  There 
lil  in-  a  question  between  simple  typhlitis  and  ileo- 
i  intussusception;  but  the  greater  suddenness  of  the 
attack,  the  intensity  of  the  symptoms,  the  frequent, 
bloody,  mucoid  stools  <>f  the  hitter,  and,  possibly,  the 
throwing  off  of  the  separated  portion  of  the  bowel,  would 
.-u,,n  clear  it  up.  An  impacted  caecum  might  possibly  be 
confounded  for  a  time  with  a  small  ovarian  tumor,  ;i 
misplaced  kidney,  or  any  tubercular  or  cancerous  ma-- 
oi  i  lining  in  thai  region  ;  but,  aside  from  other  methods 
of  distinction,  the  prompt  unloading  of  the  impacted 
faeces  ought  to  remoi  e  all  doubt. 

,.,.v'.v. — iii  acute  intestinal  catarrh,  the  prognosis 
varies  greatly  with  the  severity  of  the  attack,  the  Beat 
and  extent  of  inflammation,  the  age  arid  vigor  of  the  pa- 
tient, and  the  external  conditions.  Mild  attacks  in  previ- 
ously healthy  adults  are  usually  recovered  from  in  a  few 
days.  In  the  case  of  little  children  a  guarded  prognosis 
must  always  in-  made,  especially  in  the  hottest  seasons. 
The  dangers  are  chiefly  from  liability  to  exhaustion  and 
collapse,  and  perforation  of  the  intestine.  Diffuse,  gen- 
eral intestinal  catarrh  occurring,  as  it  does,  almost  wholly 
in  temperate  climes,  as  a  complication  of  other  diseases, 
may  sometimes  add  enough  to  the  primary  disease  to 
turn  the  scale  unfavorably.  In  the  severe  forms  of  ileo- 
colitis, a  large  tract  of  intestine  being  involved,  death 
may  occur  in  a  lew  days  by  collapse,  perforation,  or  sep- 
ticaemia. Much  danger  i-  involved  in  it,  but  when  both 
intrinsic  and  conditional  circumstances  are  favorable,  re- 
n,\ cry.  with  slow  convalescence,  may  be  hoped  for  ;  with- 
out these,  death  or  lapse  into  the  chronic  form  must  be 
feared.  The  most  fatal  of  all  the  varieties  is  perforative 
appendicitis,  death  often  occurring  in  two  or  three  days. 
Simple  typhlitis  and  typhlitis  with  impaction  are  usually 
recovered  from.  The  prognosis  in  perityphlitic  abscess 
is  serious,  hut  with  proper  treatment  much  hope  may  he 
entertained  of  recovery.  When  extensive  faecal  fistula? 
are  formed,  a  chronic  course  may  be  run,  with  gradual 
wearing  out  of  the  patient.  Proctitis  from  impaction,  in 
the  aged,  if   neglected,  proves   speedily  fatal.      Perirectal 

abscess  i-  usually  recovered  from  with  surgical  assist- 
ance.    Duodenitis  is  liable  to  leave  the  openings  of  the 

ductus  communis  and    the   pancreatic    duet    more  or  less 

obstructed. 
Chronic  intestinal  catarrh,  or  chronic  diarrhoea  with 

deep  ulcers,  and  others  of  the  mure  serious  lesions  of  the 

disease  tend  strongly  to  death  at  last,  from  failure  of  nu- 
trition and  gradual  exhaustion,  or  from  some  complicat- 
ing di-'.i 

Eithei  extreme  of  age,  feebleness,  extremely  hot 
weather,  impure  air,  unwholesome  food,  unsuitable  cloth- 
ing, polluted  drinking  water,  and  damp  houses  are  espe- 
cially unfavorable  circumstances.     Exhaustion,  frequent 

thin,  hi Ij ,   putrescent   stools,  extensive  haemorrhage, 

great  abdominal  distention,  the  occurri  nee  of  peritonitis, 
ii  a  mia,  or  i  ollapse,  and  extreme  emaciation  and  de- 
bility, arc  unfavorable  indications, 

Treatnu  nt. — In  entering  upon  the  Bubject  of  treatment 
ol  intestinal  catarrh,  a  few  g  considerations  should 

receive  brief  notice,  Rest  in  bed  is  a  measure  of  great 
importance,  and  should  !»■  rigidly  enforced  in  all  acute 

cases      The  gentle  support  of  the  abd in  by  a  thin 

flannel  rolh  i  bam  I  ed,  or  a  broad  band, 

closeh  fitted  and  secured  bj  a  sufficient  number  of  safety- 
pins,  is  valuable,  Opium  is  the  sheet  anchor  of  medici- 
nal treatment.  It  relieves  pain,  allaj  -  tenderness,  reduces 
the  abnormal  peristalsis,  quiets  irritability,  restrains  hy- 
persecretion, and  exercises  an  anti-inflammatory  influ- 
ence.    The  influence  of  diet  is  hardly  less  marked  than 


thai  of  opium.  It  Bhould  receive  constant  and  watchful 
care.  There  is  an  objection  to  the  general  use  of  medi- 
cine in  the  form  of  pills,  inasmuch  as,  being  hurried 
through  the  intestinal  canal  by  the  by perperistalsifi  :in,I 
the  abundant  transudation  and  secretion,  they  are  liable 
to  pass  off  undissolved,  Diarrhoea,  the  great  symptom  of 
intestinal  catarrh,  Bometimes  occurs  as  an  eliminative  act, 
as  in  the  profuse  fluxes  of  Bright'a  disease,  relieving  the 
system  ol  una.  Occurring  sometimes  in  the  later  sta 
of  tin  eruptive  fev<  re,  It  bo  ms  to  afford  relief  in  the  sys- 
tem. Sometimes  it  mark-  the  favorable  crisis  of  typhoid 
fever.  In  Bucfa  cases  its  conservative  character  Bhould  be 
recognized,  and  it  should  not  he  abruptly  checked. 

Diffuse  intestinal  catarrh,  involving  the  intestinal  tract 
pretty  generally,  being  most  often  met  with  as  a  compli- 
cation of  general  diseases,  must  often  be  considered  and 

treated  from  the  special  point  of  view  of  such  relation-hip 

and  association,  tts  treatment,  per  te,  consists  of  a  judi- 
cious blending  of  the  special  methods  of  thedifferent  local 
varieties  of  intestinal  catarrh,  as  described  below. 

lleo-colitis  being  the  most  extensive  and  typical  form 
of  intestinal  catarrh,  its  treatment  will  require  the  most 
extended  and  detailed  statement.  Several  preliminary 
questions  should  be  raised,  (a)  Does  the  appearance  or 
history  of  the  case  suggest  the  idea  of  hard  or  irritating 
substances  in  the  alimentary  canal,  such  as  stones  Beeds, 
indigestible  or  unwholesome  food,  or  poisons,  so  a-  to  call 
for  special  initial  evacuative  measures  1  [b)  I-  it  elimi- 
native, and  so  tu  be  let  alone  ?  (c)  I-  it  the  direct  result 
of  overheating  of  the  body.^o  a-  to  require  special  initial 
cooling  remedies,  such  a-  cftld  Bpongings  and  ice-baj 
('/)  Is  it  a  result  of  surface-chilling  and  driving  of  blood 
to  the  intestinal  mucous  membrane,  and  so  calling  for  a 

hypodermic  injection  of  pilocarpine,  or  some  other  de- 
rivative, to  the  skill  '.'  (< )  Is  there  any  malarial  element 
indicating  the  use  of  quinine  J 

In  the  mildest  cases  a  day's  abstinence  from  food  may 
be  all  that  is  needed  :  or  a  simple  laxative  of  rhubarb  or 
-alt-,  followed  by  a  few  drop-  of  tinct.  opii  deod.,  or  a 

few  doses  of  Squibb'S  tinct,  Opii  CO.,  may  be  needed. 

In  the  severer  case-,  with  marked  fever,  cold  sponging 
of  the  abdomen  and  temple-,  kept  up  for  hours,  if  need 
lie,  till  the  heat  is  reduced,  or  a  warm  bath,  gradually  re- 
duced to  cold,  or  drop-doses  of  tinct,  aconiti  red.,  every 
hour  at  first,  or  quinine  in  antipyretic  doses,  arc  indicated 
The  preliminary  laxative  should  be  given,  and  often,  when 
the  liver  is  sluggish,  it  may  be  advantageously  preceded  the 
night  before  by  a  few  grains  of  calomel,  or  ten  or  twelve 
grains  of  blue  ma—  combined  with  a  little  opium.  After 
satisfactory  operations,  opium  should  be  administered  in 
ju-t  sufficient  doses  to  measurably  relieve  pain  and  re- 
strain diarrhoea  .Morphia,  gr.  \.  with  atropin,  Lrr. 
given  by  hypodermic  injection,  for  the  first  dose,  and 
followed  cm  iv  three  to  -i\  hours  by  a  dose  half  or  two- 
thirds  as  larue.  will  often  be  enough;  the  deodorized 
tincture  of  opium,  in  equivalent  doses,  or  starch  and 
laudanum  rectal  injections  may  be  u-cd.  Should  it  be- 
come desirable  on  account  of  retained  irritant  secretions 

ur  BCybalOUS  masses,  the  -aline  laxative  may  be  repeated, 
nr  castor-oil,  With  two  or  three  drop-  of  nil  of  turpentine- 

and  five  to  tin  of  deodorized  tincture  of  opium,  maybe 
given.  P>\  -uch  measures  relief  is  usually  obtained  in 
from  two  to  eight  daj -. 

In  cases  of  persistent  diarrhoea  various  astringents  are 
resorted  to.  The  subnitrate  of  bismuth  is  useful  in  di 
of  from  live  to  twenty  grains,  and  especially  so  in  the 
case  of  child  leu.  in  proportionate  doses;  .-'met  inn  -  given 
in  chalk-mixture,  with  sodium  bicarbonate  added.  <  >t 
the  vegetable  astringents,  the  most  popular  are  gallic  acid, 

krameria,  kino,  catechu,  log-^ 1.  and  blackberry-root. 

Tin  \  are  often  given  in  the  form  of  fluid  extract,  and 
combined  with  chalk-mixture,  Theoretically,  the  first 
named  ought  to  substantially  represent  the  remedial  value 
of  the  whole  class.     Of  the  mineral   astringents,  those 

m08l  U8ed  arc  acetate  of  lead,  nitrate  ol  -i'\cr.  the  sul- 
phates ut  /inc.  iron,  and  copper,  and  tincture  of  the  chlo- 
ride, and  solution  of  the  persulphate,  of  iron.  Acetate  of 
lead,  with  opium,  i-  more  used  than  the  other-,  which 
find  their  chief  use  in  the  chronic  forms  of  the  disease. 
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They  are  generally  given  in  small  doses  and  in  combi- 
nation" with  opium,  to  which,  probably,  the  greater  part 
of  the  improvement  made  is  due.  The  mineral  acids,  es- 
pecially the  diluted  sulphuric  and  muriatic,  are  much 
used,  with  small  doses  of  opium,  in  profuse,  severe  di- 
arrhoeas. Besides  their  astringent  effects,  they  tend  to 
diminish  excessive  fermentation.  In  cases  of  sour,  fer- 
mentative changes,  bisulphite  of  sodium,  tincture  "of 
iodine,  and  carbolic  acid,  one  drop  each,  creosote-water, 
the  sulpho-carbolate  of  sodium,  and  salicylate  of  sodium, 
combined  with  powdered  extract  of  licorice,  are  used. 
They  are  also  believed  by  some,  even  in  the  small  doses 
in  which  they  are  commonly  administered,  to  exercise 
germicidal  power.  The  corrosive  chloride  of  mercury  is 
recommended  by  Ringer  for  clayey,  pasty,  or  dysenteric 
stools,  one  grain  being  dissolved  in  ten  ounces  of  water 
and  administered  in  teaspoonful  doses  often  repeated. 
Calomel,  in  small  doses,  and  the  gray  mercurial  powder 
are  given  with  opium  or  Dover's  powder,  especially  when 
the  stools  are  chalky  or  clayey. 

For  flatulence,  gaseous  eructations,  and  meteorism,  bis- 
muth subnitrate  or  carbonate,  zinc  oxide,  alkalies,  so- 
dium bisulphite,  and  aromatic  spirits  of  ammonia  and 
other  aromatics  are  given.  There  is  advantage,  in  ten- 
dency to  great  abdominal  distention,  in  the  application  of 
a  flannel  or  rubber  roller-bandage.  Sometimes  the  ap- 
plication of  the  ice-bag  to  the  abdomen  is  helpful.  In 
cases  of  intestinal  haemorrhage,  acetate  of  lead,  ergot, 
and  gallic  acid  are  given,  and  ice-bags  and  ice- water 
enemata  are  used.  Arsenic  is  recommended  by  Bartho- 
lowfor  the  "  chopped-spinach  "stools  ;  Fowler's  solution, 
one  drop,  with  two  or  three  of  deodorized  tincture  of 
opium,  is  the  preparation  most  used. 

In  duodenitis,  besides  the  regulation  of  diet  and  local 
measures  externally  (both  which  see  below),  and  opium 
in  just  sufficient  amount  to  moderate  pain,  the  constipa- 
tion may  need  attention.-  The  salines  in  small  doses, 
especially  phosphate  of  sodium  in  drachm  doses,  four 
times  a  day,  may  be  used.  For  the  relief  of  jaundice, 
usually  due  to  obstruction  of  the  duct-orifice,  treatment 
must  be  addressed  to  the  bowel  rather  than  the  liver. 
Bartholow  thinks  the  saliue  laxatives  relieve  hyperemia 
of  the  intestinal  mucous  membrane  by  inducing  watery 
transudation  ;  the  theory  is  rejected  by  others,  who  hold 
that  the  salines  themselves  first  produce  hyperemia,  and 
afterward  watery  evacuation. 

In  the  treatment  of  typhlitis  and  appendicitis,  the  gen- 
eral rule  may  be  laid  down  that  opium  must  be  freely 
used,  while  active  purgation  is  prohibited.  In  the  case  of 
simple  catarrhal  typhlitis,  with  small,  soft  tumors  in  the 
right  iliac  fossa,  having  the  outlines  of  the  caecum,  opium 
should  be  given  in  doses  sufficient  to  relieve  pain,  control 
hyperperistalsis,  and  keep  the  bowels  quiet.  This  may 
be  kept  up  for  a  number  of  days,  till  the  heat  and  tender- 
ness subside,  till  a  spontaneous  movement  of  the  bowels 
occurs,  as  it  often  does,  or  till  urgent  need  of  an  opera- 
tion is  felt.  Then  a  simple  enema,  a  spoonful  of  castor- 
oil,  with  a  few  drops  of  tincture  of  opium,  or  a  saline 
laxative,  in  small  doses  often  repeated,  maybe  given.  If 
there  be  much  heat  and  tenderness,  a  few  leeches  may  be 
applied  early  and  fomentations  used.  Later,  or  in  case 
of  less  heat  and  tenderness,  blisters  or  iodine  may  be  ap- 
plied.    Sometimes  the  ice-bag  gives  more  relief. 

In  typhlitis  stercoralis,  with  a  large,  hard,  nodulated 
tumor  in  the  right  iliac  region,  having  the  outline  of  the 
distended  caecum,  with,  perhaps,  a  sausage- shaped  verti- 
cal addition  representing  the  impacted  ascending  colon, 
when  fever  and  local  pain  and  tenderness  have  been  first 
removed,  free  irrigation  of  the  large  intestine  maybe  cau- 
tiously tried,  a  soft  rectal  tube  being  passed  up  through 
the  sigmoid  flexure,  if  necessary  ;  and  the  simple  laxatives 
mentioned  above  are  to  be  made  use  of.  No  harsh  ca- 
tharsis must  be  resorted  to. 

Appendicitis,  being  usually  due  to  the  lodgment  within 
the  appendix  of  some  hard  substance,  is  characterized 
by  a  strong  tendency  to  perforation  and  general  peri- 
tonitis. If,  happily,  the  usually  vague  symptoms  of  ap- 
pendicitis, pure  and  simple,  are  early  noticed,  such  as 
local  pain,  teuderness  on  deep  pressure  over  a  very  limited 


spot  in  the  right  iliac  fossa,  without  distinct  recogniza- 
ble tumor,  the  treatment  of  simple  catarrhal  typhlitis,  as 
above  detailed,  may  be  promptly  and  vigorously  applied. 
If,  notwithstanding  this,  the  trouble  continues,  and  if 
signs  of  developing  peritonitis  appear,  especially  if  im- 
mediately preceded  by  slight  sensation  of  shock,  with 
momentary  faintness  and  nausea,  then  morphine  should 
be  given  in  heroic  doses,  after  the  plan  of  Professor 
Alonzo  Clark.  He  would  push  it  to  the  production  of 
"the  drug  symptoms,"  viz.:  "subsidence  or  marked 
diminution  of  the  pain  ;  some  or  considerable  tendency 
to  sleep  ;  contraction  of  the  pupils  ;  reduction  of  the 
breathing  to  twelve  respirations  in  the  minute  ;  in  the 
favorable  cases,  a  considerable  reduction  in  the  frequency 
of  the  pulse  ;  a  gentle  perspiration  ;  an  itchy  state  of  the 
skin,  or  oftener  of  the  nose  ;  absolute  inactivity  of  the 
bowels,  and.  after  a  time,  a  subsidence  of  the  tumor  and 
tenderness  in  them  ;  some  suffusion  of  the  eyes."  At  the 
present  day  great  attention  is  attracted  to  the  results  of 
surgical  interference,  and  many  of  the  most  able  and  ac- 
complished physicians  favor  the  immediate  and  early  per- 
formance of  laparotomy,  for  the  purpose  of  finding  and 
removing  any  hard  substance  extruded  from  the  perfo- 
rated appendix  into  the  peritoneal  cavity,  where  its  pres- 
ence usually  determines  a  general  and"  fatal  peritonitis. 
Cases  of  favorable  results  following  laparotomy  are  being 
rapidly  multiplied. 

In  perityphlitic  abscess  the  same  general  plan  may  be 
pursued,  but  there  is  no  objection  to  the  use  of  laxatives, 
if  indicated.  If  suspicion  is  aroused  as  to  the  real  nature 
of  the  case,  if  any  appearance  of  a  soft  tumor  coming  up 
from  low  down  in  the  iliac  fossa,  or,  particularly,  if  any 
sign  of  fluctuation  or  pointing  appear,  immediate  ex- 
ploration should  be  made  with  the  aspirator-needle,  and 
evacuation  of  the  pus  accomplished.  Dr.  John  Homans 
(in  the  New  York  Medical  Record  of  May  1,  1886)  reports 
an  interesting  case.  The  patient  was  a  boy  of  eleven,  with 
acute  inflammation  located  in  the  right  iliac  fossa.  No 
exploration  was  made  with  the  aspirator-needle  because 
there  was  "no  pointing  and  no  dull  place  in  which  to 
pass  a  needle."  But  both  himself  and  Dr.  Green  "  having 
decided  not  to  wait  for  the  autopsy,"  he  dissected  down 
through  the  locality  of  the  greatest  tenderness,  near  the 
anterior  superior  spinous  process  of  the  ileum.  Two 
ounces  of  "rotten-egg  "pus  welled  up  and  escaped  ;  slight 
discharge  continued  for  two  weeks  through  the  rubber 
tube  inserted,  and  healing  by  granulation  and  recovery 
followed. 

In  proctitis,  especially  in  the  cases  of  aged  persons,  and 
women  after  hard  labors,  the  rectum  should  be  explored 
by  the  finger  to  determine  the  fact  of  impaction,  and  hard 
faecal  matter,  too  large  to  pass  the  anus,  should  be  me- 
chanically broken  up  and  removed.  By  the  finger,  the 
bougie,  and  the  anal  speculum,  the  presence  of  ulcers, 
strictures,  fissures,  and  foreign  bodies  may  be  discovered, 
and  subjected  to  proper  medical  or  surgical  treatment. 
In  acute  cases,  besides  the  general  treatment  of  dysentery, 
irrigations  of  warm  or  cold  water,  starch  or  laudanum  in- 
jections, mild  astringent  solutions,  and  soothing  supposi- 
tories, may  be  used.  In  chronic  cases,  nitrate  of  silver, 
sulphates  of  zinc  and  copper,  and  other  astringents  and 
alteratives  are  resorted  to. 

In  case  of  perirectal  abscess,  poulticing  and  free  evac- 
uation are  called  for  ;  resulting  fistula'  should  receive 
suitable  surgical  attention  ;  and  the  general  health  usu- 
ally needs  to  be  built  up. 

Iu  chronic  intestinal  catarrh  great  attention  must  be 
paid  to  the  general  condition  of  the  patient,  which  must 
be  built  up  in  every  possible  way.  Habits,  occupation, 
exposures,  hygiene,  diet,  and  personal  and  family  history, 
must  be  taken  into  account.  A  feeble  heart,  Blight's  dis- 
ease, a  syphilitic  or  tubercular  taint,  or  some  constitu- 
tional weakness  may  be  present,  and  furnish  a  clue  to 
treatment.  Change  of  scene,  rest,  and  travel  may  afford 
relief.  Various  natural  waters,  drank  and  used  as  baths, 
and  visits  to  Carlsbad,  Kissingen,  Saratoga,  Hot  Springs 
of  Arkansas,  and  Virginia,  have  proved  of  greal  value. 

If  constipation,  witli  scybalous,  mucus-coated  masses 
in  the  stools,  be  present,  laxative  mineral  waters,  strych- 
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nine  and  belladonna  granules,  or  granules  of  aloin,  may 
1m-  used.  Cold-water  injections  or  irrigations  are  often 
.1.  Borne  "i  the  mineral  astringents,  as  nitrate  ol 
Bilver,  Bulphates  of  zinc,  iron,  or  copper,  and  alum,  may 
be  added,  in  weak  solution,  in  Borne  cases.  Arsenic, 
tincture  of  iron,  diluted  sulphuric  acid,  corrosive  chlo- 
ride of  mercury,  turpentine,  and  copaiba  are  often  u-c-il 
in  Bmall  and  divided  doses.  Cod-liver  oil,  quinine,  quas- 
sia, gentian,  and  other  tonics,  may  i«-  Deeded.  <  »i >i um 
should  be  used  with  great  caution  in  chronic  catarrh, 
lesl  to  all  the  miseries  ol  the  disease  there  be  superadded 
'  ater  horrors  of  the  opium  babit. 

External  applications  are  frequently  made  to  the  abdo- 
men, such  as  leeches  over  the  most  tender  points  in  in- 
tense inflammation  ;  poultices  ;  fomentations,  Bimple  and 
anodyne;  1 1 < •  t  dry  applications,  as  of  hops  in  a  ilauuel 
bag;  sinapisms ;  ice-bags ;  bot-water  bags;  turpentine 
stupes;  iodine  paint;  anodyne  and  stimulant  liniments; 
roller-bandages  of  flannel  or  rubber,  and  strips  of  adhe- 
sive plaster. 

Diet.— As  a  rule,  in  intestinal  catarrh  the  work  of 
digestion  should  be  mainly  thrown  upon  the  stomach, 
,i  articles  of  food  being  chosen  as  may  undergo  solu- 
ti  m  and  absorption  in  the  Btomach,  such  as  milk,  skim- 
milk,  buttermilk,  eggs,  animal  broths,  beef-tea,  rare 
beefsteak,  game,  and  oysters,  raw  or  roasted ;  while  the 
starches  and  fats  should  be  withheld,  <t  very  sparingly 
used.  Peaches,  grape-juice,  celery,  tomatoes,  and  raw 
cabbage,  are  frequently  acceptable.  Bui  theory  must 
not  override  observation  in  individual  cases.  The  intes- 
tinal digestion  is  not  destroyed,  but  impaired,  and  when 

desired    by    the    patient,    gruels,    aerated    bread,    stale    or 

toasted,  and  other  simple  farinaceous  articles,  may  be 
tried.  Lime-water,  Apollinaris  water,  hits  of  pounded 
ice,  and  kumj  ss  may  be  used  as  indicated. 

i  >n  the  approach  of  hot  weather  much 
may  be  dune  by  way  of  prevention,  so  much  better  than 
cure.  Laxatives  should  be  avoided.  Great  care  should 
be  bestowed  upon  the  diet,  simple,  wholesome,  nutri- 
tious food  should  be  selected.  Unripe  and  overripe 
fruit  should  be  avoided.  Flannels  of  appropriate  thick- 
ness should  be  worn  next  the  skin,  and  all  chilling  of  the 
surface  of  the  skin,  especially  when  moist  with  perspira- 
tion, should  be  sedulously  guarded  against.  Removal 
from  cities  to  the  country  or  seashore  is  desirable.  The 
greal  danger  of  polluted  drinking-water,  and  of  foul 
emanations  from  privies  and  cesspools  in  and  around 
ciow  ded  summer  botels  and  boarding-houses,  should  be 
borne  in  mind,  and  due  discrimination  exercised.  The 
thorough  boiling  of  questionable  water  before  drinking 
it  is  a  precaution  of  greal  value.  The  importance  of 
maintaining  the  besl  bygienic  circumstances,  individual 
and  incidental,  needs  only  a  suggestion. 

II.  I'-i.i  DO-MEMBK  woi  s  K\  i  i;ki  ii-.  —  Synonyms  ; 
Chronic  exudative  enteritis  ;  diarrhoea tubularis  ;  mucous 
diarrhoea;  colique  glaireuse  ;  tubular  exudative  casts  of 
tin-  intestines. 

Definition.  —  A  chronic,  non-febrile  affection,  chiefly 
met  with  in  nervous,  debilitated  women  ;  attended  with 
a  peculiar  condition,  more  or  less  extensive,  of  the  intes- 
tinal mucous  membrane,  with  marked  disturbance  of  the 
digestive  and  nervous  functions  and  depression  of  spirits ; 
frequently  with  associated  uterine,  ovarian,  or  vesical 
disorder  ;  and  characterized  by  the  discharge,  per  anum, 
of  a  peculiar  membranous  exudate,  composed  chiefly  of 
mucin,  iii  the  form  of  shreds,  ribbon-like  bands,  or  com- 
plete tubular  casts  of  the  intestine. 

The  disease  will  be  presented  here  only  briefly  and  in 
outline,  mainly  with  a  view  to  definition  and  differentia- 
tion from  intestinal  catarrh.  Croupous  enteritis,  as  above 
defined,  is  a  disease,  /•<  r  ft  ,  of  well-marked  individuality. 
Tht  name  is  also  used  in  connection  with  the  develop- 
ment of  membranous  shreds  and  patches  in  the  alimen- 
tary canal,  as  a  complication  orcasual  accoinpaninie! 

other  diseases,  as  diphtheria,  dysentery,  the  exanthema, 

J;    Jifs  disease,  pyaemia,  and  puerperal  fever.     In  these 

-  the-  exudate  consists  largely  id'  fibrine,  and  should 

I tinted  as  a  part  or  accident  of  the  primary  disease. 

Pseudo  membranous  enteritis,  is  obstinately  persistent 


in  its  course,  and  consists  of  a  series  of  paroxysms  and 
intermissions.  The  paroxysms  recur  at  irregular  inter- 
vals of  weeks  or  months,  and  continue  for  longer  or 
shorter  periods,  the  membranous  exudate  being  present 

in  all.  or  nearly  all.  the  Stools  :   the  \   are  often   preceded, 

or  attended,  with  increased  dyspeptic  and  nervous  phe- 
nomena— nausea,  vomiting,  or  pyrosis,  and  abdominal 
pain,  tenderness,  tormina,  and  tenesmus;  the  pain  often 
extending  to  the  womb  and  bladder,  and  down  the  thighs ; 
derangements  of  sensation,  both  general  and  spec  ial,  oc- 
cur;  the  paroxysms  are  usually  followed  by  marked 
relief  of  both  local  and  general  Bymptoms. 

The  health,  however,  i-  by  no  means  perfect  in  the  in- 
termissions ;  the  Btomach  is  apt  to  remain  irritable  ;  both 
gastric  ami  intestinal  digestion  are  imperfectly  performed, 
and  the  bowels  may  be  constipated,  or  alternately  eon- 
Btipated  and  loose  ;  the;  nervous  system  remains  weak 
and  irritable,  hysterical  and  neuralgic  manifestations  are 
common,  and  impairment  of  the  health  i-  usually  slowly 
progressive. 

The  large  intestine  is  the  seat  of  the  trouble oftener  than 
the  small,  inn  frequently  a  portion  of  each  is  involved. 
While  the  individuality  of  the  disease  is  marked,  and  its 
recognition  easy,  the-  pathology  is  by  no  means  clear.  It 
can  hardly  be  considered  a  simple  croupous  inflammation, 

for  the  membrane  is  not  compose. 1  chiefly  of  fibrine,  hut 
of  mucin.  Is  it  an  affection  of  the  muciparous  ulands  of 
the  intestine?  As  Da  Costa  asks ;  "  Is  not  the  true  trouble 
in  the  nervous  system,  in  the  nerves  presiding  over  m 
tion  and  nutrition  in  the  abdominal  viscera  ?  "  The  dis- 
ease seems  to  have  little  tendency  to  directly  destroy  life-, 
but  it  is  very  persistent  and  difficult  of  cure.  It  favors 
the  occurrence  of  other  diseases  by  lowering  the  tone  of 
the  system,  and  dirninishing  its  power  of  resistance.     It 

also  tends  to  intractable  dyspepsia,  melancholy,  general 
nervous  disorder,  extreme  weakness,  and  marasmus. 

The  treatment  demands  patience  and  courage  on  the 
part  of  both  doctor  and  patient.  The  best  hygienic  con- 
ditions must  be  established,  the  diet  must  be  carefully 
arranged,  and  a  judicious  course  of  tonic  medicines  may 
i<e  adopt  d.  <  ipium  is  usually  required  in  the  paroxysms. 
Hypodermic  injections  of  morphine  and  atropin  may  be 
used.  The  final  expulsion  of  the  exudate  is  hastened 
and  facilitated  by  copious  enemata  of  hot  water  through 
the  long  rubber  tube.  In  the  intervals  weak  solutions  of 
carbolic-  acid,  iodine-,  nitrate  of  silver,  or  Sulphates  of 
zinc  or  copper,  may,  in  the  same  way,  be  brought  into 
contact  with  the  !■  ><  ;il  diseased  surface.  Besides  the 
general  tonics,  turpentine  anil  copaiba,  arsenic  and  cor- 
rosive sublimate,  ami  other  alteratives,  are  sometimes  ad- 
ministered with  advanta  - 

III.  Phlegmonous  Entkiutis. — Synonym:  Enteritis 
from  obstruction. 

Phlegmonous  enteritis  being  seen  most  commonly  and 
typically  in  association  with  intussusception,  internal 
strangulation,  and  other  forms  of  intestinal  obstruction, 
will  be  elsewhere  considered  in  connection  with  that  af- 
fection. Israel  T.  Dana. 


INTESTINES.  NEOPLASMS  OF.  Fikkoma.  Mtoiul 
and  MyO-FIBBOHA  (lor  histological  anatomy  of  these  and 

, iiier  intestinal  new-growths,  see  article  on  Growths, 
Pathological)  arc  found  growing  from  the  muscular 
COat,  and  are  composed  of  fibrous  and  muscular  tissue 
iii  varying  proportion.  They  may  occlude  the  elucts  en- 
tering tin-  intestine,  or.  being  grasped  by  peristalsis,  they 

may  be  drawn  into  its  lumen,  carrying  with  them  the 
parts  to  which  they  are  attached,  thus  causing  an  intus- 
susception. 

Adbnom  \.  Qlandular  polypi  are  ran-  in  the  small  In- 
testine, hut  Common  in  the-  rectum  tsee  vol.  i.,  p.  ','s), 
under  Diseases  of  tin-  Anus  and  Rectum). 

Em  hondroma  is  averj  rare  intestinal  neoplasm,  being 
generally  the  result  of  secondary  changes  in  a  glandular 
tumor. 

l.ifoM  \    -Of  this  only  a  few  cases  are  recorded   These 

have  usually  been  attached  high  up  iii  the  large  intestine 
Owing  to  traction  the  pedicle  IS  often  long,  and  may  con- 
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Intestines. 
Intestines. 


tain  peritoneum.  They  are  liable  to  cause  invagination, 
and,  the  pedicle  giving  way  under  the  tension,  they 
may  then  be  passed  per  anum.  A  thick,  tough  capsule 
envelops  these  tumors,  and  the  fat  composing  them, 
undergoing  inflammatory  changes,  becomes  hard  and 
dark-red  in  color.  Sometimes,  also,  it  breaks  down,  form- 
ing a  cavity  full  of  liquid  fat. 

Hypertrophy  of  the  appendicular  epiploicse  produces 
fatty  tumors,  which  in  some  cases  twist  away  from  their 
attachment,  and  wander  free  in  the  peritoneum. 

Lymphoma  and  Lympuadenoma  are  found  in  leukae- 
mia. Beginning  in  the  solitary  follicles  and  patches  of 
Peyer,  they  may  extend  diffusely  to  the  mucosa,  and  may 
ulcerate.  They  are  found  with  especial  frequency  in  the 
ileum  near  the  ileo-caecal  valve,  and  usually  accompany 
other  leucocythasmic  neoplasms  of  the  lymph-glands, 
spleen,  bones,  peritoneum,  etc. 

Cysts. — Besides  cysts  formed  by  degeneration  of  chyle- 
ducts,  there  have  been  observed  dermoid  cysts  of  the  rec- 
tum, containing  hair,  teeth,  and  in  one  case  brain-matter. 
Cysts  of  the  small  intestine,  besides  those  above  indicated, 
are  very  uncommon.* 

Gumma. — A  few  cases  have  been  reported  by  Verneuil, 
Esmarch,  Molliere,  Bartels,  Zappula,  and  Zeissl.  It  oc- 
curs as  a  thickening  of  the  rectal  submucous  tissue, 
tumor-masses  forming  here  and  there,  and  may  cause 
stricture,  the  rectum  being  metamorphosed  into  a  hard, 
thick  cylinder.  This  infiltration  may  ulcerate,  diarrhoea 
and  cachexia  ensuing. 

Angioma. — Causes  producing  portal  congestion  deter- 
mine the  appearance  of  venous  varices  in  the  small  and 
large  intestine  (see  article  on  Haemorrhoids,  vol.  i.,  pp. 
270-272).  Arterio-capillary  naevi  of  the  rectum  also  oc- 
cur, and  have  been  a  source  of  alarming  and  even  fatal 
haemorrhage. 

Sarcoma  is  a  very  rare  form  of  intestinal  growth,  oc- 
curring usually  in  the  rectum.  Dr.  Bessel-Hagen,  how- 
ever, reports  (Virchow's  Archil),  Bd.  xcix.,  Heft  i.)  a  case 
of  sarcoma  of  the  small  intestine.  A  boy,  after  an  in- 
jury, developed  an  abdominal  tumor,  became  marasmic, 
and  died  in  four  months.  The  autopsy  revealed  a  small, 
round-celled  sarcoma,  as  large  as  a  fist,  springing  from  the 
submucous  tissue  of  the  jejunum,  and  accompanied  by 
numerous  secondary  deposits. 

Carcinoma  is  the  usual  form  of  neoplasm  affecting 
the  intestine.  It  may  occur  in  any  part  of  the  tube,  but 
is  vastly  more  common  in  the  large  than  in  the  small  seg- 
ment, its  occurrence  in  the  former  being  estimated  to  be 
four  times  as  frequent  as  in  the  latter  (excluding  rectal 
cancers).  According  to  Leichtenstern  (Ziemssen's  ' '  Cyclo- 
paedia," vol.  vii. ,  p.  636),  the  proportionate  frequency  of 
cancer  in  the  different  regions  is  as  follows:  Rectum,  80 
per  cent.;  colon,  11:5  per  cent.  ;  caecum  (including  the 
ileo-csecal  valve  and  vermiform  appendix),  4.2  per  cent.; 
small  intestine,  4.3  per  cent.  It  is  thus  apparent  that 
cancer  becomes  gradually  more  common  as  the  lower  ex- 
tremity of  the  intestinal  tube  is  neared. 

In  the  intestines,  as  in  other  structures,  cancer  is  a  dis- 
ease of  middle  or  advanced  life,  and,  though  occurring  as 
a  pathological  curiosity  even  in  youth,  it  is  rarely  seen 
before  forty -five.  With  the  exception  of  those  spreading 
to  the  intestine  from  organs  immediately  contiguous,  and 
those  set  up  by  metastases  from  distant  points,  these 
cancers  are  primary  in  their  origin,  and  there  is  much  in 
favor  of  the  view  that  they  are  caused  by  the  irritation 
of  passing  faecal  contents. 

In  the  bowel,  as  in  the  stomach,  caucerous  neoplasms 
may  assume  one  of  the  several  types,  scirrhous,  encepha- 
loid,  colloid,  and  cylindrical-celled  epithelioma.  They 
usually  involve  all  of  the  intestinal  coats,  sometimes 
spreading  diffusely,  more  often  girdling  a  circumscribed 
portion  of  the  tube,  affecting  sooner  or  later  all  its  coats, 


*  As  an  example  of  this  rare  growth  and  its  successful  treatment,  the 
reader  may  refer  to  the  case  described  in  The  Lancet,  April  25,  1885, 
wherein  Mr.  Sydney  Jones  removed  by  abdominal  section  a  cyst  attached 
to  the  wall  of  the  small  intestine.  It  was  as  large  as  an  orange,  smooth, 
sessile,  and  had  to  be  peeled  from  its  attachment,  and  on  section  was 
found  to  be  filled  with  a  thick,  yellow  fluid,  containing  fat,  molecular 
matter,  and  cholesterine. 


and  presenting  a  tumor  notably  hard  and  uneven  to  the 
touch.  Such  a  tumor  grows  mostly  at  the  expense  of 
the  lumen  of  the  gut,  which,  owing  to  this  fact  and  to 
the  cicatricial  contraction  taking  place  in  the  annular 
neoplasm,  suffers  great  diminution,  and  offers  an  obstacle 
to  the  passage  of  its  contents.  Great  masses  accumulate 
above  the  point  of  obstruction,  distending  their  recep- 
tacle and  forming  a  large  tumor.  Indeed,  faecal  impac- 
tion figures  more  prominently  under  palpation  than  the 
original  growth,  whose  real  dimensions  can  be  determined 
only  after  dissipation  of  the  former  by  cathartics  and  enc- 
mata.  Ulceration  and  disintegration  of  the  cancer-ele- 
ments may  finally  reopen  a  passage,  or,  adhesions  having 
formed  and  perforation  occurred  between  the  tumor  and 
adjacent  healthy  intestine,  some  other  of  the  hollow  vis- 
cera, or  the  abdominal  parietes,  relief  may  be  afforded  to 
the  symptoms  dependent  upon  obstruction. 

The  symptoms  of  cancer  of  the  bowel  vary  within 
quite  wide  limits,  according  as  it  is  situated  at  either  ex- 
tremity of  the  intestinal  tract  or  at  some  intermediate 
point.  If  cancer  affect  the  duodenum,  the  symptoms 
closely  resemble  those  of  cancer  of  the  pylorus.  The 
usual  pain,  vomiting  of  matters  possibly  stained  with 
blood,  and  a  tumor  indistinguishable  from,  and,  in  fact, 
often  continuous  with,  a  pyloric  growth  are  present. 
Unless  one  or  more  of  the  glandular  ducts  emptying  into 
the  duodenum  are  blocked,  and  obstructive  jaundice  or 
fatty  stools,  due  to  shutting  off  the  pancreatic  juice,  oc- 
cur ;  or  unless  blood  appear  exclusively  in  the  dejections, 
and  never  in  the  vomited  matters,  we  have  no  means  of 
differentiating  the  one  from  the  other. 

Cancer  of  the  rectum  produces  a  congeries  of  symp- 
toms  perfectly  characteristic,  and  which  have  been  dis- 
cussed under  other  heads  (see  vol.  i.,  Diseases  of  Anus 
and  Rectum). 

It  is  when  situated  at  some  point  intervening  between 
these  termini  that  intestinal  cancer  produces  its  usual  and 
peculiar  effects.  Vague  disturbances  of  the  health,  a  lit- 
tle pain,  digestive  derangements,  possibly  a  little  blood 
in  the  passages  (a  matter  which  often  escapes  unobserved) 
open  the  case.  Unless  the  disease  runs  a  rapid  course, 
the  general  condition  may  suffer  and  cachexia  develop 
in  advance  of  the  local  symptoms.  Sooner  or  later,  how- 
ever, abdominal  pain  is  felt,  the  bowels  move  irregular- 
ly, the  belly  becomes  distended,  and  a  tumor  is  distin- 
guished. This  usually  appears  larger  than  it  actually  is, 
owing  to  the  faecal  impaction  adjoining  it  above.  If  the 
diseased  bowel  have  not  contracted  adhesions  with  neigh- 
boring organs  or  the  abdominal  wall,  the  tumor  is  free- 
ly movable,  and  shifts  its  position,  being  felt  now  here, 
now  there.  Such  a  growth  is  tender  to  the  touch,  and 
causes  more  or  less  constant  pain.  F;r?ces,  which  under 
the  efforts  of  the  hypertrophied  muscularis  are  forced 
through  the  strait,  may  be  slim  and  ribbon-like  in  form, 
contain  blood,  pus,  offensive  ichor,  and  even  cancerous 
masses.  Severe  haemorrhages  are  rare,  and  occur  chiefly 
with  villous  cancer.  The  irritation  of  the  accumulation 
above  the  stricture  sets  up  a  catarrhal  enteritis  and  diar- 
rhoea, and  the  offending  mass  is  thus  flushed  away,  a  pe- 
riod of  constipation  thereupon  ensuing.  These  processes 
alternate  for  an  indefinite  time.  At  last,  unless  the  in- 
creasing constriction  is  relieved  by  ulceration  or  slough- 
ing of  the  new-growth,  the  obstipation  becomes  absolute, 
and  then  (though  sometimes  only  after  an  amazingly  long 
time)  the  symptoms  of  ileus  develop  ;  or  else  the  dis- 
tended gut  ruptures  into  some  adjacent  and  adherent  vis- 
cus,  or  into  the  peritoneum.  After  the  disease  has  lasted 
for  a  considerable  period  metastases  may  occur,  and  mul- 
tiple tumors  appear  on  the  skin  or  in  other  internal  organs. 

The  prognosis  is  usually  bad.  In  a  very  few  cases  the 
ulcerative  process  has  destroyed  the  disease  as  by  cau- 
tery, the  base  thereupon  cicatrizing.  In  others  the  growth 
has  separated  entire,  and  been  passed  per  anum.* 

*  Such  a  case  was  reported  to  the  SocAnatomique,  July,  1SS3,  by  M. 
Dejerne  for  Dr.  Gallard.  The  patient,  a  man,  aged  forty -five,  had  suf- 
fered from  diarrhoea  alternating  with  constipation,  and  presented  a  tumor 
in  the  hypogastrium.  This  latter  disappeared  suddenly,  all  the  symp- 
toms ceased,  and  a  little  later  the  tumor,  which  had  been  attached  by  a 
pedicle,  appeared  in  the  stool.     It  was  a  cylindrical-celled  epithelioma. 
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fortunate  terminations  axe,  however,  too  rare  to 
alleviate  the  extreme  gravitj  of  the  outlook,  if  the  case 
be  left  i"  nature,  The  average  duration  ol  cases  of  in- 
testinal  cancer  is  -.1  i>  1  by  Duchauasaj  to  be  <  ijln  months. 

Until  quite  recent  I3   treatment  was  wholh  expectant, 
and  consisted  in  careful  regulation  of  the  diet,  the  pn 
mention  of  faecal  impaction,!  subdual  of  pain  by 

opiates  \\  hen  the  disease  was  situated  in  the  colon,  the 
establishment  of  an  artificial  am  or  other  loin 

was  practised,  with  marked  relict  to  suffering  and  I 
porary  amelioration  of  the  general  condition.  <n  , 
however,  the  extreme  success  attending  antiseptic  lapa- 
rotomy and  intestinal  resection  for  penetrating  abdominal 
wounds  has  emboldem  d  opi  ratore  to  attempt  the  radical 
removal  of  the  disease.  This  has  been  done  in  several 
ways,  depending  upon  its  situation.  Some  have  opened 
the  loin  by  the  usual  lumbo-colotomy  method,  and  above 
ilic  -1  ;ii  cii'  1 1  i  —< iase,  and  after  its  extirpation  through  this 
opening  have  secured  the  upper  portion  of  the  gut  and 
formea  an  artificial  anus.     Others  have  made  their  inci- 

Bion  in  the  median  line,  have  re ved  the  cancerous  mass, 

and  reunited  the  severed  ends  of  the  intestine;  or,  in 
Borne  cases,  have  closed  the  lower  end  and  made  an  arti 
ficial  aims.  Other  plans,  such  as  removing  a  cancer  of 
the  colon  through  the  rectum,  opening  and  suturing  the 
healthy  gut  above  and  below  the  Btricture  when  the  entire 
ablation  of  the  neoplasm  was  found  impracticable,  have 
i>i(  ii  tried  or  proposed. 

Entexectomy  and  colectomy  for  cancer  have  been  at- 
tended thus  tar  by  a  mortality  of  fifty  per  cent.  ("Int. 
Encyclop.  of  Surgery,"  vol.  \i..  p.  92).  It  cannot  but  be 
confidently  hoped  that  as  skill  in  abdominal  surgery  in- 
creases this  operation-mortality  may  be  cut  down.  Oper- 
ations have  as  yet  been  too  few  to  afford  data  whereon  to 
estimate  the  frequency  of  return  after  radical  removal. 

11'///.    8.     ('In,  sunl  11. 

INTESTINES.  WOUNDS  OF.  The  influences  thai 
cause  intestinal  wounds  may  come  from  without  the  bod]  . 
and  be  dependent  on  all  the  recognized  forces  thai  pro- 
duce bodily  injuries,  or  they  may  occur  within  the  body, 
due  to  the  presence  of  some  foreign  substance  in  the  in- 
\<  stinal  canal. 

While  the  former  influences  are  common,  the  latter  arc 
very  infrequent.     Each  anatomical  division  of  the  intes 

tiual  tract  is  liable  tO  injury  ;    but  those   portions  that   are 

most  extensive  or  most  exposed  are  obviously  in  the 
greatest  danger.  For  these  reasons  the  ileum  and  the 
jejunum  sutler  most  frequently,  the  colon  occasionally. 
and  the  duodenum  the  least  of  all.  The  mobility  of  the 
intestines,  due  to  their  lax  attachments  and  to  the  pecu- 
liar nature  of  their  investing  membrane,  their  elasticity, 
and  the  yielding  nature  of  the  tissues  about  them  afford 
the  greatest  possible  natural  immunity  from  the  effects  of 
violence  that  is  consistent  with  the  proper  performance 
of  the  functions  of  the  human  body.  While  in  normally 
developed  adults  the  divisions  of  the  intestine  present  n  1 
decided  variations  from  each  other  in  their  relations  to 
the  abdominal  walls,  yet  Treves  has  shown  it  to  he  im- 
possible to  definitely  localize  any  certain  portion  of  the 
ileum  or  jejunum  by  external  examination,  because  of 
the  variations  in  the  relations  of  the  intestinal  loops  to 
each  other  and  to  the  abdominal  walls ;  and  while  these 
variations  are  not  sufficiently  well  pronounced  to  consti- 
tute a  deformity  .  still  they   are  of   such  a  character  as  to 

make  impossible  an  accurate  diagnosis  of  the  part  in- 
jured, or  even  of  that  existing  in  a  hernial  protrusion. 

In  early  I'xtra  Uterine  life,  during  the  development  of  the 

Intestines  and  of  the  bony  structures  that  give  them  at- 
tachment, their  illation  to  each  other  and  to  the  abdomi- 
nal walls  are  constantly  though  slowly  changing ;  in  fact, 
these  relative  1  hanges  do  not  cease  entirely  until  the  body 
is  quite  well  prepared  for  the  performance  of  all  its  gen- 
eral and  Special  tun.  tionS.  \  lime  theiicxMs.  no  doubt, 
when  the  relation-,  of  the  abdominal  contents  to  each 
other,  and  to  the  parts  holding  them  in  position,  do  pre- 
sent hut  trifling  variations  in  ever)  well  formed  human  or- 
ganization. This  happy  state  of  things,  however,  is  not  of 
'ii'  ■  1 1  in  1  nans  person-,.     The  pernicious  inline 


common  to  the  every  day  life  of  both  sexes  soon  disturb 
these  harmonious  relations,  until  finally,  in  many  in- 
stances, little  else  than  the  abnormal  contour  of  the  ab- 
dominal wall  or  the  protrusion  of  an  escaped  viscus  can 
est  the  locations  of  the  displaced  organs,  It  is,  there- 
tore,  manifestly  true,  in  a  large  majority  ol  instances,  that 

SCarcelj    more   than   a   good   surmise  can    he   made  of  the 

anatomical  location  of  an  intestinal  injury  when  caused 

1'V   external    Violence.       The   COlon,    (specially    its    vertical 

portions,  has  bul  a  limited  range  of  motion,  and  there- 
tore  it  is  poorly  protected  against  traumatic  influences.  It 
has  the  exemption  from  injury,  however,  afforded  by 
a  comparatively  limited  ana.  by  deep  location,  and  by 
di  nse  protecting  structures. 

Clabsifii  v  1  ion.- -Wounds  of  the  intestines  are  classi- 
fied under  the  headings  of  incised,  punctured,  lacerated, 
contused,  and  gunshot. 

This  method  of  arrangement  is  not  only  simple,  hut 

possesses  the  additional  merit  of  !><  ling  well  understood, 
by  reason  of  its  almost  traditional  association  with 
wounds  of  the  soft  parts  generally. 

( '  v  1  sation.-  -The  cause  of  aii  intestinal  wound  is  com- 
monly clear]  >  indicated  by  the  nature  of  the  wound  itself , 
although  a  single  form  01  \  iolence  may  produce  a  wound 
of  multiform  characteristics.  All  kinds  of  intestinal  in- 
juries can  be  attributed  to  some  form  of  violence,  either 
direct  or  indirect,  coming  from  without  or  arising  within 
the  body.  Violence  is  the  direct  or  exciting  cause  of  an 
intestinal  wound,  while  the  habits,  occupation,  idiosyn- 
crasies, and  surroundings  of  the  patient  tin- the  indirect 
or  predisposing  causes.  Tte  direction  of  tin- tone,  to- 
gether with  its  degree  and  the  magnitude  and  character 
•of  the  agent  transmiting  it.  determine  the  extent,  and 
largely,  also,  the  number  and  variety,  of  the  wounds  in- 
flicted.   The  direction  of  a  wound  of  the  intestine,  as  well 

a-  i:s  si/e.  exerts  an  important  influence  on  its  local  physi- 
cal phenomena. 

Causation  of  Incised  Wbu  ids. — An  incised  wound  may 
he  caused  hv  the  cutting  edge  of  a  knife  or  other  imple- 
ment of  a  like  character,  or  by  the  presence  in  the  intes- 
tine of  some  movable,  sharp  body  introduced  from  with- 
out, as  a  hit  of  oyster-shell  or  foreign  Bubstance  of  a 
similar  nature.  Tin-  latter  causes  are  so  rare  that  fatal- 
ities resulting  from  them  are  classed  as  strange.  If  the 
incised  wound  he  long  and  longitudinal,  the  contraction 
of  the  circular  fibres  will  cause  it  to  gape  and  permit  the 
easy  escape  of  the  intestinal  contents,  If  the  longitu- 
dinal cut  he  hut  a  third  of  an  inch  in  length,  the  contrac- 
tion of  the  muscular  fibres  of  the  intestinal  walls  will 
diminish  it  about  one  third,  and  the  remaining  portion  of 
the  opening  will  quite  certainly  he  closed  by  the  eversion 
of  the  mucous  lining  of  the  intestine  without  extravasa- 
tion, provided  the  intestine  he  not  loaded  with  faecal  mat- 
ter at  that  point.  While  there  is,  without  doubt,  a  direct 
relation  between  the  size  "(  the  wound  and  the  ability  of 
the  natural  forces  of  the  intestine  to  close  ii,  still,  these 
forces  are  too. easily  modified  by  accidental  causes  to  he 

relied     upon    tO    the    exclusion    of    niedicai     and    Surgical 

means  ;  and.  moreover,  this  uneertaintv  of  action  and  the 
probability  of  intestinal    plenitude   should   admonish   one 

to  avoid,  if  possible,  ev<  n  puncturing  the  intestinal  wall, 

unless   th,-    pari   wounded  he  visible   at   the    time.       It  is  of 

little  practical  utility  to  theorize  on  the  form  and  size  of 

the  wound  of  an  intestine,  as  modified  by  the  direction 
of  the  incision  in  its  walls,  sjnee  these  features  cannot  he 
determined  in  any  particular  case,  unless  the  injured  part 

he  closely  inspected,  when  the  indications  lor  treatment 
will  he  similar  to  those  of  other  solutions  of  continuity  of 
tin'  intestinal  .structure.  The  late  Professor  S,  D.  Cross 
considered  that  an  intestinal  wound  twelve  millimetres  in 
length,  irrespective  of  its  direction,  is  almost  invariably 
followed  bj  faecal  escape  and  fatal  peritonitis. 

of  Punctured  H  This  form,  like  the 

preceding,  is  caused  by  external  traumatic  influences,  and 

by  sharp  pointed  foreign  bodies  that  gain  admission  to 
the  inte8tilie  along  w  ith  the  food  or  are  accidentally  .swal- 
lowed. The  common  and  mischievous  habit  of  making 
the  mouth  a  ti  receptacle  for  pins  and  need, 

n.t  infrequent  red  bj  a  sudden  disappearance  of 
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one  or  more  of  their  number  down  the  oesophagus ;  an 
occurrence  soon  forgotten,  but  often  recalled  by  the  ad- 
vent of  obscure  abdominal  pains  that  suggest  the  disquiet- 
ing possibility  of  their  relation  to  the  previous  accident. 
Pointed  objects,  with  or  without  a  cutting  edge,  may 
pierce  the  abdominal  wall  and  the  intestines.  If  a  cut- 
ting edge  be  present,  the  injuries  will  resemble  the  incised 
more  nearly  than  the  punctured  wounds.  Punctured 
wounds  of  the  rectum,  sigmoid  flexure,  and  even  of  the 
colon  itself,  have  been  caused  by  incautious  or  forcible 
introduction  of  instruments  or  of  foreign  bodies  for  vari- 
ous purposes.  Minute  punctures  of  the  intestines  with  a 
fine  trocar,  pushed  through  the  abdominal  wall,  are  some- 
times made  for  the  relief  of  the  extreme  gaseous  disten- 
tion often  associated  with  complete  obstruction  of  the 
bowels. 

('initiation  of  Lacerated  and  Contused  Wounds. — These 
forms  commonly  arise  from  external  violence,  and  when 
thus  caused  both  varieties  may  be  well  marked  at  the 
same  situation.  A  considerable  degree  of  external  vio- 
lence is  required  to  cause  a  laceration  or  a  severe  contu- 
sion of  the  intestines,  owing  to  their  mobility  and  flexi- 
bility, and  also  to  the  nature  of  their  investing  tissues. 
Usually  the  agents  that  transmit  the  force  have  a  blunt 
outline.  The  passage  of  the  wheel  of  a  loaded  vehicle 
across  the  abdomen  offers  a  fair  and  frequent  illustration 
of  the  manner  the  violence  is  inflicted  ;  also  a  blow  from 
a  clinched  hand,  or  from  the  kick  of  a  horse  or  a  man, 
especially  if  the  intestine  be  forced  against  the  spinal 
column,  or  if  the  violence  be  received  at  a  point  where  a 
dense  fecal  impaction  exists.  The  intestines  may  be 
bruised,  and  even  lacerated,  by  imprudent  manipulations 
when  employed  in  the  reduction  of  a  hernial  protrusion, 
either  before  or  after  the  exposure  of  the  contents  of  the 
sac.  The  incautious  introduction  of  the  hand  or  an  in- 
strument into  the  sigmoid  flexure  or  colon  has  not  infre- 
quently caused  a  laceration  of  their  structures.  Contu- 
sions of  the  intestines,  with  and  without  lacerations,  have 
been  caused  by  the  force  employed  in  kneading  the  ab- 
domen to  overcome  intestinal  obstructions  dependent  on 
fajcal  impaction.  Rupture  of  a  small  intestine  has  arisen 
from  the  force  exerted  by  a  circumscribed  collection  of 
intestinal  gas,  which  had  been  generated  as  a  result  of 
morbid  conditions  of  an  obstructive  nature.  The  force 
of  spent  pieces  of  shells  has  caused  laceration  of  the  small 
intestine.  The  duodenum  and  jejunum  suffer  more  fre- 
quently from  these  forms  of  injury  than  the  remaining 
portions  of  the  intestinal  tract. 

Gunshot  Injury  of  the  Intestines. — The  variety  of  the 
injur}' indicates  at  once  its  causation.  This  form  of  in- 
testinal injury,  as  of  other  portions  of  the  body,  is  caused 
directly  or  indirectly  by  a  missile  or  projectile  propelled 
by  the  force  of  gunpowder  or  other  explosive  compounds. 
Gunshot  wounds  are  essentially  contused  injuries;  still, 
not  infrequently,  from  the  peculiarity  of  the  missiles, 
they  may  possess  the  characteristics  of  incised  and  lacer- 
ated wounds.  The  frequency  of  gunshot  wounds  of  the 
intestines,  complicated,  of  course,  with  abdominal  pene- 
tration, depends  on  the  status  of  those  who  are  exposed 
to  the  conditions  causing  them.  In  civil  strife  they  are 
comparatively  more  frequent  than  in  military  conflicts, 
because  in  the  latter  the  trunk  is  exposed  as  little  as  possi- 
ble and  the  missiles  fly  high.  In  the  former  the  attacks 
are  more  unexpected  and  less  guarded  against,  the  range 
is  shorter,  and  the  aim  better.  The  percentage  of  shot 
injuries  of  the  abdomen  that  were  reported  during  the 
late  war  is  astonishingly  small  (about  .035)  when  com- 
pared to  that  of  the  head  (.15),  which  is  a  smaller  but 
generally  more  exposed  part  of  the  body.  The  intestines 
were  wounded  in  over  seven  per  cent,  of  all  the  shot 
wounds  of  the  abdomen  reported. 

The  number  or  size  of  the  intestinal  wounds  cannot  be 
determined  except  by  a  direct  examination,  and  even  then, 
if  the  missile  be  small,  great  caution  must  be  exercised  or 
some  of  the  points  of  injury  will  escape  notice.  The  size 
and  shape  of  a  penetrating  shot  wound  of  the  abdomen  will 
fairly  indicate  the  extent  of  injury  to  the  intestines  ;  still, 
the  intestine  may  escape  injury,  even  though  the  missile 
that  entered  the  cavity  be  large  and  be  transmitted  with  a 
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great  degree  of  force  ;  yet  this  is  a  presumption  not  to  be 
entertained.  A  small  projectile  may  cause  numerous  in- 
testinal perforations,  or,  like  the  former,  pass  through 
the  cavity  without  seriously  damaging  its  contents.  The 
outlines  of  shot  wounds  of  the  intestine  are  multiform, 
and  are  largely  modified  by  the  direction  taken  by  the 
missile,  with  reference  to  their  longitudinal  or  transverse 
axis.  A  bullet  may  pass  directly  through  an  intestine, 
causing  the  characteristic  openings  of  a  gunshot  wound 
a!  the  anterior  and  posterior  surfaces  of  the  bowel  only  ; 
or  it  may  traverse  its  longitudinal  axis  an  inch  or  more, 
causing  a  wound  of  corresponding  length  at  either  sur- 
face of  the  gut.  Simple  isolated  contusions  of  the  intes- 
tine have  been  found  in  the  track  of  a  bullet  wound  ; 
penetration  having  been  obviated,  no  doubt,  by  the  elas- 
ticity of  the  walls  of  the  intestine.  Round  balls,  as  in 
other  parts  of  the  body,  often  pursue  an  erratic  course, 
being  deflected  by  seemingly  trivial  influences.  Conical 
balls  arc  much  more  certain  to  take  a  straight  course  ;  jet 
even  these  have  been  known  to  deviate  greatly  without 
apparent  reason.  The  same  inherent  tendency  to  spon- 
taneous closure  exists  in  this  as  in  other  varieties  of  intes- 
tinal wounds.  In  the  incised  and  punctured  varieties  the 
vitality  of  the  lips  of  the  wound  is  unimpaired.  In  the 
contused,  lacerated,  and  gunshot  varieties  the  lips  of  the 
wound  are  more  or  less  devitalized  by  the  tearing  and 
bruising,  and  there  follows  a  limited  death  of  tissue,  which 
not  only  increases  the  size  of  the  wound  and  the  dangers 
of  extravasation,  but  alsoadds  another  source  of  irritation 
to  the  primary  injury  itself. 

Symptoms. — The  symptoms  of  intestinal  wounds  are 
those  referable  to  the  intestines  and  their  immediate  sur- 
roundings, the  abdominal  symptoms  ;  and  those  depend- 
ent on  the  constitutional  effects  of  the  injury,  the  con- 
stitutional or  general  symptoms.  Roth  classes  are  greatly 
modified  by  the  situation  and  extent  of  the  injury,  as  will 
be  shown  hereafter. 

Abdominal 'Symptoms.  Pain,  tenderness,  tympanites, 
and  bloody  stools  are  the  common  indications  of  local 
importance  in  intestinal  wounds,  to  which  may  be  added 
the  protrusion  of  the  viscus  and  the  escape  of  the  intes- 
tinal contents,  if  the  abdominal  wall  be  penetrated.  Em- 
physema of  the  structures  about  the  wound,  or  of  the  gen- 
eral connective  tissue  of  the  abdomen  and  trunk,  may 
occur.  Emphysema  is  of  great  diagnostic  importance 
when  taken  in  connection  with  its  relation  to  the  period 
of  the  injury  with  which  it  is  associated. 

Pain  and  Tenderness.  These  are  among  the  first  of  the 
abdominal  symptoms,  and  become  quickly  associated 
with  those  of  shock.  The  pain  is  located  primarily  at  the 
seat  of  the  wound,  and  is,  at  first,  dull  and  lancinating, 
the  former  quality  being  more  characteristic  of  contused 
than  of  other  forms  of  intestinal  wounds.  As  a  rule,  the 
pain  increases  rapidly,  becomes  burning,  and  is  accompa- 
nied by  exquisite  tenderness  of  the  abdomen,  retraction  of 
the  thighs,  and  obstinate  constipation.  Sometimes  there 
are  griping  pains,  with  a  desire  to  stool.  Retention  of 
urine,  requiring  a  frequent  use  of  the  catheter,  is  of  com- 
mon occurrence,  and  is  a  result  either  of  peritonitis  and 
shock  or  of  the  treatment  employed.  Any  muscular  ex- 
ertion, even  the  act  of  breathing,  increases  the  agony  ; 
but  later,  respiration  becomes  painless,  though  labored. 
The  pain  and  tenderness  are  usually  in  direct  proportion 
to  the  acutenessand  extentof  the  peritoneal  inflammation, 
and  the  inflammation  has  a  corresponding  relation  to  the 
degree  of  the  injury  and  to  the  amount  of  blood,  faces, 
etc.,  extravasated  into  the  abdominal  cavity. 

Tympanites.  Tympanites  may  depend  on  a  gaseous 
distention  of  the  intestine,  the  existence  of  air  in  the 
peritoneal  cavity,  extensive  emphysema  of  the  abdom- 
inal walls,  or  on  all  these  factors  present  in  a  single 
case.  If  tympanites  develop  soon  after  pain  and  tender- 
ness appear,  and  increase  in  proportion  with  them,  being 
at  the  onset  best  marked  at  and  around  the  situation  of 
the  wound,  it  is  quite  certain  to  be,  due  chiefly  to  intesti- 
nal distention.  If  it  follow  quickly,  antedating  the  symp- 
toms of  inflammation,  or  be  out  of  proportion  to  them, 
or  if  much  distention  of  the. abdomen,  with  a  drum-like 
sound  on  percussion,  attended  by  little  or  limited  pain, 
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and  tenderness  be  present,  the  tympanites  depends,  with- 
out doubt,  on  the  presence  "t  air  in  the  abdominal  cat  Itj . 
The  substitution  ol  tympanitic  resonance  for  normal  he- 
patic dulness  may  be  i  onsidered  a  strongly  <li:i^Mi<»-ii<-  si^n 
of  t:\cn  a  small  amount  of  air  in  the  peritoneal  cavity. 
Hut  it  may  be  caused  by  the  adhesion  of  the  intestine  to 
the  anterior  abdominal  wall  in  this  situation,  by  a  di- 
tended  colon  pressing  firmly  against  the  under  Burface  of 
tin-  liver,  and  bj  distention  of  the  colon  accompanied  by  a 
diminished  area  of  hepatic  dulness  due  to  a  contracted 
liver.  In  the  former  of  the  last  two  conditions,  however, 
the  area  of  hepatic  dulness  will  be  increased  pi  isteriorly  by 
tin-  pressing  upward  of  the  liver,  provided  the  lung  of  that 
.vide  be  not  emphysematous,  In  the  latter  the  posterior 
area  oi  hepatic  dulness  will  be  lessened  In  proportion  to 
the  diminution  of  the  size  oi  the  liver.  Professor  E.  G. 
Janeway  bas  noted  that  the  transverse  colon  maj  pass  be- 
tween the  liver  and  abdominal  wall,  causing  tympanic  res 
onance  In  this  situation.  Dr.  11.  M.  Biggs  has  Bince  seen 
this  condition  post  mortem,  [f  the  serous  surf  aces  of  the 
liver  and* of  the  abdominal  wall  be  adherent,  hepatic  dul- 
ness maj  be  present,  even  though  air  be  in  the  peritoneal 
cavity.  These  morbid  conditions  are  so  infrequent,  bow- 
ever,  that  tympanitic  resonance  in  the  hepatic  region,  ex 
i - 1 i 1 1 !_r  in  a  case  of  Buspected  intestinal  injury,  may  be  con- 
sidered pathognomonic  of  perforation. 

Emphysema  of  the  Abdominal  Walls.  This  sign  is  not 
associated  very  frequently  with  penetrating  wounds  of 
the  abdomen,  but,  when  present,  is  almost  invariably 
due  i"  the  escape  oi  intestinal  gases  into  the  connective 
tissue  situated  between  the  intestine  and  the  abdominal 
wall  ;  hence  it  is  associated  especially  with  injuries  of 
those  portions  <>i  the  intestinal  trad  that  are  not  sur- 
rounded entirel]  by  peritoneum.  Emphysema  may  be 
limited  to  the  immediate  neighborhood  of  the  injury,  or 
become  general  by  spreading  gradually  from  the  seat  of 
the  injury  into  the  surrounding  connective  tissue,  audit 
may  also  be  dm-  entirely  or  in  part  to  a  complicating 
wound  of  the  pul nary  tissue.  Emphysema  of  the  ab- 
dominal wall  has  been  considered  by  some  writers  as 
ii  certain  sign  of  intestinal  perforation  when  associated 
with  a  suspected  penetrating  abdominal  wound.  This 
statement  must  lie  accepted  with  a  certain  degree  of  cau- 
tion, since  ii  has  happened,  in  two  distinct  instances 
wit  Inn  the  observation  of  tin-  writer,  that  a  circumscribed 
subcutaneous  emphysema  has  taken  place  around  a  non- 
penetrating siah  wound  of  the  abdominal  wall.  The  em- 
physema was  apparently  caused  by  the  suction   influence 

exerted  ii_\  the  sudden  retraction  of  the  divided  fibres  of 
the  abdominal  muscles  on  the  external  air  through  the 
narrow  and  valve-like  slit  in  the  integument.  He  this  a-  it 
may,  the  abdominal  wall  was  found,  in  one  instance  at 

least,  by  a  careful  examination  not  to  have  been  per- 
forated. Air  in  Hie  peritoneal  cavity  may  cause  emphy- 
sema, if  it  be  forced  through  the  borders  of  the  abdominal 
wound  into  the  connective  tissue  beyond.  If  decompos- 
ing processes  occur  in  the  course  of  a  penetrating  wound 
of  the  abdomen.  emphj  sema  of  the  connective  tissues  con- 
tiguous to  the  injury  may  occur,  even  though  the  intes- 
tines  themselves  have  not  been  injured.      In  cases  of  this 

kind,  however,  the  emphysematous  manifestations  are  de- 
lav  ed,   anil  arc  aot   atli  nded  w  ith  the  usually  acute  syinp- 

toms  of  penetrating  wounds  of  the  abdomen. 

Hemorrhage.     The  appearance  of  bl I  at  the  natural. 

or  the  traumatic,  openings  in  cases  of  suspected  intesti- 
nal injury  is  a  verj  important  Bymptom.  It  may  escape 
from  the  mouth,  the  anus,  or  the  ubdominal  wound.  When 
it  appears  at  tie-  natural  openings  it  may  be  either  light  or 
dark,  fluid  or  coagulated,  digested  or  undigested,  pure  or 
mixed  with  i  he  contents  o|  the  intestinal  lube,  abundant 
or  scanty.     In  haemorrhage  from  the  abdominal  wound 

the  hi I  maj  ■  ome  from  au  injur}  oi  the  vessels,  or  ol 

tin-  viscera  within  the  abdominal  cavity,  or  from  the  ab- 
dominal wall  ilsell  lb"  also,  the  blood  maj  be  either 
pure  or  mixed  with  faecal  matter  and  intestinal  fluids. 
It  may  likewise  appear  in  the  urine,  cither  coagulated 
or  mingled  with  it.  'flic  tendency  of  intra-abdominal 
wounds  t<>  bleeding  i~  especially  marked,  owing,  it  is 
thought,  to  lb  upporl  afforded  to  the  walls  of  the 


vessels  by  contiguous  tissues,  to  the  respiratory  move- 
ments which  disturb  the  proper  formation  of  the  haemo- 
static clots,  ami  to  the  absence  oi  the  stimulating  effects  of 
the  air. 

Escape  of  Intestinal  Contents.     It  not  infrequently 

happens,  within  a  short  lime  after  the  receipt  of  the  in- 
jury, that  faecal  matter,  undigested  food,  intestinal  juL 
and  bile  escape  from  the  opening;  also,  water  and  other 
liquids  may  How  from  it  aim  .s(  as  soon  as  they  an 
swallowed,  instances  are  recorded  of  intestinal  worms 
crawling  from  the  openings.     If  the  intestinal  coin, 

!'<•  through  the  abdominal  wound  within  the  first 
twenty-four  hours  of  the  injury,  it  suggests  that  the 
wound  is  a  large  one,  followed  by  profuse  extravasation, 
or  that  the  opening  of  the  intestine  is  immediately  in  con- 
tact with  the  abdominal  wound  ;  however,  the  formation 
of  adhesions  usually  precedes  the  escape  of  any  of  the  in- 
testinal contents  from  the  abdominal  wound.  At  a  later 
date  the  faecal  escape  may  be  directed,  from  a  consider- 
able depth,  to  the  external  opening  by  the  adhesions  eon- 
sequent  on  tin-  circumscribed  inflammation. 

General  or  Constitutional  Symptoms,  shock  is  the  first 
link  in  the  chain  of  constitutional  symptoms.  It  may  be 
Blight,  or  of  a  LMav  ily  Sufficient  to  imperil  oi-  even  termi- 
nate the  life  of  the  patient  before  inflammation  sets  in. 
While,  as  a  rule,  its  urav  itv  is  in  direct  proportion  to  the 
degree  of  the  injury,  vet.  in  some  patients,  from  problem- 
atical reasons,  the  gravity  of  the  shook  is  out  of  pro- 
portion to  the  severity  01  the  wound.  Severe  shock  at 
the  onset  is  an  almost  diagnostic  evidence  of  profuse 
haemorrhage,  or  of  extensite  visceral  implication.     In  the 

In  -inning  the  countenance  is  pale;  the  temperature  is 
often  subnormal ;  nausea  exists,  with  or  without  vomiting; 
the  breathing  is  feeble  and  embarrassed  ;  the  mind  is  be- 
wildered ;  sighing  occurs,  with  restlessness;  there 
desire  for  fresh  air  and  drink  :  there  is  a  tendency  to 
syncope  and  other  symptoms  of  shock  that  are  so  gener- 
ally understood  as  in  it  to  require  a  complete  recapitulation 
at  this  time.     It  is  important,  as  will  appear  hereafter. 

to  distinguish  the  Shock  due  to  loss  of  blood  from  that 
caused  by  the  injury  alone.  After  reaction  from  shock 
lias  taken  place  the  pulse  becomes  tinner  ami  less  fre- 
quent, but  soon  the  frequency  increases  and  it  acquires 
the  sharp  and  contracted  character  (if  peritoneal  inflam- 
mation. In  tin-  later  stages  it  is  weak  and  fluttering; 
the  surface  of  the  body  is  covered  with   a  cold,  clammy 

perspiration,  and  the  extremities  are  cool  and  dusky. 

The   feeble  and   shallow  respiration   of  the  earlier  si 

HOW  becomes   labored   and  oppressed. 

Nausea  and  Vomiting.  Nausea  commonly  occurs  im- 
mediately after  the  injury  ;  vomiting  may  likewise  take 
place;  both  are  frequently  present  in  the  earlier  and  in 

the  later  BtageS, 

Hiccough.  Hiccough  may  precede  the  vomiting,  and 
often  accompanies  it  even  into  the  last  stage,  and  not  in- 
frequently   it    contributes    greatly   to   the  sadness   of  the 

final    scene. 

Intense  thirst,  retention  of  urine,  constant  wakeful- 
ness, excessive  restlessness,  and  great  anxiety  often  ap- 
pear in  tile  earlier  Stages.  The  features  ale  collapsed 
and  pinched,  with  a  contracted  upper  lip;  the  abdomen 
is  tense  and  tumid,  and  Hot  infrequently  a  low  delirium 
occurs,  all  of  whii  h  port*  ml  a  fatal  termination  ;  Anally, 
thepatienl  dies  from  sheer  exhaustion  within  thr© 
four  days  after  the  injury,  and  often  in  a  much  shorter 
period. 

Diagnosis.-  Injuries  of  the  abdominal  wall,  with  or 

without  an  implication  of  the  abdominal  viscera  or  the 
v ,  sseU  of  the  abdomen,  may  be  confounded  w  ith  wounds 
of  the  intestine     The  various  forms  of  intestinal  wounds 

must  be  distinguished  from  each  other.  It  is  also  very 
Important  to  determine,  as  far  as  practicable,  the  situa- 
tion, si/e.  and  extent  of  an  intestinal  wound.  There  are 
acute  conditions,  too.  Buch  as  intussusception  and  internal 
strangulation,  which  present  some  of  the  features  of  an 
intestinal  injury.     It  is  only  necessary  to  allude  to  this 

tact,   however,   because  t  he  ditlelelices    jn    their    early  llis- 

torj  and  exciting  causes  arc  sufficient  to  prevent,  almost 
from  the  flret,  any  confusion,      The  diagnosis  of  the  I  i-- 
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istence  of  intestinal  perforation  with  abdominal  penetra- 
tion does  not  require  special  mention,  since  the  considera- 
tion of  the  intestinal  wounds  with  abdominal  perforation, 
■which  is  to  follow,  will  fully  meet  the  indication.  The 
differentiation  of  the  various  forms  of  intestinal  wounds 
from  each  other  is  not  ordinarily  difficult,  since  each 
one  will  partake  largely  of  the  nature  of  the  abdominal 
wound  with  which  it  is  associated  ;  that  is,  if  the  pene- 
trating wound  of  the  abdomen  be  an  incised  or  punctured 
one,  the  corresponding  intestinal  wound  will  be  of  a  sim- 
ilar nature  and  size,  unless  the  agent  that  caused  the  in- 
jury be  freely  moved  while  in  the  cavity  of  the  abdo- 
men, which  act  may  convert  a  simple  punctured  wound 
of  an  intestine  into  a  free  incised  or  a  lacerated  one,  ac- 
cording to  the  tendency  of  the  implement  to  tear  or  to 
cut  the  tissues. 

Contused  Wound*. — The  diagnosis  of  contused  wounds, 
while  not  easy,  can  nevertheless  be  readily  made  from 
that  of  all  other  forms,  except,  perhaps,  the  lacerated 
variety.  The  duodenum,  transverse  colon,  and  small  in- 
testines are  most  liable  to  this  form  of  injury,  and  it  is 
especially  located  at  the  points  where  they  cross  the  an- 
terior surface  of  the  spinal  column.  The  vertical  por- 
tions of  the  colon  are  so  well  protected  by  contiguous  fat 
and  bones  that  little  less  than  an  almost  immediately 
fatal  degree  of  force  can  seriously  damage  them.  The 
sigmoid  flexure  and  the  caput  coli  are  additionally  pro- 
tected externally  by  the  flaring  crests  of  the  ilia.  The 
common  symptoms  of  shock  are  quite  certain  to  result 
from  a  degree  of  force  sufficient  to  cause  a  contused 
wound  of  the  intestine.  The  respiration  is  additionally 
modified  by  any  pain  that  may  attend  the  act  of  breath- 
ing. Nausea  and  vomiting  may  occur,  particularly  if 
the  injury  be  located  in  the  duodenum  or  upper  portion 
of  the  jejunum.  The  pain  in  the  beginning  is  not  of  the 
acute  peritonitic  character  that  occurs  in  wounds  with 
a  complete  solution  of  continuity  of  the  intestinal  wall, 
with  extravasation.  It  is  dull,  deep-seated,  attended  by 
an  occasional  stitch  that  indicates  a  beginning,  or  a  cir- 
cumscribed, inflammation.  These  symptoms  may  sub- 
side in  a  few  days,  or  be  quickly  followed  by  a  sudden 
increase  in  the  pain  and  other  manifestations  of  a  general 
peritonitis,  and  even  by  collapse.  These  unfavorable 
symptoms  may  be  caused  by  the  rapid  increase  of  a  local- 
ized inflammation  ;  by  a  sudden  haemorrhage  from  a  pre- 
viously contused  vessel  ;  or,  more  commonly,  by  a  sudden 
extravasation  following  sloughing  of  some  portion  of  the 
intestinal  walls.  The  constitutional  symptoms  keep  pace 
with  the  local  ones — the  temperature  rises,  the  pulse  be- 
comes more  frequent  and  harder,  and  the  patient  soon 
shows  evidences  of  collapse.  The  degree  of  tympanitic 
distention  of  the  abdomen  is  usually  proportionate  to  the 
extent  and  intensity  of  the  inflammation  ;  as  before  men- 
tioned, the  air  may  be  in  the  peritoneal  cavity  or  in  the 
intestines.  When  it  exists  in  the  former  situation,  the 
distention  comes  suddenly  and  is  of  a  greater  degree  than 
■when  caused  by  intestinal  distention  alone  ;  when  free  in 
the  cavity,  it  indicates  to  a  certainty  an  opening  in  the 
wall  of  the  gut.  With  a  contused  wound,  blood  may  be 
vomited  or  passed  at  stool ;  if  the  jejunum  or  duode- 
num be  injured,  it  may  be  vomited  ;  when  passed  at  stool, 
if  the  amount  be  small  and  clotted,  it  indicates  that  the 
lower  portion  of  the  intestine  (ileum)  is  injured.  If  the 
amount  be  small  and  has  to  traverse  a  considerable  por- 
tion of  the  intestinal  tract,  the  fluids  of  the  intestines  will 
have  changed  its  color  and  consistenc}'.  It  should  not  be 
forgotten  that  coincident  diseases  of  the  stomach  or  rec- 
tum may  cause  luemorrhage  ;  in  such  a  case,  however,  the 
blood  will  be  of  a  bright  color,  and  may  be  mixed  with 
the  normal  contents  of  the  viscus. 

Lacerated  Wounds. — This  form  of  injury  is  to  be  diag- 
nosticated from  simple  contusion  of  the  intestine.  The 
locations  of  the  injuries  and  their  causes  are  similar  in 
both  instances.    The  symptoms  occur  earlier  and  are  more 

E  renounced  than  in  contusions,  owing  to  the  greater  lia- 
ility  of  the  escape  of  the  intestinal  contents  into  the 
peritoneal  cavity. 

Punctured  and  Gunshot  Wounds. — These  varieties  of 
intestinal  wounds  are  always  associated  with  those  of  a 


similar  nature  in  the  abdominal  wall,  and  through  which 
may  escape  the  diagnostic  evidences  of  the  intestinal 
wound.  The  features  of"  the  abdominal  injury  and  the 
history  of  its  cause  will,  therefore,  indicate  quite  clearly 
the  variety  of  the  intestinal  wound.  In  determining  the 
existence  of  a  wound  of  the  bowel  it  is  important  to  note 
the  direction  and  extent  of  the  lesion  by  carefully  con- 
sidering the  size  and  shape  of  the  body  that  caused  the 
injury,  together  with  the  position  of  the  patient  at  that 
time  and  the  direction  of  the  violence.  A  carbolized  in- 
dex finger,  or  grooved  director,  or  a  large  probe,  may  be 
employed  ;  and  the  body  and  the  parts  should  be  placed 
as  nearly  as  possible  in  the  position  occupied  at  the  time 
of  the  receipt  of  the  violence.  The  examination  must 
be  conducted  with  antiseptic  precautions  and  with  great 
care,  otherwise  the  haemorrhage  may  be  increased  or  the 
injured  bowel  disturbed.  But  little  of  importance  can 
be  gained  by  examination  of  the  external  wound,  beyond 
determining  if  it  have  penetrated  the  abdominal  cavity. 
The  abdominal  symptoms  have  been  already  considered 
at  length,  and  will  now  be  employed  to  designate  the 
probable  location  of  the  wound. 

Wounds  of  the  Duodenum. — Vomiting  of  blood  min- 
gled with  the  contents  of  the  stomach  is  quite  common, 
although  the  amount  vomited  is  usually  small.  The  ap- 
pearance at  the  abdominal  wound  of  bile,  partly  digested 
food,  and  fluids  having  an  acid  reaction,  and  the  pres- 
ence of  a  portion  of  the  gut  in  a  penetrating  wound 
located  over  the  site  of  the  duodenum  from  which  the 
above-mentioned  fluids  escape,  when  taken  in  connec- 
tion with  the  location  and  direction  of  the  external 
wound,  indicate  a  duodenal  injury.  The  relations  of  the 
peritoneum  to  the  lower  subdivisions  of  the  duodenum 
sometimes  permit  the  escape  of  its  contents  behind  the 
peritoneum  instead  of  into  its  cavity,  as  occurs  in  wounds 
of  other  parts  of  the  small  intestines.  When  this  hap- 
pens there  is  a  delay  in  the  development  of  the  acute 
symptoms  that  occur  with  injuries  of  the  small  intestines 
elsewhere  ;  the  amount  of  peritoneal  inflammation  is 
much  less,  and  a  certain  degree  of  subperitoneal  cellulitis 
is  substituted  for  it.  The  escape  of  the  intestinal  gases  in 
the  same  situation  not  infrequently  causes  a  subperito- 
neal emphysema  that  extends  to  the  tissues  of  the  abdom- 
inal walls. 

Wounds  of  the  Jijuniun  and.  Ileum. — Notice  the  situa- 
tion and  the  direction  of  the  injury.  Traces  of  undi- 
gested food,  stained  by  bile,  may  appear  at  the  opening 
when  the  jejunum  is  injured.  The  vomited  matters 
rarely  contain  blood,  and  then  only  after  repeated 
vomiting  or  in  case  of  a  copious  haemorrhage  ;  then 
blood  will  appear  in  the  stools  If  the  ileum  be  in- 
jured, the  external  wound  will  correspond  to  its  gen- 
eral location  ;  the  discharges  from  the  wound  will  be 
of  a  feculent  character,  but  odorless  ;  traces  of  undi- 
gested matters  and  bile  are  rarely  seen  ;  luemorrhage 
from  the  anus  will  be  more  constant,  and  copious,  the 
nearer  to  the  caput  coli  the  injury  of  the  small  intestine 
is  located. 

The  missile  may  not  pass  through  the  intestine,  but 
may  be  arrested  in  the  canal,  and  finally  escape  per 
auum.  Intestinal  worms  are  not  infrequently  seen  at  the 
openings  ;  and  they  may  enter  the  peritoneal  cavity,  and 
by  their  peregrinations  not  only  increase  the  pain,  but 
also  spread  the  irritating  influences  that  cause  it.  While 
the  presence  of  entozoa  at  an  abdominal  wound  is  a  posi- 
tive sign  of  a  solution  of  continuity  of  the  wall  of  the 
intestine,  it  does  not  determine  the  particular  portion  of 
the  intestine  that  is  wounded,  since  they  infest  the  entire 
length  of  the  tract. 

Wounds  of  the  Colon. — If  the  transverse  colon  be  per- 
forated, the  escape  of  blood  and  faecal  matter  into  the 
abdominal  cavity  will  take  place  freely,  since  this  por- 
tion of  the  large  intestine  is  surrounded  by  peritoneum. 
If  the  gut  appear  at  the  wound,  its  greater  size,  along 
with  the  situation  and  the  more  compact  and  offensive 
nature  of  the  faecal  discharges,  will  aid  in  the  discrimina- 
tion. Haemorrhage  from  the  bowel  will  be  a  common 
symptom.  The  general  symptoms  attending  peritoneal 
extravasation  will  become  quickly  and  markedly  devel- 
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oped.  If  tbe  vertical  portions  of  the  colon  be  injured, 
the  wounded  intestine  can  only  appear  at  an  opening  at 
iIh  posterior  or  lateral  portions  of  the  trunk,  since  the 
attai  liments  of  the  colon  will  aol  admit  of  its  presence  in 
front,  and  the  faecal  discharges  will  take  place  From  the 
opening  Bituated  posteriorly.  Faecal  matter  and  gases 
maj  pass  behind  the  peritoneum,  causing  conditions  sim- 
ilar i"  those  met  w itb  in  wounds  of  the  duodenum. 

Complh  itiohb.-  Hemorrhage  and  extruvasation  of 
the  intestinal  contents  are  c. ion  complications.  Hem- 
orrhage may  arise  from  a  direct  injury  to  the  blood  v<  - 
sels  "i  the  viscera  or  walls  of  the  abdomen,  or  from  vio- 
lence done  to  the  thoracic  organs.  In  estimating  the 
prognosis  ol  intestinal  wounds,  or  determining  the  feasi- 
bilitj  of  an  operative  procedure  for  them,  a  Knowledge 
ol  the  complications  and  of  their  influence  on  the  case  is 
ol  great  importance,    [f  a  vessel  of  the  abdominal  wall  be 

injured  and  the  source  of  the  ha rrhage  be  visible,  the 

vessel  can  be  easily  exposed  and  tied  .  bul  if  bleeding  occur 
from  an  intra-abdominal  vessel,  the  patienl  may  Buccumb 
before  the  facl  is  recognized.  The  diagnosis  of  the  com- 
plications of  intestinal  wounds  is  always  difficult,  and 
often  impossible.  The  situation  and  the  direction  of  the 
external  w  ound  will  BUggest  the  importanl  organ  that  may 
be  injured  ;  but  it  the  missile  pursues  a  devious  course, 
the  d(  gree  and  extent  of  the  injury  are  entirely  problem- 
atical. It'  the  patienl  void  bloody  urine,  the  kidneys  or 
the, bladder  may  be  wounded.  It  the  bladder  collect  bul 
little  urine,  and  pain  and  tenderness  develop  in  the  pel- 
vic cavity,  il  points  to  the  probability  of  a  wound  of  the 
bladder,  with  earl]  and  even  continuous  escape  of  urine 
into  the  peritoneal  cavity.  In  complicated  intestinal 
wounds  the  shock  is  usually  of  a  grave  character,  espe- 
cially if  a  severe  haemorrhage  take  place,  while  uncom- 
plicated intestinal  wound-  are  uol  attended  usually  with 
severe  shock,  and  maybe  followed  by  only  slight  local 
and  constitutional  manifestations;  yel  extensive  intesti 
nal  injuries,  attended  by  copious  extravasation  of  the  in- 
testinal contents,  may  likewise  present  .similar  phenom- 
ena ai   the  unset,  only  to  be  followed  booh  by  sudden 

Collapse  and  death. 

Septicaemia  nol  infrequently  complicates  intestinal 
wounds,  if  their  course  be  somewhat  protracted  and  de- 
composing agents  have  been  permitted  to  remain  in  the 
abdominal  cavity,  or  if  decomposition  has  taken  place 
elsewhere  in  the  course  of  the  wound. 

Tui  \tmknt. — The  indications  for  the  treatment  of 
wounds  of  the  intestines  are  not  numerous,  yel  it  requires 
nol  a  little  fortitude  on  the  pari  of  a  surgeon  to  carry  all 

of  them    into  effect.      The   firsl    indication   is  to    combat 

shock,  otherwise  the  patient  may  die  before  other  means 

Can    be    employed.      The    second    indication    is  to  arrest 

haemorrhage,  by  \\  hich  we  may  nol  only  prevent  the  death 
of  the  patient  from  direct  loss  of  blood,  bul  may  also  les- 
sen the  amount  of  blood  in  the  abdominal  cavity  and  the 
peritoneal  irritation  caused  by  its  presence.  A  third  and 
verj  important  dual  indication  is  to  prevent  and  subdue 
the  peritom  al  inflammation  that  arises  directly  from  the 
injur}  and  from  its  concomitant  effects. 

Treatment  of  Uu  Shock.  -Two  forms  of  shock  arc  met 
with  in  intestinal  wounds — one  form  due  to  the  direct 
effect  ol  the  injury  on  the  nervous  system,  and  the  other 
caused  by  an  inordinate  loss  of  blood,  Nol  infrequently 
th<\  are  combined.  The  symptoms  of  the  tirst  variety 
have  already  been  considered  in  connection  with  the  con- 
stitutional symptoms  of  abdominal  injury.  The  treat 
men!  of  this  variety  in  intestinal  wounds  does  not  differ 
sufficiently  from  thai  of  a  similar  form  in  otherinjuries  to 
require  an  especial  mention  (see  article  Shock).  Stimula- 
tion   by  external  warmth  and    by  hypodermic   injections, 

should  be  employed.  Stimulants  by  the  stomach  and  rec- 
tum are  to  be  administered  with  great  caution,  and  then 
only  when  absolutely  necessary,  since  they  may  escape 
through  the  intestinal  openings  into  the  abdominal  c&v 

The  symptoms  of  shock  from  loss  of  blood  differ  some- 
what from  those  following  an  injury  alone.  The  pulse  is 
lee  Kiel  ami  more  fluttering  ;  the  buccal  mucous  membranes 
arc  paler;  the  respirations  are  more  shallow,  and  are  sigh- 


ing ;  the  patient  is  \  cry  restless,  ro]]s  hjv  head  from  side  to 

side  ;  not  infrequently  the  inspiratory  acts  are  long-drawn, 
while  the  expiratory  an-  short  and  more  forcible  and  ac- 
companied by  the  exclamation  "Oh,  dear  !"  or  "  HOW 
close  the  room  i>'  "Give  me  air!"  etc.  The  demand  for 
fresh  air  is  urgent,  and  artifii  ial  air-currents  are  accepted 

by   the   patient   with  a   grateful  appreciation.      Such   are 

some  of  the  painful  features  that  are  characteristic  of  a 

most  pitiful  picture  of  apprehension  and  physical  suffer- 
ing. 

Tin-  indications  are  to  increase  the  cerebral  circulation 
and  tO Stimulate  the  force  of  the  heart's  action  (see  article 

Shock.) 

/.or,//  Treatnu  ntqfBamorrliagi .  —  Haemorrhage  through 

the  abdominal  wound  may  arise  either  from   the  wound 
itself  or  have  an  intra-abdominal  origin.     In  either  i 
the  indication  is  to  tie  the   bleeding   vessel.    This  can 
be-  easily  done  it   it  is  Bituated  in  the  abdominal  wall,  al- 
though it  may  be  necessary  to  enlarge  the  opening  for 

that  purpose.     If  the  bl 1  escape  from  within  the  cavity 

the  indication  is  still  the  same',  bul  its  consummation  is 
hindered  by  the  dread  of  opening  into  the  abdominal  i 
ity,  together  with  the  presumptive  difficulty  of  finding; 
the  bleeding  point.  The  treatmenl  of  intra-abdominal 
li.i  morrhage,  consequently,  has  partaken  much  mote  of  a 
palliative  than  of  an  active  nature,  as  it  will  continue  to 
do,  no  doubt,  until  surgeons  shall  have  had  their  courage 

BufficienUy  fortified  bj  isolated  successful  precedents  to 

OUrage  them  to  decide  on  the  conditions  that  arc  suit- 
able for  carrying  active  measures  into  effect.  The  patient 
must  be  kept  perfectly  quiet,  and  cold  applications  .should 
be  carefully  made  to  the  abdominal  wall.  The  abdom- 
inal opening  should  remain  unobstructed,  in  order  to  per- 
mit the  escape  of  the  blood  that  might  otherwise  collect  in 
the  abdominal  cavity.     Antiseptics  are  to  lie  employ  ed  in 

a  manner  consistent  with  the  indications  just  stated". 

I'k  ,;  ntion  and  Treattm  ut  ■>/  !'■  ritonitis. — The  dual  in- 
dication to  prevent  and  subdue  peritoneal  inflammation  is 
the  most  important  one.  ami  to  accomplish  this  means  the 
saving  of  many  patients  who  have  been  permitted  hereto- 
fore to  die  unaided.  The  treatment  to  meet  this  indica- 
tion can  be  divided  into  the  local  and  the  constitutional 
forms.  The  local  is  by  far  the  most  important,  and  may 
be  classed  as  the  expectant  and  the  radical  or  operative 
measures  of  treatment,  the  latter  of  which  is  not  only 
difficult  of  performance,  but  is  hemmed  in  by  traditional 
as  well  as  actual  dangers.     The  causes  (,f  the  peritoneal 

inflammation  are :  ill  The  injury  d s  to  the  soft  parts 

by  the  agent  transmitting  the  violence  :  (2)  the  presence 
within  the  abdominal  cavity  of  blood  and  of  intestinal 
contents,  w  hich  is  the  direct  result  of  the  injury.  Haemor- 
rhage into  tin-  abdominal  cavity  cannot  be  prevented,  al- 
though severe  shock  and  the  apposition  of  the  intestinal 
walk  exert  a  very  strong  repressing  influence  upon  it, 
and  may  circumscribe  it  to  a  limited  area.  The  escape 
of  faecal  matter  into  the  peritoneal  cavity  depends  on  the 
portion  of  the  intestine  that  is  injured,  extent  of  the 
wound,  the  emptiness  of  the  bowel,  and  the  consistency  of 

its  ((intents.  Injuries  ,,f  the  ileum  and  colon  arc  charac- 
terized by  the  escape  of  faecal  matter  ;  of  the  jejunum,  of 
feculent  matter  ;  of  the  duodenum,  of  the  more  definite 
products  of  stomach-digestion.  The  influence  of  the  size 
of  the  wound  on  the  extravasation  of  the  intestinal  con- 
tents has  been  considered  already.  The  danger  of  faecal 
extravasation  is  indirect  proportion  to  the  amount  and 
fluidity  of  the  intestinal  contents.  The  dejrree  of  the 
intestinal  extravasation  into  the  peritoneal  cavity  is  in- 
sed  by  all  vigorous  and  unusual  movementsof  the  ab- 
dominal viscera,  due  to  coughing,  vomiting,  rough  hand- 
ling, or  rolling  the  patient  from  side  to  side,  and  the  area 
of  peritoneal  irritation  is  correspondingly  increased.  If 
the  surgeon  had  to  contend  only  against  tin-  inflammation 
caused  by  the  injury  of  the  parts  from  the  vulnerating 

agent,    his  task  would  be  a  simple   one  and   the  SUCCCSSt  8 

would  be  numerous,  Instead  of  this,  however,  the  same  in- 
fluence that  wounds  the  intestine  causes,  both  directly  and 
indirectly,  the  entrance  of  blood  and  intestinal  irritants 
into  the  peritoneal  cavity.  After  a  severe  injury,  blood 
is  always  present    there,  and  the  absence  of  intestinal 
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■matters,  too,  can  only  be  hoped  for,  not  expected.  The 
presence  of  even  a  small  amount  of  blood  in  the  peritoneal 
cavity  is  dangerous,  and  the  existence  of  faecal  matter  in 
this  situation  is,  according  to  the  late  Professor  S.  D. 
Gross,  invariably  fatal.  It  therefore  follows  that  any 
treatment  that  may  be  directed  to  combating  the  inflam- 
mation caused  by  the  injury  alone  will  be  inefficient,  if 
not  entirely  inoperative  ;  a  logical  conclusion  that  is  con- 
firmed by  the  death-record.  The  rational  local  treatment, 
therefore,  consists  in  the  removal  and  exclusion  of  all 
irritating  substances  from  t he  peritoneal  cavity,  and  in 
combating  the  resulting  inflammation  in  every  possible 
manner.  To  remove  and  permanently  exclude  the  irri- 
tating substances  "necessitates  opening  the  abdominal  cav- 
ity and  repairing  t lie  damage  done  to  the  intestine,  even 
at  the  risk  of  hastening  the  death  of  the  patient,  invit- 
ing the  criticisms  of  the  censorious,  and  perhaps  defeating 
the  ends  of  justice  in  a  medico-legal  complication.  That 
the  death  of  the  patient  might  be  hastened  by  the  step 
is  no  doubt  true  ;  but,  in  consideration  of  the  great  fatal- 
ity that  has  attended  the  common  methods  of  treatment, 
who  can  assume  for  a  moment,  with  any  degree  of  justice, 
that  the  operation  itself  alone  caused  the  death  of  the  pa- 
tient ?  With  medico-legal  complications  we  have  little 
to  do.  Our  aim  must  be  to  benefit  the  patient,  if  possi- 
ble, and  leave  the  legal  quibbling,  if  any  arise,  to  the 
■court  and  jury.  Wounds  of  the  intestines  will  conse- 
quently be  divided  into  two  forms — those  not  admitting 
of  abdominal  section,  and  those  in  which  it  may  be  done. 

Contused  Wounds. — Contused  wounds  of  the  intestines 
■do  not,  as  a  class,  admit  of  abdominal  section  ;  for  while 
it  is  true  that  the  contusion  may  be  so  severe  as  to  be  fol- 
lowed by  sloughing  of  the  intestinal  walls,  and  consequent 
extravasation  or  haemorrhage,  yet  the  uncertainty  of  the 
time  of  its  occurrence,  added  to  the  protecting  influence 
of  the  circumscribed  inflammation  following  local  inju- 
ries of  serous  surfaces,  makes  it  advisable,  at  the  pres- 
ent time  at  least,  to  rely  on  conservative  treatment  alone. 
The  patient  must  be  kept  absolutely  quiet ;  the  intestinal 
movements  should  be  subdued  by  opium.  The  patient 
should  be  nourished  by  the  bowel,  if  the  upper  third  of 
the  intestinal  tract  be  injured  ;  by  the  mouth,  if  the  lower 
third  be  wounded.  In  the  latter  instance  the  food  should 
have  no  residue,  to  escape,  perchance,  into  the  peritoneal 
cavity.  These  precautious  are  important  alike  in  all 
forms  of  intestinal  wounds.  Cold  to  the  abdomen,  by 
the  rubber-coil  or  other  efficient  means,  should  be  per- 
sistently employed.  The  bladder  should  be  emptied  with 
a  catheter,  else  efforts  to  expel  its  contents  may  increase 
the  pain  and  inflammation.  Aside,  from  these  special  pre- 
cautions, the  generally  recognized  ones  relating  to  pulse, 
temperature,  pain,  respiration,  etc.,  should  be  carried  into 
effect. 

Lacerated  Wounds. — A  lacerated  wound  of  the  intes- 
tine may  or  may  not  admit  of  abdominal  section.  There 
is  less  danger  of  extravasation  and  hemorrhage  with  a 
lacerated  wound  than  with  one  associated  with  abdom- 
inal penetration,  because  in  the  latter  the  vulnerating 
agent  drives  the  intestinal  contents  into  the  peritoneal 
cavity  through  the  numerous  openings  it  may  cause, 
while  in  the  former  the  tendency  to  diffusion  of  the  in- 
testinal contents  is  slight,  owing  to  the  nature  of  the  vi- 
olence and  the  limited  number  of  the  wounds  of  the 
intestines.  The  treatment  for  contused  wounds  of  the 
intestine  may  be  appropriate  for  this  form  of  injury.  If, 
however,  collapse  and  the  symptoms  of  intestinal  pene- 
tration follow  the  receipt  of  an  injury  of  the  abdomen, 
then  the  feasibility  of  abdominal  section  will  be  governed 
by  rules  to  be  elsewhere  stated. 

Punctured  and  Incised  Wounds. — In  an  uncomplicated 
punctured  wound  of  the  intestines  not  exceeding  eight 
millimetres  in  length,  the  question  of  abdominal  section 
need  not  be  raised.  If  it  be  thought  to  be  larger  than  this, 
the  advisability  of  the  measure  will  be  governed  directly  by 
the  size  of  the  wound  and  the  acuteuess  of  the  symptoms. 
An  incised  wound  of  the  intestines  is  more  dangerous 
than  a  punctured  one,  since  its  extent  is  greater  and  the 
danger  from  haemorrhage  and  extravasation  is  correspond- 
ingly increased.     Their  general  treatment,  however,  is 


similar  to  that  of  other  varieties.     The  expectant  plan  is 
better  in  these  than  in  gunshot  wounds. 

Gunshot  Wounds. — These  are  the  most  dangerous  in- 
juries to  which  the  intestine  can  be  subjected,  for  they 
not  only  cause  perforation  of  the  bowel  in  many  places, 
but  the  impetus  of  the  missile  carries  the  intestinal  con- 
tents along  its  track,  thereby  multiplying  the  points  of  ir- 
ritation. The  shock  is  usually  greater,  and  the  symptoms 
are  developed  more  rapidly  "and  with  greater  intensity 
than  in  the  other  forms  of  intestinal  injuries.  The  fatal 
results  before  alluded  to  are  due  principally  to  the  acute 
peritonitis  caused  by  the  presence  of  blood  and  intestinal 
contents  in  the  peritoneal  cavity.  While  these  facts  have 
long  been  recognized,  still  the  dread  of  opening  the  ab- 
dominal cavity  has  repelled  the  attempt  to  comply  with 
a  most  urgent  indication.  The  advent  of  scientific  anti- 
sepsis, and  the  astonishing  results  which  have  attended 
other  operations  that  have  involved  the  peritoneal  cavity, 
and  required  handling  of  its  contents,  establishing  the 
fact  that  this  procedure  (abdominal  section  or  laparotomy) 
exposes  the  patient  to  no  unusual  dangers,  are  stimulat- 
ing surgeons  to  appreciate  the  feasibility  of  treating  in- 
testinal wounds  on  the  basis  of  indicated  action  rather 
than  on  that  of  indefinite  expectation.  Laparotomy  should 
be  done  with  religious  care,  and  then  only  after  a  rigid 
preparation.  It  should  not  be  attempted  if  the  patient 
be  suffering  from  extreme  shock,  a  shock  so  profound  as 
to  warrant  the  belief  that  death  will  ensue  before  the 
completion  of  the  operation.  It  is  not  well  to  wait  until 
the  patient  lias  recovered  from  all  shock,  because  early 
shock,  when  severe,  is  more  often  due  to  loss  of  blood 
than  to  the  injury  alone  ;  to  wait  under  these  circum- 
stances might  sacrifice  the  only  opportunity  left  of  saving 
the  patient's  life.  The  antiseptic  precautions  relative  to 
the  sick-room,  the  patient,  the  surgeon  and  his  assist- 
ants, instruments,  dressing  of  the  wound,  etc.,  must  be, 
when  possible,  enforced  with  the  same  care  and  perti- 
nacity that  distinguishes  abdominal  operations  in  other  de- 
partments of  surgery.  Space  will  not  admit  of  a  detailed 
description  of  the  antiseptic  technique  that  should  be 
employed,  nor  should  it  be  necessary  at  this  time,  since 
it  has  been  described  so  fully  in  medical  journals  and 
special  treatises  that  its  details,  to  the  interested,  ought  to 
be  as  household  words.  The  steps  of  the  operation  con- 
sist :  (1)  In  thorough  antiseptic  precautions  ;  (2)  opening 
the  abdominal  cavity  ;  (3)  arrest  of  haemorrhage  and  re- 
moval of  irritants  from  the  peritoneal  cavity;  (4)  detec- 
tion and  repair  of  intestinal  wounds  ;  (5)  cleansing  the 
peritoneal  cavity  and  closing  the  abdominal  wound. 

1.  The  details  of  antiseptic  treatment  must  be  found 
elsewhere  (see   article  antiseptics). 

2.  In  opening  the  peritoneal  cavity  the  initiatory  inci- 
sion should  be  made  in  the  median  line,  at  one  side  of  the 
point  of  injury.  It  should  be  small  at  first,  just  suffi- 
cient to  afford  a  view  of  the  abdominal  contents  in  the 
line  of  the  injury,  and  may  thereafter  be  enlarged  up- 
ward or  downward  as  the  circumstances  of  the  case  may 
require.  Before  the  peritoneum  is  opened  all  haemor- 
rhage from  the  operation  wound  must  be  checked.  As 
the  peritoneum  is  divided,  its  free  borders  should-  be 
caught  witli  forceps,  that  are  allowed  to  lie  on  the  ab- 
dominal wall,  to  limit  the  peritoneal  retraction  ;  this  will 
facilitate  the  perfect  coaptation  so  important  in  abdom- 
inal closure.  The  sides  of  the  wound  should  then  be 
carefully  raised,  to  enable  the  operator  to  inspect  the  up- 
per surface  of  the  abdominal  viscera,  and  to  examine  for 
the  seat  of  the  wound,  for  the  existence  of  haemorrhage, 
and  for  the  presence  of  foreign  matter.  It  is  not  prob- 
able that  the  opening  of  the  intestinal  wound  will  be  seen, 
on  account  of  the  change  in  the  position  caused  by 
vermicular  action  and  the  disturbances  incident  to  the 
movements  of  the  patient — vomiting,  etc.  Still  the  omen- 
tum will  present  an  injured  point  beneath  the  abdominal 
wound,  and  more  or  less  blood,  and  possibly  faecal  matter, 
may  lie  seen  near  the  same  situation.  If  the  evidences 
that  are  seen  on  inspection,  when  taken  in  connection 
with  the  constitutional  symptoms,  do  not  warrant  the 
belief  that  the  intestines  have  been  wounded,  or  that 
haemorrhage  has  occurred,  the  abdominal  opening  may  be 
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closed  al  once.  To  this  procedure  should  in-  given  the 
appellation   exploratixH    laparotomy,    in   contradiction   to 

irotomy  in  entirety  i  t.,  when  intestinal  wounds  are 
fnuiiil  ana  repaired,  haemorrhage  checked,  and  the  peri- 
toneal  toilet  carefully  performed, 

:s    The  importance  of  arresting  the  haemorrhage  will 
ill  pend  upon  its  degree  and  location.    The  Bite  of  the 

itesl   amount   ol    hi I  will  direct   the  attention  to 

ill.  probable  situation  of  the  bleeding  vessel.  It  should 
at  first  be  noticed  if  the  vessels  of  the  abdominal  wall  be 
bleeding,  or  if  the  hemorrhage  come  from  the  probable 
course  taken  by  the  vulnerating  agent  through  the  abdom- 
inal contents.  In  either  instance  tie  the  vessels  as  soon 
as  practicable,  for  their  ligation  must  be  the  leading  indi- 
cation  if  the  haemorrhage  be  sev<  re  It  is  easy  to  secure 
tin-  bleeding  points  in  the  abdominal  wall,  since,  if  neces- 
sary, the  wound  can  be  enlarged  for  ili.it  purpose  with 
impunity.  It  is  not  an  easy  matter,  however,  to  find  the 
bleeding  point  when  the  blood  flows  from  between  the 
Intestinal  folds,  The  source  of  the  haemorrhage  in  this 
instance  should  be  searched  for  by  a  preconcerted  method 
rather  than  ina  bap-hazard  maimer.     The  former  plan 

will  enable  the  Burgeon  to  remove  the  hi 1  or  foreign 

matter  as  he  meets  it ;  by  the  latter  method  these  agents 
will  lie  disseminated  by  illogical  handling  and  their 
baneful  influences  will  be  correspondingly  increased.  If 
the  haemorrhage  be  so  Bevere  as  to  immediately  imperil 
the  life  of  the  patient,  great  haste  must  be  made.  Raise 
the  omentum  and  make  linn  pressure  with  a  large  sponge, 
which  has  been  rendered  antiseptic,  at  the  portion  of  the 
peritonea]  cavity  where  the  blood  appears.  Digital  press- 
ure on  the  abdominal  aorta  as  it  escapes  through  the  dia- 
phragm, if  the  haemorrhage  be  arterial — or  on  the  large 
veins  conducting  the  blood  toward  the  seat  of  the  injury, 
if  it  be  venous— will  no  doubt  exert  a  palliative  influ- 
ence on  the  degree  of  the  haemorrhage.     The  haemorrhage 

once  cheeked,  the  pressure  is  maintained  and  the  bleeding 

fnint  carefully  sought  after  without  prescribed  method 
t    will   occur  probably  only  when  the  movements  of  the 

abdominal  contents  or  the  influence  of  reaction  have 
disturbed  a  clot  thai  one  will  have  to  contend  with 
Mich  a  complication.     Usually,  if  a  vessel  of  large  size 

be  injured,  the  patient  will  die  from  loss  of  Mood  be- 
fore medical  assistance  can  he  had.  Ordinarily  the  sur- 
geon will  be  able  to  check  the  haemorrhage  and  remove 
the  blood  and  other  foreign  matters  simultaneously.  To 
fully  accomplish  the  third  indication  the  most  careful 
rch  must  be  made,  otherwise  a  clot  of  blood,  abitof 
faecal  matter,  or  e\  en  an  intesl  inal  wound,  may  escape  the 
eye.  The  probable  course  of  the  missile  must  be  studied, 
and.  irrespective  of  the  conclusion  arrived  at,  it  must  not 
he  forgotten  that  a  ball  can  make  ten  or  fifteen  openings 
in  the  intestines,  or  an  agent  producing  a  punctured  or 
incised  wound  may  cause  half  that  number  ;  each  one  of 
which  may  become  the  scat  of  haemorrhage  and  faecal  ex- 
travasation. To  he  certain  of  the  extent  of  the  injury,  it 
therefore  becomes  necessary  to  examine  the  entire  length 
oi  the  intestinal  tract,  and  also  the  crooks  and  pockets  be- 
tween the  intestines,  the  omentum,  the  mesentery,  and 
the  peritoneal  pouch  - 

detection   and    repair  of   intestinal  wounds  is  a 

most  difficult  indication  to  meet  :  it  will  consume  much 
time,  and  will  call  for  all   the  patience  and  the  resources 

possessed  by  the  Burgeon.     The  fourth  indication  is  so 

closely  allied   to  the   third   that   they  should   go  hand   in 

hand,  they  should  begin  together,  and  cease  at  the  same 

time.      The  bleeding   points   of  the   third    indication   will 

always  determine  the  location  of  the  injuries  to  besought 
.a  the  fourth,  aad  inasmuch  as  the  blood  and  faecal  ex 

travasation  will  he  found  at  the  points  of  injury,  the  third 
and  fourth  indications  must  he  carried  into  effect  simulta- 

isly.  The  especial  agents  necessary  for  the  fulfilment 
ol  this  indication  are:  (1)  Those  for  protection  of  the  intes- 
tines during  their  examination  and  repair,  and  for  the  re- 
mi",  a  1  of  irritants  from  the  abdominal  cavitj  ;  (2)  those  to 

be  employed  in  the  repair  nt  the  intestine.  The  agents  of 
the  first  division  are  antiseptic  Bpongi  a  of  two  kinds,  one 
the  common  \  urgit  nl  -i lt-  .  then-  should  be 

at  ha-!  a  dozen  of  these,  and  they  should  always  hi' care- 


fully counted   at   the   beginning  of  the  operation,  and   as 

carefully  recounted  before  the  abdomen  is  closed,  other- 
wise one  may  remain  in  the  abdominal  cavity.  A  half- 
dozen  good  sponge-holders  should  also  he  at  hand.  The 
second  kind  of  BpongeS  should  lie  hroad.  Mat,  and  tine- 
textured.  A  hall-dozen  Ol  these  should  he  at  hand. 
There  should  also  he  a  do/en  tine-textured  tow  els  of  ordi- 
nary proportions.  (,r  in  lieu  thereof  a  number  of  pieces  of 

carbolized  gauze  cut  of  a  corresponding  size;  an  abun- 
dance of  antiseptic  solutions  at  the  temperature  of  the 
body,  and  a  ready  means  of  replenishing  them  and  main* 
tainlng  their  warmth.  Thiersch's  fluid  (composed  of  one 
grain  of  o  ill:  ■•,  h;  ::  id  and  mx  grains  of  bora  it  a<  id  to  an 
ounce  of  water),  Mehloridc-of  mercury  solution  (1  to  10,- 
000),  solution  of  carbolic  acid(l  to  100),  can  be  used  in 
tact  with  the  peritonea]  surfaces;  for  other  purposes 
a  solution  of  mercuric  bichloride  d  to  2,000)  or  oi  car- 
bolic acid  (l  to  40)  may  be  used ;  non-metallic  basins  iu 
abundance,  to  hold  antiseptic  fluids  and  the  clean  and 
soiled  sponges.     If  possible  the  operating-room  should 

have  been  made  aseptic,  and  the  temperature  raised  suffi- 
ciently before  the  operation  is  commenced  to  contribute 
largely  to  the  maintenance  of  the  normal  warmth  of  the 

exposed  paitS. 

The  agents  of  the  second  division  comprise  materials 
for  ligatures  and  sutures  :  Carbolized,  iron-dyed  silk  may 
be  employed  for  both  purposes;  antiseptic  catgut  of  small 
si/e  may  be  used  exclusively  for  ligatures,  while  both 
agents  can  he  used  for  suturing;  there  are  also  required' 
curved  needles  of  small  size,  and  w  ithout  sharp  edges,  for 
sewing  peritoneal  and  intestinal  surfaces;  thumb- and 
mouse-tooth  forceps,  to  raise  the  borders  of  the  wound  ; 
artery-  and  needle-forceps,  for  obvious  purposes;  1 
catch-forceps,  with  horseshoe-shaped  blades,  to  close  the 
openings  at  the  side  of  the  intestine  of  a  similar  shape  ; 
two  or  three  long-bladed  catch-forceps,  with  the  blades; 
protected  by  rubber-tubing,  to  compress  the  intestine 
transversely  abo^  eand  below  apoint  of  partial  or  complete 
division  of  its  transverse  diameter.  Abbe's  intestinal  pin- 
cers are  useful,  yet  the  nimble  fingers  of  an  assistant,  sup- 
plemented by  the  closure  of  the  lumen  of  the  intestine  by 
narrow  strips  of  iodoform  gauze  tied  loosely  around  it, 
will  be  found  quite  as  efficient  as  any  mechanical  means 
that  have  as  yet  Keen  devised.  Curved  and  Straight  - 
sors  ;  aneurismal  needle  and  grooved  director  ;  tenacula  ; 
a  half-dozen  or  more  goldbeater's-skin  bags,  to  be  used 
inflated  in  the  open  ends  of  the  gut  in  excision  of  the  in- 
testine ;  scalpels  and  other  common  surgical  instruments 
are  likew  is,,  needed.  The  blood  and  faecal  matter  should 
be  removed  with  the  small  sponges  as  soon  as  seen,  all 
bleeding  points  caught  and  tied,  and  all  intestinal  wounds 
temporarily  closed  with  clamps  to  prevent  the  further 
escape  of  irritants.  The  examination  of  the  intestines, 
on  lent  u  in.  mesentery,  peritoneum,  etc.,  should  be  conduct- 
ed systematically  from  above  or  below,  according  to  the 

site  of  the  wound,  all  surfaces  of  the  intestines  and  their 
attachments  being  inspected.  As  soon  as  they  are  thor- 
ilv  examined  tiny  should  he  pushed  aside,  and  kept 
separated  from  those  remaining  Unexamined  by  means  of 
one  or  more  of  the  large,  warm,  flat  sponges  before  men- 
tioned. If  it  he  impracticable  to  examine  the  abdominal 
cavity  and  its  contents  while  the  intestines  remain  in  situ, 
the  intc  Btines  should  he  removed  without  hesitation,  and 
he  carefully  and  entirely  wrapped  in  the  towels  or  pi 
of  antiseptic  gauze  that  have  been  saturated  by  the  warm 
Thiersch s  fluid  or  other  proper  antiseptic  solutions,  and 
laid  on  the  anterior  surface  of  the  abdomen.  They  should 
he  kepi  Well  w  armed,  and  should  he  moistened  frequently 
by  the  antiseptic  solution.  This  course  is  far  safer  than 
to  hustle  and  crowd  them  from  side  to  side  in  the  ab- 
dominal cavity,  in  the  almost  vain  efforts  to  entirely  re- 
move the  blood  and  laces  or  todeted  the  last  intestinal 
wound.  The  attention  of  the  surgeon  must  now  he  di- 
rected to  repairing  the  intestine.  This  is  accomplished 
by  one  of  two  methods,  ill  By  directly  closing  the 
openings;  (2)  by  excision  of  a  portion  of  the  intestine, 
and  the  union  of  the  divided  extremities,  'flic  former 
may  he  done  when  the  closure  of  the  wound  will  not 
diminish   the  intestinal   calibre   more  than  one-third  ;  the 
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latter  when  the  gut  is  gangrenous,  or  when  its  proper 
closure  will  reduce  its  calibre  unduly.  The  parts  to  be 
repaired  must  be  completely  isolated  by  the  warm,  mois- 
tened antiseptic  sponges  and  towels,  not  only  to  keep  the 
intestines  warm  and  moist,  but  also  to  prevent  the  blood 
and  faecal  matters  from  coming  in  contact  with  other  se- 
rous surfaces.  The  borders  of  the  intestinal  wound  should 
be  thoroughly  cleaned,  and  the  ragged  edges  trimmed  off  ; 
and  the  cavity  of  the  intestine  near  to  the  wound  should 
be  entirely  relieved  of  its  contents.  The  wound  may 
then  be  closed  by  either  the  Gely,  Lembert,  or  continu- 
ous sutures  ;  a  double  row  of  the  Lembert  or  continuous 
varieties  may  be  made  ;  or  a  single  row  of  each  instead, 
or  the  Czerny-Lembert  suture.  In  either  instance  the 
sutures  should  extend  to  and  not  through  the  mucous 
membrane,  and  not  be  more  than  three  lines  apart.  Cat- 
gut or  silk  may  be  used,  but  I  now  think  the  loose-text- 
ured, earbolized,  iron-dyed  silk  to  be  the  more  suitable. 
If  the  mesenteric  border  only  of  the  intestine  be  injured, 
the  gut  should  be  excised,  because  gangrene  is  liable  to 
follow  from  injury  to  the  vessels  of  this  part.  When  the 
intestine  is  completely  severed,  either  by  the  original  in- 
jury or  by  the  knife  of  the  surgeon,  the  difficulty  of  ad- 
justing the  cut  borders  is  much  increased.  The  portion 
to  be  repaired  must  be  carefully  isolated  by  towels  and 
sponges,  as  in  the  first  instance. 

The  uppermost  extremity  of  the  divided  intestine  will 
he  known  by  the  greater  amount  of  faecal  matter  seen  at 
its  open  end.  The  intestinal  contents  must  be  pushed 
aside  for  some  distance  from  the  portion  to  be  oper- 
ated upon  ;  at  this  situation  the  intestine  is  clamped 
transversely,  or,  as  is  usually  preferred,  is  held  between 
the  fingers  of  an  assistant — as  the  use  of  clamps  has 
been  shown  by  Parkes  to  impair  the  circulation  at  the 
points  grasped  to  a  degree  that,  if  carelessly  or  continu- 
ously applied,  may  cause  circumscribed  sloughing  of  the 
part.  The  transverse  compression  of  the  lumen  of  the 
intestine  prevents  the  escape  of  intestinal  contents,  and 
while  the  assistant  accomplishes  this  with  one  hand,  with 
the  other  he  can  aid  the  operator  in  his  manipulations. 
The  excision  is  made  with  sharp,  straight-bladed  scissors, 
at  a  right  angle  with  the  long  axis  of  the  intestine.  The 
length  of  the  portion  removed  will  depend  on  the  extent 
of  the  injury — always  sufficient  to  include  it,  even  though 
it  be  six  or  eight  inches  in  extent.  The  vascular  supply 
of  the  intestine  at  the  seat  of  the  injury  must  be  carefully 
examined,  and  all  that  portion  of  the  gut  excised  that 
has  an  impaired  supply  of  blood,  else  gangrene  of  the 
bowel  may  ensue.  In  fact,  it  is  a  wise  precaution  in  ex- 
cision always  to  divide  the  gut  at  those  points  which  will 
afford  the  best  vascular  supply  to  the  extremities  to  be 
united — that  is,  close  to  the  entrance  of  a  mesenteric  ves- 
sel into  the  unimpaired  portions.  The  mesentery  corre- 
sponding to  the  portion  of  the  gut  removed  can  be  cut 
away  in  the  form  of  an  isosceles  triangle,  the  base  of 
which  shall  correspond  to  its  intestinal  attachment ;  or  it 
may  be  ligatcd  ea  masse  or  in  sections  at  its  point  of  at- 
tachment, and  allowed  to  remain  free  in  the  abdominal 
cavity.  Parkes  considers  the  latter  plan  as  unsafe,  since, 
owing  to  the  feeble  vitality  of  its  tissue,  gangrene  of  the 
distal  extremities  of  the  mesenteric  stumps  frequently  re- 
sulted ;  he  advises  that  the  entire  mass  he  included  in 
one  ligature  drawn  tight  enough  to  check  the  bleeding, 
and  that,  after  the  sewing  of  the  divided  extremities  is 
completed,  the  stump  be  stitched  to  the  seat  of  the  oper- 
ation, thereby  forming  again  as  nearly  as  possible  a  con- 
tinuous mesenteric  surface.  This  method  was,  in  his  ex- 
periments, certainly  followed  by  less  mortification  and 
consequently  better  results  than  the  one  just  mentioned. 
It  is  suggested  that  the  excision  can  be  satisfactorily 
made  without  a  division  of  the  mesenteric  vessels  by  the 
following  plan  :  Make  two  incisions,  one  on  each  side  of 
the  mesenteric  vessels  at  a  distance  of  about  half  an  inch 
from  them,  through  the  wall  of  the  intestine  in  its  long 
axis,  corresponding  in  length  to  the  portion  of  intestine 
to  be  removed  ;  tear  away  the  mucous  lining  of  this  mes- 
enteric strip,  and  unite  its  peritoneal  borders  by  a  con- 
tinuous suture  of  fine  catgut.  After  the  excision  is  com- 
pleted, and  the  ends  of  the  intestine  have  been  united, 


the  mesenteric  strip  will  present  a  looped  appearance, 
due  to  the  approximation  of  the  intestinal  extremities. 
The  opening  of  the  loop  should  then  be  closed  by  sutures. 
This  method  will  obviate  the  division  of  blood-vessels, 
render  the  presence  of  ligatures  unnecessary,  and  leave 
no  raw  surfaces  exposed  in  the  abdominal  cavity.  The 
same  observer  found  it  advisable  to  resect,  if  the  intes- 
tine were  injured  at  its  mesentery  border,  not  alone  on 
account  of  the  danger  of  gangrene,  but  because  a  simple 
closure  of  a_  wound  in  this  situation  caused  an  objection- 
able elbow  in  the  intestine.  Almost  immediately  follow- 
ing the  division  of  the  intestine,  in  excision,  the  calibre  of 
the  gut  is  diminished  by  contraction  of  its  circular  fibres, 
and  the  mucous  membrane  is  markedly  everted  and  be- 
comes the  chief  obstacle  to  the  apposition  of  the  borders 
of  the  divided  extremities.  As  soon  as  all  haemorrhage 
is  cheeked,  the  extremities  of  the  intestine  are  approxi- 
mated by  an  assistant,  and  a  Czerny-Lembert  or  other 
form  of  suture  introduced  at  the  mesenteric  border  of 
the  intestine,  care  being  taken  to  thoroughly  close  the 
triangular  space  at  this  point  caused  by  the  reflection  of 
the  peritoneum  from  the  walls  of  the  intestine.  After 
this  the  protruding  mucous  membrane  is  pushed  into  the 
intestine,  and  a  suture  is  introduced  at  each  of  the  three 
remaining  aspects  of  the  bowel,  and  then  the  interven- 
ing spaces  are  properly  sewed.  This  plan  is  far  better 
than  to  commence  to  sew  at  any  given  point  and  com- 
plete the  union  of  the  borders  by  sewing  directly  around 
the  intestine.  In  no  instance  should  a  suture  be  passed 
through  the  mucous  membrane.  If  a  Lembert  or  Gely 
be  used,  at  least  three  or  four  lines  of  peritoneum  should 
be  included  in  the  grasp  of  the  suture  at  each  extremity 
of  the  intestine.  A  suture  should  be  drawn  only  suffi- 
ciently tight  to  bring  the  severed  borders  in  close  appo- 
sition, for  if  drawn  too  tightly  the  tissue  grasped  by  it 
will  slough;  if  a  single  row  of  sutures  alone  is  to  be 
made,  they  should  lie  placed  about  five  millimetres  apart. 
If  a  double  row  is  to  be  employed,  those  of  the  first  row 
can  be  deposited  within  six  or  seven  millimetres  of  each 
other,  while  those  of  the  second  row  (continuous  or  in- 
terrupted) should  be  placed  at  the  intervals  between  those 
of  the  former.  The  Lembert  suture  is  the  simplest,  and 
of  equal  efficiency  to  any  other,  and  is  therefore  to  be 
recommended,  although  any  suture  that  properly  ap- 
proximates and  retains  the  divided  surfaces  can  be  used. 
Treves  has  recommended  and  figured  an  instrument,  as 
an  aid  to  sewing  the  intestinal  extremities — since  dis- 
carded by  him — that  distends  and  fixes  the  open  ends  of 
the  intestine  at  the  same  time.  This  more  elaborate  in- 
strument can  be  quite  satisfactorily  extemporized  by  the 
introduction  into  the  divided  extremities  of  the  intes- 
tine of  a  distensible  goldbeater's-skin  bag,  or  condom. 
A  macaroni  or  gelatine  tube  may  be  used  instead  ;  in 
fact,  any  agent  may  be  introduced  that  will  support  the 
extremities  of  the  intestine  which  are  drawn  over  it,  and 
will  thereafter  escape  from  the  bowel  without  harm  to 
the  patient.  The  rubber  or  goldbeater's-skin  condom  is 
the  best,  however,  and  can  be  disposed  of  after  the  oper- 
ation in  either  of  two  ways:  (1)  A  string  can  be  tied 
loosely  around  its  centre  after  it  is  suitably  distended,  and 
allowed  to  escape  between  the  extremities  of  the  intestine  ; 
with  this,  when  the  intestinal  extremities  are  about  three- 
fourths  united  and  after  the  condom  has  been  collapsed, 
the  tube  can  be  drawn  through  the  ununited  portion  of 
the  intestine,  after  which  the  remaining  opening  is  closed. 
(2)  After  the  extremities  of  the  intestine  are  united,  a 
narrow-bladed  tenotome  can  be  passed  through  the  intes- 
tine into  the  extremity  of  the  distended  tube,  causing  it 
to  collapse  and  be  subsequently  discharged  by  the  bowel. 
The  small  opening  made  by  the  tenotome  in  the  intestine 
must  be  closed  by  a  Lembert  suture. 

Cleansing  the  Peritoneal  Cavity  and  dosing  tlic  Abdomi- 
nal Wound  constitute  the  fifth  indication.  All  bleeding 
points  must  be  closed  by  ligaturing,  if  possible  ;  if  not, 
by  cautery.  It  must  not  be  forgotten  that  the  tendency 
of  the  intra-abdominal  vessels  to  bleed,  when  not  ex- 
posed to  air,  is  very  great  ;  therefore  a  simple  oozing 
before  the  closure  of  the  abdominal  walls  is  likely  to 
become  a  formidable  haemorrhage  thereafter,  and  even 
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though  the  secondary  oozing  be  not  sufficient  to  imperil 

ill.  life  by  1"--  "t  blood,  ii  will  be  almost  certain  to  do 
-.1  ii\  causing  peritonitis  or  septicaemia. 

The  blood,  other  fluids,  faecal  matters,  and  all  foreign 
ata  must  in-  removed  from  tin-  abdominal  cavirj  . 
and  its  contents  and  culs-d\  tax,  thoroughly  wiped  by 
warm,  Boft,  antiseptic  sponges  soaked  in  Thiersch  a  fluid, 
a  two-per-cent  solution  ol  carbolic  acid,  or  a  solution  of 
bichloride  of  inercurj  .1  in  in, nun,     Too  great  care  can 

aol  be  taken  in  8] gingawai  the  foreign  matter.     The 

same  portion  oi  sponge  should  be  applied  to  a  serous  Bur 
ii  applj  ii  repeated!}  causes  quite  as 
surely  the  dissemination  as  the  removal  of  the  irritating 
agents.  The  abdominal  wound  is  now  closed  by  a  deep 
ami  superficial  row  ol  sutures,  or  bj  :i  single  deep  row, 
as  in  abdominal  section  for  other  purposes,  and  is  drained, 
if  necessary,  then  dressed  antiseptically  ;  thcpalient  should 
be  quieted  by  small  doses  of  an  opiate  ;  the  diet  must  be 
light  at  Brat,  and  of  a  nature  to  leave  little  or  mi  residue  ; 
the  bladder  should  be  evacuated  with  a  catheter. 

Expectant  Treatment  of  Gunshot  Wounds. — This  mi  thod 
of  treatment,  like  tin1  active,  can  be  divided  into  consti- 
tutional and  local,  ami  then  iistitutional  treatment  in  this 
t-ii  in  of  injury  differs  in  no  essential  particular  from  that 
employed  for  other  kinds  h  intestinal  wounds.  Bince 
shock  has  been  considered  already,  the  leading  indica- 
tions now   arc  in  arrest  haemorrhage,  relieve  pain,  ami 

subdue  inflai ation.     If  the  blood  escape  externally,  its 

flow  should  Dot  !"•  impeded,  and  the  patient  should  be 
placed  >'i  as  to  facilitate  its  discharge.  If  ii  be  suspect- 
ed that  the  haemorrhage  come  from  a  wounded  vessel 

of  the  alnl inal  wall,  the  opening  should  lie  enlarged 

t<>  secure  the  bleeding  point.  If  tin1  blood  come  from 
within  the  cavity,  tin-  patient  should  lie  retained  in  a 
recumbent  posture,  and  the  flow  from  the  external  wound 
aided  by  the  fmve  of  gravity.  All  movements  of  the 
abdominal  wall  and  iN  contents  should  he  kept  under 
control  as  much  as  practicable,  hy  limiting  the  action  of 
the  diaphragm  with  bandages  or  adhesive  strips  carried 
around  the  lower  portion  "I  the  thorax.  Talking,  cough- 
ing, vomiting,  ami  hiccoughing,  especially  the  last  three, 

Hills!    he    cheeked,    if    possible.       The    intestinal    peristal- 

si8,  too,  should  lie  controlled.  The  patient  should  he 
kept  absolutely  quiet  in  body  and  mind,  and  the  blad- 
der emptied  frequently  with  a  catheter.  Opium,  in  mod- 
erate but  repealed  doses,  meets  the  requirements  of  the 
aforegoing  manifestations  in  the  best  possible  manner. 
Cold  applied  to  i  in-  abdominal  wall,  by  means  of  the  rub- 
ber (oil  or  by  similar  devices,  will  he  serviceable,  pro- 
vided it  he  not  annoying  to  the  patient.  Loose  textured, 
moistened,  antiseptic  cloths  should  he  placed  over  ami 
around  tin-  wound,  to  exclude  septic  influences  as  much 
— ible.     This  texture  will  not  only  absorb  the  blood 

as  fasl  as    il    (lows,   lint    may  even  aid  ill    its  escape  bv    the 

influence  of  capillar}  attraction.  Little,  if  any,  good  can 
in  expected  from  the  administration  of  cold  water,  seda- 
tives, astringents,  etc.  ;  and,  moreover,  such  administra- 
tion will  expose  the  patient  to  the  danger  of  the  fluids 
entering   the  abdominal    cavity   through   the   intestinal 

wound.     If  tin-  ha- rrhage  lie  abundant  and  persistent, 

the  abdominal  wound  may  be  closed  ami  the  wall  c 

pressed  bj  means  of  a  n \  tailed  bandage,  which  may 

exercise  a  restraining  influence  upon  it;  yet,  a  case  de- 
manding a  measure  of  this  kind  can  receive  little  limn- 
than  transient  benefit  from  its  application,  if  the  in- 
testinal contents  escape  from  the  abdominal  wound,  quiet 
must  be  enforced  by  every  possible  means,  ami  no  influ- 
ence should  he  permitted  to  interfere  with  their  exit. 
Tin-  Imp,-  foi   tin-  patient's  lite  may  rest   alone  on  the  tact 

that  tin-  feculent  matters  may  not  have  extended  from 
the  region  of  the  line  of  the  injury,  and  that  inflamma- 
tory adhesion  may  quickly  occur  and  not  only  limit  the 
extension  "i  the  extravasation,  hut  also  guide  it  through 
the  external  opening.     Ii  is  therefore  evident  that  little 

els,-  call   he  done-    salcly.  cxcepl   to  secure  perfect   i|llict    to 

the  patient  ami  an  unobstructed  flow  from  the  external 

opening.  Opium  will  accomplish  the  former,  while  the 
latter  may  he  aided  bj  increasing  the  size  of  the  abdomi- 
nal wound  and  hy  placing   the   patient  in  such  a  position 


that  the  force  of  gravity  will  exert  its  continuous  influ- 
ence.     All  attempt  to  find  the  wound   in  the  intestine  by 

enlarging  the  abdominal  opening,  and  drawing  a  gul 

through  it.  is  much  more  likely  to  increase  the  area  of  the 

extravasation  and  to  break  up  the  limiting  adhesion  than 
to  improve  the  original  chances  ol  recoverj  It  an  in- 
testine escape  from  the  wound  of  the  abdominal  wall,  and 
an  opening  into  its  lumen  be  s,  ,  n.  this  opening  should  he 

closed  at  once,  tin-  intestine  sponged  clean,  and  gently 

returned  into  the  abdominal  cavity,  but  the  abdominal 
wound  si  i,,u  Id  not  be  closed,  because  other  portions  of  the 
LMit  may  be  w  on  in  led  as  well.  If  the  wounded  portion  of 
a  LrUt  present  itself  at  the  abdominal  Opening,  it  is  better 
lo  stitch  it  in  position  than  to  draw  it  out  with  the  \  icvv  of 
closing  the  wound  ami  replacing  the  \  iseus.  since  to  do  the 
latter  may  causi  fa  <  a]  extravasation  without  affording  the 
patient  a  compensating  advantage,     Then  i  .son 

to  believe  that  a  less  number  die  under  this  course  of  ti 
incut,  supplemented  by  the  operations  for  tin-  cure  of  ar- 
tificial anus  resulting  therefrom,  than  from  the  more  rad- 
ical procedure— laparotomy.     If  other  viscera  than  the 
intestines  escape  from  tin-  abdominal  wound,  they  should 

be   cleansed    and    returned    at    once,  provided,    of   COU1 

that  their  conditions  fully  comply  with  the  requirements 
of  like  conditions  in  intestinal  wounds 

It  w  ill  he  seen  that  the  operative  treatment — laparotomy 
— has  been  given  the  greater  space  ami  is  considered  w  ith 

the    greater   detail.      Il    does   n,,t    follow,    however,    from 

this,  that  the  writer  believes  that  the  radical  method 
should  supersede  all  other  plans  of  treatment  ;  on  the 

contrary,  il  is  very  essential  at  this  time  that  the  cases  to 
be  subjected  to  the  radical  method  be  -  lei  ti'l  w  ith  _ 
caution,  and  with  a  lively  appn  In  Dsion  of  the   fact   that, 
any  abuse  at  this  the   period   of   its   infancy   may  Consign 

again  that  which  bids  fair  to  become  a  life  saving  ex- 
pedient to  the  regions  of  traditional  fear  and  distrust, 
from    which    it    is    but    slowly    emerging   guided    by    the 

modern  established  principles  of  cleanliness  and  antisep- 
tics. It  is  the  belief  of  the  writer  that  exploratory  lapa- 
rotomy under  favorable  surroundings  will  soon  become 
an  accepted  procedure.     Then  the  conditions  calling  for 

laparotomy  in  entirety  can  be  established  with  as  much 
certainty  as  those  that  are  decisive  ill  the  solution  of 
less  fatal  though  not  less  troublesome  surgical  problems. 
PBOGKOBJB. — The  prognosis  of  intestinal  wounds  is  in- 
variably bad.  Their  complications,  the  amount  of  vio- 
lence, tin-  nature  and  situation  of  the  wound,  the  degree  of 
fulness  of  t he  intestinal  canal,  the  strength  of  the  patient. 
the  nature  of  his  surroundings,  together  with  the  avail- 
ability of  suitable  means  of  treatment,  are  of  the  greatest 
importance  in  computing  the  narrow  chances  of  the  lib-  of 
the  patient.  The  prognosis  ol  contused  wounds  is  better 
than  of  the  other  1  mi  lis.  since  no  immediate  extravasation 
of  faecal  matter  ami  but  limited  haemorrhage  can  occur. 
If  a  subsequent  sloughing  of  the  bruised  tissues  occur, 
the  circumscribed  reparative  influences  that  have  already 
taken  place  may  exclude  all  foreign  matters  from  the  ab- 
dominal cavity.  Ruptured  01  lacerated  wounds  of  the 
intestine  have  thus  far  proved  more  fatal  than  either  of 
the  other  forms  ;  live  cases  occurred  during  the  late  war. 
all  of  which  were  fatal.  (If  those  thus  far  reported  from 
all  sources  the  jejunum  was  injured  in  fifty  per  cent,  of 
the  cases,  all  of  which  were  fatal.  Ruptures  of  the  duo- 
denum and  ileum  are  more  frequent  ami  more  fatal  than 
those  of  the  colon. 

Punctured  and  incised  wounds  of  the  intestine  are  less 

fatal  than  are  the  ruptured  and  gunshot  varieties.  These 
forms  are  not  frequent,  and  are  more  often  inflicted  in 
private  biaw  Is  than  in  war. 

The  rate  of  recovery  when  the  opening  in  the  gut  is 
closed  by  suture,  and  the  gut  is  returned  into  the  ah 
(luminal   cavity    through   the  opening   ill    the  abdominal 

wall  through, which  it  has  protruded,  with  an  enlarge- 
ment of  the  same  ill  some  cases  for  the  purpose  of  secur- 
ing the  bleeding  points,  certainly  warrants  an  early  and 
active  interference,  since  the  percentage  of  recoveries  in 

such  cases  in  civil  lite  in  American  practice  is  nearly 
twenty  nine.      Gun8hol    wounds   of  the   intestine   are  <x 

ceedingly  dangerous  Injuries;  during  the  late  war  the 
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percentage  of  recoveries  from  these  wounds  ranged  from 
seven  to  ten  per  cent.  The  prognosis  in  all  forms  of  in- 
juries is  more  unfavorable  in  military  than  in  civil  life, 
since  the  greater  exposure,  the  handling  of  the  patient, 
and  adverse  hospital  influences  are  more  potent  factors 
in  military  than  in  civil  practice.  The  prognosis  is  modi- 
fied by  the  portion  of  the  bowel  injured,  as  wounds  of 
the  duodenum  are  especially  fatal  on  account  of  the 
associated  complicating  wounds  of  the  stomach,  liver, 
gall-bladder,  nervous  plexuses,  etc.  The  wound  of  it- 
self is  not  so  immediately  or  certainly  fatal  as  a  wound 
of  a  portion  of  the  intestine  more  completely  invested 
with  peritoneum,  because  of  the  less  liability  of  intra- 
peritoneal extravasation.  Wounds  of  the  jejunum  are 
less  fatal,  if  possible,  than  those  of  the  ileum,  since  the 
jejunum  is  less  plethoric  than  the  ileum  and  its  contents 
are  less  irritating.  It  is  not  worth  while,  however,  to 
split  hairs  between  the  two,  since  in  either  instance  the 
escape  of  intestinal  contents  into  the  abdominal  cavity 
has  almost  invariably  proved  fatal.  On  account  of  the 
anatomical  reasons  already  given,  wounds  of  the  large 
intestine  are  much  less  fatal  than  those  of  the  small  intes- 
tine, with  perhaps  the  exception  of  those  of  the  trans- 
verse colon,  which,  like  the  small  intestine,  is  entirely 
surrounded  by  peritoneum.  Wounds  of  the  sigmoid 
flexure  and  descending  colon  are  less  fatal  than  those  of 
the  caput  coli  and  ascending  colon.  Of  the  fifty-nine 
cases  of  wounds  of  the  large  intestine  that  occurred  (lur- 
ing the  late  war,  forty-one  made  a  partial  or  a  complete 
recovery.  The  prognosis  of  all  intestinal  wounds  will  be 
modified  by  the  existence  and  treatment  of  the  attend- 
ing complications.  If  an  important  viscus  be  injured,  if 
gangrene  of  the  intestine  or  mesentery  follow  an  opera- 
tion, if  the  omental  tissue  be  filled  with  blood,  requiring 
the  removal  of  that  portion,  or  if  it  be  not  removed  and 
abscess  of  the  omentum  occur  ;  or  if  secondary  haemor- 
rhage set  in,  and  if  almost  innumerable  other  complica- 
tions, which  can  only  be  anticipated  and  prevented  by 
great  care,  close  observation,  and  experience,  happen — 
then,  of  course,  the  result  must  be  correspondingly  modi- 
fied. 

The  prognosis  of  gunshot  wounds  of  the  intestine 
when  treated  by  laparotomy  in  entirety  is  as  yet  un- 
settled, although  the  results  thus  far  obtained  are  indeed 
sufficiently  satisfactory  to  warrant  the  belief  that  it  must 
become  ultimately  a  generally  recognized  method  of  pro- 
cedure. Fitzgerald,  of  Australia,  in  February,  1882,  en- 
larged the  abdominal  opening  and  excised  ten  inches  of 
intestine  for  a  gunshot  wound.  Kinloch,  of  South  Caro- 
lina, in  November,  1882,  and  also  Lloyd,  in  February, 
1882,  operated  by  median  incisions  for  gunshot  wounds. 
These  cases  did  not  recover.  Dr.  W.  T.  Bull,  of  New 
York,  operated  successfully  in  November,  1883,  and  again 
in  August,  1886,  for  similar  wounds.  Dr.  J.  B.  Hamil- 
ton, of  the  United  States  Army,  operated  successfully  in 
July,  1885.  Kocher,  of  Berlin,  has  recorded  a  favorable 
result  following  laparotomy  for  gunshot  wound  of  the 
stomach.  Drs.  Ramsey,  Park,  Annandale,  Dennis  (2), 
and  Seymour  have  each  performed  laparotomy  for  pene- 
trating wounds,  but  the  patients  died.  The  writer  knows 
of  four  cases,  as  yet  not  reported,  for  which  this  operation 
has  been  performed  unsuccessfully  for  similar  injuries  ; 
still,  with  these  added,  the  rate  of  recovery  is  then  even 
double  that  of  the  expectant  plan.  It  is  also  to  be  seen 
that,  of  the  thirteen  cases  here  considered,  four  termi- 
nated favorably,  giving  a  percentage  of  recoveries  of  thirty, 
as  against  five  to  seven  per  cent,  from  the  methods  em- 
ployed during  the  late  war.  If  the  case  of  Kocher  be 
eliminated  the  percentage  of  recoveries  is  twenty-five.  It 
is  no  doubt  true  that  the  percentage  of  recoveries  given 
here  would  have  been  much  less  had  the  patients  been  sur- 
rounded by  the  unfavorable  influences  incident  to  war. 

Sequelae. — The  most  common  sequel  of  all  forms  of 
wounds  of  the  intestines  is  a  fsecal  fistula,  the  treatment 
of  which,  however,  is  elsewhere  considered.  Strangula- 
tion may  occur  at  any  period  of  after-life  from  the  fibrous 
bands  following  the  inflammatory  action,  or  rents  result- 
ing from  the  injury  in  the  omentum,  mesentery,  or  other 
tissues  of  the  abdominal  cavity. 


Obstinate  obstruction  to  the  passage  of  the  intestinal  con- 
tents may  follow  an  undue  narrowing  of  the  lumen  of  the 
intestine  from  the  closure  of  a  wound  without  excision. 
When  the  intestinal  contents  escape  behind  the  peritone- 
um, as  in  some  wounds  of  the  colon,  an  abscess  may  form 
in  the  subperitoneal  tissue,  which  not  only  often  becomes 
a  dangerous  complication,  but  likewise  a  troublesome  and 
persistent  sequel.  Joseph  D.  Bryani. 

INUNCTION.  Properly,  the  rubbing  into  the  surface 
of  the  body  of  oils  or  fats,  with  or  without  the  addition 
of  medicinal  agents. 

Used  by  the  ancients  as  a  luxury  and  to  prepare  the 
body  for  violent  exercise,  or  to  give  relief  from  fatigue, 
inunction  gradually  found  its  way  into  medical  practice, 
and  was  employed  to  warm  the  body  and  to  fortify  it 
against  the  influence  of  external  cold  and  heat,  as  well  as 
to  ward  off  or  modify  various  diseases,  as  fevers,  pus- 
tular eruptions,  gout,  palsy,  lethargy,  tetanus,  cholera, 
hydrophobia,  melancholy,  dropsy,  profuse  sweating,  and 
psora.  In  surgery  it  was  supposed  to  allay  irritation 
after  severe  operations,  eto. 

The  employment  of  inunction  was  at  that  time  carried 
to  such  an  extent  as  to  become  a  distinct  branch  of  med- 
icine, called  Iatvaliptic  medicine,  and  the  persons  who 
directed  unctuous  applications  to  the  sick  were  known 
as  Iatraliptes.  These  inunctions  were  often  used  in  con- 
nection with  bathing  and  massage.  The  power  of  oil  to 
destroy  vermin  was  known  to  Pliny. 

In  the  East  at  the  present  day  inunction  is  employed 
to  prevent  the  occurrence  of  certain  skin  diseases,  as 
miliaria  or  prickly  heat,  and  to  modify  or  cure  others. 
The  belief  in  its  efficacy  to  ward  off  contagion  is  strength- 
ened in  the  East  by  the  fact  that  the  oil-porters  of  Smyrna 
and  Tunis,  whose  garments  and  bodies  are  constantly 
saturated  with  oil,  are  thought  to  invariably  escape  con- 
tagion even  in  the  severest  epidemics  of  the  plague. 

In  modern  medical  practice  the  inunction  of  oils  and 
fats  has  been  employed  with  a  view  to  give  relief  to  the 
dryness  and  burning  sensations  in  fevers  and  generalized 
inflammatory  skin  diseases,  and  to  prevent  the  spread  of 
contagion  by  means  of  the  distribution  of  fine,  dry,  epi- 
dermic scales,  cast  off  particularly  in  the  desquamative 
stages  of  measles  and  scarlatina.  In  these  affections,  and 
also  in  bronchitis  and  croup,  particularly  in  children, 
inunction  is  employed  with  the  intention  of  guarding 
against  the  impression  of  cold.  In  addition  to  the  affec- 
tions mentioned,  inunction  is  practised  in  variola,  ty- 
phoid fever,  dropsy,  and  other  diseases. 

The  employment  of  oils  and  fats  by  means  of  inunc- 
tion, with  the  view  of  imparting  nourishment  to  the  sys- 
tem, particularly  in  the  wasting  diseases  of  children,  is 
quite  common. 

While  direct  and  indubitable  proof  of  the  absorption 
of  fixed  oils  through  the  skin  is  wanting,  we  can  readily 
gain  clinical  proof  of  the  facility  with  which  fatty  mat- 
ters can  be  rubbed  into  the  skin  by  watching  the  rapidity 
with  which  the  liquid  is  absorbed  and  disappears  from 
the  surface  of  those  who  use  oil-frictions,  and  particu- 
larly in  the  case  of  such  persons  as  have  followed  the 
practice  for  a  considerable  time,  and  in  whom  the  power 
of  cutaneous  absorption  is  hence  increased.  Besides,  we 
have  a  further  proof  of  this  cutaneous  absorption  of  oil 
in  the  fact  that  those  who  use  oil-frictions  show  exactly 
the  same  constitutional  effects  from  this  mode  of  intro- 
ducing it  as  those  who  introduce  oil  into  the  system  by 
swallowing  it  (Simpson). 

When  cod-liver  oil  cannot  be  taken  internally,  its  use 
by  inunction  is  often  followed  by  quite  as  good  effects. 
Indeed,  according  to  Simpson's  experience,  olive-oil  will 
often  fulfil  the  same  indication,  while  it  is  much  more 
agreeable  to  use.  In  one  case  under  Simpson's  observa- 
tion, a  patient,  anointed  daily  with  olive-oil,  increased 
twenty-four  pounds  in  weight  in  forty-two  days ;  while  a 
child," two  years  of  age,  increased. in  weight  one  ounce  a 
day  for  eight  weeks,  under  assiduous  oil-inunction.  And 
in  the  external  as  in  the  internal  use  of  oil,  the  increase 
of  weight  obtained  is  often  greater  than  the  mere  weight 
of  oil  introduced  into  the  system.  '  The  oil,  then,  evi- 
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dently  leads  to  increased  weight,  do!  only  bj  it-  own 
simple  addition,  but  apparently  by  furnishing  to  tbi  i 
Btructive  masonry  of  the  body  an  article  the  previous 
w.-mt  or  defect  of  which  prevented  1 1 »«-  other  materials 

titrition  from  being  duly  assimilated. 
The  rules  laid  down  by  Simpson  for  external  oil  ii 
tion  are  essentialrj  as  follows:   The  oil  should  be  bland 

inodorous,  as  olive-oil  (though  in  certain  cases  cod- 
liver  oil  is  preferable,  in  spite  of  its  disagreeable  od 
li  should  be  applied  warm,  as  this  is  more  agreeable,  less 
likeh  i"  give  oc<  asion  to  chilling,  and  the  a*  I  of  ab 
don  is  increased  bj  an  elevated  temperature.  Tkefrfc- 
i ion  should  be  thorough  and  long  continued,  so  thai  th>- 
nil  may  be  more  completely  taken  up.  While  the  oil 
should  be  rubbed  in  over  the  whole  surface,  those  parts 
where  the  skin  is  thin,  and  the  function  of  absorption 

ttest,  as  the  sides,  the  fii  tcures  of  the  limbs,  the  ins 
of  the  thighs,  etc.,  should  be  made-  the  especial  seal  of 
inunction.     The  average  quantity  of  oil  required  to  be 

I  at  each  inunction  is  about  a  large  wineglassful, 
though  this  must  necessarily  vary  \\  iili  the  size  of  the  in- 

dl'.  ldllal         In  (■■!•::-  in  Wlllth    It   1'     an    tin  |  m  jltallt   I   I   |:  :t  ti  > 

introduce  the  <>ii  into  the  sj  stem  i  -  frei  Ij  and  rapidly  a~ 

be  practised  twice  or 
oftener  in  twenty-four  hours,  especially  with  children  ; 
bul  tla-  besl  time  for  a  single  daily  oil-inunction  is  imme- 
diately before  retiring  to  bed,  as  the  imbibition  of  any 
ton  the  Burface  may  afterward  go  on  during 
the  nighl  ;  and  to  save  the  bedclothes  the  patient  should 
sleep  in  a  dress  of  flannel,  linen,  or  other  material,  that 
ti  bes  beyond  the  feet.  In  order  to  maintain  the  full 
absorbing  action  of  the  skin  in  conjunction  with  the 
practice  of  oil-inunction,  occasional  warm  sponging  or 
bathing  of  the  whole  cutaneous  surf  ace  with  tepid  ws 
or  with  a  weak  solution  of  soda  in  water,  should  be  i  i 
ployed,  either  immediately  before  or  several  hour- after 
an  inunction.  It  should  be  remembered  that  the  ab* 
tion  of  oil  is  more  difficult  at  firsl  than  after  inunction 
has  been  practised  Borne  time,  and  that,  therefore,  more 
friction  is  at  first  necessary. 

The  inunction  of  oils  and  fats  containing  medicinal 
substances,  with  a  view  to  impressing  the  system  in  this 
way.  was  at  one  t  inn- carried  to  quite  a  considerable  length. 
Not  only  such  substances  as  mercury  and  quinine  were 
employed,  but  cathartics,  diuretics,  antispasmodics,  and 
opiate-  were  thus  administered.  At  the  present  time,  how- 
ever, the  oni\  medicinal  inunctions  are  those  practised 
with  mercury  for  the  cure  of  syphilis. 

These  inunctions,  which  are  employed  extensively  all 
over  the  worhi,  and  in  Borne  part-  of  Germany  to  the  ex 

c  lusion  of  all  other  forms  of  antisyphilitic   treatment,  are 

found    particularly   successful   when   it    i-  desirable  to 
bring  the  system  under  tin-  influence  ot  the  drug  with 

;  rapidity,  or  when,  for  any  reason',  it  is  not  thought 

[sable  to  give  remedies  bj  l be  mouth. 
The  vehicles  commonly  empl  iyed  for  the  conveyance 
of  mercury  into  the  system  through  the  skin  are  oleic 
acid  and  ordinary  fat.  The  oleate  of  mercury,  which  is 
liquid  up  to  the  Btn  ngth  of  ten  per  cent.,  may  be  used 
pure.  Dr.  R.  W.  Taylor,  who  has  had  a  large  experience 
in  the  emploj  m<  nt  of  mercurial  inunction,  prefers,  hi 

■  the  twentj  per-cent.  preparation,  combined  with 
an  equal  weight  of  simple  cerate:  l>  Hydrarg.  oleati, 
cerati  simplicis,  SB,  80.00  <  \  j.). 

forms  a  consistent  mass  of  a  light  fawn-color, 
which  i-  free  from  the  objection  of  soiling  and  staining 

"times  bro  linst  the  mercurial  ointment.      I  .  e 

writer,  linui  m  r.  beli(  ves  the  latter  to  be  tin-  more  at  tive 
■  ation  ot  the  tw  o,  and  therefore  pref<  rable. 
In  making  the  inunctions  it  is  better,  Dr.  Taylor  thinks, 
void  the  more  delicate  portions  of  the  skin,  and  also 
those  portions  which  are  exposed  to  motion  or  are  usu- 
ally covered  with  hair      For  the  sake  of  cleanliness,  the 
application  may  be  suspended  and  a  bath  of  hoi  water 
with  soap  lie  taken  onci    o  week.     For  the  sake  of  con- 
v<  nil  nee,  the  following  directions  may  be  written  out  or 
printed  for  the  use  ol  patients 

B(  fore men.  ing  the  treatment  take  a  hoi  bath  and 

ise  the  -kin  thoroughly  with  soap. 


The  evening,  before  retiring,  is  the  most  favorable  time 

for  the  application,  when  a  piece  Of  the  ointment,  about 
the  size  of  the  terminal  joint  of  the  forefinger,  is  to  be 
rubbed  with  the  palm  of  the  hand  into  some  portion  of 
the  surface  of  the  body  or  extremities  for  about  fifteen 

mini.' 

At  each  application  a  fresh  surface  should  besele*  ted, so 
as  to  avoid  irritation  from  excessive  friction  of  anj 
portion. 

Any   of  tin-  ointment  which  remains  after  the  rubbing 
-hould  be  left  upon  the  skin  and  not  washed  off  :  and  the 

patient  should  wear  the  same  flannel  or  merino  under- 
clothes constantly,  iii^iit  and  day.  The  following  order 
may  be  followed  in  t in-  applications: 

First  evening,  to  the   buttocks;  second  evening,  to 

the  thighs,  bul   not  near  the  groins  or  scrotum;  third 

ting,  to  the  sides  of  the  chest,  bul  nol  in  the  armpits  ; 

fourth   evening,  to   the   internal  surfaces  of  the  arm  and 

forearm  ;  fifth  evening,  to  the  back  or  bellj — the  former 
application  is  best  made  bj  an  assistant,  whose  hand  is 
protected  by  a  glove  -,  Bixth  evening,  omit  the  application  ; 
seventh  day,  take  a  bath  in  the  morning,  change  under- 
clothes, and  in  the  evening  resume  the  application* 

Keep  the  mouth  and  teeth  clean  by  the  use  of  a  brush 
and  an  astringent  lotion,  and  the  bowels  open.     If  any 

symptoms  of  salivation  occur,  BUCh  as  increased   flow  of 

saliva,  tenderness  or  swelling  of  the  gums,  fetor  of  the 

breath,  I  tC.,  the  inunctions  should  lie  suspended  and   the 

body  cleansed  with  soap  and  water. 
When  only  a  mild  effect  from  mercury  is  desired,  the 

extent  of  the  application  may  be  limited.      Thus  the  oint- 
ment may  be  rubbed  into  the  soles  of  the  feet,  or  somi 
it  may  be  Bpread  upon  pieces  of  chamois-leather  which 
are  to  be  Stitched  to  the  drawers  at   points  corresponding 
to  the  hams  and  the  calves  of  the  legs 
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IODIDES.    I.  General  Mi. sal  Properties  of 

I i u Mo.  a,  —  Iodides  w  hose  basic  radicle  is  sufficiently  inno- 
cent to  pi  rmil  of  the  taking  of  the  salt  in  decided  quan- 
tity show  special  and  marked  physiological  and  thera- 
peutic powers,  unquestionably  due  to  the  iodine  of  their 
composition.  Physiologically,  the  properties  they  share 
in  common  are,  first,  to  excite  symptoms  analogous  to 
those  of  catarrh,  affecting  sometimes  the  mucous  mem- 
branes of  the  Iliad  alone,  and  sometimes  also  the  L'astro- 
intestinal  mucous  tract  ,  secondly,  to  bring  out  an  acne- 
form  eruption  on   the   face;  and   thirdly,  when   given  ill 

large  doa  s  long  continued,  to  favor  emaciation.  These  de- 
rangements, constituting  the  condition  known  as  iodittn, 
present  themselves  clinically  as  follows;  The  subject  ex- 
periences the  general    feeling   of  discomfort   preceding 

erishneSS,    and   soon    follow    running  at    the   nose  and 

watering  of  the  eyes,  with  frontal  headache  and  sneezing. 
In  sensitive  persons  the  conjunctiva  may  be  blood  shot. 

and  the  circumjacent  tissues  swollen  and  (edematous. 
A  BaltJ  taste  is  p,  neived.  and  the  salivary  tlow  is  some- 
what freer  than  usual  From  extension  of  the  influi 
to  the  lower  mucous  membranes,  there  may  next  be 
COUgh,  with  hoarseness,  from  irritation  of  the  throat,  and 
epigastric  sinking,  with  even  nausea,  and  a  watery  diar- 
rhoea, with  colic,  from  affection  of  the  e.islro  intestinal 
tract.  An  eruption,  like  acne,  is  apt  to  break  out.  first 
upon  the  face,  the  papules  being  generally  large  and  in- 
durated, and  later  to  appear  upon  parts  of  the  trunk  OF 
extremities.  Sometimes  purpuric  blotches  have  also  ap- 
peared, or  blebs,  and  sometimes  the  main  eruption  is 
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eczematous  instead  of  acneform.  Nervous  symptoms  are 
not  so  very  uncommon,  of  the  general  type  of  listlessness 
and  depression,  and,  even  in  one  case  of  long-continued 
heavy  dosage,  H.  C.  Wood  observed  the  subject  to  be 
"  intensely  sleepy  and  stupid,"  as  in  the  allied  condition 
of  bromism.  As  regards  the  tendency  to  emaciation,  this 
certainly  is  insignificant,  even  in  the  very  large  dosage 
with  iodides  of  current  medical  practice  ;  and  the  alleged 
special  tendency  of  the  mammas  or  the  testicles  to  atrophy 
under  the  influence  of  the  iodides,  if  it  exist  at  all,  shows 
itself  with  such  infinite  rarity  that  it  may  be  dismissed 
from  consideration  as  a  practical  possible  danger  in  the 
use  of  the  medicines.  An  important  point  in  connection 
with  the  phenomena  of  iodism  is  the  very  different  sus- 
ceptibility of  different  individuals,  on  the  one  hand,  and 
of  the  same  individual  at  different  times,  on  the  other. 
Thus,  with  some,  eoryza  is  developed  by  closes  of  only  a 
few  centigrammes  each  (between  one  and  two  grains), 
and,  with  some,  the  disagreeable  symptoms  spontaneously 
subside,  even  during  a  continuance  of  the  medication. 
In  persons  who  are  keenly  susceptible  the  necessary 
therapeutic  dosage  may  yet  be  attained  by  beginning 
with  very  small  doses,  such  as  0.03  Gm.  (half  a  grain)  of 
an  alkaline  iodide,  and  gradually  increasing.  Under  any 
circumstances,  the  taking  of  copious  draughts  of  fluid 
during  the  course  of  the  medication  tends  to  lessen  the 
chance  of  iodism  occurring,  or  the  severity  of  its  mani- 
festations, doubtless  by  hastening  the  elimination  of  the 
iodide  salt.  And  even  when  occurring,  the  phenomena 
of  iodism  are,  with  rare  exceptions,  distressing  rather 
than  dangerous,  and  promptly  and  fully  disappear  upon 
discontinuance  of  the  dosing. 

The  therapeutic  power  of  the  iodides  resides  in  an  in- 
fluence tending  to  determine  retrograde  metamorphosis 
in  the  products  of  many  morbid  processes,  inflammatory 
or  hyperplastic.  This  influence,  however,  proves  to  be 
of  very  different  degrees  of  potency  in  the  different  cir- 
cumstances where  morbid  products  develop:  It  is,  in 
general,  most  powerful  where  the  parts  involved  belong 
to  the  nervous  or  the  connective-tissue  structures,  and, 
in  particular,  where  the  process  is  determined  by  the 
syphilitic,  the  rheumatic,  or  the  scrofulous  cachexia.  Over 
purely  idiopathic  hyperplasia?  or  inflammatory  products 
the  resolvent  power  of  the  iodides,  though  often  decided, 
and  sufficiently  so  to  be  clinically  exceedingly  valuable, 
yet  is  distinctly  less  pronounced.  In  affections  of  epithe- 
lial structures  the  influence  of  the  iodides  is  perhaps  most 
marked  in  bronehocele,  and  much  more  so  in  the  idio- 
pathic variety  than  in  that  belonging  to  Basedow's  dis- 
ease ;  next  in  scrofulous  enlargement  of  the  lymphatic 
glands ;  and  least  in  enlargement  of  the  spleen  and  or- 
ganic disease  of  the  kidney.  To  develop  the  full  potency 
of  the  iodides  it  is  necessary,  more  often  than  not,  to  give 
large  doses,  especially  in  organic  disease  of  the  nerve- 
centres,  whether  syphilitic  or  idiopathic.  In  such  cases 
a  most  marked  alleviation  of  symptoms,  or,  in  possible 
instances,  even  a  cure,  may  often  be  wrought  by  bold  ex- 
hibition of  an  iodide,  where  previously  inadequate  dosage 
by  timid  hands  had  failed  to  produce  any  obvious  effect 
whatsoever.  In  brain  disease  such  quantities  as  from 
8.00  to  24.00  Gm.  (two  to  six  drachms)  of  an  alkaline 
iodide  are  not  unusual  daily  allowances.  Besides  the 
foregoing,  iodides  have  a  few  special  medicinal  applica- 
tions, as  follows  :  In  chronic  poisoning  by  mercury  or 
lead,  the  alkaline  iodides,  taken  internally,  tend  to  deter- 
mine a  reabsorption  into  the  blood,  in  soluble  condition, 
of  such  of  the  mineral  as  had  been  fixed  in  the  tissues. 
Thus  elimination  of  the  poison  is  favored  ;  but  thus  also 
the  phenomena  of  acute  poisoning  may  be  re-established, 
if  too  much  of  the  metallic  compound  is  made  to  enter 
the  blood  at  once.  Hence,  in  this  particular  therapeusis 
of  the  iodides,  the  doses  must  at  the  beginning  be  small, 
and  any  increase  is  to  be  made  gradually  and  with  caref  id 
watching  of  the  effects  produced.  Another  peculiar  ap- 
plication of  the  iodides  has  been  to  determine  shrinkage 
of  internal  aneurisms,  an  application  advocated  especially 
by  Balfour,  of  Edinburgh.  The  effect  claimed  is  re- 
garded by  this  observer  to  be  due  primarily  to  a  lessen- 
ing of  the  force  of  the  heart-beats  and  of  blood-pressure, 


and  secondarily  to  a  diminution  in  size  of  the  aneurismal 
sac  and  a  thickeningof  its  walls.  Full  dosage,  systemat- 
ically persevered  in,  is  necessary  for  the  result. 

II.  The  medicinally  used  Iodides. — The  iodides 
officinal,  or  entering  into  the  composition  of  pharmaceu- 
tical preparations  officinal  in  the  United  States  Pharmaco- 
poeia, are,  of  the  heavy  metals,  the  iodides  severally  of 
iron,  mercury,  silver,  zinc,  and  lead  ;  of  the  alkali  metals, 
the  iodides  of  potassium,  of  sodium,  and  of  a/mmonium  ; 
and  of  non-metallic  elements,  the  iodides  of  arsenic  and 
of  sulphur.  Of  these  various  iodides,  tho  salts  of  the  al- 
kali metals  can  alone  be  given  in  sufficient  dosage  to  de- 
velop the  full  therapeutic  iodide  influence.  In  the  other 
iodides  the  medicinal  effects  of  the  basic  radicle  prac- 
tically outshine  what  can  be  gotten  from  the  iodine,  and 
such  of  the  list  given  above  as  are  compounds  of  heavy 
metals  or  of  non-metals  will  therefore  be  found  dis- 
cussed under  the  several  titles  of  the  basic  elements.  The 
group  of  iodides  medicinally  important  simply  as  io- 
dides comprises,  of  the  officinal  list,  only  the  potassic, 
sodic,  and  amnionic  salts,  to  whose  action  alone  the  fore- 
going remarks  concerning  effects  and  uses  apply  in  full. 

Potassic  Iodide,  KI.  The  salt  is  officinal  as  Potassii 
Iodidum,  Iodide  of  Potassium.  It  occurs  in  "colorless, 
translucent,  cubical  crystals,  slightly  deliquescent,  hav- 
ing a  peculiar  faint  odor,  a  pungent,  saline,,  afterward 
somewhat  bitter  taste,  and  a  neutral  reaction.  Soluble  in 
0.8  part  of  water,  and  in  18  parts  of  alcohol  at  15°  C. 
(59°  F.) ;  in  0.5  part  of  boiling  water,  and  in  6  parts  of 
boiling  alcohol.  The  commercial  salt  generally  appears 
in  white,  opaque  crystals,  having  a  faintly  alkaline  reac- 
tion ;  but  single  crystals  laid  upon  moistened  red  litmus 
paper  should  not  at  once  produce  a  violet-blue  stain  (ab- 
sence of  more  than  about  0.1  per  cent,  of  alkali):  At  a 
dull-red  heat  the  salt  melts  without  losing  weight.  At 
a  full-red  heat  it  is  slowly  volatilized  without  decompo- 
sition "  (U.  S.  Ph.).  The  salt  should  be  kept  in  well- 
stoppered  bottles.  Potassic  iodide  is  chemically  incom- 
patible with  metallic  mercury  and  the  pharmaceutical 
preparations  containing  mercury  in  that  state,  and  with 
the  oxides,  sulphates,  and  chlorides  of  the  same  metal, 
including  mercurammonium  chloride  ("white  precipi- 
tate ").  In  the  case  of  mercuric  chloride  (corrosive  sub- 
limate), however,  the  chemical  incompatibility  does  not 
impair  the  medicinal  efficiency  or  pharmaceutical  ele- 
gance of  a  mixture  of  the  two  salts  in  solution  ;  for  if,  as 
must  be  the  case  in  a  medicinal  prescription,  the  potassic 
iodide  be  in  excess,  the  mercuric  iodide  forming  upon 
addition  of  mercuric  chloride  immediately  redissolves 
through  the  secondary  forming  of  a  double  salt.  And 
such  solution  produces  to  full  degree  the  medicinal  ef- 
fects of  the  mercurial.  Corrosive  sublimate  may,  there- 
fore, be  very  conveniently  prescribed  in  a  solution  of 
potassic  iodide.  Potassic  iodide  is  incompatible  with  al- 
kaloids, and  practically  so  also  with  potassic  chlorate  ; 
for  though  no  reaction  occurs  at  ordinary  temperatures 
when  potassic  iodide  and  potassic  chlorate  alone  are 
mixed,  yet  upon  the  addition  of  a  mineral  acid  iodine  is 
liberated  and  apparently  iodic  acid  is  formed  in  the  so- 
lutiou.  And,  according  to  Melsens,  the  giving  tp  dogs 
of  potassic  iodide  and  chlorate  in  conjunction  leads  to 
speedy,  and  even  possible  fatal,  poisoning,  presumably  be- 
cause of  the  occurrence  of  some  such  reaction  as  just  de- 
scribed. 

Potassic  iodide  is  the  best  known  and  most  used  of  the 
alkaline  iodides,  and  is  probably  rightly  considered  the 
most  effective  one  of  the  group.  Being  a  salt  of  potas- 
sium, and  one  given  medicinally  in  large  doses,  it  pro- 
duces, in  addition  to  the  typical  effect  of  the  iodides,  those 
peculiar  to  potassic  salts  as  such.  Full  doses  may  thus 
be  generally  depressing,  and,  in  particular,  weakening  to 
circulatory  activity,  may  be  diuretic,  and,  if  swallowed 
in  strong  solution,  be  decidedly  irritant  to  the  stomach. 
As  regards  the  diuretic  effect,  upon  which  much  stress  is 
often  laid,  this  occurs  to  about  .the  same  degree  as  with 
other  potassic  salts,  such  as  the  citrate  or  acetate  (see  Po- 
tassium), a  degree  which,  though  not  absolutely  very 
pronounced,  yet  may  lead  to  valuable  clinical  results  ; 
for  the  establishment  of  diuresis  will  often  favor  the  re- 
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solvent  effect  Bought  t<>  be  obtained  by  an  iodide,  bo  that, 
where  a  dropsj  is  an  element  "i  a  case  for  which  an  lo 
ili.ir  is  in  be  pn  Bcribed,  the  potassic  Bait  i-  peculiarly  tin 
one  in  be  w  lected      Ab  to  the  gastric  irritation  apt  tti  fol 
low  large  doses  oi  potassic  iodide,  tin*  is  a  well-re* 
lii/iil  feature  oi  the  action  of  tin  "alt  if  tin-  same  be  given 
in  strong  solution ;  but  Irj   tin-  Bimple  device  of  making 
t  in-  M.l  ui  im  i  quite  dilute,  this  and  also  all  other  symptoms 
«it  iodism  an-  rendered  mucb  less  likely  to  occur,     Ac 
cording  t"  Seguin,1  the  tendency  t"  Btomach  derangement 
is  yet  further  and  ven  greatly  lessened  by  slighth  alka- 
lizing the  water  in  which  the  iodide  is  dissolved  for  ad 
ministration,  and  yet  further,  again,  bj  having  the  solu 
also  effervescent,     This  author,   therefore,   recom 
mends  giving  potiissic  iodide  in  from  half  a  tumblerful  to 
a  tumblerful  of  Vichj    water,  or,  where  this  is  not  ob- 
tainable, in  the  same  quantity  of  plain  water  alkalized  by 
a  pinch  i'l  vi niic-  bicarbonate. 

Potassic  iodide  is  available  fur  all  the  purposes  of  the 
iodides  as  Bet  forth  in  tin  Qrst  section  of  this  article,  As 
tn  dosage,  it  is  rare  that  any  useful  effect  follows  a 
smaller  daily  allowance  than  1. 00  Gm.  (fifteen  grains); 
generally,  indeed,  from  two  tn  thin-  times  such  quantity 
will  be  necessary  ;  and  verj  often — notably  in  organic  ai 
fections  of  tin-  central  nervous  system— the  dairy  quan- 
tum must  rapidly  be  pushed  t"  a  range  between  B.OO  ami 
34.00  Gm.  (two  tn  Bix  drachms),  else  a  valuable,  possibly 
even  curative,  effect  will  !"■  wholly  missed.  In  all  cases 
the  >lail\  allowance  should  !><•  broken  up  into  at  least 
three  doses  ;  and,  especially  where  the  quantities  are  large, 
the  precautions  of  giving  the  salt  in  an  abundance  of 
fluid,  and  also  of  -ji vim!-  frequent  draughts  of  water  dur- 
ing the  whole  period  of  the  medication,  should  be  care- 
fully observed.  For  a  vehicle,  the  one  described  above  is 
decidedly  preferable  to  the  Byrupy  mixtures  bo  often  pre- 
scribed, and  what  other  medicines  may  be  also  indicated 
in  a  given  case  are  best  administered  by  themselves  at 
different  times  from  the  iodide. 

Sodic  Iodide,  Nal.  The  salt  is  officinal  as  Sodii  lodi- 
(him,  iodide  of  Sodium.  It  occurs  as  "  minute,  colorless 
or  white,  monoclinic  crystals,  or  a  crystalline  powder, 
deliquescent  on  exposure  to  air,  odorless,  having  a  saline 

and  slightly  hitter  taste,  and  a  neutral  or  faintly  alkaline 

reaction.  Soluble  in  <u;  part  of  water,  and  in  1.8  part  of 
alcohol  at  1")  ('.  (59  F.) ;  in  0.3  part  of  boiling  water, 
and  in  1. 1  part  of  boiling  alcohol.    At  a  dull-red  heat  the 

-all   melts  witlimit    losing  weight.      At  a  full-red  heal  il  is 

siuwiy  volatilized  with  partial  decomposition,  A  frag- 
ment of  the  salt  imparts  to  a  non-luminous  flame  an  in- 
tense yellow  color,  not  appearing  mure  than  transiently 
red  when  observed  through  a  red  glass"(U.  s.  Ph).  The 
salt  should  he  preserved  in  well  stoppered  bottles. 

Sodic  iodide  bears  to  the  potassic  tin-  usual  relation  of 
a  sodic  i"  a  potassic  chemical  brother,  It  is  less  depress 
ing,  less  irritating,  and  less  diuretic,  hut  also,  though  ef- 
ficient enough  in  ordinary  eases,  probably  nut  bo  reliable 
in  those  cases  that  test  medicinal  potency  most  severely. 
The  salt  is  to  be  given  in  the  same  doses  as  potassic  iodide, 
and  w  iih  the  observance  of  the  same  precautions. 

Arrvmonic  Todid* ,  Nll.I.  The  salt  is  officinal  as  Am- 
monii  Todidum,  [odide  of  Ammonium.  It  occurs  as  a 
"while,  granular  Bait,  or  minute  crystalline  cubes,  very 
deliquescent,  and  sunn  becoming  yellow  or  yellowish- 
brown  mi  exposure  t"  air;  odorless  when  white,  bin 
emitting  a  slight  odor  of  iodine  when  colored,  haying  a 
i>.  s:liinr  taste,  and  a  neutral  reaction.     Soluble  in  1 

pall  nf  water  and  in  !l  pails  ,,|  alcohol  at   15    C.  (•">!'     F.)  ; 

In  0.5  pari  uf  boiling  water,  and  in  8.1  parts  of  boiling 
ihol  \N  lien  heated  on  platinum-foil,  the  salt  evolves 
vapor  nt  iodine  and  volatilizes  without  melting"  (U.  S. 
Ph.).  From  the  proneness  of  this  salt  to  deliquesce  and 
generate  tree  Iodine,  the  Pharmacopoeia  enjoins  that  it 
lie  kepi  in  small,  well  stoppered  bnitles.  protected  from 
light,  and  thai  samples  deeply  colored  be  nut  dispensed 
until  deprived  "i  all  but  traces  of  free  iodine  by  washing 

with  I  her  and  rapidly  drying, 

Amnionic  iodide  exhibits  the  usual  properties  «>f  the 

iodides    and    may    be   used    for    the    usual   purposes,      As 

usual,  contrasting  amnionic  with  potassic  Baits,  the  am- 


nionic is  less  depressing  than  the  potassic,  but  is  incon- 
venient because  nf  its  readiness  to  decompose  with  the 

objectionable  evolution  of  free   iodine.      Amnionic  iodide 

enerally  prescribed  hi  smaller  dosage  than  the  potassic 
salt,  the  daily  average  being  from  1.00  to  :>.<ki  Gm,  (fif- 
teen to  thirty  grains).  It  should  be  given  in  plentj  of 
fluid,  and  the  solutions  should  not  be  kept  too  long,  and 
while  kepi  should  be  well  protected  from  light. 

Edward  Gurtit. 
Ine. 

IODINE.     Iodine  is  officinal  in  the  United  states  Phar- 
macopoeia as  lodum,  Iodine.     It  is  described  as  "heavy, 

bluish  black,  dry  and  triable,  rhombic  plates  "f  a  metallic 

lustre,  a   distinctive  odor,  a  sharp   and   acrid    tasle.  and  a 

neutral  reaction.  Iodine  imparls  a  deep-brown,  slowly 
evanescing  stain  to  the  skin,  ami  slow  ly  destroy  s  vegetable 

colors.  Ii  is  Bparinglj  soluble  in  water  ;  soluble  in  about 
11  parts  of  alcohol  ai  15  ('.  (■">!'  P.);  very  soluble  iu 
ether,  disulphide  of  carbon,  and  chloroform.  It  is  slowly 
volatilized  at  ordinary  temperatures.  When  heated  to 
ill  C.  (287.2  F.)it  melts,  and  then  rises  in  purple  vapor, 
being  gradually  dissipated  without  leaving  a  residue. 
W'iih  gelatinized  starch,  in  a  (old  solution,  it  produces  ;l 
dark  blue  color"  il".  S.  Ph.).  Iodine  must  be  kepi  in 
-las-  stoppered  bottles,  in  a  cool  place.     The  commercial 

sources  oi  iodine,  al  the  present  lime,  are  mainly  the  na- 
tive beds  of  sodic   nitrate  in  South   America,  where  sodic 

iodate  occurs  in  association  with  the  nitrate  sail.    Borne 
iodine,  however,  is  still  prepared  from  kelp — the  ashes  of 
burnt  sea-weeds. 
Iodine,  like  its  close  chemical  congeners,  chlorine  and 

bromine,  has  an  affinity  for  hydrogen,  but  its  action.  b\ 
virtue  of  this  affinity,  in  decomposing  ((impounds  , 
taining  hydrogen  is  not  so  pronounced  as  in  the  case  of 
chlorine  or  of  bromine.  But,  on  the  Other  hand,  the  medi- 
cally more  manageable  character  of  iodine  ami  the  I 
doin  of  the  element,  even  in  concentrated  solutions,  from 
the  overpowering  pungency  and  offensiveness  of  chlorine 
and  bromine,  in  like  state,  make  the  property  in  question, 
in    the  case  of  iodine,  often    more   serviceable   thanwilh 

chlorine  or  bromine.  Probably,  mainly  because  of  this 
affinity  for  hydrogen,  vapor  of  iodine  is  deodorant,  and 
iodine  solutions  applied  directly  to  foul  and  infectious 
matter  prove  both  deodorant  and  disinfectant.  Stern- 
berg,1  experimenting  with  the  micrococcusof  gonorrhoea! 
pus,  found  iodine  io  be  antiseptic  (i.e.,  inhibiting  devel- 
opment) in  solutions  of  the  Btrength  of  one  pari  to  four 
thousand  (one-fortieth  per  cent.),  ami  permanently  ger- 
mi(  idal  in  solutions  representing  one  part  to  live  hundred 
om  fifth  percent.) — percent  a^es  which,  as  compared  w  itli 
those  of  other  so-called  antiseptics  similarly  studied.  Bhow 
for  iodine  a  high  germicidal  potency.  As  regards  the  ef- 
fects of  the  element  upon  the  living  animal  system,  iodine 
is  locally   irritant    and  even  caustic  ;   and    taken  into  the 

Btomach,  undergoes  ready  absorption  and  develops,  con- 
stitutionally, generally  similar  effects,  physiological  and 
therapeutic,  to  what  follow  the  ingestion  of  the  alkaline 

iodides  (see    iodides).      Many   consider,    indeed,    that    the 

greater  pari  of  a  dose  of  iodine  finds  entrance  into  the 
blood  in  the  condition  of  Bodic  iodide.     Others  hold  that 

probably  some,  al  hast,  of  ihe  iodine  enters  into  combi- 
nation vv  ith   albumin,  and   is  absorbed  in  the  stale  of  the 

compound  so  formed.     The  local  effects  of  iodine,  which 

are  medically  of  more  importance  than  the  constitutional, 
are  in  detail  as  follows  ;  Applied  to  the  skin,  iodine  BOU1- 
lions  slain  the  cuticle  a  \  el  low  ish-brOWn   and  excite  some 

tingling  ami  pricking,  or.  if  Btrong,  even  pronounced 
smarting.  The  stain  tends  to  spontaneously  disappear, 
and.  if  Ihe  solution  have  not  been  ov  er  stronir.  an  in- 
creased rapidity  of  epithelial  desquamation  is  the  only 
physiological  after-effect,  if ,  however,  the  .solution  be 
Btrong,  or  if  the  application  be  frequently  renewed  upon 
the  same  spot,'  a  blister  maj  rise,  with  distinct  circumja- 
cent inflammation  of  the  dermis,  or  even  the  skin  nuv 
destroyed.  In  all  cases,  however,  the  healing  action  fol- 
lowing the  direct  effects  of  the  iodine  is  rapid  and  kindly. 
Upon  serous  membranes    iodine  easily  induces  an  active 

inflammation,  which,  if  the  application  have  been  within 
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hounds  in  strength,  is  almost  certainly  of  the  adhesive 
character,  leading  to  permanent  agglutination  of  oppos- 
ing surfaces.  Upon  mucous  membranes,  also,  the  irrita- 
tion of  iodine  solutions  is  considerable,  and,  by  swallow- 
ing, dangerous,  and  even  fatal,  irritant  poisoning  is 
possible.  But  from  the  pronounced  color  and  taste  of 
such  solutions  accidental  or  criminal  poisoning  is  un- 
likely, and  the  element  is  not  popularly  enough  known 
to  be  a  poison  to  make  it  often  the  choice  of  a  proposed 
suicide.  In  case  of  poisoning,  substances  containing 
starch  should  be  freely  given  as  the  best  chemical  anti- 
dote, and  the  symptoms  treated  upon  general  medical 
principles.  Connected  with  the  local  effects  of  iodine  is 
the  matter  of  possible  absorption  into  the  blood  of  the  cle- 
ment from  surface  applications  of  its  solutions.  That  it 
can  be  absorbed  by  serous  surfaces  is  beyond  doubt,  since 
a  case  has  been  reported  in  which  fatal  poisoning,  with 
constitutional  symptoms,  followed  an  injection  of  an  io- 
dine solution  into  an  ovarian  cyst  (E.  Rose,  quoted  by 
H.  C.  Wood).  When  applied,  as  is  so  commonly  done, 
to  the  unbroken  skin,  it  is  possible  that,  if  the  solution 
contain  also  an  alkaline  iodide  (by  whose  presence  iodine 
becomes  soluble  in  aqueous  fluids),  a  little  iodine  may  be 
absorbed  ;  but  if  a  simple  alcoholic  solution  of  iodine  be 
employed,  theoretical  considerations  are  certainly  against 
the  probability  of  absorption,  and,  so  far  as  the  writer 
knows,  absorption  under  these  circumstances  has  never 
been  demonstrated  by  the  chemical  detection  of  iodine  in 
the  secretions.  It  is  most  probable,  therefore,  that  the 
therapeutic  consequences  of  painting  the  skin  with  tinct- 
ure of  iodine  occur  mainly  as  a  reflex  phenomenon  de- 
termined by  the  local  irritation. 

Concerning  the  constitutional  effects  of  iodine,  the 
physiological  derangements  are,  as  said,  substantially 
similar  to  those  that  follow  dosage  with  the  alkaline 
iodides.  The  main  point  of  difference  is,  as  might  be 
inferred,  that  where  iodine  is  taken  as  such,  gastroin- 
testinal disorder  is  more  apt  to  occur,  or  to  develop  to  a 
greater  degree,  than  where  an  equivalent  grade  of  general 
iodism  is  obtained  by  the  use  of  iodides.  The  alleged 
occasional  atrophy  of  the  breasts  or  of  the  testicles  fol- 
lowing prolonged  iodizing,  in  the  case  of  Swiss  cretins,  is 
also  more  commonly  averred  of  administration  of  iodine 
than  of  iodides.  As  used  in  America,  however,  the 
writer  does  not  know  of  any  authenticated  case  of  such 
atrophy  fairly  attributable  to  iodine.  The  therapeutic 
effects  of  constitutional  iodizing  are  also  similar  in  kind 
to  those  obtained  by  the  giving  of  iodides  (see  Iodides), 
but,  perhaps  more  from  habit  than  from  any  demon- 
strated advantage,  iodine  is  often  preferred  to  iodides  for 
the  treatment  of  scrofulous  affections  and  of  goitre. 

The  therapeutic  possibilities  of  iodine  are  as  follows  : 
The  substance  is  undoubted!}'  powerfully  disinfectant, 
and  at  the  same  time  deodorant,  and  iodine  liberally 
mixed  with  noxious  material,  or  thrown  down  privies  or 
drains,  would  certainly  be  one  of  the  most  efficient  of 
disinfectants;  but,  unfortunately  for  any  such  general  use 
of  the  agent,  the  cost  of  iodine  is  too  considerable.  Ap- 
plied to  the  skin,  solutions  of  iodine  are  of  avail  to  destroy 
life  or  arrest  development  of  the  organisms  in  parasitic 
skin  disease,  such  as  ringworm,  although  they  are  not  so 
powerful  for  the  purpose  as  mercurials ;  to  set  up  healthy 
action  in  sluggish  sores;  and,  painted  in  repeated  coatings 
over  the  sound  skin,  to  operate  by  ordinary  counter-irri- 
tant methods  to  allay  pains  or  determine  resolution  of 
engorgements,  reabsorption  of  hyperplasias,  or  abatement 
of  chronic  and  sluggish  inflammations  in  underlying 
parts.  For  the  purposes  of  the  latter  general 'category, 
however,  iodine  is  certainly  of  little,  if  any,  greater  effi- 
cacy than  other  agents  of  equal  irritant  power ;  and  its 
very  common  preference,  apparently  because  of  an  idea 
of  getting  by  the  application  also  a  constitutional  iodine 
influence,  cannot  be  justified.  To  serous  surfaces  iodine 
solutions  are  applied  in  order  to  excite  adhesive  inflam- 
mation for  the  purpose  of  obliterating  a  serous  tract, 
such  as,  for  instance,  that  of  the  tunica  vaginalis  in 
cases  of  hydrocele,  or  that  of  a  spina  bifida,  or  that  of  a 
knee-joint  in  cases  of  chronic  serous  effusion,  or  even 
.that,  or  a  portion  thereof,  of  the  pleura  in  cases  of  pleu- 


risy with  effusion,  or  of  empyema.  But  in  the  case  of 
serous  cavities  of  considerable  extent  and  importance, 
iodine  injections,  even  when  the  solutions  are  fairly  di- 
lute, are  risk}-,  and  many  cases  are  on  record  of  undue 
irritation,  of  serious  constitutional  reaction,  and  even  of 
death,  following  such  procedures.  Internally,  iodine  is 
given  almost  exclusively  for  its  constitutional  effects, 
namely,  for  the  determining  of  healthier  nutritive  ways 
in  chronic  diseases  of  nutrition,  particularly  those  of  so- 
called  strumous  character,  and  in  goitre.  Because  of 
the  gastric  irritation  it  so  easily  excites,  iodine  is  not  so 
available  for  full  iodizing  as  are  the  alkaline  iodides.  In 
the  treatment  of  syphilis,  rheumatism,  organic-  affections 
of  the  central  nervous  system,  etc. — conditions  calling 
for  heavy  dosage — the  iodides  are  nowadays  quite  gen- 
erally, and  quite  properly,  preferred  to  iodine.  A  repu- 
tation of  iodine,  rather  recently  acquired,  of  a  curative 
power  over  malarious  diseases,  "has  not  been  sustained  by 
the  latest  experiences. 

For  use,  iodine  may  be  dissolved  in  alcohol,  or,  by  the 
addition  of  potassic  iodide,  in  water  or  glycerine.  "  Mor- 
ton's solution,"  employed  by  Dr.  Morton,  of  Glasgow, 
and  others,  for  injection  in  cases  of  spina  bifida,  consists 
of  ten  grains  of  iodine  and  thirty  of  potassic  iodide  to  an 
ounce  of  glycerine.  Of  this,  from  twenty-rive  to  thirty 
minims  have  been  injected  into  the  sac  in  the  affection  in 
question.  In  this  country  the  officinal  preparations  are 
almost  exclusively  employed,  and  are  as  follows  : 

Tinctura  Todi,  Tincture  of  Iodine.  This  preparation 
is  a  simple  eight-per-cent.  alcoholic  solution  of  iodine.  It 
should  be  kept  in  well-stoppered  bottles.  Tincture  of 
iodine  is  a  dark-brown,  limpid  fluid,  of  a  strong  odor 
and  taste  of  iodine.  It  stains  skin  and  fabrics  a  rusty 
brown,  and  is  strong  enough  of  iodine  to  blister  the  skin, 
if  repeatedly  applied  to  the  same  area,  to  actively  inflame 
serous  surfaces,  and,  swallowed  clear,  to  dangerously  irri- 
tate the  gastro-intestinal  tract.  It  precipitates  with  water, 
from  the  very  feeble  solubility  of  iodine  in  that  fluid. 
Because  of  this  fact  the  tincture  is  not  eligible  for  internal 
giving,  and  its  use  is  limited  to  local  application.  For 
treatment  of  skin  disease,  or  for  purposes  of  counter- 
irritation,  the  tincture  may  be  used  without  dilution, 
lightly  painted  upon  the  part  with  a  camel's-hair  brush. 
If  the  skin  be  not  too  sensitive  two  coats  may  be  laid  on, 
the  second  painting  being  effected  after  the  first  has 
dried — which  result  happens  in  a  few  seconds,  from  the 
speedy  evaporation  of  the  alcohol.  Such  paintings  may 
be  renewed  in  the  course  of  two  or  three  clays,  but  always 
only  after  a  judicious  observance  of  the  degree  of  reac- 
tion still  persisting  from  the  immediately  previous  appli- 
cation. Too  frequent  and  vigorous  laying  on  of  the  tinct- 
ure will  easily  blister  and  greatly  irritate  the  skin.  For 
injection  into  serous  cavities  tincture  of  iodine  must  be  di- 
luted, the  degree  depending  upon  the  area  and  impor- 
tance of  the  tract  to  be  affected,  but  ranging  from  twofold 
to  tenfold.  The  fluid  for  the  dilution  is  water,  to  which, 
to  prevent  the  precipitation  of  the  iodine,  potassic  iodide 
must  be  added  in  proportion  about  equal  to  sixteen  per 
cent,  of  the  quantity  of  tincture  taken  for  the  mixture. 
In  some  cases,  as  of  spina  bifida,  and  even  empyema, 
some  practitioners  have  injected  small  quantities  (from 
2.00  to  4.00  Gm.  (thirty  to  sixty  minims)  )  of  undiluted 
tincture  of  iodine. 

Under  the  title  of  decolorized  or  colorless  tincture  of 
iodine,  preparations  are  made  in  various  ways,  in  all  of 
which  the  addition  of  water  of  ammonia  to  tincture  of 
iodine  is  an  essential  feature.  Such  preparations  are  in- 
deed colorless,  but  they  are  no  longer  tinctures  of  iodine 
in  the  sense  of  containing  iodine  uncoinbined,  most  of 
the  iodine  in  these  solutions  having  seized  upon  the 
ammonia  with  the  formation  of  amnionic  iodide.  The 
preparation  of  this  character  of  the  German  Pharma- 
copoeia is  compounded  of  iodine,  sodic  "hyposulphite," 
spirit  of  ammonia,  water,  and  alcohol.  The  resulting 
composition  is  complex,  but  the  essential  ingredient  is 
amnionic  iodide. 

Liquor  I<>di  Composites,  Compound  Solution  of  Iodine  ; 
Lugol's  Solution.  This .  preparation  is  a  joint  aqueous- 
solution  of  iodine  and  potassic  iodide,  containing  five  per 
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(int.  nt  tin  i  K ■nifiii  and  ten  of  the  Bait.  It  must  be  kepi 
in  well-stoppered  bottles.  This  solution  is  dark-colored 
;iik1  Btains,  fikethe  tincture,  but,  unlike  thai  preparation, 
does  nol  precipitate  on  admixture  of  aqueous  Quids.  It 
is  intended  tor  internal  taking,  and  is,  indeed,  theonlv 
preparation  of  free  iodine  ordinarily  so  administered! 
The  dose  Is  about  0  80  Qm,  (five  minims),  Beveral  time-  a 
day,  largely  diluted  « iili  water. 

I'iiijiii  nt'i in  lodi,  iodine  Ointment.  This  ointment 
consists  of  lour  |»r  criii.  of  iodine  and  one  of  potaasic 
iodide,  smoothh  incorporated  with  benzoinated  lard. 
The  iodine  and  iodide  are  first  rubbed  with  a  little  water, 
whereby  the  iodine  is  more  ready  to  mix  with  the  lard, 
iodine  ointment  should  always  be  made  fresh  when 
wanted,  since  il  suffers  spontaneous  change  upon  keeping. 
li  is  .if  a  deep-brownish  color,  stains  the  skin  yellow,  and 
exerts  thereupon  a  moderate  iodine  effect. 

Edward  Curtis. 

i  Btembi  rg  :  American  Jonr.  ..f  the  Mod,  Sciences,  April,  lss'i,  p.  828. 

IODIZED  STARCH.  Under  thetitle  Amyhim  lodatum, 
Iodized  Starch,  the  United  States  Pharmacopoeia  makes 
officinal  the  peculiar  substance  thai  results  from  treating 
starch  with  free  iodine  in  the  presence  of  water.  To  five 
per  cent.  of  iodine,  triturated  w 1 1 1 *  a  little-  distilled  water, 
ninety-five  per  cent,  of  starch  is  slowly  added,  with  con 
tinned  trituration,  until  the  mixture  "assumes a  uniform 
blue  color,  approaching  black."  The  compound  is  then 
dried  at  a  gentle  heat,  pulverized,  and  put  up  in  glass 
sti  ippered  \  ials. 

The  true  chemical  character  of  the  compound  formed 
by  the  action  of  iodine  upon  starch  has  long  been  a  mat- 
ter of  dispute.  Some  have  maintained  that  there  is  true 
chemical  union  between  the  substances,  while  others 
deny  it.  It  suffices  for  the  physician  to  know  that  the 
materia]  very  n-adily  yields  tree  incline,  such  agencies  as 
Bunlight,  boiling  water,  alcohol,  etc.,  easily  causing  dis- 
engagement of  the  element  ;  while  under  its  own  form 
iodized  starch  is  locally  quite  bland,  and  its  suggestion 
in  medicine  is  with  the  view  of  its  employment  as  an  in- 
ternally given  remedy  capable  (if  yielding  iodine  tu  the 
blood  without  the  irritation  of  the  stomach  which  iodine 
itself  bo  frequently  determines.  It  has  been  advised  in 
heaped  teaspoonful  doses,  given  in  water-gruel  several 
times  a  day.  Edward  Curtis. 

IODOFORM,  iodoform,  chemically  triiodometlmne,  or 
methenyl  iodide,  CHIa,  is  officinal  in  the  United  States 
Pharmacopoeia  as  lodoformum,  Iodoform.  It  is  prepared 
in  a  variety  of  differenl  ways,  in  which  the  essential  reac- 
tion is  between  alcohol  and'  flee  iodine  with  the  resulting 

formation  of  iodoform.  Iodoform  occurs  in  "small, 
lemon  yellow,  lustrous  crystals  of  the  hexagonal  system, 
having  a  saffron-like  and  almost,  insuppressible  odor,  and 
an  unpleasant,  slightly  sweetish,  iodine-like  taste.  Nol 
perceptibly  soluble  in  water,  to  which  it  imparts  a  slight 

Odor  and   taste;   soluble  in  80  parts  of  alcohol   al    r>    l 

("ii»    P.),  in  12  parts  of  boiling  alcohol,  in  5.2  parts  of 

ether,  and    in   chloroform,    ben/ol,    benzin,  disulphide  of 

carbon,  fixed  or  volatile  oils.  Its  solutions  have  a  neu- 
tral reaction.  8p.  gr.  '.'. I.  It  sublime-,  slightly  at  or- 
dinary temperatures,  and  distils  slowly  with  water;  at 
ai» .lit  ii.")  C.  (239  P.)  it  melts  to  a  brown  liquid,  and  at 
a  higher  temperature  yields  vapors  containing  iodine  and 
carbonaceous  matter "  (1     8.  Ph  I.     iodoform  should  be 

kepi  iii  well  Btoppered  bottles  in  a  cool  place.  The  matter 
of   the   odor   of    iodoform    is   peculiar  in   the  features  that 

the  smell,  though  not  intrinsically  strong  in  the  common 
acceptation  of  the  word,  is  yel  very  penetrating  and  per- 
sistent, and  that  a  very  little  of  the  drug  w  ill  evolve  the 
odor  in  lull  intensity,  To  very  many  nostrils  the  smell 
is  positive!]  offensive,  to  others  disagreeable  merely,  to 
others  not  at  all  objectionable.  Concerning  the  solubili- 
ties of   Iodoform,  it  should  be  noted  thai    a  very  COmmOD 

text  book  error  is  the  unqualified  Btatement  thai  the  sub- 
Btance  is  "soluble  in  alcohol,"  leading  to  the  inference 

that  it  is  freelj  so,  instead  ol .  a--  is  the  fact,  but  sparingly 

Soluble  in  (old.  and  only  moderately  .soluble  in  boiling, 
alcohol  i, see  above). 


The  combination  of  medicinal  virtues  presented  by  iodo- 
form is  unique.  The  drug  K  in  the  firs)  place,  as  its 
chemical  alliance  to  chloroform  Instinctively  suggests, 
anaesthetic,  but  from  ii-  solid  condition  and  it-  insolubil- 
ity it  differs  from  chloroform  in  being  locally  wholly  un- 
irritating.  Then,  probably  through  decomposition  by 
the  action  of  the  fluids  of  moisl  Burfaces,  ami  the  setting 
free  of  some  of  its  \  ,ry  heavy  charge  of  iodine,  it  a  ■ 
also  to  exert  both  a  local  and  constitutional  healing  or 
resolvent  potency,  similar  to  what  is  found  to  belong  to 
preparations  of  iodine  or  to  the  alkaline  i(  dides.      Lastly, 

iodoform,  locallj  applied  to  wound--,  i-  found  to  be  very 
potent  to  repress  tendencies  to  suppurations  and  septic 
infections— to  lie,  in  short,  for  the  purposes  of  surgery, 
antiseptic.  In  a  word,  then,  iodoform  i- a  locally  bland 
conjoint  anaesthetic,  antiseptic,  and  healing  or  resolvent 

agent.      Taken  internally  in  small  dose  (0.80-0.40  Gm.  = 

5  b  mains),  iodoform  produces  little  obvious  effect  upon 
the  healthy  human  organism,  but  in  the  class  of  diseases 

apt  to  be  benefited  by  the  alkaline  iodides  is  thought    by 

s e  to  be  of  similar  avail  to  those  medicines.     In  large 

dosage  iodoform  is  capable  of  toxic  effect,  even  possibly 
fatal  in  issue.  In  animal  experimentation  profound  ner- 
vous derangement  is  easily  produced,  notably  tetanoid  con- 
vulsions, and  after  death  fatty  dcp'iierat ion  of  heart,  liv- 
er, and  kidneys  i-,  observed.  In  man.  toxic  effects  have 
occurred  by  absorption  from  wound-surfaces.  In  mild 
cases  these  effects  consist  only  of  a  feeling  of  malaise, 
with  lo---  of  appetite,  some  headache,  and  wakefulness  or 
restlessness,  and  a  distinct  taste  of  iodoform  in  the  mouth. 
In  a  more  pronounced  type'of  poisoning  a  rise  of  tem- 
perature may  occur  after  each  renewal  of  an  iodoform 
dressing,  or,  with  or  without  such  pyrexia,  an  increase  in 
the  pulse-rate,  often  very  considerable;  or,  of  graver  con- 
sequence, nervous  derangement  affecting  the  functions 
of  the  great  centres,  so  that  the  poisoned  individual  may 
present  the  aspect  of  one  ill  of  meningitis  or  of  delirium 
tremens.  In  such  case  death  may  occur  by  coma  or  syn- 
cope.  If  not  too  far  advanced,  these  toxic  symptoms  gen- 
erally rapidly  subside  after  removal  of  the  iodoform  dress- 
ing. Poisoning  K  most  apt  to  occur  from  absorption  by 
freshly  cut  surfaces,  and  is  especially  common  in  cases 
where  a  considerable  quantity  of  iodoform  in  hulk  is 
tightly  packed  and  sewed  up  in  a  newly  made  wound- 
(  a\  ily  of  some  size. 

The  uses  of  iodoform  arc  internal  and  external.  Inter- 
nally, the  drug  is  vaunted  by  some  lor  the  category  of  dis- 
eases cited  above,  but  in  such  therapeusis  the  remedy  has 
as  yet  not  shown  any  very  Btriking  results.  The  dose  is 
from  I'. ob  to  0.20  Gm.  (one  t"  three  grains),  three  times  a 
day,  preferably  in  pill,  in  order  that  the  odor  may  be  con- 
cealed. Externally,  iodoform  is  a  good  anodyne  applica- 
tion to  painful  surf  ace-affections  of  all  kinds;  is  specifi- 
cally healing,  also,  especially  in  syphilitic  lesions,  and  is 
an  efficient  agent  for  antiseptic  purposes  iii  Burgery.  It 
may  be  applied  dry  (finely  pulverized,  so  as  to  obviate 

the  mechanical  irritation  of  the  edges  1>\  the  crystals),  by 
dusting  from  a  dredger,  and  then  covering  the  dressed 
surface  with  cheese-cloth,  lint,  or  absorbent  cotton;  or. 
for  antiseptic  purposes  an  iodoformized  gauze  may  be 

used.  Such  gauze  may  be  prepared  by  rubbing  pow- 
dered iodoform  into  the  meshes  of  the  materia],  or  the 
latter  may  be  soaked    in  an  ethereal  solution  of  iodoform 

which,  by  drying,  leaves  a  fine  powder  of  the  drug  evenly 
diffused  through  the  texture  of  the  fabric.  .\s  a  healing 
dressing,  the  officinal  preparation  may  be  used,  entitled 
doformi,  Iodoform  Ointment,  which  con- 
sists of  iodoform,  ten  percent.,  thoroughly  incorporated 
with  benzoinated  laid.  To  mask  the  diffusive  and  per 
sisient  mil//  of  iodoform,  the  addition  of  a  great  many 
su bst aincs  has  been  proposed,  of  which  Bubstances  Borne, 

such  as  the  tonquin  bean  and  the  more  powerfully  odor- 
ous of  the  volatile  Oils,  simply  overwhelm  the  smell  of 
iodoform  with  their OWn  odor,  and  are  hence  unobjection- 
able.     A  bit  of  tonquin  bean  may  lie  kepi  in  the  iodoform 

bottle,  or  one  part  of  oil  of  bergamot,  peppermint,  spear- 
mint, or  gaultheria,  may  be  added  to  twenty  parts  of  iodo- 
form (Hager)  Tannic  acid  and  balsam  oitolu,  twosub- 
Btances  suggested  lor  the  present  purpose,  act  by  chemical 
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attack  upon  the  iodoform,  and  hence  are  not  to  be  recom- 
mended. Edward  Curtis. 

Iodoform  Poisoning,  by  Elbridge  G.  Cutler,  M.D.  Reprinted  from  the 
Boston  Medical  and  Surgical  Journal  of  July  29  and  August  5,  1886. 

IPECAC  {Ipecacuanha,  U.  S.  Ph.,  Br.  Ph.  ;  Radix 
Ipecacuanha;,  Ph.  G.  ;  Ipecacuanha  annele  oil  officinal, 
Codex  Med.  ;  Brechwurzel,  German).  The  name  of  this 
drug,  which  is  adopted  into  most  European  languages, 
is  borrowed  from  the  South  American  Indians,  with 
whom  it  is  used  to  designate,  not  only  this,  but  several 
other  emetic  roots.  Poa/ya  is  another  Brazilian  name, 
also  rather  loosely  applied  to  other  roots  besides  the  one 
under  consideration.  "Ipecac''  is  a  natural  and  con- 
venient abbreviation. 

The  plant  from  which  this  drug  is  obtained,  Cephaelis 
Ipecacuanha  A.  Rich.  (TIraroga  Ipecacuanha  H.  Bn., 
Cephaelis  emelica  Pers.,  Calicocca  Ipecacuanha  Brot.,  etc.), 


Fio.  1809.— Ipecac  Plant.     (Baillon.) 

Order,  Rubiacem  Psycholria>,  is  a  low,  gregarious  shrub, 
growing  in  the  deep  tropical  woods  of  Brazil,  with  partly 
creeping  stems  and  thickened  annulated  roots. 

The  roots,  several  in  number,  are  long,  tortuous,  simple 
or  slightly  branching,  white  and  filiform  when  young, 
but  at  maturity  thickened  to  three  or  four  times  "the  di- 
ameter of  their  woody  columns  by  the  accumulation  of 
.starch-bearing  tissue  in  the  bark.  This  occurs  in  crowded, 
narrow,  irregular,  and  generally  incomplete,  transverse 
rings,  separated  by  deep,  also  incomplete  circular,  fis- 
sures, and  is  greatest  in  the  middle  portion  of  the  root, 
which  tapers  toward  each  end,  especially  the  lower.  The 
woody  column  does  not  take  part  in  either  the  rings  or 
furrows  of  the  bark.  The  stems  of  Cephaelis  are  of  soft 
woody,  sometimes  almost  herbaceous,  texture  ;  rounded, 
smooth,  creeping,  and  rooting  below  ;  ascending,  square, 
pubescent,  and  green  above,  with  well  marked  nodes  and 
leaf-scars.  Leaves  few,  near  the  ends  of  the  stems,  op- 
posite, short-petioled,  oval  or  ovate,  many  entire,  nearly 
smooth.  Stipules  interpetiolar,  with  fimbriated  borders. 
Flowers  in  terminal  beads,  arising  from  four-leaved  calyx- 


like involucres;  small,  white,  each  with  a  rive-parted 
calyx,  a  funnel-shaped,  five-lobed  corolla,  five  stamens, 
and  a  usually  two-celled,  two-ovuled,  two-styled  pistil. 
(At  first  glance  the  inflorescence  resembles  that  of  the 
dwarf  cornel  of  our  own  woods.)  Fruits,  a  few  clustered, 
red,  drupacei  pus,  <  me-seeded  carpels.  ( 'ephakis,  like  many 
other  Rubiacem — Houttonea,  Cinchona,  etc. — shows  a  ten- 
dency to  tin1  dioecious  condition  in  what  is  known  as 
dimorphism — that  is,  while  all  the  flowers  are  perfect, 
those  of  certain  plants  have  the  stamens  more  strongly 
developed  and  longer,  and  in  those  of  others  the  pistils 
in  like  manner  preponderate.  Further,  the  ovules  fertil- 
ized from  stamens  of  the  other  form  are  more  prolific 
than  if  reached  only  by  pollen  from  their  own  stamens. 
These  observations  in  regard  to  the  plant  under  notice 
were  made  by  Professor  Balfour,  of  Edinburgh. 

Habitat.—  The  district  of  Matto  Grosso,  in  South- 
western Brazil,  is  the  principal  source  of  Ipecac  ;  but  the 
plant  is  said  to  grow  also  in  the  adjoining  parts  of  Boli- 
via, as  also  in  Colombia  and  a  few  other  parts  of  South 
America.  It  is  rather  variable,  and  several  varieties  an' 
mentioned,  of  which  two — one  with  woody  stem,  firm, 
wavy-margined,  not  at  all,  or  only  slightly,  hairy  leaves  ; 
and  another  (from  Rio  Janeiro)  with  herbaceous  stem, 
softer,  more  hairy,  and  flat  leaves — are  described  by  Pro- 
fessor Balfour  (Pharmacographia i.  The  Ipecac"  plant 
has  been  long  cultivated  as  an  object  of  interest  in  botan- 
ical gardens,  especially  in  that  at  Edinburgh.  Mr.  Mc- 
Nab  made  the  important  discovery  that  it  could  be  prop- 
agated by  minute  fragments  of  its  roots,  or  even  of  its 
leaf-stalks.  By  means  of  this  plan  a  large  number  of 
plants  has  been  obtained  and  sent  to  India  and  elsewhere 
for  experiments  in  regard  to  its  practical  cultivation  ;  so 
far,  however,  for  some  reason  or  another,  its  culture  has 
not  been  commercially  successful,  and  we  are  still  obliged 
to  rely  upon  its  native  country  for  our  supply.  It  is  col- 
lected by  the  Indians  in  Brazil  throughout  the  year,  but 
mostly  during  the  dry  season,  by  simply  grasping  the 
stems  in  one  hand  and  prying  out  the  roots  with  a  pointed 
stick  held  in  the  other.  The  gravel  is  then  shaken  out 
and  the  roots  dried  in  the  air.  When  dry,  they  are  sifted 
and  sorted  and  packed  in  serons  (bales  made  of  hide)  for- 
transportation.  The  dangers  and  accidents  of  getting  it 
to  the  coast  must  be  considerable,  as  a  very  large  propor- 
tion of  what  reaches  us  is  damaged  by  water.  Ten  or 
twelve  pounds  per  day  is  said  to  be  a  good  average  collec- 
tion. 

History. — The  following  paragraph  is  condensed  from 
Fluckiger  and  Hanbury.  A  doubtful  reference  to  Ipecac 
is  made  in  an  old  treatise  upon  Brazil,  published  by  Pur- 
chas  in  1625.  Piso  and  Marcgraf  (1648),  described  it,  and 
stated  that  it  was  in  common  use  in  Brazil.  It  was  first 
carried  to  Europe  in  1672,  and  its  usefulness  established 
by  Helvetius  about  1686,  who  kept  its  identity  a  pro- 
found secret  until  he  received  from  Louis  XIV.  a  hand- 
some price  for  publishing  it  to  the  world  in  1688.  This 
early  use  of  Ipecac  was  not  as  an  emetic,  but  in  the  treat 
ment  of  dysentery,  which  is  still  its  principal  employment 
in  tropical  countries.  As  an  emetic  its  scope  has  widened 
somewhat  since  tartar  emetic,  lobelia,  and  other  depress- 
ing emetics  have  passed  out  of  use. 

Description. — Ipecac,  as  we  see  it,  consists  of  frag- 
ments of  simple  tortuous  roots  from  ten  to  twenty  centi- 
metres long  down  to  one  or  two,  and  from  two  to  five 
millimetres  in  diameter,  of  a  gray-brown  or  blackish  color 
externally  and  yellowish-gray  section.  It  is  very  brittle, 
and  the  thick  bark  easily  breaks  in  sections  away  from  the 
wood,  which  is  smooth,  cylindrical,  and  whitish.  The 
bark,  which  in  the  thicker  pieces  comprises  their  princi- 
pal portion,  is  finely  wrinkled  longitudinally,  and  divided 
transversely  into  narrow  rounded  rings  by  fissures  or  sulci, 
one  or  two  millimetres  or  more  apart,  extending  nearly 
or  quite  to  the  wood.  Odor  slight,  disagreeable  ;  taste 
bitter,  acrid,  nauseating.  The  bark  of  Ipecac  consists 
entirely  of  thin-walled,  polyhedral  cells  scarcely  longer 
than  broad,  and  pretty  well  filled  with  clustered  and  fac- 
eted starch-grains.  Liber  wanting.  All  the  medicinal 
activity  of  the  drug  resides  in  the  bark,  the  wood  being 
worthless  and  nearly  tasteless  ;  those  roots  which  arecon- 
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Biderably  thickened,  then  fore,  are  to  be  preferred  to  the 
thinner  and  smoother  ones, 

Composition  The  active  principle  of  Ipecac  is  the  al- 
kaloid nut/tut ,  discovered  by  Pelletier  in  1816,  and  af'i <-r- 
ward  prepared  in  :i  purer  condition  by  the  same  chemist, 
in  connection  with  Magendie,  in  1820.  li  is,  therefi 
one  of  the  earliest  disi  overed  alkaloids.  Ii  has  been  pre 
pared  bj  a  Dumber  of  methods ;  one  "l  the  simplest  is  as 
follows:  The  rool  or  extract  is  treated  \\ i 1 1 1  "milk  of 
lime,"  and  evaporated  to  drj  ness  ;  ii  La  then  exhausted  by 
means  ol  ether  or  chloroform.  The  emetine  is  washed 
from  the  ether  bj  shaking  il  with  acidulated  water,  and 

precipitated  fr the  latter  by  am lia.     Ii  is  a  white  or 

brownish  amorphous  powder  of  decidedly  alkaline  reac- 
tion and  affinities,  of  no  odor,  bul  bavingavery  bitter, 
sharp  taste.  It  dissolves  in  about  a  thousand  parts  of 
warm  wain-;  in  alcohol  .-111(1  ether  freely.  The  yield  is 
aboul  one  percent,  of  the  root,  in  which  it  probablj  ei 
i-t~  a~  a  sail  oi  //<<  caeuanie  add.  This  is  another  peculiar 
constituent  of  the  drug,  related  t<>  the  forms  of  tannin  in 
other  plants  of  the  order  (cincho-tannic,  caffeo-tannic, 
etc.).  The  starch  in  Ipecac  is  considerable,  but  of  no 
medical  importance 

At  rios  \m>  Use.  As  the  physiological  activity  of 
Ipecac  depends  entirely  upon  its  emetine,  these  substances 
differ  only  in  degree,  and  will  not  be  treated  separately. 


'  I 


In.    1s70. — I|>ecac  and  Section  the  latter  magnified. 


[pecac  (and  still  more  emetine),  is  a  moderate  local  irri- 
tant, producing  smarting,  redness,  and.  if  a  long-contin- 
ued application  is  made  to  the  skin,  tinallv  troublesome 
pustulation.  The  powder  of  cither,  inhaled,  produces 
sneezing,  stinging,  and  increased  secretion  from  the  nos 

trils   and    deeper   air  passages  ;    in   susceptible    persons  a 

severe  coryza  maybe  simulated.  In  experiments  upon 
animals,  diarrhoea  and  even  dysentery,  with  bloody  dis- 
charges and  inflamed  intestinal  mucous  membranes,  have 
followed  large  doses.  The  general  action  of  Ipecac,  as 
shown  by  experiments  upon  animals,  when  given  subcu- 
taneously,  or  to  animals  winch  cannot  vomit,  in  large 
doses,  shows  it  to  be  an  active  poison.  Sudden  death  by 
cardiac  paralysis  bas  been  observed  after  injecting  it  into 
the  jugular  vein  ol  a  dog.  Paralysis  of  the  vessels,  "with 
marked  diminution  of  the  arterial  pressure,  hyperemia, 
i  mphysema,  or  even  consolidation  of  the  lungs,  and  fall 
of  surface  temperature  are  also  noted  ;  bul  these  results  ol 
toxic  quantities  give  very  little  guidance  to  its  therapeutic 
usefulness.  In  man  and  iimM  animals,  moderate  doses 
produce  vomiting  as  their  mosl  uniform  effect,  and  it  i-  to 
cause  this  thai  the}  arc.  at  least  in  temperate  countries, 
most  often  given.  The  emesis  of  Ipecac  bas  naturally  been 
the  Bubject  of  considerable  observation,  but  the  exact  way 
in  which  it  is  produced  is  not  at  all  clear.     It  is  evidently 

not  caused  by  in diate  local  action  upon  the  mucous 

membrane  or  the  Btomach,  since  it  take-  a  considerable 
time  Hen  to  thirty  minutes),  long  enough  for  absorption 


to  come  about,  ami.  further,  when   injected   into  the  stib- 

cutaneous  tissues  it  also  produces  vomiting.  After  sec- 
tion of  the  pneumogastrics,  Dr.  Dyce  Duckworth  found 

that  emetine  failed  to  cause  x  omit  in  tr.  It  generally  fails 
or  i-  very  slow  in  opium   narcosis  or  in   profound  coma, 

after  convulsions.  It  has  been  maintained  that  the  vom- 
iting i-  effected  by  the  irritation  caused  by  the  emetine 
while  being  eliminated  through  the  mucous  membrane  of 
the  stomach.  Probably  the  total  effect  is  the  combined 
result  of  more  than  one  mode  of  action.  It  i-  generally 
agreed  that  this  drug  has  a  direct  influence  upon  tin-  in- 
testinal secretions,  upon  the  liver,  and  upon  the  respira- 
tory mUCOUS  membrane.  There  arc  well  established  clin- 
ical uses  based  upon  each  of  these  actions. 

Aa  an  emetic,  Ipecac  U  in  evi  ry  day  use,  although  from 
what  bas  been  written  above  it  is  not  suitable  when  the 
most  immediate  action  K  needed,  aa  for  the  ejection  of 
poison-.  In  convulsions  in  children,  from  overloaded 
stomachs.  ;in  immediate  dose,  if  it  can  be  given,  of  Zinc 
Sulpha  1 1  is  to  be  preferred,  by  reason  of  its  quicker  action; 
if.  on  the  other  hand,  convulsions  have  not  occurred  and 
do  not  seem  to  be  i  in  in  inent.  the  article  under  Consideration 
is  better,  on  account  of  its  more  prolonged  and  thorough 
effects.  Zinc  or  an  irritant  emetic  may  be  given,  and 
followed  by  Ipecac  after  the  first  emesis  with  advantage, 
where  thoroughness  is  essential.  When  Zinc  and  Ipecac 
are  given  at  the  same  lime,  as  they  some- 
times arc.  only  the  former  in  all  proba- 
bility has  any.  effect,  since  the  Ipecac 
would  be  generally  ejected  before  it  had 
had  time<Cfor  much  absorption.     As  a 

slight  depressant  and  emetic  in  spa-. 
modic  and  simple  croup,  or  even  as  an 
emetic  in  membranous  croup,  and  in 
diarrhoea  and  dysentery,  it  has  been  Used 

aerations,  It  is  also  used,  mure  or 
l'  js  i  mpirically,  for  other  effects  upon 
the  di'jestiv e  tract  :  small  doses  are  occa- 
sionally given  to  allay  nausea,  as  in  preg- 
nancy, With  very  good  effect  ;  in  "  bilious 
attacks."  in  catarrhal  jaundice,  anil  some 
cases  of  dyspepsia,  small  and  non-emetic 
doses  are  sometimes  of  considerable 
value.  As  a  specific  for  diarrhoea  and 
dysentery,  both  small   and   large  ■ 

have    been    employed    for  two    or    three 

centuries.  This  is.  indeed,  the  original 
purpose  for  which  it  was  employed  by 
the  aborigines  of  Brazil,  and  for  which  it 

v\astii-st  introduced  into  Europe,  about 
three  hundred  years  ai_ro.  The  useful- 
ness ,,f  Ipecac  in  these  complaints  appears  to  have  been 
early  ami  generally  recognized,  yet  alter  a  while  it  fell 
into  disuse  in  Northern  lands  excepting  as  an  emetic. 
In  the  South,  on  the  other  hand,  its  employment  in  dysen- 
tery took  tinner  hold,  and  continues  until  this  day.  It  is 
in  general  use  in  its  native  country  in  Southern  Asia  and 
in  the  warmer  parts  of  our  own  country  tor  this  purpose, 
but  it  is  more  rarely  so  prescribed  at  the  North.  Tht- 
cases  and  reports  given  by  those  who  employ  it  ate  cer- 
tainly very  convincing.  Among  those  in  our  own  coun- 
try who  have  Us,  d  it  in  this  way  is  Dr.  A.   A.  Woodhull, 

of  the  United  States  Army.  who.  in  a  number  of  interest- 
ing papers  and  reports,  gave  the  results  of  his  own  cases 
and  aKo  collected  many  others  in  which  it  was  remark- 
ably efficient.  Dr.  Woodhull  gave  large  doses  (x.  to  x.xx. 
grains),  and  guarded  the  patient  with  great  care  against 
vomiting.  As  a  hepatic  stimulant  the  use  of  Ipecac  is 
pretty  well  recognized  ;  small  and  repeated  doses  are  given. 
As  a  haemostatic  its  efficiency  probably  depends  upon  the 
emesis  it  produces  In  post-partum  haemorrhage  it  is  the 
vomiting  that  contracts  the  womb  ;  in  intermittent  fever 
its  usefulness,  although  doubtful,  is  attested  to  by  authors. 
Ipecac  has  long  been  considered  a  diaphoretic,  and  for 
this  purpose  is  united  with  opium  in   the  well-known  Do- 

v  ei  s  powder. 
Administration. — As  the  doses  of  Ipecac  are  small,  and 

its  powder  easily  made  tine  and  smooth,  it  is  often,  per- 
haps generally  .  given  :u  iubbtaute.     It  may  be  given  dry, 
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mixed  with  a  little  water  or  rolled  into  pills,  or  packed 
in  capsules.  As  an  emetic  a  gram  (grs.  xv.)  is  a  fair  dose, 
and  will  generally  produce  efficient  vomiting.  A  com- 
mon way  <>f  administering  it  is  to  mix  it  with  a  little  mo- 
lasses or  syrup,  and  to  follow  it  with  copious  draughts  of 
warm  water.  If  vomiting  does  not  occur  in  tweutj-  min- 
utes the  dose  may  be  repeated.  As  an  expectorant,  or 
for  its  effect  upon  the  liver,  or  in  dyspepsia,  small  doses 
of  one  or  two  decigrams  (gr.  j.1,  repeated  a  number  of 
times  a  day,  are  indicated.  Or  a  liquid  preparation  may 
he  inhaled  from  the  atomizer,  or  mixed  with  any  ordi- 
nary cough-mixture.  In  dysentery  two  methods  have 
been  followed  :  frequent  small  doses,  and  less  frequent 
large  ones  ;  with- the  latter  method  vomiting  has  gener- 
ally been  a  part  of  the  programme,  but  Dr.  Woodhnll, 
in  his  exceedingly  interesting  brochures,1  insists  that 
vomiting  should  be  avoided  when  we  desire  the  systemic 
effect  of  the  drug,  and  gives  the  following  requirements 
for  its  successful  administration: 

1.  A  pure  drug  (less  difficult  to  ohtaiu  now,  perhaps, 
than  al  the  time  when  he  wrote). 

2.  Administration  upon  an  empty  stomach  after  at 
least  a  four  hours'  fast.  If  the  stomach  contain  undi- 
gested food,  the  first  dose  will  undoubtedly  produce  vom- 
iting. 

3.  Give  simultaneously,  or  a  tew  minutes  before,  ten 
or  fifteen  minims  of  laudanum,*  or  a  dose  of  paregoric, 
and  a  few  minutes  alter  apply  a  mild  sinapism,  or  a  coat- 
ing of  tincture  of  iodine,  to  the  epigastrium. 

4.  Give  the  medicine  in  pill  form,  or  with  as  little  wa- 
ter as  possible  (6  or  8  cubic  centimetres  =  3  jss.  ad  3  ij.). 
Add  a  few  drops  of  some  aromatic. 

5.  Insist  on  recumbent  position,  and  abstinence  from 
all  food  for  from  four  to  six  hours.  If  the  first  dose  is 
rejected,  repeat  as  soon  as  the  stomach  is  quiet.  Twenty- 
five  grains  (1.5  Gm.)  is  a  medium  dose,  and  may  be  re- 
peated in  four,  six,  or  eight  hours.  "The  more  ill  the 
patient  is,"  says  Dr.  Woodhull,  "the  better  will  he  tol- 
erate the  ipecac."'  "It  is  the  exception  not  to  have  de- 
cided relief  after  the  second  dose." 

Ipecac  is  sometimes  used  abroad  as  an  ingredient  in  a 
stimulating  ointment.  It  has  been  given  bj-  the  rectum 
with  some  advantage,  anil  it  is  occasionally  vaporized 
and  inhaled. 

Although  the  powdered  drug  itself  is  frequently  used, 
there  are  several  good  preparations:  The  Fluid  Extract 
[Extract u,m  Ipecacuanhas  Fltridum,  U.  S.  Ph.),  strength 
f,  of  which  fifteen  or  twenty  drops  will  usually  act  as  an 
emetic.  The  Wine  (Vinum  Ipecacuanha,  U.  S.  Ph.), 
strength  jl,u,  more  generally  used  in  expectorant  and 
nauseating  doses.  The  uni\  ersally  used  Dover's  Powders 
[I'tilri*  Ipecacuanha  <<  Opii,  U.  S.  Ph.,  formerly  Pulvis 
Ipecacuanha  Gompositus)  contain  one  grain  of  Ipecac  in 
ten,  but  are  really  preparations  of  Opium  rather  than  of 
Ipecac.  Troches  of  Ipecac  and  Morphine  (Trochisci  Ipe- 
cacuanha et  Morphina)  contain  five  milligrams  of  Ipecac 
each.  Tincture  of  Ipecac  and  Opium  {Tinctura  Ipecacu- 
anha et  Opii),  strength  -rV,  represents  Dover's  Powder, 
minim  for  grain.  The  Syrup  (Syrupus  Ipecacuanha), 
strength  Tno,  is  used  in  cough-mixtures  and  as  a  nause- 
aut  for  children. 

Allied  Plants. — The  genus  Oephaelis comprises  about 
seventy  plants,  mostly  of  tropical  America,  but  the  one 
above  described  is  the  only  one  of  medicinal  or  economic- 
importance.  One  or  two  allied  genera  (Psychotria,  Rich- 
ardsonia,  etc.)  yield  roots  which  have  been  offered  as 
substitutes  for  genuine  Ipecac.  For  the  order,  see  Cin- 
chona. 

Allied  Drugs. — Vomiting  is  one  of  the  effects  of  a 
great  variety  of  irritant,  nauseating,  and  poisonous  sub- 
stances, and  of  overdoses  of  many  more  generally  inert, 
but  insoluble  or  indigestible,  things;  but  the  uncertainty 
of  their  action,  or  its  complication  by  other  effects,  makes 
a  comparison  of  Ipecac  with  them  improper.  The  sub- 
stances used  in  medicine  as  emetics  are  indeed  sufficiently 
various  in  many  respects,  hut  have  a  certainty  of  effect 

*  Laudanum  has  been  slightly  increased  in  strength  since  the  doctor's 
directions  were  given. 
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in  this  one  not  shared  by  many  other  medicines.  They 
are  generally  divided  into  two  groups  ;  Irritant  or  local 
emetics,  which  act  with  great  rapidity  when  introduced 
into  the  stomach,  by  the  direct  impression  which  they 
make  upon  the  surface  of  that  organ,  and  without  ab- 
sorption into  the  general  circulation.  They  arc  Alum, 
Sulphate  of  Zinc.  Sulphate  of  Copper,  Mustard,  Salt.  Sub- 
sulphate  of  .Mercury,  etc.  The  second  group  includes 
those  in  which  the  vomiting  is  only  effected  after  absorp- 
tion. It  is  in  some  cases  thought  to  be  connected  with 
their  elimination  by  the  stomach.  A  considerable  amount 
of  nausea,  muscular  relaxation,  and  depression,  usually 
accompanies  their  action.  Tartar  emetic,  Lobelia,  A po- 
morphine.  Squill,  American  Ipecac,  Senega,  some  Eu- 
phorbias, Buckbean,  Hellebore,  a, id  a  host  of  emeto-ca- 
thartics  arc  associated  with  Ipecac  in  the  latter  group,  but 
all  of  them,  excepting  Apomorphine,  are  nearly  out  of 
use  as  simple  emetics.  In  its  character  as  an  expectorant, 
the  antimonials.  Lobelia,  Apomorphine,  are  again  related, 
as  well  as  Jaborandi,  Chloride  of  Ammonium,  and,  more 
remotely,  the  various  turpentines  and  resins.  As  a  he- 
patic stimulant.  Calomel.  Aloes,  Wahoo,  Blue  Flag,  Lep- 
tandra.  Podophyllum,  and  various  other  purgatives  are 
probably  more  valuable  than  Ipecac  ;  in  dysentery,  Opium, 
combined  with  salines  or  Castor-oil,  occasionally  the  min- 
eral astringents,  ice-water  injections  for  tenesmus,  Cor- 
rosive Sublimate,  etc.,  and  in  some  cases  Coto. 

W.  P.  Pollen. 

1  Clinical  Studies,  with  Large,  Non-emetic  Doses  of  Ipecacuanha,  p. 
03  :  reprint  from  Atlanta  Medical  and  Surgical  Journal.  Clinical  Studies, 
with  tin-  Non-nauseating  I'-e  (if  Ipecacuanha,  chiefly  in  Intermittents, 
p.  23:  reprint  from  the  same  journal.  Studies,  chiefly  Clinical,  in  the 
Non-emetic  Use  of  Ipecacuanha,  with  a  Con tribui  ion  to  the  Therapeusis 
of  Cholera.  J.  B.  Lippincott  &  Co.,  187H.  Also  article  in  Western  LarL- 
cet,  pp.  341-343,  1S7!I-S0. 

IPECAC,  AMERICAN.   The  root  of  Gillenia  Stipulacea 

Mott  ;  Order,  Rosacea.  A  perennial  herb  with  spiraa- 
like  habit,  slender  stems,  three-parted,  sessile  leaves,  and 
slightly  irregular  flowers  :  growing  in  the  Middle  and 
Southern  United  States.  The  root  is  slender,  about  as 
large  as  a  quill,  longitudinally  wrinkled  and  occasionally 
fissured  transversely,  somewhat  knotty  ;  bark  light  brown,, 
brittle;  wood  white,  tough,  inert ;  taste  bitter;  odor  none. 
Active  principle,  gillenin,  a  bitter,  slightly  odorous,  per- 
manent powder. 

Gillenia  is  a  mild  and  gentle  emetic  in  a  dose  slightly 
larger  than  that  of  Ipecac.  Dose,  one  or  two  grams  (grs. 
XV.  ad  xxx.). 

Allied  Plants. —  Gillenia  trifoliata  has  the  same- 
properties  as  G.  stipulacea.  The  Potentillas  are  an  allied 
genus.     For  the  order,  see  Roses. 

Allied  Drugs. — See  Ipecac  W.  P.  P.. 

IRIDECTOMY   (Gr.,  ipis,  toiSoi,  the  iris,  and  e/rro^,  a 
cutting  ;  €k,  out,  and  ro^n,  a  cutting,  from  re^vo),  to  cut), 
the  operation  of  cutting  out  a  portion  of  the  iris  for  the- 
purpose  of  forming  an  artificial  pupil. 

The  instruments  needed  for  the  operation  are  :  Aspring 
speculum.  A  pair  of  fixation  forceps,  for  steadying  the 
eyeball  (Fig.  1871);  these  must  be  light  and  catch  accu- 
rately, and  the  teeth  must  not  be  too  sharp  and  pointed, 
otherwise  they  may  tear  through  the  conjunctiva.  A 
broad  lance-shaped  knife,  the  shape  of  which  varies  with 
the  direction  in  which  the  iridectomy  is  to  be  made — if 
made  outward  (toward  the  temple),  a  straight  knife  may 
Ik  used  ;  if  made  inward  or  upward,  the  blade  must  be- 
bent  al  anangle(Fig.  \x~~r~l).  according  to  the  prominence 
of  the  nose  or  the  upper  margin  of  the  orbit.  If  the  an- 
terior chamber  is  narrow,  and  the  iris  close  upon  the  cor- 
nea, a  very  narrow  Von  Graefe  knife  should  be  used  in 
place  of  the  lance-shaped  one.  The  narrow  knife  repre- 
sented in  its  actual  size  by  Fig.  1873  has,  in  the  hands  of 
the  present  writer,  almost  entirely  supplanted  the  lance- 
knife  in  this  operation  ;  with  it,  ii  is  possible  to  skirt  the 
edge  of  the  anterior  chamber  and  make  a  large  incision 
without  risk  of  wounding  the  lens.  The  iris  forceps, 
which  should  be  lightly  bent  (Fig.  1874),  should  catch 
accurately,  but  when  closed  the  arms  of  the  forceps 
should  come  together  only  for  a  distance  of  2  to  3  mm. 
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from  their  end     The  iris  scissors;  these  may  be  > »•  -» 1 1 
al  ;ui  angle  (Fig    1875)  oi  curved  on  the  flat  (Fig  181 
the  blades  musl  close  tightly.     Lastly,  the  rubber  spatula, 
to  r<  place  i he  Iris  «  iili   if  necessary. 

Before  the  operation,  the  eye  is  to  be  thoroughly  washed 
with  a  solution  "t  corrosive  sublimate  of  the  Btrengtb  of 
1  in  85,000,  or  with  a  solution  of  biniodtde  of 

mercury  1 1  to  26 1 

All  instruments  to  be  used  are  immersed,  first 
in  a  3.5  per  cent,  solution  of  cnrbolic  acid,  and 
then  in  95  per  cent,  alcohol.  The  bands  of  the 
operator,  as  well  as  those  of  the  assistant,  and 
the  parts  adjacent  totheeye  are  carefully  washed 
wiili  a  solution  of  corrosive  sublimate  of  the 
strength  of  1  to  1.000. 

Operation  The  patient  is  t"  be  placed  on 
:i  bed  or  operating-table,  and  an  anaesthetii 
ministered,  [n  all  cases  of  iridectomy,  the  pa- 
tient should  be  broughl  completely  under  the  in- 
fluence of  the  anaesthetic  before  the  operation  is 
attempted,  [f  the  ej  e  to  be  operati  d  on  is  the 
right,  the  surgeon  places  himself  behind  the  pa 
lii-iu  ;  if  the  I'  ft,  he  seats  himself  on  the  bed  in 
front  of  the  patient,  that  be  ma}  make  the  inci- 
sion with  his  right  hand.  Complete  anaesthesia 
having  been  broughl  about,  the  Bpring  speculum 
is  introduced  and  locked  in  place.  With  the 
fixation  forceps  in  his  left  hand,  the  surgeon 
seizes  the  conjunctiva  on  the  same  meridian  as 
that  in  which  the  coloboma  is  to  be,  but  at  the 
opposite  side  of  the  i  ornea  and  close  to  it.  ( 'arc 
i-,  to  in-  taken  thai  the  forceps  exerl  no  pressure 
on  the  eyeball  they  simplj  hold  ii  or  roll  it. 
I87i.  The  lance  knife  is  now  taken  in  the  right  hand, 
and  its  point  entered  either  at  the  limbus  or  one 
millimetre  back  from  the  circumference  of  the  cornea. 
When  the  point  has  entered  the  anterior  chamber,  and 
the  operator  re<  ognizes  this  by  the  sudden  absence  of  re- 
sistance, the  handle  of  the  knife  is  lowered  and  the  blade 
is  pushed  forward  in  the  direction  of  the  plane  of  the  iris 
until  an  incision  long  enough  for  the  purpose  in  view  has 
been  made.  W  e  shall  see  thai  the  length  of  this  incision 
varies  with  the  size  of  the  portion  of  iris  that  is  to  be  re- 
mux  i<1. 

The  position  of  the  point  of  the  knife  is  carefully 
watched.  The  handle  of  the  knife  is  still  nunc-  lowered, 
so  thai  its  | mini  comes almosl  in  contact  with  the  posterior 

(  hi  the  cornea,  and  a\  oids  contact  with  the 
anterior  surface  of  the  lens,  which  comes  forward 
when  the  aqueous  humor  flows  off.  As  the 
knife  is  now  slowly  withdrawn,  its  cutting  edge 
i-  kept  close  to  one  or  the  other  of  the  angles  of 
the  incision,  and  by  this  means  the  inner  opening 
of  the  section  is  made  of  equal  extent  with  the 
nuii  r  \\  ■■  h:i\  i  said  thai  the  knife  is  to  be 
slowly  withdrawn,  and  this  is  mosl  important. 
A  quick  withdrawal  of  the  knife,  and  sudden 
evacuation  ol  the  aqueous,  maj  be  followed  by 
intra  miliar  haemorrhage  or  rupture  of  the  sus 
pensorj  ligamenl  of  the  Ii  as 

flu  Narrow  Knifi  [f  in  place  of  the  lance 
shaped  knife  the  narrow  one  of  Von  Graefe  is 
used,  the  procedure  Is  as  follows:  Lei  us  sup- 
pose an  iridectomy  is  to  be  made  upward,  for  the 
relief  oi  glaucoma  ofthe  righl  eye.  Theanterior 
chamber  is  narrow,  the  iris  and  the  lens  system 
being  well  pushed  forward;  there  isslighl  cor- 
neal haziness.  The  patient  is  to  be  completely 
anaesthetized,  the  speculum  is  introduced,  and, 
as  was  described  above,  the  eye  is  lightly  fixed 
by  means  ol  the  forceps.  The  surgeon  stands  i 
behind  the  patient,  the  knife  is  held  verticallj  in 
the  righl  band,  and  at  the  corneal  margin  its  point  is  en- 
tered in  the  anterior  chambei  .  the  ha  in  lie  i-  imw  lowered 
and  the  point  ol  the  knifi  directed  to  the  point  of  coun 
ter-puncture,  kepi  parallel  with  the  plane  of  the  iris, 
and  made  to  skin  the  edge  ol  the  anterior  chamber. 
Tin-  distance  between  the  poinl  of  entrance  and  of  coun 
ier  puncture  is  determined  by  the  size  which  ii  is  desired 
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to  give  to  the  pupil.  In  completing  the  section  the  blade 
ol  the  knife  is  given  a  ^  1  i --r  1 1 1  inclination  upward,  so  tbat 
the  externa]  and  internal  lips  of  the  wound  are  directly 
over  each  other.  The  counter-puncture  is  at  the  corneal 
margin,  and  the  wound,  when  completed,  lies  opposite 
the  peripheral  insertion  of  the  iris.  Whether  the  lai 
shaped  or  narrow  knife  is  used,  it  may  happen  now  that 
the  iris  is  spontaneously  prolapsed  in  the  wound  and  may 
he  excised  in  situ.  Ordinarily  the  next  step  of 
the  operation  is  as  follows  :  The  fixation  forceps 
is  given  over  to  an  assistant,  and  the  bent  iris 
forceps  entiled,  closed,  through  the  incision; 
when  the  poinl  "f  the  forcepB  is  opposite  the 
sphinctei  ol  the  pupil  the  forceps  are  opened  as 
widely  as  may  be,  and  the  iris  i~  seized  and  drawn 
nut  through  the  corneal  incision.  The  operator, 
now  holding  the  iris  thus  secured  and  drawn  out 
of  the  corneal  wound  to  the  requisite  extent  with 
tin-  forceps  in  the  left  hand,  takes  the  scissors  in 
the   right,  and.  holding   them    parallel    with    the 

corneal  wound,  cuts  the  exposed  portion  <>!'  iris. 
After  the  excision  it  is  of  great  importance  to 
Bee  that  the  edges  of  cut  ins  are  nol  entan 
in  the  wound.  There  are  different  di 
this  cntanglemcnl  the  edge  of  the  cul  sphincter 
may  be  draw  n  into  the  corneo  scleral  section,  m 
the  ciliary  portion  of  the  iiis  may  be  thus  en- 
tangled, [n  either  case,  care  should  be  taken  to 
replace  the  iris.  Thi-  may  be  often  accom- 
plished by  simply  stroking  the  region  of  the  in- 
cision with  the  rubber  spatula,  or  it  may  be 
■  ssary  to  enter  the  wound  again  with  the 
spatula  and  ucnth  replaci  the  iris.  Should  neither  of 
these  measures  succeed,  it  may  be  necessary  to  use  the 
iris  forceps  again  and  excise  the  portion  thus  entangled 
with  the  scissors.  After  the  operation  it  sometimes  hap- 
pens thai  haemorrhage  into  the  anterior  chamber  lakes 
place.  In  such  an  event  the  edges  oi  the  wound  are 
gently  separated  by  a  Davie!  spoon  or  by  the  india-rub- 
ber Spatula,  and  the  blood  slowly  runs  nut  :  or  the  eye  is 
closed  for  a  few  minutes,  and.  waiting  until  the  aqueous 
humor  is  secreted,  the  same  attempt  with  the  spatula  is 
made  again.  If  the  haemorrhage  is  considerable  and  is 
continuous,  sponges  wrung  out  in  ice-water  may  he  held 
fur  a  few  minutes  againsl  the  eye  until  all  sign  of  active 
bleeding  has  ceased.  Any  coagulum  lying  in 
the  wound  should  be  removed  by  means  of  the 
iris  fi  ireeps. 

A  bandage  is  now  applied  to  the  eye  as  after 
cataract  extraction  (see  Cataract),  and  within 
mx  hours  the  bandage  i-  renewed.  On  the  fol- 
lowing day.  if  there  has  been  no  accident,  the 
patienl   may  he   allowed    to    leave    his   bed.  hut 

iir  should  -till  remain  for  forty-eighl  hours  in 
a  moderatelj  dark  room.  A  few  drops  of  a 
two  pd  cent,  solution  of  atropine  should  he  in- 
stilled in  the  eye  the  second  day.  and  this  may 
he  repealed   twice  daily  so   long  as  the  patient 

remains  under  treatment.     The  length  of  the 

after-treatment  will  depend  on  the  circum- 
stances under  which  the  operation  has  been 
performed,  and  when-  the  iridectomy  has  been 
made  merely  for  optical  purpose-,  the  confine- 
men)  of  the  patienl  need  he  very  brief.  It 
sometimes  happens  thai  alter  the  operation  the 
sclcro  corneal  wound  fails  to  unite,  and  that 
thi-  condition  of  things  last-  for  daj  S  and  even 

week-,  [u  cases  ol  simple  glaucoma,1  imme- 
diately after  the  operation  there  max   remain  a 

marked  increase  ol  intraocular  tension,  and 
theanterior  chamber  is  not  at  once  restored. 

Indeed,  the   i ul r.i  ocular  tension  may  increase.     Kio.  l-7i 
the  iri-  and  lens   lie  pressed  auainst  the  cornea. 

and  the  eye  become  painful  and  congested.     In  such  a 
is  thi-  the  bandage  can  no  longer  he  tolerated — in- 
I  it  doc- harm.    Occasional  warm  compresses  may  be 
used,  and  the  pain  quieted  by  injections  of  morphine,  un- 
til the  inflammatory  symptoms  have  subsided. 

In  conclusion,  it  is  proper  to  consider  the  care  that  must 
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be  exercised  in  performing  an  iridectomy,  both  for  the 
accomplishment  of  our  object  and  that  no  harm  may  en- 
sue to  the  eye  from  the  operation.  It  may  happen  that 
an  inexperienced  operator  does  not  succeed  in  the  exci- 
sion of  a  piece  of  the  iris,  that  he  tears  the  iris  from  the 
ciliary  body,  that  he  causes  a  rupture  of 
the  hyaloid  membrane,  or  that  he  wounds 
the  anterior  capsule  of  the  lens.  More  than 
this,  the  operation,  when  performed  secun- 
dum a  Hem,  is  not  absolutely  free  from 
danger.  Occasionally,  if  rarely,  such  an 
eye  is  lost  by  purulent  irido-choroiditis. 
VVhere,  after  the  operation  has  been  per- 
formed, there  ensues  cystoid  cicatrization 
of  the  iris  in  the  wound,  increased  intra-oc- 
ular pressure  may  take  place,  or  the  eye  may 
be  lost  by  purulent  iridocyclitis.  Mooren a 
found  among  two  hundred  and  forty  iri- 
dectomies one  corneal  suppuration,  and 
Von  Graefe3  saw  two  suppurations  of  the 
cornea  after  simple  iridectomy. 

Before  speaking  of  the  uses  of  an  iridec- 
tomy a  brief  reference  to  the  history  of  the 
operation  is  in  place.  As  early  as  1711  the 
operation  was  performed  by 
Woolhouse,  and  again  in  1728 
by  Cheselden.  The  method  of 
operation  was  modified  and  im- 
proved by  Beer,  in  1796.  The 
new  pupil,  in  these  earlier  opera- 
tions, was  made  to  enable  the 
rays  of  light  to  again  enter  the 
eye  ;  it  was  done  for  optical  pur- 
poses. Scarcely  thirty  years  have  fig.  1875. 
passed  since  the  applicability  of  the  iridectomy  has  been 
vastly  increased.  It  was  left  for  Albrecht.  von  Graefe,  in 
185.5,  to  prove  that  in  this  operation  we  had  a  means  in 
many  cases  of  reducing  an  increased  intra-ocular  tension. 
A  new  and  greatly  enlarged  held  for  the  operation  was 
found.  Its  influence  in  combating  inflammation  of  the 
inner  membranes  of  the  eye  was  studied,  and  a  more  exact 
knowledge  of  the  prophylactic  action  of  an  iridectomy, 
especially  in  its  relation  to  subsequent 
operation  for  cataract,  was  acquired. 

In  considering  the  conditions  of  the  eye 
in  which  the  iridectomy  is  made  for  optical 
purpose,  the  first  in  order  would  be  corneal 
opacities.  A  central  circumscribed  corneal 
opacity,  the  rest  of  the  cornea  being  trans- 
parent, offers  the  most  favorable  oppor- 
tunity for  benefit  to  the  vision  from  a  new 
pupil.  The  iridectomy  in  such  a  case 
should  be  made  as  small  as  possible,  for 
the  new  pupil,  under  the  influence  of  light, 
will  not  contract  and  dilate  as  the  normal 
pupil  does.  The  most  advantageous  posi- 
tion for  such  a  pupil  is  either  opposite  the 
inner  side,  or  at  the  lower  and  inner  side 
of  the  cornea. 

The  pupil  maybe  either  free  or  adherent 
to  the  cornea  at  a  single  point,  or  its  en- 
tire  margin  may  be   fast  to  the   corneal 
cicatrix.     In  cases  where  the  iris  is  com- 
pletely adherent  to  the  cornea  an 
iridectomy  is  impossible.4     If  the 
anterior  chamber  is  no  longer  pres- 
ent, the  cornea  flattened,  opaque, 
and  its  curvature  gone,  the  iridec- 
tomy is  useless,  if  not  an  actual 
impossibility. 

In  cases  of  keratoconus  an  iri- 
Fig.  1876.  dectomy    has    been     of    service. 

Here  the  object  of  the  operation  is  twofold — first,  to  offer 
to  the  rays  of  light  a  portion  of  the  cornea  relatively  of 
normal  curvature,  and  secondly,  to  secure  a  permanent 
reduction  of  the  intra-ocular  pressure. 

Again,  an  iridectomy  is  often  indicated  where  the  re- 
gion of  the  pupil  is  occupied  by  a  membrane,  the  remains 
of  an  exudation.     We  shall  speak  later  of  the  value  of 


the  iridectomy  in  such  a  case  as  this,  where  there  are  ad- 
hesions between  iris  and  lens-capsule,  and  where  these 
adhesions  furnish  a  cause  for  relapse  in  iritis. 

When  a  fragment  of  metal  has  penetrated  the  cornea 
and  lodged' on  or  in  the  iris,  an  iridectomy  must  often  be 
made  in  order  to  remove  the  foreign  body,  and  in  such  a 
case  a  small  wound  is  to  be  made  at  the  limbus,  and  then 
with  the  iris  forceps  a  fold  of  the  iris,  including  the  foreign 
body,  is  to  be  gently  seized  and  excised.  It  happens  in 
such  cases,  sometimes,  that  a  piece  of  steel  lies  on  the  sur- 
face of  the  iris,  or  is  lightly  imbedded  in  its  tissue,  and 
we  are  enabled  by  the  use  of  the  magnet  to  remove  the 
foreign  body  through  a  corneal  wound  without  causing 
prolapse  of  the  iris.  An  iridectomy  is  indicated  in  cer- 
tain cases  of  opacity  of  the  lens.  Especially  does  it  bene- 
fit certain  cases  of  zonular  cataract.  In  it  the  centre  of 
the  lens  is  clear,  while  around  it  is  a  cataractous  layer  or 
zone.  Certain  of  these  cases  are  progressive.  It  is  for  the 
stationary  form  that  the  operation  is  indicated  (see  Cata- 
ract). If  the  central  opacity  is  not  extensive,  and  if,  upon 
dilating  the  pupil  with  a  mydriatic,  the  patient  secures  a 
reasonable  vision  and  can  read,  a  new  pupil  can  be  made 
inward.  Yon  Graefe 6  advised  in  such  cases  that  the  in- 
cision be  made  with  the  lance-knife  inward,  not  at  the  mar- 
gin of  the  cornea,  but  a  line  within  the  limbus  ;  then  with 
the  forceps  the  pupillary  margin  of  the  iris  is  seized  and 
a  small  piece  excised.  The  new  pupil  should  be  as  small 
as  possible,  on  account  of  the  dispersion  of  Iighl  through 
the  lens,  and  on  account  of  the  irregular  astigmatism 
that  is  usually  found  in  the  periphery  of  the  lens. 

Iridnih  sis,  or  displacement  of  the  pupil,  has  been  recom- 
mended in  these  cases,  and  the  form  of  the  pupil  secured 
by  this  operation  is  most  desirable;  but  experience  has 
shown  that  it  is  not  without  its  dangers,  and  the  anterior 
synechia  which  it  entails  may  be  a  source  of  lasting  in- 
jury to  the  eye. 

Anterior  polar  cataract,  where  the  peripherical  por- 
tions of  the  lens  are  transparent,  furnishes  .sometimes  an 
indication  for  iridectomy.  In  such  a  case  the  condition 
of  the  lens  and  the  vision  must  be  carefully  examined 
after  artificial  dilatation  of  the  pupil. 

So,  too.  in  cases  of  secondary  cataract,  either  after  an 
extraction  or  where  a  traumatic  cataract  has  undergone 
spontaneous  absorption,  an  iridectomy  may  be  of  bene- 
fit. In  the  majority  of  such  cases,  however,  either  a  dis- 
cission of  the  membrane  or  its  removal  from  the  region  of 
the  pupil  is  necessary. 

We  have  thus  far  considered  the  operation  of  making 
a  new  pupil  in  the  light  of  its  serving  an  optical  purpose. 
There  is  an  equal,  if  not  larger,  application  for  it  in  com- 
bating inflammations  of  the  eye.  One  well-recognized 
effect  of  an  iridectomy  is  the  consequent  reduction  of 
intra-ocular  tension. 

In  cases  of  chronic  iritis'5  and  irido-choroiditis  an  iri- 
dectomy holds  a  foremost  place  in  treatment.  The  most 
frequent  cause  of  recurrence  in  iritis  is  found  in  the  ad- 
hesion that  takes  place  between  the  posterior  surface 
of  the  iris  and  the  anterior  capsule.  The  broader  these 
adhesions  are.  the  more  frequent  is  the  recurrence,  and 
with  complete  fixation  of  the  pupil,  further  complica- 
tions occur  in  the  form  of  chronic  choroiditis,  and  this 
may  go  on  to  atrophy  of  the  eyeball  and  loss  of  sight. 
The  period  at  which  the  iridectomy  is  made  in  these 
cases  is  of  great  importance.  It  should  not  be  made 
when  the  eye  is  in  a  condition  of  acute  inflammation. 
Cases  of  irido-choroiditis,  in  which  a  certain  degree  of 
atrophy  of  the  eye  has  taken  place,  have  been  arrested  by 
the  performance  of  iridectomy.  Von  Graefe,  in  the  art] 
cle  we  have  cited,  shows  how  here  the  stasis  and  conges- 
tion in  the  choroidal  vessels  are  relieved,  and  the  nutri- 
tion of  the  vitreous  humor  improved  by  the  operation. 

In  cases  of  exclusion  of  the  pupil,  that  is,  where  there 
is  complete  adhesion  between  the  edge  of  the  pupil  and 
the  capsule  of  the  lens,  and  consequently  no  communica- 
tion between  the  anterior  and  posterior  chamber,  an  iri- 
dectomy is  indicated.  As  the  object  of  the  operation  in 
such  cases  is  the  re-establishmeut  of  connection  between 
the  anterior  and  posterior  chambers  of  the  eye.  success 
will  depend  on  the  condition  of  things  back  "of  the  iris. 
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li  there  is  fin embranous  exudation  there  thi  opera- 
lion  will  be  difficult,  and  may  nave  to  be  n  peated  again 
ami  again, 

Another  class  of  cases  in   which   iridectomy  may  be 
I.,  ward  "il   inflammation,  is  where  there  are 
local  changes  in  the  iris,  as  in  the  case  of  -mall  cysts, 
usually  fi  aetrating  wound  and  situated  ai 

the  m  I,  iu  corneal    junction.     Again     where    a   foreign 
bodj  lias  penetrated  the  cornea  and  lies  in  the  iris  tit 
ami  where  its  removal  may  be  impossible  without  iridec- 
tomy . 

In  cases  of  extensive  ulcerations  of  the  cornea,  or  sup- 
purative keratitis  wiili  tendency  t"  hypopyon,  the  iridec 
imiiy  i  Inn  rem  ice.    The  operation  would  qoI  be 

indicated  it'  the  corneal  affection  were  likely  t"  heal  and 
ultimately  leave  the  centre  of  the  cornea  clear,  nor  in 
-  where  the  corneal  disease  was  dependent  on  puru- 
lenl  or  diphtheritic  conjunctivitis  fh;  operation  is 
rather  for  cases  of  idiopathic  keratitis  when-  there  has 
been  a  consideral  le  loss  "t  corneal  surface  ami  laic,  as 
Von  Graefe  pointed  nut,  the  reduction  of  the  intra-ocular 
tension  relieves  the  strain  upon  the  cornea  ami  allows 
tin  process  of  repair  t"  go  on.1 

In  cases  of  beginning  staphyloma  of  the  cornea  ami 
ca-rs  where  there  bas  la-en  corneal  ulceration  with  en- 
tanglement ami  prolapse  of  the  iris,  with  staphylomatous 
an  iridectomj  is  necessary,  in  these  cases  the 
power  of  resistance  of  the  cornea,  even  to  the  normal  in- 
tra ocular  pressure,  is  reduced,  ami  the  operation  should 
he  made  even  iieime  there  is  an  increase  of  the  tension, 
with  a  view  to  averting  it.  More  than  this,  the  operation 
is  of  value  in  combating  the  severe  pain  that  is  present 
even  it  th<'  eye  is  blind,  and  in  warding  oil'  sympathetic 
affection  of  the  fellow -ej .-. 

Partial  staphyloma  is  often  relieved  by  an  iridectomy. 

\\  e  come  now  to  a  consideration  of  the  value  of  an  iri- 
dectomy in  cases  of  glaucoma.  For  the  relief  of  this 
disease  the  operation  was  lir-l  performed  by  Yon  Graefe, 

in  1856. e  The  incision  is  to  he  made  at  the  sclera-corneal 
junction,  and  of  sufficient  extent  to  remove  a  segment  of 
the  iris  from  pupillary  to  ciliary  margin,  and  at  least  three 
millimetres  in  width.  The  results  attained  by  the  opera- 
tion will  depend  on  the  period  of  the  disease  at  which  it 
i-  undertaken.  It  may  he  said  in  general,  that  the  sooner 
the  operation  is  made  after  I  he  disease  has  declared  itself, 

and  before  serious  changes  have  occurred  in  the  struct- 
ures of  the  eye,  the  better.     In  the  ordinary  history  of  a 

Case  Of  glaucoma  there  are  so  called  premonitory  symp- 
toms, These  are  of  periodic  occurrence,  leaving  the  eye 
in  the  interval  apparently  perfectly  well.     Among  these 

symptoms  are  increase  in  the  tension  of  the  eyeball,  a 
rapid  increase  in  the  amount  of  the  presbyopia,  compell- 
ing the  patient  to  make  frequent  change  in  the  strength 
of  the  reading  glass  ;  there  is  periodic  dimness  of  sight  ; 
on  looking  at  a  lighl  the  patient  sees  a  rainbow  or  halo 

around  it  ;  there  is  pain  in  the  forehead  and  temples  ;  there 

is  contracti t  the  visual  tie  Id.  and  generally  this  limi- 
tation begins al  the  inner  or  nasal  side.  With  these  symp- 
tom-, some  or  all  of  which  may  he  present,  there  may  he 

cloudiness  of  the  aqueous  or  vitreous  humor,  and  the  pupil 

is  slugghlh  and  moderately   dilated.     ( >n  the  optic  disk  we 

Bee  arterial  pulsation.  S as  these  periodic  symp- 
toms leave  no  longer  a  normal  pupil,  and  so  soon  as  a  last- 
ing i  in  pa  in  i  lent  of  the  vision  take-  place,  we  can  no  longer 
speak  of  the  premonitory  stage  ;  the  disease  of  glaucoma 

i-  established,  and  the  iridecl 3   can  no  longer  with 

safety  be  delayed.  The  prognosis  iMmi-t  favorable  where 
the  iridectomj  ha-  been  performed  during  the  premoni- 

I11  acute  inflammatory  glaucoma  the  iridectomy  may 
•  -nil-,  it  11  i-  made  at  a  sufficiently  early 
period      Even  it  tin  sighl  i-  reduced  to  a  mere  quantita- 
tive m  of  light,  the  operation  may  restore  vision, 
provided  that  the  sight  was  ire  the  attack     At 

this  period  ol   the  disease  the  operation    is  attended   often 

with  peculiar  difficulty.  The  increased  intra  ocular  ten- 
sion cause-  the  lens  and  iri-tolie  pressed  forward  and 
the  ant.  rior  chamber  to  be  narrow.. I.  Here  the  narrow 
Von  Graefe  knife  can  be,  with  great  advantage,  sub- 


stituted  for  the   lance  knife   ill    making  the  section.      In- 
deed, we  have  -ecu  cases  where  the  iridectomy  could  he 
accomplished  with  no  other  instrument 
Von  Graefe  gave  the  name   glaucoma   fulminans  to 

a  clas-.  of  case-  where  hlindnc—  ensues  ill  apparently 
healthy  eyes  within  a  few  hours,  lie  explains  the  pro- 
Cess  as  one  in  which  the  -udden  increase  of  intra-ocular 
tension  shuts  off  the  supply  of  arterial  blood  to  the  retina. 
Here,  if  the  iridectomy  brings  anj  relief,  ii  must  he  made 
within  two  or  three  days  of  the  beginning  of  the  attack. 

In  chronic  inflammatory  glaucoma  the  iridectomy  will 
often  arrest  the  disease  ami  preserve  such  vision  as  the 

patient  has  at  the  time  of  the  operation.      The  prognosis 

in  these  cases  should  he  guarded,  however,  and  the  result 
will  largely  depend  upon  the  extent  of  the  limitation  of 
the  visual  field,  and  upon  the  degree  of  the  excavation  of 
the  optic  di-k.  The  greater  the  intra-ocular  tension  at  the 
time  of  the  operation,  the  better  are  the  chances  from  the 
iridectomy.  If.  after  the  operation,  there  should  still  l>e 
increased  tension.  Von  Graefe  has  recommended  that  an- 
other iridectomy  should  lie  made,  diametrically  opposite 
the  first,  so  as  to  cut  off  the  two  halves  of  the  iris  from 
each  other.  There  are  cases,  however,  of  chronic  inflam- 
matory glaucoma  where,  notwithstanding  all  treatment, 
blindness  ensues  in  consequence  of  progressive  atrophy 
of  the  optic  nerve,  and  not  through  a  recurrence  of  the 
glaucomatous  inflammatory  symptoms  with  increased 
tension. 

In  cases  of  glaucoma  where  there  an-  do  evident  in- 
flammatory symptoms,  urfdectomy  often  proves  of  scr- 
vice.  This  class  of  cases  has  received  the  name  of  glau- 
coma simplex,  or  amaurosis  with  excavation  of  the  optic 
nerve.  Von  Graefe  pointed  out  that  in  most  of  these 
cases  an  iridectomy  reduce-  the  tension  of  the  eyeball  to 
its  normal  condition  and  keeps  it  there.  In  some  cases 
the  ten-ion  i-  reduced  and  the  v  i-ion  remains  as  it  was  di- 
rectly before  the  operation  for  a  time,  and  then  fails; 
while  the  tension  is  later  on  again  increased,  and  only 
after  a  second  iridectomy  is  the  process  broughl 
.standstill.     In  a  certain  number  of  cases  Von  Grai 

found  that  the  iridectomy  actually  increased  the  tension 
instead  of  diminishing  it.  and  the  sight  was  suddenly  lost 
as  if  by  an  acute  attack  of  idaucoiiia  :  in  other  words,  the 
operation  precipitated  the  fatal  i— uc. 

As  we  owe  to  Von  Graefe  the  discovery  of  the  fact  that 
iridectomy  alone  permanently  reduced  the  abnormally 
increased  intra-ocular  tension,  so  do  we  owe  to  him  a 
knowledge   of  the   class   of  cases    in  which  the  operation 

may  he  employed.  According  to  Von  Graefe,"  there  is 
hardly  any   inflammatory  disease  of  the   eye  which  may 

not  lead  in  its  course  to  secondary  glaucoma.  That  we 
may  enumerate  the  cases  in  which  an  iridectomy  may  he 
Called  for.   we  will  briefly  allude  to  the  diseases  in  which 

■  Hilary  glaucoma  mosl  frequently  supervenes,     of  the 

affections  of  the  cornea,  diffuse  keratitis  comes  first  in 
order,  then  chronic  keratitis,  associated  W  ith  the  so-called 
sclerotico-choroiditis  anterior,  pannus,  cicatrices  of  the 
cornea,  and  especially  cicatricial  ecta-ia  of  the  cornea.    In 

this  la-t  class  of  cases  the  iridectomy  i-  to  he  made,  not 

alone  when  there  ate  signs  of  imn  ase  of  tension,  hut  al- 
ready at  tin  earlier  period,  and  with  a    view   to  protecting 

the  eye  against  an  attack  of  secondary  glaucoma. 

Von  Graefe  has  described  a  peculiar  affection  of  the 
cornea  which  i-  prone  to  develop  secondary  glaucoma, 

and  call-  tor  an  iridectomy  for  its  relief.  This  j-.  the  go- 
called  "band-Shaped"  keratitis,  which  occupies  the  cen- 
tre of  the  cornea,  the  rc-t  of  the  cornea  being  transparent, 
The  opacity  extend-  over  that  portion  of  the  cornea 
which  would  he  exposed  when  the   lids   are  bill    slightly 

op  a.     W  In  n  this  affection  is  recognized,  an  iridectomy 

should  he   made    as    early     as    possible.       Secondary   glaU- 

1  supervene-  on  plastic  iritis,  w  here  numerous  poste- 
rior synechia  have  formed,  and  ill  iritis  serosa.  In  both 
c  la— i  -of  cases  an   iridectomy  i-  the  only  measure  which 

oiler-  permanent  assistance  to  the  eye. 
Traumatic  cataract  leads  sometimes  to  secondary  glau- 

COma,  and  an  iridectomy  may.  under  certain  circum- 
stances, atl  ord  relief.   With  rupture  of  the  anterior  capsule, 

and  rapid  .swelling  of  the  lens-substance,  the  iris  is  pushed 
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forward,  and  increased  tension  is  the  result.  Von  Graefe 
lias  here  pointed  out  that,  if  the  signs  of  secondary  glau- 
coma arc  present,  either  simple  iridectomy  or  extraction 
of  the  lens  is  indicated.  The  eyes  of  young  children 
withstand  the  deleterious  effects  of  an  increased  tension 
much  better  than  the  eyes  of  adults. 

In  cases  of  dislocation  of  the  lens,  if  symptoms  of  glau- 
coma arise,  Von  Graefe  advises  that  an  iridectomy  should 
be  made,  especially  if  the  dislocation  is  moderate,  and 
the  iris  pushed  forward  to  a  limited  extent.  The  incision 
should  be  as  near  the  periphery  as  possible,  on  account  of 
the  danger  of  the  vitreous  humor  entering  the  anterior 
chamber  and  pushing  back  the  iris  in  such  a  way  that  its 
excision  is  difficult.  The  operation  should  not  be  under- 
taken in  these  cases  until  the  patient  is  completely  under 
the  influence  of  an  anaesthetic,  and  the  muscles  are  com- 
pletely relaxed,  for  there  is  great  danger  of  escape  of 
vitreous,  and  consequent  intraocular  haemorrhage. 

Secondary  glaucoma  supervenes  on  serous  choroiditis, 
and  if  repeated  paracentesis  fails  to  permanently  reduce 
the  increased  tension,  and  the  disease  resists  other  treat- 
ment, an  iridectomy  should  be  made. 

In  posterior  staphyloma,  or  sclerectasia  posterior,  sec- 
ondary glaucoma  may,  and  often  does,  supervene." 
Von  Graefe  states  that  the  disease  here  always  attacks 
both  eyes  sooner  or  later,  and  that  it  assumes  the  char- 
acter of  glaucoma  simplex,  or  that  of  the  inflammatory 
form.  The  secondary  affection,  if  its  character  is  not 
early  recognized  and  an  iridectomy  made,  leads  to  grave 
impairment,  or  even  to  total  loss,  of  sight. 

Richard  H.  Derby. 

1  Graefe-Saemisch,  iii.,  pp.  35!),  360.     2  Ophth.  Beobacht.,  Berlin,, 1867. 
3  Arehiv  f.  Ophth.,  B.  xii.,  1.  p.  214. 

*  Graefe-Saemisch,  B.  iii.,  S.  340. 

*  Arehiv  f.  Oph.,  i.,  Band  ii.,  p.  243.  6  Ibid.,  ii.,  ii.,  202. 

1  Ibid.,  ii.,  ii.,  243.  "  Ibid.,  iii.,  ii.,  45fi.  «  Ibid.,  xv.,  iii.,  202. 

10  Ibid.,  xv.,  iii.,  121.  "  Ibid.,  iv.,  ii.,  153,  and  ibid.,  xv.,  iii.,  173. 

IRIDOTOMY  and  IRITOMY  are  the  names  which  have 
heen  given  to  the  operation  of  cutting  the  iris,  thus  mak- 
ing a  distinction  between  that  in  which  the  iris  is  simply 
cut  and  the  iridectomy  in  which  a  portion  of  the  mem- 
brane is  removed.  The  operation  has  been  used  chiefly 
for  the  production  of  an  artificial  pupil  for  optical  effect. 

A  cut  through  the  pupillary  margin  of  the  iris  in  any 
direction  will  allow  the  fibres  to  separate  and  enlarge  the 
pupil  toward  that  side  ;  so  this  would  seem  to  be  at  once 
the  most  rational  and  elegant  method  of  producing  this 
result,  but  experience  teaches  that,  in  most  cases,  it  is  a 
much  more  difficult  operation  than  iridectomy. 

It  is  comparatively  easy  to  seize  the  iris  from  the  front 
with  a  pair  of  delicate  forceps,  and  to  withdraw  and  re- 
move a  portion  ;  but  when  iridotomy  is  to  be  performed, 
the  knife  or  one  blade  of  the  scissors  must  necessarily 
pass  through  or  under  the  iris,  and  the  cut  must  be  made 
within  the  globe,  and  with  nothing  to  give  support  to  that 
flimsy  membrane  other  than  what  is  furnished  by  the 
delicate  tissues  of  the  eye  itself.  The  probability  of  doing 
this  without  injury  to  the  front  of  the  lens,  or  the  back 
of  the  cornea,  is  considerably  less  than  that  of  accom- 
plishing the  same  result  by  means  of  an  iridectomy,  as 
previously  described. 

Thus  it  happens  that  this  operation  is  usually  reserved 
for  the  cases  where,  as  in  secondary  cataract,  the  absence 
of  the  lens  has  removed  one  source  of  danger,  and  for 
cases  where  thickened  capsule  and  the  presence  of  inflam- 
matory membranes  make  it  impossible  to  withdraw  the 
iris  from  the  wound  without  putting  too  much  tension  on 
the  ciliary  body,  or  for  cases  where  the  iris  itself  has  be- 
come so  fragile  and  tender  from  long  inflammation  that 
it  will  not  follow  the  lead  of  the  forceps,  which  tear  out 
when  even  an  attempt  is  made  to  grasp  it. 

Iridotomy  can  be  done  by  using  a  thin  Graefe  knife, 
which  must  enter  the  anterior  chamber  outside  of  the 
pupillary  edge  and  at  a  point  on  the  cornea  directly  op- 
posite the  proposed  cut.  The  point  of  the  knife  can  be 
pushed  directly  across  the  chamber  to  the  edge  of  the  iris, 
and  insinuated  between  that  and  the  lens,  and  after  it  has 
penetrated  the  iris  at  the  desired  point  the  cut  can  be 
made  upward  against  the  inner  wall  of  the  cornea.     If 


care  is  taken  not  to  put  any  more  pressure  on  the  cornea 
than  is  necessary,  no  injury  will  result. 

Iridotomy  can  also  be  performed  with  a  delicate  sickle- 
shaped  knife,  which  should  enter  the  cornea  just  outside 
of  the  peripheral  extremity  of  the  proposed  cut,  pass 
down  through  the  iris,  and  under  it  until  it  has  reached 
the  pupillary  margin,  when  the  edge  of  the  knife  can  be 
made  to  cut  through  that  part  of  the  iris  under  which  it 
has  passed  by  depressing  the  handle  of  the  instrument 
and  lifting  the  edge  backward  against  the  cornea  as  it  is 
withdrawn.  The  success  of  either  of  the  operations  just 
described  depends  very  much  on  the  sharpness  of  the 
point  and  cutting  edge  of  the  knife  used.  But  when  the 
lens  is  present  they  partake  too  much  of  the  nature  of 
jugglery  to  lie  indulged  in  when  an  iridectomy  can  easily 
be  made  to  produce  the  same  result. 

Most  of  the  iridotomies  which  are  done  nowadays  are 
for  that  class  of  cases  for  which  they  were  recommended 
by  Von  Graefe,  where,  following  the  iridectomy  of  the 
cataract  operation,  the  new  pupil  is  closed  by  inflamma- 
tory processes,  and  the  iris,  drawn  up  toward  the  wound, 
stretches  itself  like  a  diaphragm,  completely  separating 
the  anterior  and  posterior  chambers.  The  consistency  of 
this  membrane  is  often  so  firm  that  it  cannot  easily  or 
safely  be  withdrawn  from  the  eye' for  an 
iridectomy.  There  being  no  lens  behind 
it,  it  is  sometimes  feasible  to  cut  it  through 
from  before  backward  with  either  of  the 
knives  used  above,  but  the  favorite 
method  is  that  introduced  by  De  Wecker. 

The  instruments  needed  are  speculum  and 
fixation  forceps,  of  course  ;  besides  these,  any 
instrument  with  which  a  cut  can  be  made  in 
the  cornea,  as  for  a  small  iridectomy  ;  a  Graefe 
knife  or  a  lance-knife  may  lie  used  ;  a  lance 
stop-knife  is  recommended  by  De  Wecker,  and 
also  a  pair  of  Wceker's  scissors  with  short  deli- 
cate blades  (Fig.  1877),  on  which  latter  instru- 
ment the  success  of  the  operation  largely  de- 
pends. A  glance  at  the  cut  will  show  both 
size  and  shape  of  these  scissors,  which  arc  op- 
erated by  pressure  on  the  sides  of  the  handles 
(which  somewhat  resemble  the  handles  of  fixa- 
tion forceps),  with  a  hinge  along  one  side  so 
placed  that  the  blades  rotate  and  open  laterally, 
but  do  not  spring  apart  at  the  ends.  One  blade 
of  the  scissors-like  extremities  is  probe-pointed, 
the  other  is  sharp. 

In  operating  on  an  eye  from  which  the  lens 
has  been  removed  ami  the  iris  drawn  into  or 
toward  the  wound,  as  above  described,  the  in- 
cision in  the  cornea  is  to  be  made  at  right. 
angles  to  the  meridian,  passing  through  the 
point  toward  which  the  iris-fibres  converge, 
and  about  one  millimetre  from  the  sclero-cor- 
ncal  margin.  The  knife  making  this  incision 
may  or  may  not  be  made  to  pierce  the  iris  at 
the  same  time.  It  is  sometimes  necessary  to  use  great 
care  in  the  attempt  to  penetrate  the  iris,  as  it  may  be  so 
thick  and  tough  from  inflammatory  action  as  to  resist 
even  the  point  of  a  Graefe  knife,  and  to  make  it  impera- 
tive to  cut  an  opening  before  trying  to  penetrate  it  with 
the  point  of  the  scissors.  Then,  after  the  knife  has  been 
withdrawn,  the  scissors,  which  should  beheld  closed,  are 
inserted  into  the  wound  in  the  cornea  and  allowed  to 
open  gradually  as  they  enter  it,  so  as  not  to  stretch  it 
apart  more  than  is  necessary,  and  they  are  held  in  such  a 
manner  that,  as  they  open,  the  probe-pointed  blade  will 
pass  between  the  iris  and  cornea,  while  the  sharp  point 
passes  under  the  iris,  either  through  its  substance  or 
through  the  cut  which  had  been  previously  made  with 
the  knife.  They  are  then  quickly  closed,  so  as  to  make 
a  cut  whose  length  is  one-half  or  two-thirds  of  the  corneal 
diameter,  and  are  then  gently  withdrawn.  If  the  wound 
thus  made  gapes  and  shows  a  black  pupil,  no  further  op- 
eration is  necessary  ;  if  not,  a  second  cut  may  be  made 
with  the  scissors  at  an  acute  angle  to  the  first. 

The  after-treatment  should  be  the  same  as  for  an  iridec- 
tomy under  similar  circumstances. 
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1 1  is  possible  i<>  do  an   iridotomy  w  iili  We 

a  hiii  tin-  lens  is  pn  □  in  a  In  althy  eye,  by 

introducing  the  blades  closed  until  the  points  reach  the 
in  ni  the  pupil  "ii  iIh  i  >| 'i '"-iii  side  from  the  corneal 
wound,  and  then  allowing  them  to  open  carefully  in  a 
plain-  "iily  a  little  inclined  t"  thai  of  the  iris,  bo  thai  one 
blade  will  pass  over  and  the  other  under  the  pupillary 
■  "which  is  i"  bi  both  blades  may  be  passed 

over  the  anterior  surface  of  the  ins  ami  made  to  cut  the 
lull  I  of  thai  membrane,  which  presses  up  between  them  as 
liny  air  opened. 

Ii  remains  onh  i"  say,  of  all  these  operations,  that 
where  the  lens  is  still  in  the  eye,  they  are  often  feasible, 
sometimes  nccessarj  ;  bul  ii  m  i"  look 

around  for  sunn-  easier  ami  safer  method  before  decii 

<ni ■  in  which  mistaki  «  ill  often  occur  i" 

all  who  an-  nol    possessed   of  more   than  ordinary  d 
terity. 

IRIS.  CILIARY   BODY,   AND   CHOROID.      Tin 
y  body,  ami  cJioroid  form,  togethi 
L  i  the  ej  I-. 

The  greater  portion  of  this  continuous  membrane,  cho- 
roid ami  ciliary   body,  is  situated  between  the  sclerotic 
lie  retina.    Tin  i  ms,  1\  ing  closeto  thesi  Ii  rotic, 

selj  the  shape  of  this  membrane.     Thetbird 

port! i  Hi'  uveal  tract  —the  iris—  forms  an  obtuse  angle 

with  tlif  ciliary  body,  and  is  benl  inward  toward  the  axis 
of  the  eyeball.     Th  "I  the  uveal  trad  which  lie 

in  close  contact   with  the  selenitic  in  numerous   pi 

attached  i"  this  membrane  by  means  of  interchanging 
connective  tissue  fibres,  ami  by  blood  vessels  ami  nerves. 
There  are,  however,  two  places  where  the  uveal  trad  is 
more  firmly  attached  i"  the  sclerotic  ;  the  one  lies  al  the 
optic-nerve  entrance,  and  the  other  near  the  corneo-scleral 
margin,  or  sulcus  sch  m .  The  iris,  forming  a  round  screen 
in  In  ml  the  cornea,  has  a  central  opening,  the  pupil. 

The  uveal  tract  has  a  nutritive  and  regulab  iry  function, 
and  ii  therefore  consists  mainly  of  blood  vessels,  nerves, 
and  muscular  fibres,  and  a  quantity  of  connective  tissue 
which  is  just  ahiiiii  sufficient  i"  hola  these  parts  together. 

The  choroid  is  thai  pari  of  the  uveal  tract  which  lies 
the  farthest  backward.  Ai  the  place  of  its  (inn  attach- 
ment around  the  optic-nerve  entrance,  this  membrane 
takes  pari  in  the  formation  of  the  lamina  cribrosa,  and 
does  mil  show  one  large  opening  for  the  passage  of  the 
optic  nerve,  as  it  has  formerlj  been  described  under  the 
name  of  the  foramen  opticum  clioroidece,  hut  a  great  num- 
ber of  small  ones,  which  give  a  sieve-like  appearance  to 
the  men  i  inane.  Near  the  anterior  third,  between  the  two 
firm  attachments  of  thi  uveal  tract  to  the  sclerotic,  which 

were  i ne n I  i id  above,  small  folds  make  their  appea ranee, 

which  imrease  considerably  in  volume  Dear  the  anterior 
attachment.    These  are  the  ciliary  processes  {processus  rili- 

in    g),       Al    the    same    lime    llie    uveal    tract    liccumes    here 

considerably  thicker,  ami  this  thickening  is  due  to  the  in- 

terpositi if  tin-  ciliary  muscle  within  the  uveal  tissue. 

This  portion  of  the  uveal  tissue,  together  with  the  ciliary 
muscle  ami  the  ciliarj  pro<  esses,  forms  a  ring  behind  the 
insertion  "t  the  ins,  with  numerous  alternating  depres- 
sions and  elevations  running  in  a  radiating  direction  to- 
ward  the  axis  of  the  eyeball,  ami  in  this  portion  is  given 
the  name  ciliai  m  I. 

The  iiH'st  anterior  porti f  the  uveal  tract,  the  iris, 

is  again  considerably  thinner,  ami  lies  almost  at  a  right 
iiiarv  body.  Near  ii-  pupillary  edge  it  cou- 
tains  the  ring  muscle  (sphincU  ■  bj  means  of  which 

tin  si/e  ni  the  pupil  is  regulated. 

The  tissue  of  the  uveal  tract  contains  much  pigment; 
this  pigmentation,  however,  varies  in  intensity  very  ma- 
dly. While  the  eves  of  albinos  ami  new  horn  in- 
fants have  almost  ii..  pigment,  or  actually  none,  in  the 
tissue  ,,i  the  uveal  tract,  the  eyes  "t  negroes  are  very 
.  nieil.  ami  between  these  extremes  all  inter- 
nal di  ides  maj  lie  . ibsen i  il 

When    taken    from    the    eye,    the    inner  surface   of   tin' 

choi  smooth  and  shiny,  while  its  outer 

sin  i  ii  i   is  rough  ami  shim  s  numerous  torn  fibres,  as  does 

the  sclerotic    nil    its    inner  Mirlmr.       That   portion    of   this 


loose  ami  torn  tissue  which  adheres  t"  the  choroid  is  (ailed 

the/  prachoroidea.     On  both  tin-  inner  and  tin; 

i  surfaces  "f  the  choroid  the  delicate  tracings  of  the 

blood-vessels   may   he  seen;    on    the  outer  sulfate,   espe- 
cially, may  he  seen  those  of  the  \(  ins  by  w  hich  the  bl 
is  carried  Iron,  the  eyeball,  and  which,  on  account  "f  their 
vortex  like  arrangement,  have  received  the  name  "i 

1  re  from  four  to  six  of  these  outlets, 

and  i  hey  lie  behind  the  equator  of  the  eyeball,  just  a  I  nan 
where  the   posterior   and  middle  thirds  "I    tin    eyeball 

t   the  choroid   v  aries  betwet  n 

ml  0.08  mm.  The  anterior  portion  near  the  ciliary 
body  is  considerably  thinner  than  tin-  posterior  part. 
This  thinnest  portion  of  the  choroid  is  called  the  orbia 

Just  in  front  is  the  ciliary   body,  in 

which  the  ciliary  muscle  lies  embedded.  This  muscle 
begins  as  a  thin  layer,  hut  gradually  increases  in  size  un 
til  it  reaches  a  thickness  of  about  one  millimetre,  'lie 
inmr  surface  of  tin-  ciliary  body  shows  about  seventy 
ciliary  processes,  whi<  h,  as  has  been  said,  arc  arran 
in  a  radiating  maimer  around  the  crystalline  lens.  Ai  the 
anterior  point  of  attachment  of  the  uveal  tract  these  cili- 
ary proci  SSI  9  reel  de  rapidly  toward  the  sclerotic. 

From  this  portion,  the  third  part  of  the  uveal  tract,  the 
iris  springs  forth.    It  forms  a  round  screen  with  a  central 
perforation,  the  pupil.     At  its  periphery  it  is  attached  to 
the  cornea  by  means  of  a  line  network  of  fibres,  the 
mentum  pectinatum  (pectineum).    on  the  anterior  surt 

of  the  iris  we  may 
distinguish  three 
different  portions, 
viz.,  the  pupillary, 
the  ciliary,  and  the 
intermediate  por- 
tion. The  pupil- 
lary portion,  nearly 
corresponding     to 

the  width  of  the 
.sphincter  muscle 
(civet dun  ti idi*  mi- 
nor), show  s  a  large 
number  of  irregu- 
lar indentations 
(crypts)  and  ele- 
vations, which 
change  their  form 
with  the  move- 
ments of  the  iris. 
Similar  formations 
ate  found  at  the 
ciliary  margin  of 
the  iris.  In  the  intermediate  portion  usually  three  circu- 
lar ridges  (concentric  with  the  periphery  of  the  iris)  may 
he  detected.  The  pupillary  portion  begins  at  the  pupil- 
lary margin  quite  thin,  bul  rapidrj  grows  thicker  until 
the  intermediate  portion  is  reached.  The  remainder  of 
the  iris  is  about  uniform  in  thickness,  except  its  most 
peripheral  portion,  which  (just  at  its  ciliary  insertio 
again  somewhat  thinner. 

The  posterior   surface    shows  radiating    ridges   and   in- 
dentations a  I  lout  equal  in  number  to  the  ( iiiarv  proci  - 
ami  n  u  n  n  i"i:s  small  circular  i  mien  tat  ions.      It  is  coven  d 
with  the  dark  uv .  al  pigment. 

diami  ti  r  of  the  pupil  is.  according  to  Henle,  be- 
tween :i  and  6  mm.,  ami  the  diameter  of  the  iris  between 
8.5  and  4.5  mm. 

The >.'/-, it'im  pi}  a"  nil.  a  thin  layer  of  darkly  pigmented 
cells,  the  so-called  pigmented  epithelium,  which  lies  be- 
tween the  i  horoid  and  retina,  is  now  generally  considered 
to  he  a  part  of  the  latter  niemlirane. 

The  nerves  of  the  uveal  tract  conic  from  th. 
ciliare  (nerti  t  nd  from  the  par*  not 

These  nerv  es  pii 
the  sclerotic  near  and  around  the  optic-nerve  entrance, 
and,  lying  in  the  lamina  sti prachoroidea,  pass  forward  to 
the  ciliary  body  and  l-o  the  iris,  giving  off  numerous 
smaller  branches  to  the  choroid  on  their  waj  (see  Fig. 
1878) 


,  j  Nervet  on  their  Way  to 

I  Prom  .Mi  r,. 
rune  i 
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Iris. 


The  blood-vessels  of  the  uveal  tract  are  the  following 
(Leber) : 

A.  Arteries. — 1.  The  short  posterior  ciliary  arteries  (arU  - 
rice  cilia  res  posteriores  brt  ves)  are  five  or  six  little  branches 
coming  from  the  ophthalmic  artery.     These  are  divided 


Fig.  1879. — (From  Leber.)  J.  iris  ;  Me.  musculns  eiliaris  :  Pc,  processus 
ciliarls;  Oc,  orbiculus  eiliaris:  Ch,  clioroidea;  v.  optic  uerve  en- 
trance  ^  Aby  short  posterior  ciliary  arteries  ;  At.  lon^r  posterior  ciliary 
arteries  ;  Aa.  anterior  ciliary  arteries  :  Cim,  large  arterial  iris  circle  ; 
Vv,  venae  vorticose  ;  r,  r.  recurrent  arteries. 

into  a  number  of  branches  (twenty  to  twenty-five)  mi  their 
way  to  the  eyeball,  and  pierce  the  sclerotic  near  the  optic- 
nerve  entrance. 

2.  The  long  posterior  ciliary  arteries  (arterice  ciliares 
post  i  iores  lotujce).  They  have  the  same  origin  as  the 
former  ones.  There  are  usually  only  two  of  them,  one 
of  which  enters  the  eye  on  the  medial,  and  the  other  mi 
the  lateral  side  of  the  sclerotic.  They  pierce  this  mem- 
brane in  a  very  oblique  way,  and  in 
consequence  their  sclerotic  canal  is 
from  four  to  five  millimetres  long. 

3.  The  anterior  ciliary  arteries  (ar- 
id tie  ciliares  anteriores)  come  from 
the  arterial  branches  of  the  four  recti 
muscles  of  the  eyeball,  and  they 
pierce  the  sclerotic  at  the  place  of  in- 
sertion of  the  tendon  of  these  muscles 
on  this  membrane. 

Veins. — 1.  The  posterior  ciliary 
veins  (vence  vbrlicosa).  These,  to  the 
number  of  from  four  to  six,  pierce 
the  sclerotic  behind  the  asquator  from 
in  front  backward,  and  empty  the 
blood,  either  directly  into  the  vena 
ophihalmiea,  or  into  the  muscular 
branches  of  this  vein. 

2.  The  anterior  ciliary  veins  {vena 
ciliares  anieriores)  correspond  to  the 
anterior  ciliary  arteries  and  go  to  the 
veins  within  the  recti  muscles. 

The  choroid  proper  receives  its 
blood-supply  through  the  short  posterior  ciliary  arteries  ; 
the  ciliary  body  and  iris  receive  it  through  the  long  pos- 
terior and  through  the  anterior  ciliary  arteries.  The  an- 
terior portion  of  the  choroid  is,  furthermore,  partly  nour- 
ished by  recurrent  arterioles  coming  from  the  arteries  of 
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Fio.  1880. — Transverse 
Section  of  Choroid. 


the  ciliary  body.  The  bulk  of  the  venous  blood  of  the 
choroid  is  carried  off  by  way  of  the  vena  vorticosa  ;  the 
venous  blood  of  the  ciliary  muscles  is  partly  carried  oil' 
by  means  of  the  anterior  ciliary  veins,  partly  by  the  vena 
vorticosa  (Fig.  1879). 

Microscopical  Anatomy. — The  tissue  of  the  choroid 
consists  of  an  exterior  endothelial  coat   upon  its  scleral 
surface,  the  lamina  supraclioroidea,  the  vascular  paren- 
chyma, and   the   lamina   fit  tat  on  its  inner 
surface.     Its  thickness  varies  between  0.08 
and  0.16  mm. 

In  transverse  sections  of  the  choroid,  we 
see  that  the  smaller  (capillary)  blood-vessels 
lie  chiefly  near  the  lamina  vilrea,  the  larger 
(venous)  fines  in  the  outer  portion,  and,  fur- 
thermore, that  the  capillary  portion  is  almost 
unpigmented,  while  the  outer  portion  ap- 
pears darkly  pigmented  (Fig.  1880). 

The  tissue  of  the  parenchyma  of  the  cho- 
roid is  made  up  largely  of  cells.  These  cells 
are  either  pigmented  or  unpigmented,  round 
cells,  or  bipolar  cells,  or  cells  with  a  number 
of  offsets  which,  in  turn,  are  again  branched 
off  and  anastomose  with  others.  These  off- 
sets may  he  long  and  gradually  tapering  off, 
or  they  may  he  short  and  broad.  The  cells 
have  a  large  unpigmented,  oval  or  rounded 
nucleus  (Fig.  1881).  Near  the  inner  surface 
of  the  choroid  the  unpigmented  cells  are 
more  numerous;  near  the  outer  surface  the 
pigmented  cells  are,  by  far,  more  prevalent. 
The  pigment  appears  in  the  shape  of  gran- 
ules, and  its  tint  varies  considerably  in  the 
different  races,  and  even  in  one  and  the  same  eye. 

Near  the  inner  surface  of  the  choroid  (behind  the  ca- 
pillary layer)  a  number  of  nuclei  are  found  which,  ac- 
cording to  Sattler,  belong  to  two  endothelial  layers  which 
divide  the  capillary  from  the  venous  layer. 

The  cells  of  the  choroidal  parenchyma  are  mingled  with 
fine  connective-tissue  fibres.  These  fibres  are  easily  dem- 
onstrated in  the  outer  portions  of  the  choroid,  especially 
in  the  lamina  supraclioroidea,  but  are  more  difficult  to  de- 
tect in  the  chorio-capillary  layer,  on  account  of  their  being 
here  extremely  tine. 

Embedded  in  this  largely  cellular  tissue  are  the  innum- 
erable blood-vessels  of  the  choroid.     These  form  two  dis- 


Fig.  1SS1.— Cells  of  the  Parenchyma  of  the  Uveal  Tract. 


tinct  groups,  viz.,  the  capillary  blood-vessels,  which  lie 
near  the  inner,  and  the  venous  blood-vessels,  which  lie 
near  the  outer  surface,  of  the  choroid.  By  these  two 
groups  of  vessels  the  parenchyma  of  the  choroid  is  divided 
into  two  layers,  viz..  the  chorio-capillary  layer  and  the 
venous  or  Haller's  layer. 

As  has  been  stated,  the  arteries  which  supply  the  bulk 
of  the  choroid  are  the  short  posterior  ciliary  arteries.  After 
having  entered  the  eyeball  (Leber)  in  the  posterior  portion 
of  the  choroid  they  lie  at  first  for  a  short  distance  in  the 
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outer  layers  of  this  membrane,  then  branching  "IT  dichol 
omouslj  the}  dip  into  tin-  tissue  i  f  the  choroid,  and  their 
fines!  branches  are  Bpread  equally  over  it-  inner  portion 
.■mil  there  form  the  network  of  capillaries  known  as  the 
ehario-capiUaris.  All  branches  going  to  the  ant* 
tion  of  i In'  choroid  appear  \  i  n  Btraight,  until,  finger-like, 
thej  branch  of]  into,  fine  capillaries.    The  capillaries  have 


in.   1883  iplllary  Network  o( 

'..  from  the  eequatoi 

r.'i.l        i 

let  broad  as  I  hi  y  ought  to  be. 

a  wider  lumen  than  have  the  capillaries  in  other  tissues. 

Their  walls  appear  al si  homogeneous,  their  nuclei  are 

numerous  and  easily  distinguished. 

Tin;  meshes  of  the  capillary  network  vary  in  size  in  the 
different  regions  of  the  choroid.     They  are  smallest  and 
more  rounded  near  the  optic  nerve  entrance,  and  gi 
alh  grow  larger  and  more  oblong  toward  the  orbiculus 
ciliaris  (see  Fig    L882). 

Tin-  tissue  between  the  capillaries  appears  perfectly 
homogeneous  and  free  from  cellular  elements.  The  cap- 
illary network  ends  at  the  beginning  of  the  ciliary  body 
■with  an  irregularly  indented  margin.  At  the  optic  nerve 
entrance  it-  blood  vessels  anastomose  \\  ith  those  of  the  op- 
tic nerve. 

According  to  Sattler,  the  firsl  endothelial  membrane  of 
the  two  described  by  him,  and  mentioned  above,  lies  im- 
mediatclj  outward  from  the  capillary  network.  Then 
comes  a  fine  network  of  elastic  fibres,  in  which  are  em- 
bedded the  smaller  and  medium-sized  arteries  and  veins, 
and  farther  outward  from  this  lie-  the  second  endothelial 
membrane  All  veins  and  arteries  are  provided  with  a 
perivascular  sheath,  which  disappears  al  their  entrance 
into  the  capillary  layer  in  such  a  way  thai  an  open  ruin- 
munication  exists  between  the  interstices  between  the 
capillaries  and  these  perivascular  sheaths  of  the  venous 

bl l-vessels      Outward   from  the  last-menti -'1  endo 

thelial  membrane  the  pigmented  portion  of  the  choroid 
begins.  Embedded  in  this  are  the  larger  veins.  This 
pigmented  layer  is  then  covered  by  the  different  layers  of 
the  lamina  supraeJioroidea  with  the  external  endothelial 
coat. 

The  lamina  mprachoroidea  consists  chiefly  of  fibres 
and  pigmented  cells.  While  in  the  outer  portions  of  the 
choroidal  parenchyma  the  cells  are  mostly  long  and  have 
thin  offsets,  we  find  the  cells  of  this  layer  to  be  nearlj 
all  broad  and  their  offsets  short. 

Suprachoroidea  and  choroidal  parenchyma  contain, 
furthermore,  a  lame  number  of  nervi  \  I  ti  r  having 
pierce. I  the  sclerotic  these  ni  rves,  on  their  way  to  the  cil- 
iarj  body,  liein  the  lamina  supra*  see  Fig.  1878). 

1  lei  numen  ius  branches,  which  al   firsl 

■  mI  network  within  the  lamina  supracho- 
roidea From  this  network,  again,  numerous  branches 
and  go  deeper  into  the  parenchyma  of  the 
choroid  These  small  nerve  branches  can  be  traced  al 
the  blood  vessels  of  the  larger  orders,  but  they  disappear 
in  the  capillary  layer.  In  these  networks  of  nerve-bun- 
dles and  fibres  a  greal  manj  ijanglionii  cells  are  found. 
Thej  are  arranged  in  group  i  few  to  twenty  and 

more,  and   are   often    very    large  i  Muelli 

The  which  covers  the  inner  surface  of 

the  choroid   is  an  elastic,  1 logeneous  membrane.     It  is 

firmly  I il  down  to  the  choroidal  parenchyma,  bul  the 

manner  in  which  the  two  tissues  are  thus  united  is  as  y<  t 


:  '/,  N.ar  the  optic 

margin  "f  the  cho- 
the  capillariea  in 


unknown,  although  Sattler  describes  a  very  fine  and  pale 
"  lattice-work,"  consisting  ol  very  fine  lines  of  weak  re- 
fraction and  forming  a  part  of  the  outer  surface  of  the 
lamina  vitrea. 

tissue  of  the  ciliary  body  consists  mainly  of  the 
same  elements  as  does  that  of  the  choroid,  with  the  ad- 
dition of  muscular  tissue  with  its  tendon.  We  have  an 
„  iter  endothelial  coat,  the  lamina  supra- 

rroidta,  the   parenchyma,  the  lamina 
and  upon  this  the  uveal  pigment 
layer,    which    on    its    inner    surfs 
covered   by  the  ciliary   portion   ol   the 
retina. 

The  parenchyma  of  the  ciliary  body 
contains  less  pigment  than  doc-  that  of 
the  choroid  of  the  same  eye.  It  consists, 
however,  of  the  -a me  kind  of  cells,  and  a 
larger  quantity  ol  connective  tissue  and 
elastic  fibres.  The  connective  ti---.ie  pre- 
vails in  the  outer  portion,  while  the  in- 
ner portion  of  the  ciliary  body  i-  chiefly 

made  Up  Of  Cells. 

The  ciliary  muscle  li<  s  embedded  in 
this  tissue.  It  has  a  prismatic  shape 
(ba&e  forward,  apex  backward),  and  is  by  it-  tendon 
firmly  attached  to  the  sclerotic,  it-  thickness  (Iwanoff) 
is  on  an  av<  rage  ".s  mm.,  it-  length  3  to  4  mm.  Its  ele- 
ments are  Hon  striated  muscular  fibres,  and  according  to 
their  arrangement  we  distinguish  between  equatorial 
(circular)  and  meridional  (longitudinal)  fibres,  as  we  see 
them  in  meridional  sections.  The  meridional  fibres  are 
less  numerous,  and  occupy  the  inner  anterior  portion  of 
the  muscle  prism,  while  the  longitudinal  fibres  form  its 
larger,  outer,  and  posterior  portion.  From  equatorial 
sections  through  the  ciliary  body  it  i-  evident  that  the 
well-marked  distinction  between 
circular  and  longitudinal  fibres,  as 
seen  in  meridional  section-,  is  only 
apparent,  and  that  the  fibres  inter- 
lace in  -in  h  a  way  that  the  li 
tudinal  fibre  may  become  a  circular 
one.  and  via   <  ■ 

Anteriorly    the   muscular    fibres 
arc  joined   in  a  tendon  attached  to 
the  corneo-scleral  tissue  in  a  man- 
ner to  be  described   later  on. 
Posteriorly  they  end  in  the  scle- 
rotic and  in  the  super- 
ficial layers  of  the  cho- 
roid ;  in  the  latter  mem- 
brane their  endingtakes 
place  in  peculiar,  -tar- 
like  formations   (Jero- 
pheeff  and  Iwanoff). 

The  arrange  ment  of 
the  mu  i  es  and 

the  pr i|  i  tween 

the  circular  and  1  ■! i iri - 
tudinal  fibn 
materially    in    dif- 
This 

I  n     pointed 

...it.  al  firsl  by 
I  w  ano  if  .  who 
-lated  thai  in  very  long  on; 
eyes  the  longitudinal  fibre-  are  the 
prevailing  one-,  circular  fibn  -  be- 
ing totally  wanting  (see  Fig.  I  - 
while,  on  the  othi  r  hand,  in  very 
short  Mar  sighted,  In  permetropic) 
eyes,  the  quantity  of  circular  fibres 
is  increased  above  the  avi 
and  the  longitudinal  film  - 
paratively  reduced  in  numbers  set  Fig  1884  Figa 
nd  lv-i  are  drawn  from  specimens  in  the  author's 
possession,  and  -how  these  conditions  in  a  well-marked 
man  net  furthermore    -how    that   we   have   two 

kind-  of  circular  fibre-,  one  w  hich  results  from  the  union 
of  the   longitudinal  I  I    the  inner  surface"!    the 
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ciliary  body,  and  one  which  appears  distinctly  as  a  sepa- 
rate circular  muscle  (Fig.  1884).  The  latter  has  been 
called  Mueller's  muscle,  from  the  name  of  the  author  who 
first  detected  and  described  it. 

The  longitudinal  fibres  form  a  number  of  lamella, 
spreading  fan-like  inward  toward  the  axis  of  the  eyeball, 
coming  from  a  broad  tendon  which  is  inserted  into  the 
corneoscleral  tissue  inward  from  Schlemm's  canal,  and 
outward  from  the  ligamentum  pectineum  of  the  iris. 

The  arterial  blood-vessels  of  the  ciliary  body  come 
from  the  long  posterior  ciliary  arteries,  which,  after  hav- 
ing pierced  the  sclerotic,  run  along  the  outer  surface  of 
the  choroid  without  giving  off  any  branches  for  this 
membrane  (Leber).  When  they  have  reached  the  ciliary 
body  they  branch  off  into  two  larger  branches,  which  go 
into  the  ciliary  muscle,  and,  having  reached  its  anterior 
extremity,  change  their  direction  so  as  to  run  in  an  sequa- 
torial  sense.  Thus  the  two  arteries  from  the  medial  and 
the  two  from  the  lateral  side  of  the  eyeball  are  running 
toward  each  other,  giving  off  smaller  branches  on  their 
way.  This  arterial  circle,  lying  near 
the  anterior  margin  of  the  ciliary  mus- 
cle, is  furthermore  fed  by  the  anterior 
ciliary  arteries  which  pierce  the  sclero- 
tic at  the  side  of  the  ciliary  body  and 
.  go  directly  to  the  ciliary  muscle.  The 
arterial  circle,  being  formed  in  the 
manner  just  described,  is  called  the 
large  arterial  circle  of  the  iris  (circulus 
arteriosus  iridis  major).  The  branches 
coming  from  this  circle  feed  the  iris 
and  the  ciliary  processes  ;  the  ar- 
teries for  the  ciliary  musi " 
the  recurrent  arterioles  f 
choroid,  too,  partly  spriuj 
this  circle,  but  also 
directly  from  the  main 
branches  or  the  long 
posterior  and  the  an- 
terior ciliary  arteries. 
The  branches  coming 
directly  from  these 
arteries  form  an  arte- 
rial network  in  the 
ciliary  muscle  (circu- 
lus arteriosus  musculi 
ciliaris).  The  arteries 
of  the  ciliary  muscle 
proper  coming  from 
this  circle  form  a  fine 
network  within  the 
muscle,  which  is  to 
some  extent  indepen- 
dent of  the  arterial 
network  within  the 
ciliary  processes. 

The  arteries  for  the 
ciliary  processes  come,  as  stated,  from  the  large  circle  of 
the  iris.  They  do  so  in  such  a  manner  that  one  small 
branch  feeds  one  or  two,  or  even  a  larger  number  of  neigh- 
boring processes.  They  enter  the  processes  at  their  ante- 
rior margin,  and,  having  first  passed  through  the  ciliary 
muscle,  they  are  here  rapidly  divided  into  a  large  num- 
ber of  smallest  branches,  which  anastomose  with  each 
other,  and  finally  go  over  into  the  venous  blood-vessels. 
These  venous  blood-vessels  form  the  bulk  of  the  vascular 
network  of  the  ciliary  processes. 

The  veins  of  the  ciliary  muscle,  after  having  collected 
the  blood,  empty  it  into  some  larger  branches,  which 
in  turn  unite  with  the  veins  of  the  ciliary  processes,  and 
finally  reach  one  of  the  vena  vorticosa.  A  smaller  number 
of  the  veins  of  the  ciliary  muscle  pass  out  through  the 
sclerotic  near  the  anterior  part  of  this  muscle,  and  go  to 
the  anterior  ciliary  veins. 

The  veins  of  the  ciliary  processes  lie  immediately  un- 
der the  inner  surface  of  these  processes,  following  all 
their  folds  and  projections.  Having  taken  up  the  venous 
branches  from  the  iris  and  the  ciliary  muscle,  they  run 
backward  to  one  of  the  vena  eorticosce  in  such  a  manner 


Fig.  1884.— The  Ciliary  Body,  from  a  highly 
Hypermetropic  Eye. 


that  the  small  branches  of  each  ciliary  process  are  col- 
lected into  one  larger  branch,  which,  passing  on  back- 
ward,  goes  to  the  outer  surface  of  the  choroid. 

The  ciliary  nerves  form  a  larger  network  on  the  outer 
surface  of  the  ciliary  body,  from  which  branches  go  into 
the  deeper  layers,  forming  there  a  smaller  network  be- 
tween the  fibres  of  the  ciliary  muscle,  and  probably  end- 
ing within  the  latter. 

The  lamina  suprachoroidea  of  the  ciliary  body  is  in  no 
way  different  from  the  same  lamina  of  the  choroid. 

The  lamina  vitrea  of  the  choroid,  when  reaching  the 
ciliary  body,  undergoes  some  material  changes.  It  be- 
comes somewhat  thicker  and  is  no  longer  so  smooth.  On 
its  inner  surface  a  reticulum  of  ridges  appears,  the  meshes 
of  which  grow  smaller  and  more  numerous  the  farther 
forward  we  go.  These  meshes  between  the  ridges  con- 
tain pigment. 

On  the  inner  surface  of  the  lamina  vitrea  lies  the  uveal 
layer  of  the  ciliary  body.  It  consists  of  cells  varying  in 
shape  and  size,  which  are  densely  filled  with  dark  pig- 
ment molecules,  which,  however,  leave  the  round  or  oval 
nucleus  free.  There  is  a  structureless  cementing  sub- 
stance which  holds  the  different  layers  of  cells  together. 

Inward  from  this  layer  we  find  the  retinal  layer  of  the 
ciliary  body  {pars  ciliaris  retina!).  The  cellular  elements 
of  this  layer  are  to  be 
considered  as  the  con- 
tinuation of  Mueller's 
supporting  fibres  of 
the  retina.  The  reti- 
nal layer  of  the  cilia- 
ry body  consists  of  a 
single  layer  of  more  or 
less  cylindrical  cells, 
which  gradually  de- 
crease in  height  to- 
ward the  insertion  of 
the  iris  on  the  ciliary 
body.  They  have  one 
round  or  oval  nucle- 
us. This  is  situated 
near  their  outer  end 
(base),  and  they  con- 
tain no  pigment.  The 
inner  limiting  mem- 
brane of  the  retina 
(membrana  limitans 
interna  retina)  can  i 
sometimes  be  traced 
on  their  inner  sur- 
face. 

The  tissue  of  the 
iris  consists  of  an  an- 
terior endothelium,  the  parenchyma,  and  the  uveal  or 
posterior  pigmented  layer. 

The  anterior  surface  of  the  iris  is  covered  with  a  con- 
vtinuous  endothelial  membrane,  which  is  the  continuation 
of  the  endothelial  coat  of  Descemet's  membrane  of  the 
cornea.  The  endothelial  membrane  of  the  iris  is  very 
thin,  and  has  numerous  granulated  nuclei  of  a  round, 
oval,  or  bean-shaped  form,  which  vary  materially  in  size. 
It  is  very  difficult  to  demonstrate  this  membrane,  but  its 
existence  can  no  longer  be  a  matter  of  doubt.  It  reaches 
from  the  periphery  of  the  iris  to  the  pupillary  edge,  where 
it  meets  the  uveal  layer  coming  from  the  posterior  sur- 
face of  the  iris  (Fig.  1885). 

The  vascular  parenchyma  of  the  iris  consists  mainly  of 
pigmented  and  unpigmented  cells.  These  are  stellated 
i  ells  with  a  varying  number  of  offsets,  and  a  more  or  less 
fusiform  body  (Fig.  1881),  cells  with  one  or  two  offsets, 
and  round  (lymphatic)  cells.  The  offsets  of  these  cells 
frequently  anastomose  with  each  other.  The  cells  are 
intermingled  with  very  fine  connective-tissue  fibres,  which 
are  more  numerous  and  more  plainly  visible  along  the 
blood-vessels  and  nerves  than  in  other  parts  of  the  iris. 
The  parenchyma  of  the  iris  shows  plainly  three  charac- 
teristic layers,  although  they  pass  over  into  each  other. 
The  anterior  layer,  just  behind  the  endothelial  coat,  is 
made  up  mainly  of  densely  crowded  fusiform  cells  with 


Fig.  1885. — Pupillary  Mnrgin  of  the  Iris,  in- 
cluding the  Sphincter  Pvplllce. 
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many  offsets,  which  are  mostly  pigmented,  Their  pig- 
ment is  doI  as  dark  usual h  as  thai  of  the  pigmented  cells 
of  the  choroid  of  the  same  eye.  The  offsets  of  these 
cclN  undergo  manifold  anastomoses  with  each  oth 
a.  in  form  "in-  solid  cellular  network.  Wherever  the 
i  of  the  iris  is  interrupted  by  one  of  the  abovt  men 
tioned  crypts,  this  cellular  network  form  around 

ce  nl  Buch  :i  crypt. 
The  iinlk  of  the  iris  and  its  middle  layer  appear  like 
a  spongy  tissue.  Ii  consists  of  a  very  much  loosi 
work  01  cells,  which  partly  contain  pigment  molecules, 
partly  not.  The  spongy  appearance  is  due  to  the  com- 
paratively smaller  number  of  cells  and  large  interstices 
(iris  fissure,  see  bi  low  t. 

The  posterior  layer  of  the  parenchyma  ol  the  ii 
-i-i-  of  two  distinct  layers,  one  made  upof  fine,  parallel, 
tough  fibres  without  nuclei  (Fuchs),  and  the  othei 

of  bipolar,  fusiform  pigmented  cells,  with  an  oval 
or  round  i 
This  layer  of  fusiform  cells  reaches  from  the  periphery 

ion  of  the  sphincU  r  pupilla. 
Near  the  pupillary  margin  the  tissue  of  the  iris  contains 
a  muscular  ring,  the  sphincter  pupilla  (Fig.  1885).  This 
muscular  ring  lies  near  the  posterior  surface  of  the  iris, 
and  is  from  0.9  to  1.3  mm.  in  width.  Close  to  the  pu 
pillary  margin  ii  i-  thin  (0. 10  nun.  |, 
and  gradual!)  grows  thicker  i  utward- 
ly.  It-  thickest  pari  is 0.25  mm.  thick 
1 1 « an.  iff)  1 1  ci  insists  of  non-sl  rialed 
muscular  fibres,  which  are  held  to- 
gether by  connective  tissue  (Fig.  1887) 
A  number  of  authors  have  also  de 
scribed  a  layer  of  muscular  fibres 
w  bich  is  saiil  in  lie  mar  tin-  posterior 
surface  of  the  iris,  and  in  be  arranged 
in  a  radiating  direction,  called  the  dila- 
tator pupilla.  Such  a  muscle  dues, 
however,  not  exist— at  least  the  writer, 
in  conjunction  with  many  other  au- 
thors, lias  iie\  ri  been  able  to  find  Mich 
a  muscle,  [wanoff  undoubtedly,  from 
his  drawings,  mistook  the  layer  of  fu- 
siform cells  (Fig.  1886)  I'm'  a  layer  of 
muscular  fibres.  In  animals'  e_\cs  a 
dilatator  />"  pilla  is  easily  demonstrated, 
and  its  fibres  unite  with  those  of  the 
sphincter,  changing  their  course  arch- 
like «  hen.  or  just  before,  they  have 
reached  the  periphery  of  ihis  muscle. 
In  the  human  iris  there  is.  however, 
do  tissue  which  has  the  characteristics 
of  muscular  tissue,  antagonistic  to  the 
sphincU  r  pupilla.  and  which,  therefore, 

COUld   and  WOUld  ha\e  In  be  styled  the 

dilatator  muscle. 

One  .if  the  latest  authors  on  this  sub- 
ject -t.iii-  as  follows :  "  There  is  in 
the  human  iris  no  organ  to  which  a  pupil  dilating  action 
can  be  ascribed,  excepting  tin-  posterior  limiting  mem- 
brane (the  layer  of  transparent  parallel  fibres  just  in  front 
ni'  tie-  layer  of  fusiform  cells),  Whatever  the  physiologi 
cal  functions  of  this  layer  may  lie  i  whel  her  il  acts  simplj 
by  it-  inherent  elasticity  or  by  active  contraction),  we 
must  insist  upon  the  fact  that  it-  anatomical  properties 
differ  very  materially  from  those  of  muscular  tissue." 
Ami  tan  her  mi :  "  It  i-  certain  that  the  active  dilatation 
of  the  pupil  i-  not  due  i"  the  blood  vessels,  and,  further- 
more, thai  there  is  mi  layer  ni'  muscular  fibres  in  front  of 
the  posterior  limiting  membrane  which  could  bring  about 
a  contraction  of  lhe*iris.     We  are,  there!  Itoas- 

cribe  to  this  limiting  membrane  th<  possibility  of  active 
contraction.  On  the  other  hand,  the  tissue  of  this  limit 
devoid  of  nuclei,  and  it-  fibres  differ 
also  in  other  points  materially  from  nun  striated  muscu- 
lar fibres.  The  observation  •■!  the  living  eye  seems  to 
force  us  in  addict  to  such  a  tissue  the  faculty  of  active 
contraction.  We  must  liope  that  in  the  future  this  riddle 
w  ill  in-  solved 
The  writer  perfectlj  agrees  with  Fuchs  mi  this  ques 


Fig.  1886     Cells  from 
iii.'   Posterior    Bur- 

ohymn  "f  the  Iri-, 
er  hav- 
ing i' 


tion.     There  is  no  muscular  organ  in  the  human  iris 
which   would  till  the  physiological  want  of  a  </■ 
j"'  i" 

Embedded  in  the  parenchyma  of  the  iris,  that  i-.  in  the 
spongj  middle  portion,  we  find  innumerable  bli 
which,  in  a  general  way.  run  from  the  periphery  of  the  iris 
toward  the  pupillary  margin. 

the  iris  take  their  origin  from  the  eireu- 
I  !  ■  iter  the  iris  w  here  the 
ciliary  processes  meet  tin-  iris.  In  the  iris  tissue  they 
give  off  many  branches,  like  a  tree,  which  run  in  many 
rally  in  a  radiating  direction  inward  the 
pupillary  margin.  These  blood-vessels  have  a  peculiarly 
thick  wall,  their  muscularis  and  adtsentitia  being  notice- 
ably thicker  than  in  blood-vi  ssi  1-  of  the  same  calibn 
where.  Near  the  pupillary  margin  Borne  of  these  arterial 
blood  vi  tn  another  circle,  called  the  drculut 

It   lie-  where,   in  foetal  life,  the  iniin- 

hrana  pupilla)  it  i-  inserted  mi  the  iris.     The  small' 
ii  rie-  then  again  form  a  network  of  capillaries  within  the 
sphincii  ■  and  then  join  the  finest  venous  branches. 

This  capillary  ne i  w  ork  of  the  iris  has  much  wider  meshes 

than  that  of  the  choroid 

Tin-  veins  of  the  iris  run  in  the  -ami  radiating  manner 
backward  from  the  sphincter  pupilla  t"  the  periphery  of 
tie  hi-.     Here  they  enter  tin-  ciliary 
dy  and  join  the  veins  of  the  ciliary 
<  -.  thus  finally  emptying  the 
venous   blood  from  the  iris  into  the 
>sa . 
The  iKi\(-  of  the  iris  come  from 
the  ciliary  nerves.     They  seem  to  he 

a-   numerous  a-  are  the  h]oo(l-\  e--el-. 

Tiny  form  in  the  parenchyma  of  the 
iris  a  network  of  fibres,  from  which 
numerous  branches  run  toward  the 
anterior  and  posterior  surface-,  and 
into  tin  sphincter  pupillse.     Iwanoff 

slate-    that    there    are   three   kind-    of 

fibres  :  ■'.  pale  liim  -.  probably  from 
the  sympathetic  nerve,  going  to  the 
posterior  surface  of  the  iris,  i.t ..  to 
itatcrr pupilla (f);  6,  medullated 
fibres,  going  I"  the  anterior  surface 
of  the  iris,  which  he  think-  are  the 
sensitive  fibres  ;  and  '•.  a  network  of 
fibres  w  ithin  the  *i>hiin-t<  r  j 
which  he  thinks  arc  mostly  motor 
fibres. 

The  posterior  surface  of  the  iris  is 
covered  by  the  dark  uveal  pigmented 
layer.  This  is  a  continuation  of  the 
uveal  layer  of  the  ciliary  body,  and 
reaches  anteriorly  t"  the  pupillary 
edgi  (see  Fig.  1885).  It  is  very  dim- 
cult  to  demonstrate  any  cellular  ele- 
ments in  this  layer.  There  may.  how- 
e\  i  r,  be  isolated  cells  w  inch  vary  in 
d  have  a  round  un pigmented  nucleus.  It  seem-. 
however,  that  this  layer,  at  least  in  it-  pi  sterior  pari,  i-  a 
continuous  ma--  of  protoplasm  tilled  with  pigment  mole- 
cules without  any  distinct  cellular  elements,  while  its 
more  anterior  layer  i-.  perhaps,  altogether  composed  of 
cells.  This  opinion  seem-  to  1"-  supported  by  the  fact 
that  the  protoplasm  of  the  meal  layer,  in  transverse  sec- 
tions, is  often  -ein  as  a  line,  light  streak,  forming  the 
posterior  limitation  of  the  iris.  This  tine  streak  ha-  been 
described  by  Borne  authors  a-  a  separate  limiting  mem- 
brane, hut.  the  w  riter  think-,  erroneously  so. 

The  crypts  and  indentations  of  the  anterior  surface  of 
the  iris  have  of  late  been  especially  studied  by  Fuchs. 
The  results  of  his  stud)  should  find  a  place  here.  He 
,-taie-  that  the  crypts  lie  in  the  pupillary  and  in  the  pe- 
ripheral /ma-  ni  the  iris.  These  crypts  are  openings  in 
the  anterior  surface  of  the  iris,  which  reach  into  the  depth 
of  the  parenchyma  of  this  membrane.  Tin-  crypts  are 
thus  the  external  orifices  •  ■!  a  fissure-like  space  w  ithin  the 
Iris  tissue,  the  walls  of  which  arc  not  well  defined.  The 
orifices  ni  the  <  rj  pts  are  often  bridged  over  by  trabecule 


Fig.   is.-:.       Isolated 
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of  a  tissue  consisting  of  the  anterior  layer  of  the  paren- 
chyma of  the  iris  with  its  endothelial  cover.  The  endo- 
thelial cover  does  not  reach  down  into  the  crypts,  and  the 
tissue  of  the  parenchyma  of  the  iris  is,  therefore,  hare 
and  in  direct  contact  with  the  aqueous  humor.  The 
crypts  in  the  peripheral  zone  of  the  iris  are  scarcely  dif- 
ferent from  those  of  the  pupillary  zone.  Fuchs  finally 
concludes  that- we  have  within  the  iris  a  system  of  As- 
sures which  surround  the  blood-vessels  of  its  middle  layer. 
He  calls  this  the  "iris-fissure,"  and  goes  on  to  say  that 
this  iris-fissure  is  in  direct  communication  with  the  lym- 
phatic spaces  of  the  ligamentum  pectinatum,  and  with  the 
anterior  chamber  of  the  eye,  by  means  of  its  pupillary  and 
ciliary  orifices  .(crypts.)  He  further  finds  that,  when  the 
pupil  is  confracted,  the  surface  of  the  iris  becomes 
broader,  the  I  issue  thinner  and  stretched  in  a  radiating 
direction,  and  the  pupillary  orifices  of  the  lymphatic 
fissure  of  the  iris  become  narrowed,  while  at  the  same 
time  its  ciliary  orifices  are  enlarged. 
"When  the  pupil  is  dilated  these 
conditions  are  simply  reversed. 

The  place  of  insertion  of  the  iris 
and  ciliary  body  on  the  corneo- 
scleral tissue  requires  a  special  de- 
scription.    This  part  is  now  usu- 
called  the  iris-angle. 
important     features 
the  following  ones  ; 
;re  the  tendon  of  the 
ry  body  reaches  the 
eo-scleral  tissue  and 
unites  with   it,  it  is 
on  ils  inner,  surface 
covered    by   a    net- 
of  fine  tough 
fibres    which 
a  n  t  e  r  i  o  rl  y 
merge    into 
the   posterior 
layers  of   the 
cornea     a  n  d 
Descemet's 
membrane, 
and     posteri- 
orly  are  lost 
in  the  ciliary 

body  and  in  the  periphery  of  the  iris.     These  fibres  form 
the  ligamentum  pectinatum  (see  Fig.  1888). 

Adherent  to  these  fibres  are  numerous  endothelial  cells, 
whose  nuclei  are  easily  demonstrated.  Between  the  fibres 
are  numerous  cavities  and  canals  which  communicate 
with  the  anterior  chamber  on  the  one,  and  Schlemm's 
canal  on  the  other  side  (and  according  to  Fuchs,  with  the 
iris-fissure). 

From  a  study  of  Figure  1883  it  will  become  apparent  (a 
fact  which  does  not  seem  to  have  been  mentioned  elsewhere) 
that  in  long  (myopic)  eyes  the  tendon  of  the  ciliary  muscle 
is  also  comparatively  longer,  and  that  the  insertion  of  the 
iris  on  the  ciliary  body  lies  farther  away  from  the  corneo- 
scleral tissue,  thus  rendering  the  iris-angle  wider.  Figure 
1884  shows  that,  on  the  other  hand,  in  a  short  (hyperme- 
tropic) eye  the  tendon  of  the  ciliary  muscle  is  compara- 
tively shorter,  and  the  insertion  of  the  iris  lies  nearer  the 
corneo-scleral  tissue.  The  iris-angle  in  such  an  eye, 
therefore,  is  much  narrower.  Adolf  At t. 

IRITIS.  Iritis,  or  inflammation,  of  the  iris,  is  one  of 
the  common  affections  of  the  eye.  It  arises  from-a  variety 
of  causes,  may  attack  one  or  both  eyes,  and  while  almost 
always  amenable  to  treatment,  if  recognized  iii  its  incep- 
tion and  judiciously  managed,  it  usually  impairs  the 
sight  more  or  less  seriously  and  permanently  damages 
the  integrity  of  the  eye  if  allowed  to  run  its  course  un- 
checked, or  if  improperly,  or  only  tardily,  treated.  It  is 
of  the  first  importance,  therefore,  that  its  true  character 
should  be  recognized  at  the  outset,  and  that  the  requisite 
therapeutic  measures  should  be  resorted  to  without  delay. 
The  diagnosis  of  inflammation  of  the  iris  is  commonly 
not  a  difficult  matter,  and  the  indications  for  its  treatment 


Fig.  1SS8. — From  the  Eye  of  a  New-born  Infant,  show- 
ing the  Fibres  ot  the  Ligamentum  Pectinatum. 


are  usually  plain.  Il  is.  nevertheless,  true  that  it  is  fre- 
quently confounded  with  other  forms  of  inflammation  of 
the  eye,  and  improperly  treated  ;  and  in  consequence  ol 
this,  or  because  of  the  ignorance  or  indifference  of  those 
whom  it  attacks,  il  is  by  no  means  an  uncommon  cause 
of  blindness. 

Speaking  generally,  the  presence  of  iritis  is  to  be  sus- 
pected whenever,  without  increase  of  intra-ocular  ten- 
sion, or  other  evident  cause,  pain  in  and  around  the  eye, 
usually  worse  ; at.  night,  is  complained  of,  and  is  accom- 
panied by  pericorneal  subconjunctival  injection  and  a 
contracted  pupil.  This  concourse  of  symptoms  dues  not 
necessarily  indicate  the  presence  of  iritis,  but  it  should 
put  us  upon  our  guard,  and  make  us  search  carefully 
for  other  evidences  of  its  existence.  A  dull,  lack  lustre 
appearance  of  the  iris,  with  appreciable  change  of  color 
and  more  or  less  swelling  of  its  tissue  ;  immobility  of  the 
pupil,  and,  perhaps,  loss  of  its  circular  form  ;  loss  of 
transparency  of  the  aqueous  humor,  and  frequently 
of  the  cornea  as  well,  with  consequent  indistinctness  of 
vision  ;  adhesions  between  the  margin  of  the  pupil  and 
the  anterior  capsule  of  the  lens,  which,  however,  are  fre- 
quently not  evident  until  a  mydriatic  has  been  used  ;  and 
in  severe  cases  a  grayish  opacity  of  the  pupil  from  the  de- 
position of  lymph  upon  the  lens-capsule,  are  the  other 
changes  which  should  be  sought  for,  and  which,  if  found, 
establish  the  diagnosis  beyond  question. 

Among  the  causes  of  iritis,  syphilis  doubtless  deserves 
the  most  prominent  place.  Traumatism  is  another  fre- 
quent cause,  not  only  when  the  iris  itself  is  involved  in 
the  injury,  but  also  when  the  cornea,  lens,  or  ciliary  body 
is  wounded.  Rheumatism  and  gout  also  deserve  to  be 
mentioned  in  this  connection,  and  gonorrhoea,  though 
doubtless  a  very  infrequent  cause,  probably  does  occa- 
sionally give  rise  to  it,  the  ocular  inflammation  having 
the  same  relationship  to  the  urethral  disease  that  gonor- 
rhceal  arthritis  has.  Iritis  may  also  be  a  consequence  of 
inflammation  of  other  structures  of  the  eye,  as,  for  in- 
stance, abscess  or  perforating  ulcer  of  the  cornea. 

There  is  also  another  cause  of  iritis  to  which  the  writer 
is  disposed  to  attach  great  importance,  and  which  he  be- 
lieves to  be  an  essential  factor  in  the  production  of  sev- 
eral apparently  distinct  varieties  of  the  disease.  He  re- 
fers to  an  influence  transmitted  through  vasomotor  or 
"  trophic  "  nerves,  which  is  frequently  reflex  in  its  char- 
acter, and  is  probably  always  dependent  upon  structural 
changes  in  gray  nerve-matter,  either  in  the  cerebral  gan- 
glia themselves,  or  in  the  ganglia  connected  with  the 
fifth  nerve,  or  in  both.  It  is  such  an  influence  as  this,  he 
believes,  that  determines  the  development  of  sympathetic 
iritis,  the  iritis  which  is  frequently  found  associated  with 
herpes  zoster  ophthalmicus,  that  which  occasionally  fol- 
lows malarial  attacks,  and,  probably,  also  certain  eases  of 
serous  iritis.  In  this  category  belong  also  those  cases  of 
iritis  which  he  thinks  have  been  rightfully  ascribed  to 
reflex  dental  and  uterine  irritation,  as  well  as  certain 
intractable  forms  of  irido-keratitis,  which  are  not  infre- 
quently accompanied  by  anaesthesia  of  the  cornea.  Ob- 
stinacy and  intractability  are  the  common  characteristics 
of  these  several  varieties  of  iritis,  and  in  the  pathological 
changes  which  they  exhibit,  there  are  also  strikingYesem- 
blances.* 

The  consequences  of  a  severe  attack  of  iritis  which  has 
not  been  properly  treated  are  disastrous  to  the  integrity 
of  the  eye  in  several  ways.  In  the  first,  place,  especially 
in  syphilitic  iritis,  the  other  structures  of  the  eye  are  liable 
to  become  involved  in  the  inflammatory  process,  the 
ciliary  body,  choroid,  retina,  lens,  and  cornea,  not  infre- 
quently suffering  irreparable  damage.  Again,  the  pupil 
may  be  closed  or  obstructed  by  lymph  (occlusion),  so  that 
vision  is  reduced  to  mere  perception  of  light  ;  or  the  iris 
may  become  adherent  to  the  anterior  surface  of  the  lens, 
at  its  pupillary  margin  only  (exclusion),  or  throughout  its 
whole  extent  (complete  posterior  synechia).  In  the  two 
former  conditions  operative  interference  may  accomplish 

*  The  writer  realize-  that,  from  the  standpoint  of  the  prevalent  school 
of  pathology,  it  is  heterodoxy  to  express  such  an  opinion  as  this  regard- 
ing the  pathogenesis  of  inflammation.  He  hopes,  however,  some  day  to 
see  a  change  ol  opinion  upon  this  point. 
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od  ;  in  tbe  latter,  the  prognosis  is  less  favorable, 
as  t lie  nutrition  of  the  eye  is  apl  b>  be  seriously  impaired, 
and  in  time  the  deeper  tunics  suffer,  and  the  lens  loses 
its  transparency  Sympathetic  inliammation  of  tbe  fellow- 
eye  is  another  resufl  which,  though  not  ol  frequenl  occur- 
rence, happens  often  enough  to  deserve  mention 

In  the  treatment  "!'  iritis  the  chief  indications  are,  first, 
bj  local  and  constitutional  remedies  to  control  and  over 
come  a-  quicklj  as  possible  the  inflammation  ;  and,  Bee 
niiil.  bj  the  use  ol  mydriatics,  to  keep  the  pupil  widely 
dilated,  so  thai  adhesions  --hall  not  form  between  the  pos 
terior  surface  of  the  iii-  and  the  lens-capsule  For  tbe 
latter  purpose  atropine  is  the  best  agent  that  we  possess, 
and,  as  a  rule,  should  be  preferred  to  the  mere  recently 
introduced  mydriatics,  we  shall  see  later  that  when 
there  is  a  tendencj  to  hardening  of  the  eyeball,  as  in 
serous  iritis,  mydnntics  must  be  used  with  caution  ;  but 
with  this  exception,  their  systematic  and  liberal  employ 
menl  is  essential  to  success,  Of  constitutional  remedies 
the  most  valuable  are  mercury,  iodide  of  potassium,  and 
aalicj  late  of  soda. 

Although  there  arc  bo  many  causes  of  iritis,  there  are 
nol  Btrictly  speaking,  so  many  different  kinds  of  Iritis. 
Indeed,  it  seems  scarcely  necessary  to  describe  more  than 
three  varieties — plastic  iritis  (iritis plastiea),  suppurative 
iritis  (trrtis  suppurativa),  and  serous  iritis  {iritis  serosa, 
Descemetitis)  (see  Fig.  1889).  The  first-named  variety  is 
by  far  the  most  comprehensive.  It  includes  most  casesof 
syphilitic,  of  rheumatic  and  -only,  and  of  sympathetic 
iritis.  .Many  cases  of  traumatic  iritis  are  also  of  this  char- 
acter, and  go  are  most  of  those  which  have  been  spoken  of 
as  due  to  "  trophic "  nerve  influence.  Suppurative  iritis 
is  less  common.     It  is  usually  the  result  of  penetrating 


Fig.  1889.— Serous  Iritis  |  Noyes). 

wounds  of  the  eyeball,  or  of  operations  in  which  the  globe 
is  opened,  and  is,  perhaps, always  due  to  the  presence  of 
pathogenic  micro-organisms.  it  may  also  follow  exten- 
sive suppurative  inflammation   of  the  cornea.     Iritis  se- 

rosa  is  a  disease  ol  bj  neans  rare  occurrence,  but  it  is 

one  about  the  pathology  of  which  we  have  yet  much  to 
learn.  There  is  no  doubl  but  that  it  is  often  only  a  small 
part  of  an  inflammatory  process  which  involves  not  only 
the  iris  and  the  membrane  of  Descemet,  but  the  ciliary 
ly,  the  choroid,  and  the  vitreous  humor  as  well.*  In 
some  instances  it  sc,  ins  to  be  dependent  upon  a  rheumatic 
diathesis,  and,  as  has  already  been  intimated,  in  others  a 
pathos*  iii'  nerve  influence,  if  such  an  expression  lie  per- 
missible, appears  t..  offer  the  be  I  explanation  of  the  phe- 
nomena presented.  It  often  exhibits  a  mixed  type,  the 
characteristic  spots  upon  the  membrane  of  Descemet  and 
a  tendency  to  glaucomatous  tension,  which  belong  to  the 
usual  form  of  the  disco       b  associated  with  a  de- 

d  disposition  to  the  formation  <•!  posterior  bj  nee  Ida'. 
When  the  deeper  portions  of  the  uveal  trot  t  are  involved 
in  the  inflammatory  process,  cloudiness  of  the  vitreous 
bumoi  and  the  di  velopmi  nt  of  fioatin  \  i  parities  in  il  are 
of  frequent  occurrence.  It  usually  runs  a  protracted 
course,  and  does  not  always  respond  satisfactorily  to 
treatment.  When  the  tension  is  above  normal  the  pupil 
is   apt    to   he   dilated    father   than    C<  ml  railed,  and   under 

such  oircutii-'  ipervention  of  a  genuine  itlau- 

comatous  condition  is  to  be  feared. 


All  of  the  varieties  (,t  plastic  iritis  are  characterized  by 
a  tendencj  to  the  effusion  of  lymph,  but  this  tendency  u 
much  moie  marked  in  some  than  in  others.  ]t  is  espe 
i  ially  so  in  bj  m pathetic  iritis,  in  the  iritis  of  herpes  zoster 
ophthalmicus,  and.  in  fact,  in  all  those  tonus  of  iritis 
which  appear  to  be  due  to  "trophic"  nerve  Influence. 
In  syphilitic  and  in  rheumatic  iritis  this  tendency  mani- 
fests itself  by  the  formation  of  adhesions  between  the  iris 
and  the  capsule  of  the  lens,  hut  they  are  usually  confined 
to  the  pupillary  margin ;  in  sympathetic  and  the  other 
allied  tonus  of  iritis,  however,  a  fell  like  exudation 
velops  upon  the  posterior  surface  of  the  iris,  causing  it  to 
adhere  throughout  its  whole  extent  to  the  lens,  and  the 
pupil  is  occluded  by  similar  material.  Under  such  cir- 
cumstances, aNo.  projecting  portions  of  the  anterior  Bur- 
face  of  the  iris  may  become  adherent  (without  ulceration) 
to  the  inner  surface  of  the  cornea  (anterior  synechia?).    A 

characteristic,  but  bj  00  means  constant,  feature  of  syph- 
ilitic irii is  is  t he  development  upon  the  .anterior  surface 
of  the  iris,  and  occasionally  upon  iis  posterior  surface  in 
the  pupillary  zone  (Bull),  of  yellowish  or  reddish-brown 
nodules,  which  project  forward  into  the  anterior  cham- 
ber, and  sometimes  even  press  against  the  comea.  Usu- 
ally there  are  nol  more  than  one  or  two  present  ;  but  they 
may  be  80  numerous,  and  of  such  size,  as  to  till  the  an- 
terior chamber.  Tiny  arc  of  tbe  nature  of  gummata, 
and  may  undergo  rapid  absorption,  or  may  disappear 
through  fatty  or  purulent  degeneration.  The  inflamma- 
tion of  the  iris-tissue  being  probably  more  intense  over 
the  area  which  corresponds  to  their  base,  we  find  here  a 
special    tendency   to    the   forfiiation   id'  adhesions   to   the 

lens-capsule.  All  of  the  varieties  of  iritis  may  be  com- 
plicated by  hypopyon,  though  it  is  more  common  in  the 
purulent  and  syphilitic  types.  It  is  due  to  the  deposition 
from  the  aqueous  humor  of  flakes  of  lymph,  or  pus- 
globules,  and.  as  a  rule,  undergoes  absorption  slowly. 

Some  auth  irs  describe  a  fourth  variety  of  iritis,  which 
they  call  "  spongy  iritis."  h  is  probably  only  a  type  of 
the  plastic  variety,  however,  in  which  there  occurs  a  low- 
form  of  plastic  exudation  in  the  anterior  chamber,  which 
presents  a   cyst  like  appearance,  and   might    lie  mistaken 

tor  a  dislocated  lens. 

A  chronic  form  of  plastic  iritis  is  occasionally  met 
with,  in  which  the  inflammatory  symptoms  are  generally 
1  mt  slightly  marked.  It  is  of  ten  associated  with  a  rheu- 
matic or  gouty  diathesis,  and  shows  a  disposition  ti 
currence.  Points  of  adhesion  between  the  iris  and  lens 
ale  apt  to  lake  place  before  the  true  nature  of  the  attack 
is  discovered,  as  it  develops  insidiously,  and  is  unattended 
by  pain  or  other  symptoms  calculated  to  alarm  the  pa- 
tient and  induce  him  to  seek  medical  adv  ice. 

In  examining  a  case  of  suspected  iritis  the  use  of 
"  oblique  illumination  "  is  of  great  assistance,  since  it  en- 
ables us  to  delect  Blight  changes  in  the  cornea  and  in  the 
tissue  (if  the  iris,  and  in  many  cis  <  to  discover  adhesions 
between  the  iris  and  lens,  w  Inch  could  nol  have  been  seen 
by  simple  inspection.  1 1'.  however,  any  doubt  remains 
as  to  the  existence  of  iritis  after  this  method  of  examina- 
tion has  been  employed,  a  weak  solution  of  atropia 
ss.  j.  to  -  j  i  Should  be  dropped  into  the  eye.  when,  if 
iritis  be  pn  s,  m,  the  pupil  will  almost  certainly  dilate  in 
an  irregular  manner,  showing  points  of  adhesion  beta  ecu 
its  margin  and  the  lens-capsule.  The  character  of  the 
vascular  injection  of  the  eyeball  is  not  a  verj  trustworthy 
guide  in  the  differentia]  diagnosis  of  iritis.  WTien,  how- 
ever, it  is  most  marked  around  the  corneal  margin,  is  of 
a  pinkish  rather  than  a  brick  nil  color,  and  the  visseU 
involved  are  for  the  most  part  small,  and  radiate  more  or 
I.  -s  regularly  from  the  margin  of  the  cornea  toward  the 
equator  of  the  globe,  we  may,  at  least,  conclude  that 
sonic  of  the  structures  deeper  than  the  conjunctiva  are 
involved  in  the  inflammatory  process,  and  that  the  exist 
ence  of  iritis  js.  at  any  rate,  probable,  It.  however,  tin1 
inflammation  of  the  iris  be  of  a  severe  type,  the  conjunc- 
tival, as  well  as  the  pericorneal,  vessels  vvill  be  involved  . 
the  injection  of  the  ball  will  then  be  diffuse,  and  even  the 
lids  inav  be  hyperaemic  and  ^edematous. 

The  treatment  of  iritis  depends,  of  course,  in  a  great 
measure,  upon   the   nature  of  the  cause  which   has  pro- 
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voked  the  attack.  As  a  rule,  constitutional,  as  well  as 
local,  measures  are  called  for  Among  the  latter  the 
most  important  are  the  instillation  of  solutions  of  sul- 
phate of  atropia,  the  application  of  belladonna  or  opium 
lotions,  the  inunction  of  the  forehead  and  temples  with 
an  ointment  of  mercury  and  belladonna,  and  the  local  ab- 
straction, of  blood  by  leeches  or  by  the  artificial  leech. 
Four  grains  to  the  ounce  (about  one  per  cent.)  is  the 
strength  of  the  solution  of  atropia  usually  employed.  In 
the  different  varieties  of  plastic  and  suppurative  iritis  it 
must  be  used  freely,  the  frequency  of  the  applications 
being  determined  chief!}'  by  the  state  of  the  pupil  and  the 
amount  of  ciliary  neuralgia  and  photophobia.  When  there 
are  recent  pupillary  adhesions,  which  we  hope  to  break 
up  (for  we  can  usually  accomplish  this,  unless  the  bands 
are  firm  and  broad),  an  instillation  every  hour  may  be  re- 
quired, or  even  for  a  short  time  several  instillations  an 
hour  may  be  permissible.  Such  frequent  applications  as 
this,  however,  cannot  be  long  continued  without  the  con- 
stitutional effects  of  the  flrug  becoming  manifest,  and,  as 
cases  of  marked  individual  susceptibility  to  the  action  of 
belladonna  are  occasionally  met  with,  due  caution  should 
be  exercised  in  prescribing  the  use  of  atropia  in  this 
manner.  Ordinarily,  four  or  five  applications  a  day  are 
sufficient.  In  serous  iritis  atropia  is  commmonly  indi- 
cated to  prevent  the  possible  formation  of  synechia',  hut 
it  need  not  be  used  so  frequently  or  in  such  strong  solu- 
tions, since  in  this  affection  the  pupil  generally  yields 
more  readily  to  its  influence.  There  is,  moreover,  owing 
to  the  tendency  to  increased  tension  which  characterizes 
this  disease,  the  risk  that  its  too  liberal  use  may  precipi- 
tate an  attack  of  glaucoma.  Occasionally  individuals 
are  met  with  in  whom  atropia  fails  to  produce  any  my- 
driatic effect,  and  others  in  whom  it  greatly  irritates  the 
conjunctiva,  a  few  applications  producing  a  conjuncti- 
vitis, or  even  an  eczematous  inflammation  of  the  lids  and 
cheek.  Under  such  circumstances  sulphate  of  duboisia 
may  be  substituted  for  atropia,  and  will  almost  certainly 
be  found  to  act  favorably.  As  it  is  much  more  apt  to 
produce  constitutional  effects  when  applied  to  the  eye 
than  atropia,  greater  caution  is  required  in  its  use.  Two 
grains  to  the  ounce  will  usuall}'  be  a  strong  enough  solu- 
tion to  employ,  and  this  should  not  be  applied  more  than 
two  or  three  times  a  day. 

In  many  cases  of  iritis  no  other  local  treatment  than 
the  employment  of  atropia  is  required  ;  but,  when  the 
inflammation  is  of  a  severe  type,  the  application  of  three 
or  four  leeches  to  the  temple  may  accomplish  great  good, 
and,  when  there  is  severe  pain,  much  relief  is  often  ex- 
perienced from  the  use  of  awash  of  opium  (ext.  opii, 
gr.  x.-xv.  to  aquae  \  iv.)  or  of  belladonna  (ext.  bella- 
donna?, gr.  xv.  to  aquas  3  iv.),  which  should  be  applied 
to  the  closed  lids  more  or  less  constantly  upon  a  folded 
linen  cloth.  The  application  in  the  same  way,  for  half 
an  hour  at  a  time,  several  times  a  day,  of  water  as  hot 
as  can  be  borne,  is  also  a  useful  expedient  under  the 
same  circumstances.  In  obstinate  cases,  especially  those 
of  syphilitic  origin,  it  is  well  to  supplement  the  use  of 
constitutional  remedies  by  keeping  the  forehead  and  tem- 
ples constantly  anointed  with  mercurial  ointment,  with 
which  ext.  belladonna?  or  ext.  opii  may  be  rubbed  up,  in 
the  proportion  of  3  j.-ij.  to  3  j.  A  more  cleanly,  but 
perhaps  less  efficacious,  preparation  is  the  oleate  of  mer- 
cury and  morphia. 

Reference  has  already  been  made  to  the  use  of  con- 
stitutional remedies  in  the  treatment  of  iritis,  and  the 
opinion  has  been  expressed  that  the  most  valuable  ones 
that  we  possess  are  mercury,  iodide  of  potassium,  and 
salicylate  of  soda.  If  to  this  list  are  added  quinia,  which 
is  especially  useful  in  suppurative  iritis  ;  opium,  which 
seems  not  only  to  control  the  pain,  but  to  favorably  in- 
fluence the  inflammation  ;  muriate  of  pilocarpine,  which 
is  useful  especially  when  there  is  increased  tension  ;  and 
some  brisk  purgative  combination  which,  as  a  ride, 
should  contain  calomel,  it  will  include  all  the  drugs  that 
are  likely  to  be  needed  in  treating  any  of  the  varieties  of 
the  disease.  A  supplemental  list  of  less  important,  but 
at  times  useful,  remedies  might  include  arsenic,  colchi- 
cum,  chloral,  lithia  (either  the  salicylate  or  the  prepara- 


tion known  as  "  lithiated  potash  '").  iron,  and  the  Turkish 
bath.  In  severe  acute  iritis,  whether  of  specific  or  non- 
specific origin,  salicylate  of  soda,  given  in  liberal  doses 
(from  ten  to  fifteen  grains  every  two  or  three  hours,  ac- 
cording to  the  susceptibility  of'  the  patient),  is,  on  tin- 
whole,  perhaps  the  most  promptly  efficacious  remedy 
that  we  have.  In  many  cases  it  appears  not  only  to  re- 
lieve the  pain  very  promptly,  but  to  hasten  the  resolution 
of  the  inflammation  and  promote  the  absorption  of  ef- 
fused material.  The  writer  believes  that  this  drug  has  not 
been  much  employed  in  syphilitic  iritis,  but  it  is  in  such 
cases  that  some  of  the  most  striking  results  which  he  has 
observed  have  been  obtained.  In  serous  iritis  he  has  also 
found  it  very  useful,  and,  as  might  be  expected,  espe- 
cially so  in  iritis  dependent  upon  rheumatism. 

In  most  rases  of  syphilitic  iritis,  whether  the  taint  be 
inherited  or  acquired,  mercury  in  some  form  is  demanded. 
It  is  also  our  chief  reliance  in  sympathetic  iritis,  and  is 
more  useful  than  anything  else — unless  it  be  iodide  of 
potassium — in  the  iritis  of  herpes  zoster  ophthalmicus  and 
in  the  other  "trophic"  nerve  varieties.  In  the  acute 
stage  of  syphilitic  iritis  it  should  be  administered  liber- 
ally, and  in  such  shape  as  to  impress  the  system  promptly. 
Salivation  is  to  be  avoided,  but  in  severe  cases  we  must 
not  stop  far  short  of  it.  Small  doses  of  calomel,  fre- 
quently repeated  (gr.  -,',,  every  hour,  or  gr.  \  every  three 
hours),  supplemented,  if  necessary,  by  inunctions  of 
mercurial  ointment,  or  a  twenty  per  cent,  solution  of 
oleate  of  mercury,  afford  the  best  means  of  accomplishing 
the  desired  result.  There  seems  to  be  no  contra-indica- 
tion  to  the  administration  of  salicylate  of  soda  and  mer- 
cury at  the  same  time,  and  the  writer  has  obtained  good 
results  in  this  way.  Opium  may  be  given  if  the  pain  is 
severe,  or  if  a  purgative  effect  is  produced  by  the  mer- 
cury. In  subacute  cases,  or  when  the  symptoms  are  less 
urgent,  biniodide  of  mercury,  in  doses  varying  from  gr. 
■jHr  to  gr.  -|V,  or  gr.  \,  may  be  given  three  times  a  day. 
This  is  a  very  efficacious  and  convenient  method  of  ad- 
ministering mercury,  and  salivation  is  less  apt  to  occur 
than  when  calomel  is  employed.  It  should  be  given  in 
solution  in  water,  a  small  quantity  of  iodide  of  potassium 
being  added  to  render  the  mercury  soluble.  When  a  pro- 
longed course  of  mercury  is  required  this  is  decidedly  the 
best  form  in  which  to  administer  it.  It  is,  therefore,  es- 
pecially useful  in  the  iritis  of  inherited  syphilis,  in  obsti- 
nate cases  of  serous  iritis,  and  in  sympathetic  iritis. 

Iodide  of  potassium  is  valuable  in  rheumatic  iritis,  and 
in  the  later  stages  of  sympathetic  iritis  ;  it  may  also  ad- 
vantageously supplement  the  use  of  mercury  in  syphilitic 
iritis.  It  may  be  administered  in  combination  with  the 
biniodide  of  mercury  or  by  itself.  In  some  cases  of 
serous  iritis  it  is  most  efficacious,  but  its  good  effects  are 
not  always  manifest  until  it  is  given  in  large  doses.* 

In  suppurative  iritis,  which,  as  has  been  said,  usually 
follows  wounds  of  the  eye  or  operations  upon  it,  and  is 
frequently  accompanied  by  purulent  infiltration  of  the 
cornea,  the  free  administration  of  sulphate  of  quinine 
offers  the  best  prospect,  though  not  a  very  promising 
one,  of  success.  Muriate  of  pilocarpine,  which  seems  to 
be  as  efficacious  when  administered  by  the  mouth  as  when 
introduced  into  the  system  by  the  hypodermatic  method, 
is  sometimes  useful  in  cases  of  serous  iritis  in  which  the 
tension  of  the  globe  is  high  ;  and  in  any  of  the  other  varie- 
ties, if  this  condition  obtains,  or  if  there  is  cloudiness  of 
the  vitreous  humor,  it  may  be  prescribed  with  advantage. 
The  writer  has  found  it  convenient  to  prescribe  it  in  a 
solution  of  the  strength  of  gr.  j.  to  3  j.  Ten  drops  of 
this  solution,  containing  one-sixth  of  a  grain  of  the  salt, 
is  the  commencing  dose,  to  be  taken  by  the  mouth  once 
a  day.  According  to  the  effect  produced  the  dose  is 
increased,  more  or  less  rapidly,  by  adding  each  da}-  two 
or  three  to  the  number  of  drops  administered.  In  any 
severe  attack  of  iritis  an  active  cathartic  may  be  given 
with  advantage  at  the  commencement  of  the  treatment. 

*  The  writer  lias  recently  met  with  an  extremely  obstinate  ease  of  this 
character,  which  was  cured  by  twenty-five  grain  doses  of  iodide  of  potas- 
sium, administered  three  times  a  day,  only  slight  improvement  having 
resulted  from  the  administration;  previously,  of  liberal  doscsof  bichloride 
of  mercury  aud  salicylate  of  soda. 
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A  verj  efficacious  one  ia  r  powder  containing  from  two 
1"  five  grains  ol  calomel,  two  pains  of  Bcamraony,  and 
ten  "i  powdered  rhubarb,  to  be  u i \ < ■  1 1  a1  bedtime. 

\\  in  ii  tin-  iritic  inflammation  i-  dependent  upon  a 
gout]  diathesis,  colchicum  and  the  preparations  of  lithia 
which  bave  been  referred  to  are  useful;  and  in  tin- 
iriti-  which  sometimes  follows  malarial  attacks,  and  in 
thai  which  accompanies  ophthalmic  Bhingles,  arsenic, 
in  the  form  of  Fowler's  solution,  may  be  prescribed  with 
benefit.  The  daily  use  of  the  Turkish  bath  i-  commended 
by  Bull  a-  a  valuable  remedy  in  arthritic  iritis. 

In  the  managemenl  of  every  case  of  iritis,  the  question 
arises  whether  the  patienl  should  be  confined  to  the 
house  during  the  continuance  of  the  attack, 

I  ndoubtedly,  in  acute  cases,  and  especially  when  the 
inflammation  is  severe,  this  should  bedoneif  practicable. 
Ii  i-  very  rarely  necessary,  however,  that  he  should  be  shut 
up  in  a  dark  room.  With  a  shade  and  with  dark  glasses 
i  London  smoke  coquilles),  he  may  Bafely  be  allowed  the 
freedom  of  the  house.  This  makes  the  treatment  much 
Ii---  irksome  to  the  patient,  and  does  not  seem  in  the 
least  t"  retard  the  cure.  In  subacute  cases,  and  even  in 
acute  cases  where  there  is  but  little  pain  or  photophobia, 
the  patient  need  not  be  confined  to  the  house  unless,  of 
i  ourse,  the  weather  be  unpropitious.  Indeed,  most  cases 
of  iritis  ire  treatad  successfully  is  out-patisnts  being 
Been  by  the  medical  attendant  either  at  his  office  <>r  at  hi- 
hospital  clinic. 

Surgical  interference  i-  rarely  required  during  the  ac- 
tive stage  of  iritis.  There  are,  however,  some  exceptions 
to  this  rule,  ;i\  for  instance,  in  serous  iritis,  when  the  bu- 
pervention  of  glaucomatous  symptoms  may  demand  the 
prompt  performance  of  an  iridectomy,  or  in  suppurative 
iritis,  when  paracentesis  of  the  cornea  may  be  required 
for  the  relief  of  hypopyon.  To  remedj  the  consequences 
of  iritis,  however,  and  especially  to  prevent  recurrent  at- 
tacks, operations  upon  the  eye  are  frequently  called  for. 
When,  after  an  attack  of  iritis,  a  few  slender  bands  of 
adhesion  between  the  margin  of  the  pupil  and  the  lens 
are  left,  probablyno  ill  consequences  will  result  there- 
from, and  for  such  a  condition  no  operation  is  required. 
It,  however,  as  happens  not  infrequently  in  neglected 
cases,  the  margin  of  the  pupil  is  completely  glued  to  the 
Burface  of  the  lens,  an  iridectomy  should  in-  performed 
without  delay,  for  soon  the  iris  «ill  be  bulged  forward 
by  the  accumulation  of  fluid  behind  it.  and  will  undergo 
atrophy,  while al  the  same  time  the  deeper  structures  of 
the  eye  will  sutler  from  the  consequent  disturbance  of 
their  nutrition.  When,  though  noi  completely  adhe- 
rent, the  margin  of  the  pupil  is  attached  to  the  lens  by 
several  broad  bands,  an  iridectomy  may  be  required,  since 
recurrent  attack-  of  in  I  la  in  mat  inn  are  not  infrequently  in- 
duced in  consequence  of  the  irritation  produced  by  the 
traction  of  these  bands  during  the  muscular  movements 
of  the  iris  Winn,  also,  the  pupil  is  closed,  or  is  oc- 
cluded by  lymph,  an  iridectomy  may  restore  almost  Her- 
nial vision  to  a  nearly  blind  eye,  by  yielding  a  clear  arti- 
ficial pupil  It  i-  also  frequently  necessary  to  perform 
an  iridectomy  alter  the  nunc  Bevere  types  of  iritis,  when 
there  is  complete  adhesion  of  the  iris  to  the  capsule  of 
the  lens.  Under  such  circumstances  it  is  mure  difficult 
'tain  a  clear  pupil,  since  it  frequently  happens  that 
the  pigment  from  the  posterior  surface  of  the  iris  remains 

adherent  to  the  lens,  while  only   the  mu-cular  tissue  of 

the  iris  yields  to  the  traction  of  the  forceps.  There  i- 
greater  danger,  tun.  under  Buch  circumstances,  that  the 
artificial  pupil  may  again  become  closed  or  occluded, 
rhe  operations  devised  by  Btreatfield  and  Passavant,  fur 
breaking  the  adhesions  between  the  margin  of  the  pupil 

and  tin-  capsule  of  the  lens,  are  tint  often  pracii-edat  the 
present  day,  though  in  skilful  hands  they  may  at  times 
fulfil  a  good  purpose  In  sympathetic  iriti-  thecondition 
of  the  fellow  eye  should,  of  ci  iurse,  be  carefully  examined, 

and  if  it  In-  blind,  or  nearh  BO,  and  -till  acting  as  a  suiirce 
ol  irritation,  it  should  be  enucleated  without  a  moment's 
unnecessary  delaj  This  will  probably  nut  arrest  the  dis- 
ease which  ha-  become  established  in  the  second  eye,  but 
it  will  be  likeh  in  influence  the  progress  favorably,  and 
will  certainly  do  no  harm.  -  TfieobcUd, 


IRON.    I,  General  Medicinal  Properties  01 
rot  mi-  <u   [ron. — All  iron  preparations  capable  of  ab- 
sorption tire  qualified,  in  some  degree,  to  exert  a  peculiar 
influence  upon  nutrition  generally'.     Given  to  a  person 

ill   health,    the   influence   appears    tu   lie   Blight,  since    the 

clinical  symptoms  are  insignificant.  A  rather  hard  and 
quickened  pui-e.  a  feeling  of  fulness  and  tension  of  the 
head,  ami  dull  pains  and  discomfort,  generally  constitute 
about  all  the  obvious  derangement  when,  however,  the 
mineral  j-  administered  t"  a  Bufferer  from  anemia  of  the 
ordinary  type,  or  from  chlorosis,  much  mure  marked  ef- 
fects follow.  The  morbid  conditions,  in  these  diseases, 
that  are  the  expression  of  deficient  haemoglobin  tend  to 
subside  with  greater  or  less  rapidity  ;  the  pale,  waxy  skin 
becomes  rosy,  the  flabby  tissues  firm,  weight  increases, 
appetite  is  gained,  and  in  every  way  the  invalid  improves 
in  health  and  strength.  In  pernicious  anaemia,  however, 
iron  is  commonly  without  effect. 

The  clinical  re-ult-  thus  seen   tu  follow   the  medicinal 

giving  of  iron,  both  in  health  and  disease,  obviously  sug- 
gest that  tin-  action  of  the  drug  is  tu  determine  an  in- 
crease in  the  quantity  of  haemoglobin  present  in  the  cir- 
culation, either  by  enrichment  in  haemoglobin  of  the  red 
ill l-corpuscles,  or  by  a  quickening  in  the  rate  of  evo- 
lution of  these  bodies,  or  possibly  by  both  means  com- 
bined. Exact  observations  on  the  blood  of  ansemics  ami 
chlorotics  during  a  course  of  iron  show  that  the  med- 
icine i-  indeed  ca]ialile  of  pl'mlncim;  but  ll    the   etleets   (le- 

described.1  With  large  doses,  the  tendency  is  firsl  to  in- 
crease the  bsemoglobin-richngss  of  the  red  corpuscles,  ami 
later,  the  number  of  the  globules  ;  with  .-mall  doses,  to 
rcver-e  tin-  order  of  proceeding.  Probably,  in  either . 
the  essential  action  of  the  iron  is  to  determine  haemoglo- 
bin-enrichment, the  effeel  on  rate  of  corpuscular  evolution 
being  a  secondary  consequence.     How  iron  accomplishes 

this  feat  is,  as  usual  in  the  matter  of  the  action 
medicine,  entirely  unknown.  It  is  true  that  iron  i-  a 
constituent  substance  of  the  very  haemoglobin  whose  in- 
creased rate  of  manufacture  it  determines,  but  that  the 
action  i-  simply  the  supply  of  a  deficient  pabulum  i-  dis- 
proved  by  the  well-known  clinical  fact  that,  to  cure  a 
chlorosis,  the  iron  medicine  mu-t  be  given  in  great  e\ 
of  the  mere  amount  required  a-  a  constituent  of  the  hae- 
mi igli 'bin  in  be  produced. 

This  faculty  of  enriching  the  red  bl l-globules  in  hae- 

lnuiriubin  is  essentially  the  whole  of  the  so-called  con- 
stitutional effeel  of  iron,  and  it  i-  one  bo  intrinsically 
wholesome  that  iron  stand- quite  apart  from  the  ordinary 
run  of  heavy  metals  in  the  particular  of  being,  in  con- 
stitutional effect,  practically  non-poisonous,  tron  com- 
pounds, therefore,  unle--  debarred  by  properties  of  local 
irritation,  may  be  given  a-  medicines  with  a  freedom  im- 
possible w  ith  mu-t  other  distinctively  metallic  salts. 

Sn  far.  next,  a-  concerns  local  influence,  the  medicinal 
compounds  of  iron  arc,  in  the  matter  of  their  most  im- 
portant  local  effect  divided  into  two  fairly-well-defined 
groups.  Fur.  while  some  iron  salts  are  locally  bland, 
i-  are  decidedly  irritant,  or,  mure  commonly  yet.  as- 
tringent  and  irritant  both.  Of  the  astringent  salts,  fur- 
thermore, certain  ones  are  nut  merely  astringent,  but  are 
possessed  also  of  that  enhancement  of  simple  astringency 
known  a-  siypticity — a  power  to  determine  a  semi-solid 
COagulum  with  the  coagulable  material  of  blood  and  tis- 
Bues.      Bo,  between   the  blandest  of  iron  preparations,  on 

the  one  hand,  and  the  powerfully  styptic,  on  the  other, 
there  is  the  very  widest  possible  divergence  of  local  ac- 
tion 

I'le  character  of  an  iron  compound,  in  r<  astringency 
or  irritation,  is  determined  in  part  by  the  solubility  of  the 
salt,  and  in  part  by  the  character  of  the  salt's  acid  rad- 
icle. For,  ut  course,  in  the  first  place,  all  compounds  in- 
soluble, or  but  sparingly  soluble,  in  fluids  of  aqueous  basis 
are  locally  bland.  BO  that  metallic  iron,  ferrous  carbonate 
and  oxalate,  and  ferric  hydroxide,  hypophosphite,  and 
valerianate  are  bland  irrespective  of  the  quality  of  their 
Beveral  acids.     Of  aqueously  Boluble  compounds,  those 

that  are  -alls  of  the  BO  (ailed  organic  acid' lactic,  acetic. 

citric,  and  tartaric -and  the  mixed  salts  of  the  United 
Mates  Pharmacopoeia  passing  under  the  names  of  ••  phos- 
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phate"  and  "pyrophosphate,"  are  more  or  less  compar- 
atively bland — the  citrates,  tartrates,  and  phosphates  be- 
ing quite  so,  the  lactate  and  acetate  not  so  purely.  The 
remainder,  which  are  all  salts  of  the  strong  so-called  min- 
eral acids,  are  in  varying  degree  astringent,  irritant,  or 
both,  as  follows:  Powerfully  styptic,  are  ferric  chloride, 
ferric  nitrate,  and  the  two  grades  of  ferric  sulphate,  nor- 
mal and  basic  ("  tersulphate  "  and  "  subsulphate,"  respec- 
tively) ;  powerfully  astringent,  but  with  proportionately 
less  coagulating  faculty,  ferrous  sulphate  ("  green  vit- 
riol," "sulphate  of  iron")  and  ammonia-ferric  sulphate 
("iron-alum");  decidedly  irritant,  but  not  distinctively 
astringent,  ferrous  iodide  and  f<  rrous  bromicL . 

Clinically,  the  respective  local  effects  of  the  two  broad 
groups  thus  defined  are  as  follows  :  The  astringent  or 
irritant  compounds  have  a  harsh,  puch  ry,  generally  sour 
and  disagreeably  inky  taste,  and,  upon  frequent  taking, 
tend  to  blacken  and  even  to  corrode  the  teeth.  The  black- 
ening is  removable  by  a  tooth-brush,  but  the  corrosion  is. 
of  course,  a  serious  matter,*  and  necessitates  the  clinical 
rule,  to  order  solutions  of  astringent  chalybeates  to  lie 
taken  through  a  glass  tube  set  far  back  over  the  tongue, 
and  the  mouth  to  be  well  rinsed  after  the  swallowing. 
Upon  the  healthy  stomach,  small  doses  of  the  astringents, 
in  common  with  most  other  not  over-noxious  irritants, 
tend  to  excite  appetite  and  quicken  digestion,  but  large 
doses  to  derange.  Upon  a  stomach  the  seat  of  a  decided 
catarrh — as  is  unfortunately  often  the  case  in  the  very 
circumstance  of  anaemia  calling  for  chalybeate  medica- 
tion— even  comparatively  small  doses  act  so  unkindly 
that  the  astringents  have  to  be  set  aside  and  a  bland 
chalybeate  substituted.  Upon  the  bowels  there  is  a  strong 
tendency  to  constipate — so  strong  that  in  a  considerable 
course  of  medication  with  an  astringent  iron  salt  the  con- 
dition of  the  bowels  must  be  carefully  watched  and  reg- 
ulated. In  overdose  the  astringents  are  irritant  poisons 
— fatal,  it  may  be,  in  siifficient  volume  and  concentration 
of  solution. 

Of  these  various  effects  there  is  seen  but  a  shadow,  or 
not  even  that,  among  the  bland  preparations.  Some  of 
the  soluble  ones  may  taste  a  little  inky  and  blacken  the 
teeth,  but  they  do  not  corrode.  Some  tendency  to  con- 
stipation may  be  noted,  but  far  less  in  degree  than  with 
the  astringent  compounds  ;  while  severe  irritation  of  the 
stomach,  poisoning,  and  local  stypticity  are  entirely  want- 
ing. Chalybeates  of  the  bland  group  that  are  insoluble 
of  course  have  practically  no  taste  and  absolutely  no  as- 
tringency,  and  do  not  blacken  the  teeth.  After  being  swal- 
lowed such  preparations  are  attacked  by  the  free  acid  of 
the  gastric  juice,  and  being  changed  thereby  to  soluble 
form,  are  capable  of  absorption,  and  thus  of  full  chalyb- 
eate constitutional  power. 

All  chalybeates,  finally,  bland  and  astringent,  blacken 
the  stools  by  their  presence  therein  in  the  condition  of 
tannate  or  sulphide.  These  derived  salts  thus  discharged 
in  the  dejecta  may,  in  part,  represent  a  certain  portion  of 
the  iron  dose  that  has  entered  the  blood,  and,  after  a  due 
career  in  the  circulation,  has  been  excreted,  as  compounds 
of  the  heavy  metals  largely  seem  to  be,  by  the  bowels,  and 
they  in  part  may  be,  and  undoubtedly  are.  the  simple  ex- 
cess of  dose  above  the  limit  of  absorbability  that  has  been 
passed  along  the  alimentary  canal  to  the  rectum.  Of 
course,  the  blackening  of  the  stools  is  of  no  consequence  ; 
the  only  point  is  that  the  patient  should  be  forewarned 
of  the  circumstance,  lest  the  unusual  color  of  the  faeces 
excite  needless  alarm. 

Therapeutically,  the  two  main  applications  of  iron 
compounds  are  their  internal  administration  for  the  cure 
of  anaemia — in  which  case  the  medicine  is  referred  to  as 
a  chalybeate — and  the  local  use  of  the  ferric  styptics  for 
the  control  of  haemorrhage.     There  are,  however,  certain 

*  Since  the  putting  of  this  article  into  type  there  has  been  published 
an  important  paper  by  George  \V.  Weld,  31. D.,  D.D.S.  (read  before  the 
Odontological  Society  of  the  State  of  New  York,  June,  1886),  contending 
that  the  corrosion  of  the  teeth  producible  by  iron  salts  is,  on  the  one 
hand,  largely  determined  by  simple  aqueous  dilution  of  the  solution  of 
the  salt,  and  is.  on  the  other  hand,  preventable  by  substituting  for  plain 
water  an  ordinary  simple  elixir  or  syrup,  or  even  a  weak  alkaline  "min- 
eral" water,  such  as  Vichy  water,  in  order  to  obtain  the  necessary  vol- 
ume of  fluid  to  bear  the  iron  salt  in  solution  for  use  as  a  medicine. 


special  applications  of  certain  compounds,  which  will  be 
detailed  in  due  place. 

II.  Medicinal  Preparations  of  Iron.— The  prepa- 
rations of  iron  officinal  in  the  U.  S.  Pharmacopoeia,  ami 
others  of  common  use  (such  as.  notably,  "dialyzed  iron  "), 
are  derived  from  the  following  chemical  conditions  of  the 
metal  :  1.  The  metal  uncombined,  in  state  of  powder. 
2.  The  metal  in  ferrous  combination,  as,  severally,  carbon- 
ate, oxalate,  lactate,  sulphate,  iodide,  and  bromide.  3.  The 
metal  in  ferric  combination,  as.  severally,  hydroxide  ("  hy- 
drated  oxide"),  oxychloride,  acetate,  citrate,  ammonio- 
citrate,  potassw-tartrah  ,  ammonio-tartrate,  sodio-phosphate 
("  phosphate"),  sodio-pyrophosphate  ("  pyrophosphate  "), 
hypophosphite,  valerianate,  chloride,  basic  sulphate  ("sub- 
sulphate"),  normal  sulphaU  ("tersulphate"),  nuunonw- 
sulphate,  and  nitrate.  These  several  compounds  will  be 
discussed  seriatim,  together  with  the  preparations  of  the 
U.  S.  Pharmacopoeia  derived  from  each,  respectively. 

Iron  Uncombined.        • 

Metallic  iron,  in  the  condition  of  fine  powder,  is  a  val- 
uable chalybeate  of  the  bland  variety,  being  character 
ized  by  the  qualities  of  richness,  tastelessness,  and  per- 
fect blandness,  combined  with  promptness  and  efficiency 
of  medicinal  action.  Because  of  these  qualities  metallic 
iron  is  obviously  peculiarly  adapted  to  the  cases  of  chil- 
dren generally,  or  of  sensitive  stomachs  and  squeamish 
palates  in  patients  of  any  age.  Iron  in  powder  is  ea- 
sily obtainable  by  reducing  ferric  oxide,  heated  in  a  re- 
duction-tube, by  a  stream  of  hydrogen  gas.  The  product 
is  officinal  in  the  U.  S.  Pharmacopoeia  under  the  title 
Werrum  Reductum,  Reduced  Iron,  also  known  as  Que- 
venne's  iron,  and  iron  by  hydrogen.  Reduced  iron,  pul- 
verulent at  the  forming,  is  subjected  to  further  fine  pul- 
verization, and  then  appears  as  a  soft,  smooth,  heavy 
powderof  a  lustreless,  blackish-gray  hue.  It  is,  of  course, 
insoluble  in  neutral  fluids,  such  as  water,  alcohol,  or  glyc- 
erin, but  it  dissolves,  with  effervescence  of  hydrogen,  in 
dilute  acids,  by  entering  into  saline  combination  there- 
with. Its  medicinal  activity  is  determined  by  this  reac- 
tion, the  acids  of  the  gastric  juice  acting  as  solvents. 
Reduced  iron  should  be  kept,  well  dried,  in  a  tightly- 
stoppered  bottle,  in  order  to  prevent  oxidation,  a  reaction 
to  which  the  preparation  is  very  prone.  Purity  is  impor- 
tant, since  impure  specimens  give  rise  to  eructations  of 
disagreeable  gas  after  taking.  A  good  sample  is  a  gray- 
black,  and  not  deep  black,  and  on  treatment  with  dilute 
sulphuric  acid,  warmed,  dissolves  wholly,  and  the  hydro- 
gen gas  evolved  is  nearly  without  odor.  Black  speci- 
mens, effervescing  but  slightly  with  dilute  acids,  are 
spurious. 

The  dose  of  reduced  iron  ranges  from  0.20  to  0.40  Gm. 
(three  to  six  grains),  given  three  times  a  day.  Being- 
tasteless,  the  preparation  may  be  given,  even  to  children, 
in  powder,  or  it  may  be  ordered  in  pill,  or,  convenient 
for  children,  in  chocolate  lozenge.  The  administration 
should  be  at  or  about  meal-times,  so  as  to  secure  the  pre- 
requisite of  presence  of  acid  gastric  juice  ;  and  if  digest- 
ion be  sluggish,  it  is  well  even  to  add  an  acid  from  with- 
out, for  which  purpose  the  innocent  acid  of  lemonade  is 
perfectly'  efficient. 

Ferrous  Carbonate:  FeCOs. 

Ferrous  carbonate,  also  insoluble,  closelyr  resembles 
reduced  iron  in  combined  local  blandness  and  chalybeate 
efficiency.  But  as  the  salt  is  so  unstable  as  to  undergo 
rapid  spontaneous  decomposition,  unless  accorded  arti- 
ficial protection,  it  is  available  for  prescribing  only  in 
certain  pharmaceutical  preparations  wherein  sugar  is 
present  to  afford  the  needed  guarding  from  change. 
These  preparations,  in  the  U.  S.  Pharmacopoeia,  are  as 
follows  : 

Ferri  Ga/rbonas  Saccharatus,  Saccharated  Carbonate  of 
Iron.  A  solution  of  ferrous  sulphate  is  added  to  one 
of  acid  sodic  carbonate;  ferro.us  carbonate  forms  as  a 
pale,  bluish-white  precipitate,  which  is  collected,  washed, 
drained,  and,  while  still  moist,  mixed  with  sugar.  Then 
the  mixture  is  dried  over. a  water-bath,  and  the  product  is 
pulverized.     Such  powder  is  to  be  kept  in  small  bulk,  in 
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tightlj  stoppered  bottli        Saccharated  carl  !  iron 

thus  made  is  a  i  aj   powder  ol  a  saccha- 

rine and  faintly  ferruginous  taste.  It  is  neutral  in  n 
i  i.  .11  ;  in  water  onl}  the  sugar  of  its  composition  dissolves, 
but  in  dilute  acids  the  entire  powder  disappears  bj  chem- 
ical conversion  ol  the  iron  salt,  the  reaction  attended  by 
copious  evolution  of  carbonic  dioxidi  Thi  preparation, 
In   appropriate  tests,  should  Bhow  thi  ace  of  ai 

leasl  fifteen  per  cenl  of  ferrous  carbonate  (1  8  Ph  i. 
I  in  dose  i-  from  0  30  to  2  00  6m  (five  to  thirty  grains), 
three  times  a  daj  given  in  powder  or  pill  Bui  if  the 
pill  form  be  desired,  the  following  preparation  is  belter, 
since  the  carbonate  therein  is  more  perfectly  preserved 
t i urn  change : 

\fti88n  Ferri  Carbonatis,  Ma---  of  Carbonate  of  ln>n. 
known  also  as  Vallei's  mass,  or  Vallet's  fer 
Ferrous  carbonate  i-  precipitated  as  in  making  the  I 
Lr<'ini;  preparation,  bul  now  from  a  syrupj  instead  of 
from  a  simple  aqueous  solution  of  ferrous  sulphate  and 
wiili  Byrup  instead  of  plain  water  used  for  the  washings 
Tin'  protective  influence  of  sugar  i-  thus  availed  <•!'  from 
ill.  start,  wiili  the  resull  of  se<  i  ring  a  quite  perfect  pres- 
ervation of  the  ferrous  salt.  After  collection,  the  precip- 
itate "l  tin'  carbonate  is  incorporated  with  honey  and 
ii ■.  ami  the  mixture  evaporated  to  the  attainment  of  a 
.in  weight.  A  greenish-black,  soft,  pilular  mass  re 
suits,  ol  which  ii  must  be  remembered  that  no  definite 
weight  of  pills  is  ordered  bj  the  Pharmacopoeia.  The 
mass  contains  aboul  half  its  weight  of  the  iron  Rait,  and 
may  bc'given  in  doses,  thrice  daily,  of  from  0.20  to  0.80 
6m.  (three  to  five  grains),  of  course  in  pill. 

Ferrous  carbonate  is  the  salt  of  iron  present  in  tin-  fol- 
lowing  preparations  of  the  I  s.  Pharmacopoeia,  designed 
to  afford  the  association  of  iron  with  myrrh  for  prescrip- 
tion in  women,  when  anaemia  is  complicated  with  men- 
strual debility  or  an  hysterical  tendency  : 

l',i  n  hi  I-)  ni  Composite,  Compound  Pills  of  I  run.  "6rif- 
fith's  Pills."  These  pills  are  compounded  "1'  ferrous  sul- 
phate, sodic  carbonate,  syrup,  and  myrrh.  The  usual 
reaction  takes  place  between  the  two  salts,  developing 
ferrous  carbonate.  The  pills  are  the  nearest  representa- 
tive in  the  U.  8.  Pharmacopoeia  of  the  so-called  Blavd's 
'ferruginous  pills,  of  great  reputation  in  France,  which 
are  compounded  of  ferrous  sulphate,  potassic  carbonate, 
mucilage  of  tragacanth,  and  licorice.  From  two  to  six 
ni  tie-  fj,  S    1'h.  pills  may  he  given  at  a  dose. 

Mistura  Werri  Composita,  Compound  Iron  Mixture, 
"6rifl3th's  Mixture."  In  this  mixture,  ruse-water,  fla- 
vored with  spirit  (if  lavender,  and   chained  with  the   nee 

essary  sugar,  holds  in  suspension  myrrh  and  ferrouscar- 
bonate,  the  latter  precipitated  by  mixture  nf  ferrous 
sulphate  and  potassic  carbonate.  The  mixture,  despite 
the  sugar  present,  dee-  not  keep  well,  and  should  he 
made  fresh  en  prescription  From  30.00  t<>  60.00  6m. 
lime  tn  two  fluid  ounces)  may  he  given  three  times  a  day. 

Lastly,  ferrous  carbonate  is  the  condition  in  which  iron 
exists,  ordinarily,  in  chalybeate  waters,  the  sail  being  held 
in  solution  by  the  excess  of  carbonic  acid  with  which  the 
waters  an-  charged.  Tin-  rust-colored  deposit  which 
tin  -i ■  waters  yield  is  due  to  the  ferric  hydroxide  resulting 
from  the  u>ual  spontaneous  dec position  of  the  carbon- 
ate. 

/■;  rrous  OxalaU  :  Fe<  '.,<>,.  li,<>. 

Ferrous  oxalate  was  introduced  into  medicine  some 
years  ago,  on  the  strength  of  an  allegation  that  it  consti- 
pates less  than  thi  average  of  chalybeates,  hut  the  prep- 
aration does  i  to  have  found  much  favorwith 
preacribera.  The  salt  is  officinal  in  the  l  S,  Pharmaco 
poeia  as  Fern  "           Oxalate  of  Iron,  and  occurs  a<  a 

ie yellovt  crystalline  powder,  practically  insoluble  in 

water      It  is  fairly  bland  in  local  action,  bul  is  probably 

le    in    constitutional    power       The    dose   is  quoted   at 

from  'i  12  I-  ii  '.'I'  1 1m.  (two  to  three  grains). 

Ferrous  LaetaU  :  Fe(C  II  0  >.  8HaO. 

Ferrous  lactate,  also,  was  proposed  edicine  from 

theoi,  ncal  cons  id  i  rations     « >n  the  assumption  that  many 

(  h ah  beat  i    lactates  in  thi  tgh  the 

action  ol  id  iii  the  gastric  juice,  it  was  though! 


that  the  lactate  itself  would  provi  exceptionally  easy  and! 
quick  of  absorption.     Clinical  experience,  however'  fails 

to  -how  any  decided  superiority  of  the  -:ilt .  Ferrous  lac- 
late  is  officinal  in  the  I  .  s.  Pbarmacopa  is  under  the  title 
Fern  Lactas  Lactate  of  Iron,  and  presents  itself  in  dingy- 
en  crystalline  grains  or  crusts,  sparingly  soluble  only 
in  cold  water  (in  fi)  parts  ;,i  [5  r  [(  is  a  fairly  _ 
chalybeate,  but  is  a  trifle  irritant  as  compared  with  re- 
duced iron  or  the  carbonate.     It  may  be  given  in  d 

12  to  0  20  6m.  (two  or  three  grains)  in  pill  or 

mixture. 

us  lactate  is  the  ^alt  of  iron  used  in  preparing  the 
I  B.  I'h.  officinal  syrup  entitled  Syrupvt  Uypophosphi- 
taut  cum   Ferro,  Byrup  of  Hypophosphites  with   Iron. 

This   preparation    is   simply  the  \vrup  of  hypophosphites 

(see  Hypophosphites),  holding  one  per  cei 
lactate  in  solution.      The  lactate  is  selected  for  this  appli- 
cation solely  for  the  chemical  reason  that  it  does  not  form 
a  precipitate  wiih  the  hypophosphites.     The  syrup  may 
be  given  in  teasp ful  doses  three  times  daily. 

Ferrous  8ulphaU  :  FeSO«.7HjO. 

Ferrous  sulphate  is  the  salt  so  well  known  as  green  * it- 
riol,  and  alspin  the  impure  state  as  <•"///"  rag.  Medicinally, 
it  is  of  triple  interest,  being  effii  ient  as  a  chalybeate,  tin 
astringent,  and  a  disinfectant  The  salt  can  be  obtained 
in  the  condition  of  large  crystals,  crystalline  grains,  and 
in  the  powder  that  results  from  deprh  ing  the  crystals,  by 
effioresi  ence  ami  heat,  oi  the  greater  part  (six  molecules) 
of  their  water  of  crystallization.  All  three  conditions  tire 
officinal  in  the  U.  S.  Ph.,  the  crystalline  being  entitled 
Ferri  Sulphas,  Sulphate  of  lion  ;  the  granular,  Ferri  SuU 
jilms  Pracipitatus,  Precipitated  Sulphate  of  Iron;  and  the 
powder  of  efflorescence,  Ferri  Sulphas  Exsiccalue,  Dried 

Sulphate  of  Iron.      The  officinal  Crystals  represent  a  pure 

form  of  the  article,  such  as  should  alone  he  used  il  in- 
tended lor  interna]  l;i\  ing.  The  crystals  are  large  mono- 
clinic  prisms  of  a  pale  bluish-green  color,  and  efflori 
slowly  mi  exposure.  The  crystalline  graint — the  "  precip- 
itated sulphate "  of  the  U.  S.  Pharmacopoeia,  or  "granu- 
lated sulphate "  ol  the  British — result  from  pourings  so- 
lution ot    ferrous  sulphate  slowly,  with  constant  Stirring, 

into  alcohol  The  sail  then,  being  insoluble  in  alcohol, 
separates  in  a  crystalline  powder,  which  powder  isof  the 
same  tint  as  the  ordinary  crystals,  and  also  effloresces  in 
dry  air.  The  third,  the  "dried"  form,  is  obtained  by 
heating  the  previously  effloresced  salt  so  long  as  it  yields 
water  of  crystallization,  and  then  pulverizing.  It  is  a 
line,  grayish-white  powder,  of  which  three  parts  are  the 
equivalent  in  chalybeate  value  of  five  of  the  crystals. 

Ferrous  sulphate  in  all  its  forms  dissolves  in  water,  the 
two  varieties  of  crystals  fully  and  freely,  the  effloresced 
powder  more  slowly  and  with  a  small  residue.  In  alco- 
hol il  is  insoluble,  Tin-salt  is.  without  being  truly  styp- 
tic, yet  strongly  astringent,  capable,  in  overdose,  of  pro- 
ducing irritant  poisoning  .Medicinally,  it  can  he  Used, 
in  the  first  place,  as  a  chalybeate,  ana  is  important  in 
being  the  only  decidedly  astringent  chalybeate  that  can 
convenientlj  he  given  in  pill  form.  When  prescribed  in- 
ternally, therefore,  it  is  commonly  in  such  form,  and  for 
this  the  dried  sulphate  should  in\  ariably  he  selected,  since 
the  crystals,  bj  efflorescence,  would  tend  to  disintegrate 
a  pill  mass.  The  dose  is  from  0.05  to  0.10  6m.  (about 
one  or  two  grains),  three  times  a  day.  If  ordered  in  so- 
lution (in  which  condition,  however,  ferrous  sulphate 
presents  no  particular  reason  for  selectioi  the 

crystalline  forms  should  he  prescribed,  and  care  should 
he  taken  to  avoid  in  the  solution  any  of  the  many  chemi- 
cal incorapatibles  of  the  salt.     These  are  catalogued  as 

the  alkalies  and    their  Cl  soaps,  lime-water,  cal- 

cic and  basic  chlorides,  sodic  borate  and  phosphate,  sil- 
ver nitrate,  and  lead  acetate  and  siihacetate. 

Ii.  furthermore,  the  iron  sulphate  contain  any  of  the 
hydroxide,  as  it  is  very  apt  to  do.  anything  charged  with 
tannic  or  gallfc  acids,  as  are  main    vegetable  infusions, 

will  make  ink  on  admixture.  This  reaction  can.  however, 
be  prevented  bj  tin- addition  ot  a  small  quantity  of  any 
of  the  pharmacopoeia]  dilute  mineral  acids — an  addition 
rarely  objectionable  under  tin    circumstances  in  which 
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(the  chalybeate  is  likely  to  be  prescribed.  Ten  drops  of 
.diluted  sulphuric  acid  to  a  100  c.c.  bottleful  (about  four 
fluid  ounces)  of  a  half-per-cent.  solution  of  ferrous  sul- 
phate and  tannic  acid  has  been  found  competent  to  pre- 
vent the  usual  precipitation. 

Ferrous  sulphate  can,  secondly,  in  the  matter  of  medic- 
inal application,  be  used  locally  for  the  usual  purposes 
.of  the  mineral  astringents,  but  is  rarely  so  employed, 
since  it  presents  no  advantage  over  the  time-honored  salts 
of  silver,  copper,  zinc,  etc.  If  used,  it  is  to  be  applied 
in  solution,  whereof  the  strength  will  range  from  one-fifth 
per  cent,  to  about  two  per  cent.,  according  to  the  sensi- 
tiveness of  the  part  ;  or  it  may  be  made  into  ointment  of 
from  one  per  cent,  to  three  per  cent,  in  strength. 

Thirdly,  ferrous  sulphate  has  an  old-time  reputation  as 
a  so-called  "disinfectant."  Recent  exact  experiments 
have  shown  that  the  salt  may  fail  utterly  as  a  germicide, 
although  capable,  in  0.5  percent,  solution,  to  inhibit  tem- 
porarily the  vital  activity  of  certain  microzymes.  Limi- 
tations in  the  employment  are  that  the  salt,  not  being  vol- 
atile, is  useless  for  aerial  disinfection,  and  that,  because 
of  its  staining,  it  must  not  be  employed  to  treat  textile 
fabrics,  floors,  or  walls.  But  for  bed-pans,  close  stools, 
sinks,  drains,  cesspools,  privies,  etc.,  ferrous  sulphate  is 
unobjectionable,  and  has  the  positive  advantages  of  be- 
ing cheap  and  odorless.  For  application,  the  very  cheap 
commercial  copperas  answers  just  as  well  as  the  pure 
pharmacopa'ial  salt.  A  handful  of  the  crystals  may  be 
put  into  a  bed-pan  or  close  stool  that  is  to  receive  offen- 
sive or  contagious  discharges,  or,  where  a  solution  is 
more  convenient,  this  may  be  made  of  about  fifteen  per 
cent,  in  strength,  and  should  be  used  liberally.  Where 
large  quantities  are  wanted,  a  convenient  plan  is  to  sus- 
pend a  basket  holding  about  sixty  pounds  of  copperas 
in  a  barrel  of  water,  from  which  barrel  the  solution  is 
.  dipped  out  as  wanted. 

Lastly,  concerning  ferrous  sulphate,  it  is  the  iron  salt 
present  iu  the  officinal  preparation  of  the  U.  S.  Pharma- 
copoeia entitled  Pilules  Alois  et  Fern,  Pills  of  Aloes  and 
Iron.  (This  preparation,  being  rather  one  of  aloes  than 
of  iron,  has  been  discussed  under  Aloes,  which  see.) 

Ferrous  Iodide:  Fel2. 

In  the  medicinal  virtues  of  ferrous  iodide,  the  iodine, 
because  of  its  small  actual  quantity  in  allowable  doses  of 
the  compound,  plays  a  very  subordinate  part.  The  salt 
is  therefore  essentially  a  chalybeate,  with  but  a  dash,  so 
to  speak,  of  iodine  virtues.  Ferrous  iodide  is  irritant, 
without  being  much  astringent,  and  is  somewhat  remark- 
able for  a  tendency,  in  the  matter  of  action  upon  the 
bowels,  to  rather  relax  than  constipate.  It  is  sometimes 
also  diuretic.  As  a  chalybeate  it  is  efficient,  and  is  most 
commonly  selected  iu  cases  where  the  action  of  iodine  is 
desired  along  with  that  of  iron — this  rather  on  theoretical 
grounds.  Chemically,  ferrous  iodide  is,  like  the  carbon- 
ate, hopelessly  unstable,  so  that  the  prescriber  is  again  re- 
stricted to  special  pharmaceutical  forms  for  the  adminis- 
tration.    These  in  the  I".  S.  Pharmacopoeia  are  as  follows  : 

Ferri  Iodidum  Saccharatum,  Saccharated  Iodide  of 
Iron.  Iron  wire  and  iodine  are  brought  together  in  the 
presence  of  water  ;  direct  union  of  the  elements  results, 
and  the  ferrous  iodide  dissolves  as  it  forms  in  the  water. 
After  the  reaction  is  complete  the  solution  is  filtered  into 
.a  vessel  holding  an  appropriate  quantity  of  sugar  of 
milk.  The  whole  is  then  evaporated  to  dryness,  mixed 
with  an  additional  portion  of  sugar  of  milk,  and  the  final 
product  pulverized.  The  preparation  is  then  to  be  put  at 
once  into  small  well  dried  bottles,  tightly  stoppered,  and 
is  to  be  kept  in  a  cool  and  dark  place.  This  saccharated 
iodide  is  a  grayish  powder,  very  hygroscopic,  because  of 
a  strong  deliquescent  tendency  of  ferrous  iodide,  is  of  a 
sweetish  ferruginous  taste,  and  is  wholly  soluble  in  water 
(in  7  parts  at  15°  O).  It  is  partially  soluble  only  in  al- 
cohol. It  contains  twenty  per  cent,  of  ferrous  iodide, 
and  may  be  administered  in  doses,  thrice  daily,  of  from 
■0.12  to  0.30  6m.  (two  to  five  grains). 

Synipus  Ferri  lodidi,  Syrup  of  Iodide  of  Iron.  Fer- 
rous iodide  is  formed  iu  solution  exactly  as  in  the  forego- 
ing instance,  and  the  solution,  with  proper  manipulations 
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of  filtering  and  straining,  is  charged  with  cane-sugar  and 
brought  to  standard  strength  by  addition  of  water,  such 
si  length  being  the  ten-per-cent.  presenceof  ferrous  iodide. 
When  freshly  made  tins  syrup  is  of  a  clear,  pale-green 
color,  is  odorless,  and  of  a  combined  sweet  and  harshly 
ferruginous  taste.  Despite  the  sugar  of  its  composition, 
it  is  very  prone  to  change,  in  which  case  the  color  passes 
from  green  to  yellow,  or  even  brown.  This  change 
mainly  occurs  through  exposure  to  the  oxygen  of  the  at- 
mosphere, the  iodide  being  in  part  decomposed,  the  iron 
suffering  oxidation,  and  the  iodine  being  set  free.  To 
prevent  change  the  syrup  should  be  kept  in  small  vials, 
well  stoppered,  fully  filled,  and  exposed  to  diffused  day- 
light. If  discoloration  have  taken  place,  the  original 
clearness  and  color  can  be  reproduced  by  treating  the 
syrup  with  sodic  hyposulphite.  A  four-per-cent.  solu- 
tion of  this  salt  in  water  is  made,  of  which  one  cubic 
centimetre  (fifteen  minims)  may  be  added  to  half  a  litre 
(one  pint)  of  discolored  syrup.  If  the  discoloration  have 
•proceeded  to  a  distinct  brown,  the  dose  of  hyposulphite 
solution  must  be  increased.  Syrup  of  iodide  of  iron  is  a 
very  frequently  used  and  thoroughly  efficient  chalybeate. 
It  is  given  in  doses,  thrice  daily,  of  from  0.50  to  2.00  Gm. 
(about  from  six  to  thirty  minims),  which  doses,  because 
of  the  extreme  chemical  vulnerability  of  the  preparation, 
should  never  be  made  constituent  of  a  composite  pre- 
scription, but  always  given  alone,  siruply  well  diluted 
with  water,  and  eveu  this  dilution  done  only  at  the  lime 
of  administration.  The  medicine,  furthermore,  being 
very  liable  to  attack  the  teeth,*  should  be  taken  through 
a  glass  tube  and  the  mouth  well  rinsed  after  each  dose. 

Pihilm  Ferri  lodidi,  Pills  of  Iodide  of  Iron.  Iodine 
and  reduced  iron,  the  latter  in  slight  excess,  are  made  to 
react  in  presence  of  water,  until  all  the  iodine  is  con- 
verted into  iodide.  Then  certain  proportions  of  licorice, 
sugar,  extract  of  licorice  and  gum  arabic  are  added,  and 
the  mixture  evaporated  to  pilular  consistence.  The  mass 
is  next  cut  up  into  pills,  and,  to  preserve  from  the  de- 
composing action  of  the  atmosphere,  the  individual  pills 
are  coated  witli  balsam  of  tolu  dissolved  in  a  little  ether. 
These  pills  are  in  imitation  of  the  so-called  Blancard's 
pills,  and  are  an  efficient  representative  of  the  virtues  of 
ferrous  iodide.  Each  pill  contains  about  0.005  Gm.  (one 
grain)  of  ferrous  iodide,  and  0.012  Gm.  (one-fifth  of  a 
grain)  of  reduced  iron,  and  from  one  to  two  pills  consti- 
tute a  dose. 

Ferrous  Bromide :  FeBr2. 

Ferrous  bromide,  as  usual  with  bromides,  is  nearly  re- 
lated to  the  corresponding  iodide.  It  is  a  good,  though 
somewhat  irritant,  chalybeate,  with  a  trifling  suggestion  of 
the  specific  virtues  of  its  acid  radicle.  It  has  been  proposed 
for  special  use  where  an  antispasmodic  and  chalybeate 
are  wanted  together.  The  salt  is  unstable,  like  the  iodide, 
and  is  available  only  in  the  pharmacopceial  Synipus  Fer- 
ri Bromidi,  Syrup  of  Bromide  of  Iron — a  syrup  which 
in  mode  of  preparation,  appearance,  behavior,  dose,  and 
method  of  administration,  is  a  twin  of  the  syrup  of  the 
iodide  just  discussed. 

Ferric  Hydroxide  ("  Hydrated  Oxide") :  Fe2(OH)6: 

Ferric  hydroxide  is  peculiar  among  the  medicinally  used 
ferric  compounds  in  being  insoluble  in  water.  It  fur- 
thermore seems  to  obstinately  resist  the  solvent  powers 
of  the  alimentary  juices,  for  when  taken  internally,  even 
in  quite  large  quantities,  in  anaemia,  only  very  trifling  ef- 
fects follow.  Locally,  as  might  be  inferred,  it  is  abso- 
lutely bland.  Because  of  its  feebleness,  the  hydroxide  is 
practically  useless  as  a  chalybeate,  and  its  medicinal 
value  is  solely  because  of  a  peculiar  chemical  reaction  it 
affords  with  arsenical  compounds,  whereby  it  becomes 
a  possible  chemical  antidote  in  poisoning  by  arsenicals. 
The  reaction  is  that  ferric  hydroxide,  when  freshly  made 
and  still  moist,  attacks  arsenical  compounds  in  solution, 
and  forms  out  of  them  a  ferrous  arseniate  which  is  in- 
soluble, and  therefore  inert.  So  long  as  the  arsenical  is 
in  solid  condition  there  is  no  reaction,  but  as  fast  as  solu- 
tion takes  place  the  hydroxide,  if  upon  the  ground,  at- 


*  See  foot-note,  p.  233. 
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tacks  the  dissolved  compound  as  described.  For  the  re- 
action in  lull,  the  estimate  is  that  twelve  parts  of  antidote 
are  needed  for  each  one  pari  "I  poison  .  bul  the  hydros 
ide  being  wholly  innocent  itself,  the  practice  is  to  give  it 
freely  and  frequently  so  long  as  symptoms  of  poisoning 
persist 

Ferric  hydroxide  is  easilj  obtainable  by  treating  with 
an  alkali  a  solution  bl  a  ferric  Bait.  The  salt  is  decoro 
posed,  its  acid  radicle  going  over  to  the  alkali,  anil  its 
basic  precipitating  as  ferric  nydroxide.  The  precipitate 
thus  occurring  is  brick  red,  pulpy,  tasteless,  and  per- 
fectly bland.  Washed  and  mixed  with  the  proper  amount 
dI  water,  ii  forms  a  magma,  in  which  condition  ii  is  given 
in  teaspoonful  doses  every  five  minutes,  in  application 
as  antidote  to  arsenic.  Two  formula?  for  procuring  the 
hydroxide  are  authorized  by  the  U.  S.  Pharmacopoeia, 
and  Bince,  requiring  to  be  freshly  made,  ii  may  fall  to 
the  lot  of  the  physician  to  do  the  preparing  of  the  anti- 
dote, the  formulae  arc  here  reproduced  in  full  : 

Ferri  Oxidum   Hydralum,   Elydrated  Oxide  <>f  Iron. 

Solution  of  Tersulpbate  of  Iron,  ten  parts  [or  three 
Buidounces]  .  *  Water  of  Ammonia,  eight  parts  for  three 
and  a  quarter  fluidounces]  ;  Water,  a  sufficient  quantity. 
Tot  In-  Water  of  Ammonia,  previously  diluted  with  twenty 
parts  [or  eight  tiuidounces]  of  <■< »id  Water,  add,  con- 
stantly Btirring,  the  solution  of  Tersulphate  of  Iron,  pre- 
viously diluted  with  one  hundred  parts  [or  two  and  a 
half  pints]  of  cold  Water.  Pour  the  whole  on  a  wet 
muslm  strainer,  and  allow  the  precipitate  to  drain  ;  then 
return  it  to  the  vessel  and  mix  it  intimately  with  one 
hundred  and  twenty  parts  [or  three  pints]  of  cold  Water. 
\  _ ; i i 1 1  drain  it  on  the  strainer  and  repeal  the  operation, 
Lastly,  mix  the  precipitate  with  enough  cold  Water  to 
make  the  mixture  weigh  twenty  parts  [or  eight  ounces 

av.].  When  Ilvdraled  Oxide  of  Iron  is  to  he  made  in 
ha^te  for  use  as  an  antidote,  the  washing  may  he  done 
more  quickly,  though  less  perfectly,  by  pressing  the 
stiainer   forcibly    with   the   hands    until   no    more   liquid 

passes,  and  then  adding  enough  Water  to  make  the  w  hole 
weigh  about  twenty  parts  [or  eight  ounces  av.l.  X<>t< . — 
The  ingredients  for  preparing  Elydrated  Oxide  of  Iron 
as  an  antidote  should  always  lie  kept  on  hand,  in  hollies 
holding,  respectively,  about  ten  troy  ounce-,  or  three  hun- 
dred grammes,  of  solution  of  Tersulphate  of  [ron,  and 
about  eight  troy  ounces,  or  two  hundred  and  forty 
grammes,  of  Water  of  Ammonia"  (U.  S.  Ph.).  The  ob- 
jection lo  this  process  is  the  time  consumed  in  the  wash 
mg  and   straining,  and  hence  the  foil,, wing   preparation, 

where  these  procedures  are  not  required,  is  preferable: 

Ferri  Oxidum  Hydralum  rum  Magnesia,  Elydrated 
<  >xide  of  Iron  with  Magnesia.  "  Solution  of  Tersulphate 
of  Iron,  one  thousand  grains (65.00  6m.) ;  .Magnesia,  one 
hundred  and  fifty  grains  (10  6m.) ;  Water,  a  sufficient 
quantity.     Mi\  the  solution  of  Tersulphate  of  Iron  with 

twice  its  weight  of  Water,  and  keep  thi'  mixture  in  a 
well-Stopped  bottle.  Rub  the  Magnesia  with  Water  to  a 
BmOOth  and  thin  mixture,  transfer  this  to  a  bottle  capable 
of  holding  l  hi  it  v  two  lliiidotinees,  or  about  one  litre,  anil 
1ill  it  up  with  Water.  When  the  preparation  is  wanted 
for  Use.  mix  the  two  li.piids  by  adding  the  Magnesia 
mixture,  gradually  .  to  the  Iron  solution,  and  shake  them 

together  until  a  homogeneous  mass  results.     Note. — The 

diluted  solution  of  Tersulphate  of  Iron  and   the  mixture 

"f  Magnesia  with  Water  should  always  be  kept  on  hand, 
read]  for  immediate  use"(U.  8.  Ph.),  In  this  prepara- 
tion the  hydroxide  is  precipitated  by  magnesia  in  excess. 
The  excess  df  1 1 ncoin bi nei  1  magnesia  is  itself  of  value  for 

Borne  antidotal  power,  and  the  magnesic  sulphate  resulting 

I  loin  the  decomposition  of  the  iron  salt    is,  of  <  oiirse,  but 

Epsom  salt,  whose  purgative  effect  is  also  of  advantage 

under  the  circumstances.      There  is  obviously,  therefore, 

c I  reason  for  dispensing  with  all  washing  and  strain- 
ing in  this  .  ase 

Ferric  hydroxide,  dried,  is  the  com  pound  of  iron  used 
in  obtaining  the  two  following  officinal  preparations  of 

•he  l'.  S.    I'hai  mai  opoia  : 


Bted  equivalent!   ure  copied  frum  the  U.  S.  Dispensatory, 

IllilMI. 


Troeflisei  Ferri,  Troches  of  Iron  Theae  are  com- 
pounded of  ferric  hydroxide,  dried  by  heat  ;  vanilla, 
sugar,  and  mucilage  of  tragacanth.  Bach  lozenge  con- 
tains 0.88  Gm.  (five  grains)  of  dried  hydroxide. 

Empkutrum  Ferri,  Iron  Plaster.  This  plaster  contains 
ten  per  cent  of  dried  ferric  hydroxide  in  admixture  with 
lead  plaster,  Canada  turpentine,  and  Burgundy  pitch. 
It  is  commonly  known  as  strengthening  platter,  but.  of 
course,  any  Bpecific  virt  lies  due  to  the  iron  are  imaginary. 

"  Subc  aiboiiale  of  iron."  an  impure  hydroxide,  is  no 
longer  officinal  in  the  U.  S.  Pharmacopoeia. 

Ferric  Oxyehloride:  Fe,ci,,  l2Fe«0,  to  Fe»CU,  06F< 

Under  tin-  name  of  oxyehloridt  chemists  recognize  the 

diar  varying  combination  in  which  iron  exists  in  jo- 
called  d ialyzed  iron,  which  is  substantially  a  simple  so- 
lution of  ferric  oxyehloride  in  water.  This  preparation, 
although  extensively  tried,  has  not  been  deemed  worthy 

of  official  recognition  by  the  r.  s.  Pharmacopoeia.     As 

a  chalybeate  it  is  bland,  but  feeble,  and  as  an  antidote  to 

irscnic     it-;  other  pcscible  appli;  iticn — it  ic  considered 

inferior  to  the  "hydrated  oxide  with  magnesia,"  on  the 
score  that  the  insoluble  compound  that  it  forms  with  the 
arsenical  is  less  stable  in  the  presence  of  acids. 

Dialyzed  iron  is  properly  made  by  precipitating  ail 

aqueous. sol  ut  ion  of  ferric  chloride  with  water  of  ammonia, 
shaking  until  the  precipitate  redissolves  (formation  of 

oxyehloride),  and  then  dialyzing  over  water,  continuing 
the  dialysis,  with  frequent  changing  of  the  water,  so  long 

as  any  traces  of  hydrochloric  acid  appear.  The  product 
is  then  assayed,  and,  by  addition  of  water,  brought  to  the 
standard  strength  of  ten  per  cent,  ot  dry  oxyehloride. 
Much  of  the  dialyzed  iron  in  market,  however,  is  not 
made  in  this  way,  but  simply  by  adding  fresh  ferric  hy- 
droxide to  a  solution  of  ferric  chloride  so  long  as  it  con- 
tinues 10  dissolve,  and  then  filtering.  Such  preparation 
is,  of  course,  properly,  not  dialyzed  iron  at  all. 

Genuine  dialyzed  iron  is  a  clear,  reddish-brown  solu- 
tion, odorless,  practically  tasteless,  and  perfectly  bland 
and  innocent  Any  decidedly  ferruginous  twang  or 
stypticity  of  taste  probably  means  a  sham  specimen. 
The  true  article  mixes  in  all  proportions  with  distilled 
water,  alcohol,  glycerin,  and  simple  syrup  ,  but  upon 
admixture  with  alkalies,  many  salts — notably  sodic  chlo- 
ride—and  most  organic  matters,  it  suddenly  transforms 
itself  into  a  soft  gelatinous  mass,  in  color  ana  consistency 
much  resembling  clotted  blood.  Such  reaction  must  in- 
evitably ensue  on  swallowing,  and  in  the  colloidal  state 
resulting  the  iron   is  incapable  of  absorption.      What   of 

dialyzed  iron  ever  gets  access  to  the  blood  must,  there- 
fore, be  through  some  chemical  attack  upon  it  by  the 
alimentary  juices,  with  the  development  of  new  and  sol- 
uble iron  compounds.  The  dose  of  dialyzed  iron  must 
be  large  if  any  effect  at  all  is  to  be  expected — at  least  a 
teaspoonful  of  the  usual  leii-per-cent.  solution  three  times 
a  day.  As  an  antidote  to  arsenic,  teaspoonful  d 
should  be  given  every  live  minutes;  and  Since  now  gela- 
tinizing is  of  advantage,  some  common  salt  should  follow 
each  dose. 

Dialyzed  iron  has  been  injected  hypoilermatically,  but 
in  some  instances  with  the  following  of  abscess  at  the 
site  of  puncture. 

( >f  the  next  follow  ing  salts  of  iron,  the  acetate  and  the 
various  citrates,  tartrates,  and  phosphates  have  so  many 
features  in  common  as  to  constitute  a  distinct  subclass. 
These  salts  are  all  soluble  in  water,  bland  in  action,  and 
of  little  taste  ;  llicv  decompose  spontaneously  in  aqueous 
solution,  and.  obtained  in  solid  form  by  evaporation  of 
such  solution,  present  the  appearance  of  thin,  shining 
scales,  looking   like  broken    bits  of  thin,  colored  gelatin. 

They  are  valuable,  medicinally,  as  affording  bland  cha- 

lvbeales  whose  soluhilitv   and  freedom  from   taste  enable 

them  t"  be  given  without  objection  in  fluid  form.  They 
arc  common  as  the  iron  basis  of  many  faney  fluid  phar- 
maceutical preparations. 

Ferric  AeetaU  ;  Fe,(C,H,0,),. 

Acetic  acid  being,  for  one  of  the  "  organic  "  kind,  a 
pretty   sharp   acid,   ferric   acetate    has   little    of  a   sharp* 
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quality,  is  not  so  purely  bland  as  the  citrates  and  tar- 
trates. It  is  an  excellent  chalybeate  of  its  type,  and  is  of- 
ficinal in  the  U.  S.  Pharmacopoeia,  not  in  solid  form,  but 
in  the  three  following  pharmaceutical  preparations  only  : 

Liquor  Ferri  Acetatis,  Solution  of  Acetate  of  Iron. 
"  An  aqueous  solution  of  ferric  acetate,  containing  33  per 
cent,  of  the  anhydrous  salt"  (U.  S.  Ph.).  It  is  made  by 
saturating  glacial  acetic  acid  with  freshly  precipitated 
ferric  hydroxide,  and  bringing  the  solution  to  standard 
strength  by  the  addition  of  water.  Like  most  of  the 
solutions  of  the  present  series  of  compounds,  this  prepa- 
ration is  a  deep  reddish-brown  fluid  of  mild  ferrugi- 
nous flavor  only.  It  ma}' be  given  as  a  medicine  in  doses 
of  from  0.12  to- 0.65  Gm.  (two  to  ten  minims),  diluted 
with  at  least  an  equal  bulk  of  aqueous  or  syrupy  vehicle, 
but  is  made  officinal  more  as  the  basis  for  the  next- 
named  preparation. 

Tinctura  Ferri  Acelatis,  Tincture  of  Acetate  of  Iron. 
This  is  a  preparation  evidently  designed  in  imitation  of 
the  "  ethereal  tincture"  of  the  German  Pharmacopoeia.  It 
consists  of  fifty  parts  of  the  foregoing  solution,  with  ad- 
mixture of  thirty  parts  of  alcohol  and  twenty  of  acetic 
ether  (ethyl  acetate).  It  is  a  clear,  dark  fluid,  with  a  de- 
cided odor  and  flavor  of  acetic  ether,  mixed  with  the 
mildly  inky  and  slightly  astringent  taste  of  the  iron  salt. 
Dose,  anywhere  up  to  a  teaspoonful,  diluted  consider- 
ably with  water,  with  which  fluid  this  tincture  mixes  in 
all  proportions. 

Mistura  Ferri  et  Ammonii  Acetatis,  Mixture  of  Acetate 
of  Iron  and  Ammonium,  Basham's  Mixture.  This  so- 
called  mixture,  really  a  solution,  is  an  elegant  elixir, 
containing  a  weak  charge  of  iron  in  condition  of  ace- 
tate. It  is  compounded  of  tincture  of  chloride  of  iron 
(two  per  cent.),  diluted  acetic  acid,  solution  of  acetate  of 
ammonium,  elixir  of  orange,  syrup,  and  water.  By  re- 
action the  iron  becomes  the  acetate,  and  part  of  the  am- 
nionic acetate  becomes  amnionic  chloride,  but  the  greater 
part  of  the  ammonium  salt  remains  unchanged.  The 
preparation  is  a  beautifully  clear,  reddish  solution  of 
agreeable  elixir-taste,  with  scared}'  a  trace  of  ferruginous 
flavor.  For  its  strength  it  is  efficient,  and  may  be  given 
in  doses  of  a  tablespoonful  three  or  four  times  a  day. 

Ferric  Citrate:  Fe>(C„H50,)2.6H20. 

Normal  ferric  citrate  is  peculiar,  among  the  group  un- 
der consideration,  in  that  it  dissolves  quite  slowly,  al- 
though fully,  in  cold  water,  and  when  once  in  solution, 
is  comparatively  stable.  Because  of  slow  solubility  it 
is  peculiarly  fitted  for  prescription  in  pill.  The  salt  is 
officinal  as  follows  : 

Liquor  Ferri  Citratis,  Solution  of  Citrate  of  Iron. 
"  An  aqueous  solution  of  ferric  citrate,  containing  about 
35.5  per  cent,  of  the  anhydrous  salt "  (U.  S.  Ph.).  Fresh 
and  moist  ferric  hydroxide  is  mixed  with  citric  acid,  and 
the  mixture  heated,  with  stirring,  until  a  solution  re- 
sults. Such  solution  is  then  evaporated,  at  a  gentle  heat, 
until  reduced  to  standard  strength.  In  this  procedure 
ferric  citrate  forms  by  direct  union  of  the  radicles,  and 
dissolves  in  the  water  entangled  in  the  magma  of  the  hy- 
droxide. This  solution  may  be  used  medicinally,  given 
in  doses  of  about  0.65  Gm.  (ten  minims),  corresponding 
very  nearly  to  0.32  Gm.  (five  grains)  of  the  scaled  prep- 
aration next  to  be  described,  but  its  essential  purpose  is 
to  afford  this  same  preparation,  as  follows  : 

Ferri  Citras,  Citrate  of  Iron.  The  above  solution  is 
evaporated,  at  a  temperature  not  exceeding  60°  C.  (140 
F.),  to  the  consistence  of  syrup,  and  the  syrupyfluid 
is  then  spread  upon  plates  of  glass  and  allowed  to  dry. 
A  film  of  solid  matter  results,  which  breaks  up  into 
transparent  garnet-red  "  scales."  constituting  the  prepa- 
ration in  (piestion.  Such  scales  have  the  properties  of 
ferric  citrate  as  already  described,  and  may  be  given  in 
doses,  three  times  daily,  of  0.30  Gm.  (about  five  grains), 
being  specially  selected  for  administration  in  pill. 

Ferri  et  Quinines  Citras,  Citrate;  of  Iron  and  Quinine. 
The  above  scaled  preparation  and  quinine — the  alkaloid, 
dried  till  it  ceases  to  lose  weight — in  the  proportion  of 
eighty-eight  of  the  former  to  twelve  of  the  latter,  are 
dissoived  together  in  water,  and  the  solution  then  evapo- 


rated for  the  yielding  of  scales,  as  described  in  the  fore- 
going example.  The  product  is  in  transparent,  reddish 
or  yellowish-brown  scales,  bitter  and  mildly  ferrugi- 
nous in  taste,  and  dissolving,  as  docs  the  simple  citrate, 
completely  but  slowly  in  cold  water.  The  scales  should 
be  kept  in  the  dark,  in  well-stopped  bottles.  They  rep- 
resent the  ingredients  probably  in  simple  mixture 'only. 
The  preparation  affords  a  means  of  giving  a  chalybeate 
in  conjunction  with  quinine  ;  convenient  where  the  indi- 
cation fits  the  one  proportion  between  the  constituents 
which  these  scales  provide,  but  otherwise  not.  The  dose 
averages  0.30  Gm.  (about  five  grains),  representing  rather 
less  than  0.06  Gm.  (one  grain)  of  quinine,  given,  by  nat- 
ural selection,  in  pill. 

Ammonio-ferrie  Citrate. 

If  the  officinal  solution  of  citrate  of  iron  be  charged 
with  one-fourth  of  its  weight  of  water  of  ammonia,  and 
the  mixture  then  evaporated  in  the  usual  manner  (see 
Ferri  Citras,  above),  scales  will  be  obtained  identical  in 
characteristics  with  the  scales  of  the  citrate  already  de- 
scribed, except  that  they  dissolve  rapidly  instead  of  slow- 
ly in  cold  water.  Such  scales  are  regarded  as  represent- 
ing adouble  citrate  of  the  two  bases,  but  the  exact  chemi- 
cal constitution,  as  is  the  case  with  all  the  composite  scale 
preparations,  is  difficult  to  determine.  The  preparation 
is  officinal  as  Ferriet  Ammonii  citrus.  Citrate  of  Iron  and 
Ammonium,  and  is  medicinally  convenient  as  a  substi- 
tute for  the  simple  citrate  when  the  chalybeate  is  desired 
in  solution.  Pharmaceutically,  it  is  the  basis  of  the  fol- 
lowing : 

Yinum  Ferri  Citratis,  Wine  of  Citrate  of  Iron.  Four 
per  cent,  of  the  ammonio-citrate  scales  is  dissolved  in 
a  mixture  of  tincture  of  sweet  orange-peel,  syrup,  and 
stronger  white  wine.  This  wine  makes  a  weak  chalyb- 
eate elixir,  to  be  given  in  doses  of  a  teaspoonful,  repre- 
senting about  0.20  Gm.  (three  grains)  of  the  iron  com- 
pound. 

Liquor  Ferri  it  Quinines  Citratis,  Solution  of  Citrate  of 
Iron  and  Quinine.  Scales  of  the  ammonio-citrate  are  dis- 
solved in  water,  and  then,  severally,  citric  acid  and  qui- 
nine are  added.  These  latter  bodies,  combining,  fori", 
citrate  of  quinine,  so  that  the  pharmaceutical  product  is 
a  joint  solution  of  ammonio-ferrie  and  quinine  citrate.  Fo:1 
practical  purpi  >ses  it  represents  an  aqueous  solution  of  the 
pharmacopoeial  "citrate  of  iron  and  quinine"  already  de- 
scribed (see  above),  of  the  strength  that  two  parts  of  the 
solution  equal  one  part  of  the  solid  preparation.  This 
solution  is  convenient  when  citrate  of  iron  and  quinine  is 
wanted  for  administration  in  solution.  Dose,  0.65  Gm. 
(ten  minims). 

Vinum  Fieri  Amarum,  Bitter  Wine  of  Iron.  Eight 
per  cent,  of  the  solution  of  citrate  of  iron  and  quinine 
just  described  is  added  to  a  mixture  of  tincture  of  sweet 
orange-peel,  syrup,  and  stronger  white  wine.  This  wine, 
both  in  composition  and  strength,  is  the  exact  analogue 
of  the  simple  wine  of  the  citrate  already  described,  and 
amounts  to  a  weak  chalybeate  elixir  with  the  association 
of  a  small  proportion  of  quinine.  It  is  given  in  teaspoon- 
ful doses. 

Ferri  it  Strychnines  Citrus,  Citrate  of  Iron  and  Strych- 
nine. A  joint  solution  of  ammonio-ferrie  citrate  and 
strychnine  citrate  is  formed  by  precisely  the  same  proced- 
ure as  in  making  the  solution  of  citrate  of  iron  and  qui- 
nine (see  above),  and  the  solution  is  then  evaporated  to 
the  yielding  of  scales  by  the  usual  process  (see  Ferri  ( 'it nix, 
above).  The  composite  scales  thus  derived  are  indistin- 
guishable in  appearance  and  solubility  from  those  of  the 
plain  ammonio-citrate,  but  declare  themselves  by  their 
bitter  taste.  They  contain  two  per  cent,  of  the  citrate  of 
strychnine,  equivalent  to  one  per  cent,  of  the  alkaloid  it- 
self. The  average  dose  is  about  0.30  Gm.  (about  five 
grains),  representing  0.003  Gm.  of  strychnine  (one-twen- 
tieth of  a  grain),  given  in  pill,  or,  having  due  regard  to- 
the  bitterness,  in  solution. 

Potassio-fi  rrir  Tartratt . 

Although  not  selected  for  the  making  of  fancy  prepara- 
tions, the  potassio-tartrate  of  iron  is  a  valuable  chalybeate, 
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being  ol  little  tasti  perfei  tli  bland,  and,  perhaps  because 
of  the  potassic  tartrate  of  ii-  compoBition,  less  disposed 
to  constipate  than  the  average  ol  iron  salts  'I' in-  salt  is  of- 
flcinal  undei  thi  title  ol  Ferri  et  Potaseix  Ta/rtrat,  Tartrate 
oi  iron  and  Potassiui  ■  ale  preparation,  gotten  in  the 

usual  waj  (see  Fern  Citrae,  above),  from  a  solution  re- 
sulting ii.. in  admixture,  in  water,  of  fresh  ferric  hydrox- 
ide and  acid  potassic  tartrate  I  "  bitartrate  ").  The  scales 
are  garni  i  red,  similar  in  appearance  to  the  scales  of  the 
citrate,  and  probably  represent  a  double  tartrate  of  the  con 
tained  bases,  The  preparation  is  so  bland  thai  il  may  be 
given  in  comparative!]  large  dosi  ig  from  0.85  to 

'.' Im.  (ten  in  i  hi  1 1  \  grains),  mosl  nam  rally  in  solution. 

.  I  mmonio-ft  n  ic  Tari/raU  . 

Ammonio-ferric  tartrate  is  substantially  a  duplicate  of 
the  potassio-tartratc  jusl  described.  Ii  occurs  in  scales, 
derived  from  a  solution  wherein  the  sail  is  made  by  a 
process  analogous  to  the  foregoing.  The  preparation  is 
officinal  as  Ferri  et  Ammonii  Tartras,  Tartrate  of  Iron 
and  Ammonium,  and  in  appearance,  solubility,  and  dose 
conforms  to  the  example  of  the  potassio  tartrate. 

i  SodlO    I    Ft  /'in-    I'lmsjilm!,  . 

Considerable  confusion  is  likely  to  exist  now  for  some 
years  in  regard  to  the  phosphate  of  iron,  bo  called,  of  the 
U.  S.  Pharmacopoeia,  for  the  reason  thai  the  compound 
imu  officinal  under  thai  name  is  a  totally  differenl  thing 
from  the  incumbent  of  earlier  revisions.  Formerly  the 
"phosphate"  was  the  slate-colored,  insoluble  ferrosi i-fer- 
ric  phosphate  thai  precipitates  from  reaction  of  ferrous 
Bulphate  and  sodic  phosphate  in  solution  ;  whereas  now  it 
i-  a  composite  scale  preparation — soluble,  of  course — ob- 
tained by  the  usual  process  (see  Ferri  Citras,  above)  oul 

of  a  joinl  soluti il  sodic  phosphate  and  ferric  citrate. 

These  scales,  entitled  Fern  Pho»phas,  Phosphate  of  Iron, 
differ  from  those  of  the  citrates  and  tartrates  in  being  <>f  a 
brighl  green  color  instead  of  garnel  red.  They  are  bland, 
ni  little  taste,  and  make  an  excellenl  chalybeate  of  their 
kind.  Dose,  from  0.30  to  0.65  6m.  (aboul  from  live  to 
len  grains),  in  pill  or  solution. 

Compounded  from  these  scales  and  from  quinine, 
strychnine,  and  phosphoric  acid  is  an  officinal  syrup  en- 
titled Syrupus  /■'<  rri ,Qui iiimi .  it  Strych  n  i  na  Phosphatum, 
Syrup  of  the  Phosphates  of  Iron,  Quinine,  and  Strych- 
nine. The  dove  is  limited  by  the  presence  of  strychnine 
to  a  teaspoonful,  which  quantity  contains  about  0.06  6m. 
(one  grain)  each  of  the  iron  compound  and  of  quinine, 
and  0.002  6m.  (one  thirty-second  of  a  main)  of  strychnine. 

s .,//.,  i  /■;  i ,  ,,■  Pyr&plipsphaU . 

Under  the  title  of  Ferri  Pyrophospluu,  Pyrophosphate 

of  Iron,  a  se.de  preparation  is  officinal  in  the  U.  8.  Phar- 
macopoeia, which  is  a,  twin  brother  of  the  "phosphate" 
described  above,  the  mode  of  preparation  being  identical, 
except  thai  Bodic  pyrophosphate  is  substituted  for  the  or- 
dinary orthophosphate.  The  presenl  scales  are  apple-green 
in  color,  freely  soluble,  of  little  taste,  and  perfectly  bland. 
Tin  \  constitute,  therefore,  a  favorite  form  for  giving 
iron.  Chemically,  lure,  as  also  with  the  other"phos- 
phate,"  the  exact  relation  between  the  two  acid  and  basic 
radicles  represented  in  the  two  sails  conjoined  in  the 
preparation  is  nol  known.  Dose,  from  0.1a  to  0.30  6m. 
(two  to  five  grains)  three  limes  a  day.  in  pill  or  solution. 

Ferric  HypophospMU  :  Fe»(HgPOi)a> 

The  sail  is  officinal  as  Ferri  Hypophoaphie,  Hypophos- 
phite  of  Iron.     Ii    is  a  grayish-white  powder,  of  little 

taste,  permanent    in   ail.  spaiin-lv    Soluble  only    in  water, 

and  insoluble  in  alcohol.  Ii  was  introduced  into  medi 
cine  aa  a  means  oi  combining  the  virtues  of  a  hypophos 
phite,  as  Buch,  with  those  of  iron.  From  the  poinl  of 
view  ni  Its  qualities  as  a  chalybeate,  il  is  mild  in  opera- 
tion, inn  feeble  in  effect.  Dose,  from  0.30  to  0.65  6m. 
(five  to  ten  grains)  three  lim<  a  a  daj .  in  powder  or  pill. 

Ferric  Vol  rianaU      \  ■    I    H90 

This  salt  is  officinal  as  Ferri  Valerianae,  Valerianate  oi 

Iron.      It  OCCUrS  as    a    tile  red.  line    powder,  insoluble    in 


cold  water,  decomposed  bj  boiling  water,  freely  soluble 
in  alcohol,  it  has  little  taste,  hut  smells  faintly  of  vale 
riaiiic  acid.     It  is  designed  to  yield  the  double  virtues  of 

B  valerianate  and    a    chalybeate,  but   so   far  a-   the  latter 

purpose  Is  concerned   it  i-  feeble.     Doa     from  0.06  to 

0.20  6m.  (one   to  three  gra 

The  remainder  of  the  iron  -nit ~.  again  form  a  natural 
group.      Tiny  are  all  ferric  salts  of  the  Btronger  so-called 

mineral  acid-,  and  are  characterized  by  free  solubility  iu 

water,  and  tin-   possession   of   intensely  strong  astringent, 

or  even,  most  of  them,  Btyptic,  qualities.    Their  tastt 
harsh  and  puckery,  with  a  combined,  strong,  inky,  ami 
acidulous  flavor — on  the  whole,  very  decidedlj  disagi 
able.     With  the  exception  of  the  ammonio-sulpbate,  they 
yield  solutions  oi  a  color  ranging  from  a  golden  yellow 
io  a  deep  <  reddish  brown.     Thej  comprise  the 

mOSl  powerful  representative-.,  both  of  the  chalybeate 
and  haemostatic  virtues  of  iron,  and  in  overdose  an-  ca- 
llable ol  producing  irritant  poisoning. 

Ferric  ChloricU  :  Fe»Cl«.12H,0. 

Ferric  chloride,  commonly  called,  also,  seaquichloridt 
and  per  chloride,  is  the  mosi  powerful  known  combined 
chalybeate  and  styptic,  and  ha-  tin-  qualities  mentioned 

above  developed  to  the  highesl  degree.     It  i-  officinal  as 

follow  -  : 

/•',  rri  Cliiuriiliiiii,  Chloride  of  Iron.  Iron  wire  i-  treated 
with  dilute  hydrochloric  acid,  whereby  ferrous  chloride 
form-,  with  effervescence  of  hydrogen  The  solution  of 
the  ferrous  sah  is  then  treated  with  additional  hydro- 
chloric acid,  followed  by  nitric  acid,  by  which  mean-  the 
ferrous  is  converted  into  the  ferric  chloride.  The  rcsult- 
ing  solution,  which  under  the  detail-  of  the  process  i- 
hoi  and  concentrated,  becosax  -  a  crystalline  ma--  on  cool- 
ing. Ferric  chloride,  thus  derived,  i-  in  lump-  of  crystal- 
line texture,  orange-yellow  in  color,  without  smell,  but 
of  a  harsh,  chalybeate,  and  Bourtaste.  It  deliquesces  with 
greal  readiness,  dissoh  es  freely  in  water,  and  i-  also  solu- 
ble in  alcohol  and  ether.  The  -ab  i-  convenient  for  order- 
ing in  solution  for  styptic  purposes  ;  it  is  a  powerful  but 
harsh  haemostatic.  Applied  to  a  bleeding  pari  it  forms  a 
reddish,  .-limy,  pultaceous  slouch  with  the  coagulable 
elements  of  the  pari — an  operation  entailing  a  good  deal 
of  irritation.  Becausi  of  such  irritation,  the  so-called 
subsulphate  of  iron,  which  irritates  much  less,  while 
hardly  inferior  in  styptic  power,  i-  commonly  preferred. 
If  the  chloride  be  used,  and  the  bleeding  area  i-  small,  as 
in  the  case  <>f  haemorrhage  from  a  tooth-socket,  a  concen- 
trated application  may  be  made  by  taking  a  drop  or  two 
ol'  a  deliquesced  -ample,  or  by  mixing  a  small  fragment  of 
the  -olid  stuff  into  a  paste  with  a  very  little  water.    For 

more  extended  application-,  solution-  may  be  ordered  of 
strengths  ranging  from  five  to  twenty    per  cent,  oi 
Strong  solutions,  even  so  strong  a-  titty  per  cent.,  have 
been  used  to  injeel  varicose  aneurisms,  but  in  some  in- 
stances w ith  fatal  consequences. 

Liquor  Fern  Ghloridi,  Solution  of  Chloride  of  Iron, 
This  is  an  original  solution  wherein  ferric  chloride  i- 
fornied  exactly  a-  described  above.  It  contains  :l?.s  per 
cent,  of  anhydrous  salt,  with  some  free  bj  drochloric  acid. 
and  is  a  dark-reddish  fluid,  it  may  lie  used  a-  a  strong 
solution  for  Btyptic  purposes,  or  in  doses  of  a  few  drop-, 
very  largely  diluted,  as  a  chalybeate  medicine,  but  ii-i-- 
sential  purpose  i-  t"  afford  the  preparation  next  to  be  de- 
scribed. 

Tincture  of  Chloride  of  Iron, 
"  Muriaied  Tincture  of  Iron."  The  above  solution  of  the 
chloride  i-  mixed  w  ith  alcohol  in  the  proportion  of  thirty- 
live  pari-  ot  the  former  to  sixtj  five  of  the  latter,  and  the 
mixture  i-  ordered  to  be  kepi  before  dispensing  for  at 
least  three  month-.  The  object  of  the  latier  requirement 
is  to  afford  time  for  a  slow  reaction  that  takes  place  be- 
tween the  free  hydrochloric  acid  derived  from  the  orig- 
inal iron  solution  and  the  alcohol,  wherebj  an  ethereal 
body  i-  formed,  which   imparl-  the  peculiar  flavor  lo  the 

tincture,  and   i-  c >nlj    accredited  —  perhaps  justly — 

with  having  something  to  do  with  the  somewhat  peculiar 

effects    of    tin-    preparation    in     medicine.      Tincture    of 

iide   of   iron  is  a   clear,  yellow  i-h  brown   lluid,  of  a 
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rough,  astringent,  acid,  and  ferruginous  taste.  It  is  de- 
composed by  alkalies,  alkaline  earths  and  their  carbon- 
ates, astringent  vegetable  infusions,  and  mucilage  of 
acacia.  In  its  effects  it  is  strong  enough  in  ferric  chlo- 
ride to  be  locally  styptic,  and,  if  swallowed  in  consider- 
able quantity,  to  set  up  irritant  poisoning.  Its  almost 
sole  application  is  as  a  chalybeate  medicine,  in  which  role 
it  is  unsurpassed.  Besides  being  of  avail  in  anaemia  and 
chlorosis,  it  often  shows  marked  power  in  the  individual 
diseases — acute  tonsillitis,  diphtheria,  scarlet  fever,  and 
erysipelas — if  given  boldly  in  full  doses.  Moderate  di  ises, 
furthermore,  will  often  seem  to  oppose,  so  far  as  medi- 
cines can,  the  progress  of  kidney-degeneration.  In  pre- 
scribing this  tincture  it  must  be  borne  in  mind  that  it  is  a 
powerful  medicine  ;  that  even  in  moderate  doses  it  tends 
to  blacken,  if  not  to  injure,  the  teeth,  to  irritate  the  stom- 
ach and  constipate  the  bowels,  while  in  large  doses  it  may 
cause,  in  addition,  headache  and  urino-genital  irritation. 
Yet  in  the  acute  diseases  mentioned  above,  in  which  large 
doses  are  so  commonly  prescribed,  the  medicine  is  re- 
markably well  borne.  The  dose  of  the  tincture  ranges 
from  about  1.00  6m.  (fifteen  minims)  three  times  a  day, 
in  anaemia,  to  a  tcaspoonful,  or  more  even,  every  hour  or 
two,  in  the  grave  diseases  requiring  full  dosage.  The 
medicine  must  be  well  diluted,  at  least  fourfold,  with  wa- 
ter,* and  the  addition  of  some  glycerine — about  twenty- 
five  per  cent,  of  the  potion  as  swallowed — remarkably 
disguises  the  harsh,  unpleasant  taste  of  the  draught  with- 
out affecting  its  efficiency.  The  dose  should  be  sucked 
through  a  glass  tube  and  the  mouth  well  rinsed  after  the 
swallowing,  and  the  administration  should  preferably  lie 
a  while  after  meals  rather  than  before. 

Basic  Ferric  Sulphate :  Fe40(S04)5. 

This  salt  closely  resembles  the  chloride  in  intense  styp- 
tic quality,  yet  differs  from  the  same  in  the  advantageous 
way  of  being  decidedly  less  irritant.  It  is  officinal  in  the 
U.  S.  Pharmacopoeia  only  in  an  original  solution,  as  fol- 
Jows  : 

Liquor  Ferri  Snbsulphalis,  Solution  of  Subsulphate  of 
Iron,  "Monsel's  Solution."  Ferrous  sulphate  in  a  fixed 
proportion  is  added  to  a  mixture  in  fixed  proportion  of 
sulphuric  and  nitric  acids,  at  the  boiling  temperature. 
Conversion  of  the  ferrous  to  the  ferric  sulphate  results, 
but,  by  virtue  of  the  proportion  of  sulphuric  acid  taken. 
it  is  here  the  basic  salt  that  forms.  After  the  reaction  is 
complete  the  solution  is  brought,  by  the  addition  of  dis- 
tilled water,  to  the  standard  strength — the  strength  of 
43.7  per  cent,  of  the  iron  salt.  This  solution  is  a  deep 
ruby-red  fluid,  analogous  in  all  general  characteristics  to 
the  solution  of  the  chloride.  It  is  especially  intended 
and  used  as  a  haemostatic,  and  of  the  substances  com- 
monly used  for  the  medicinal  control  of  bleeding  is  the 
most  efficient. 

Solution  of  the  subsulphate  may  be  applied  clear  to 
parts  within  reach  ;  may  be  swallowed  in  ten-drop  doses, 
well  diluted,  in  haematemesis,  and  inhaled  in  atomized 
spray,  in  a  two-per-cent.  aqueous  dilution,  in  haemopty- 
sis. The  solution  is  also,  of  course,  a  possible  chalybeate 
medicine,  but,  having  no  especial  advantage  over  the 
tincture  of  the  chloride,  is  rarely  used  for  its  medical 
virtues.  The  dose  would  be  ten  drops  or  so,  largely  di- 
luted. 

Normal  Ferric  Sulphate:  Fe2  (S04)3. 

The  normal  sulphate  differs,  medicinally,  from  the  ba- 
sic only  in  being  more  irritant  in  its  local  effectsv  It  is 
officinal  in  the  tJ.  S.  Pharmacopoeia  for  pharmaceutical 
purposes  only,  and  in  the  following  original  solution  : 

Liquor  Ferri  Tersulphatis,  Solution  of  Tersulphate  of 
Iron.  This  solution  is  made  in  precisely  the  same  man- 
ner as  the  foregoing,  only  with  such  proportion  of  the 
ingredients  as  to  yield  the  normal,  instead  of  the  basic, 
sulphate.  It  is  of  the  strength  of  28.7  per  cent,  of  the 
iron  salt.  It  is  important  as  the  preparation  out  of  which 
ferric  hydroxide  is  made,  both  when  this  compound  is 
called  for  as  an  antidote  to  arsenic,  and  also  when  it  is  re- 
quired for  the  making  of  the  scale  preparations  of  iron,  as 

*  See  foot-note,  ante,  p.  223. 


already  seen.  This  solution  is  efficient  as  a  chalybeate, 
and  as  a  haemostatic,  but,  having  no  advantages  for  such 
application,  is  rarely  so  used. 

Ferric  Nitrate:  Fe,  (X03)i. 

This  salt  is  substantially  a  duplicate  of  its  congeners 
just  considered.  It  has  no  peculiarities  to  call  for  it  as 
an  additional  chalybeate  to  the  many  already  described. 
Like  the  ferric  sulphates,  it  is  officinal  in  theU  S.  Phar- 
macopoeia only  in  an  original  solution,  as  follows  : 

Liquor  Ferri  Nitratis,  Solution  of  Nitrate  of  Iron. 
Fresh  and  moist  ferric  hydroxide  is  treated  with  nitric 
acid,  and  the  resulting  solution  of  ferric  nitrate  is  brought 
to  standard  strength  (six  per  cent,  of  anhydrous  salt)  by 
the  addition  of  distilled  water.  The  solution  is  a  clear, 
amber  or  reddish-colored  liquid,  sour  and  styptic  in  taste. 
It  has  been  given  as  a  chalybeate,  in  doses  of  from  ten 
to  twenty-five  drops. 

Ammonio-ferric  Sul/phaU  :  Fea  (NII.L  (S04)4.  24H,<). 

The  salt  is  officinal  under  the  title  Ferri  <t,  Ammonii 
Sulphas,  Sulphate  of  Iron  and  Ammonium,  "  Iron  Alum." 
It  has  the  chemical  structure  ami.  physiologically,  the 
peculiar  strong  astringency,  without  excessive  irritation, 
of  the  true  alums.  It  occurs  in  octahedral  crystals  of 
a  delicate  lilac  or  violet  color,  which  dissolve  freely  in 
water,  but  are  insoluble  in  alcohol.  It  is  used  in  strong 
solution,  as  a  styptic,  or  internally,  as  a  combined  astrin- 
gent and  chalybeate,  in  cases  of  anaemia  with  passive  dis- 
charges. Dose,  from  0.30  to  0.65  Gm.  (five  to  ten  grains) 
three  times  a  day. 

III.  General  Therapeutics  of  Iron  Compounds. — 
Excepting  certain  special  applications  of  individual  com- 
pounds, the  therapeutics  of  iron  comprises  the  internal 
use,  for  the  cure  of  anaemic  conditions,  and  the  local  em- 
ployment, for  astringent  or  styptic  purpose.  Concerning 
the  two  applications,  the  following  practical  points  are  to 
lie  made  : 

Anosmia. — 1.  Except  in  pernicious  anaemia,  iron  proves 
so  serviceable  that,  given  an  anaemic  state,  the  med- 
icine is  commonly  held  to  be  indicated,  unless  there  be 
either  fever  or  a  tendency  to  active  haemorrhage — con- 
ditions apt  to  be  aggravated  by  iron.  2.  In  the  mat- 
ter of  choice  of  preparations,  in  general,  the  astringent 
chalybeates  are  more  powerful  than  the  bland,  but  yet 
it  will  be  wiser  to  try  the  latter  kind  first  if  either  the 
stomach  be  over-irritable,  the  bowels  strongly  prone  to 
constipation,  the  teeth  fragile,  and  the  patient  of  careless 
habits  ;  or  if,  as  with  children,  the  disagreeable  taste  of 
the  astringent  preparations  be  particularly  obnoxious. 
On  the  other  hand,  the  astringent  chalybeates  are  es- 
pecially advantageous  when  the  appetite  is  poor  and  yet 
the  stomach  not  unduly  sensitive,  or  when  there  is  gen- 
eral laxity  of  tissue,  or  a  tendency  to  passive  fluxes  or 
haemorrhages.  3.  In  particular,  concerning  the  prepara- 
tions, if  an  astringent  be  wanted,  the  tincture  of  the  chlo- 
ride answers  every  purpose  as  a  fluid  form,  and  the  dried 
sulphate  (ferrous)  as  one  for  giving  in  solid  form  in  pill. 
If  a  bland  compound  be  required,  there  may  be  prescribed, 
in  powder,  reduced  iron  and  the  saccharated  carbonate; 
in  pill,  reduced  iron,  mass  of  the  carbonate,  and  the  cit- 
trate  ;  and  in  solution,  the  potassio-tartrate  or  the  pyro- 
phosphate, with  the  others  of  the  scaled  preparations  as 
substitutes.  For  the  rest,  the  various  compound  salts  and 
the  fancy  pharmaceutical  preparations  are  often  conve- 
nient, but  are  never  indispensable.  4.  The  frequency  of 
dosage  is  most  conveniently  fixed  at  three  times  a  day, 
and  the  doses,  as  already  given,  arc  intended  for  such 
frequency.  But  in  exceptional  uses  of  iron,  as  of  the 
tincture  of  the  chloride  in  diphtheria,  the  frequenc}*  will 
be  far  different — accordingto  the  severity  of  the  case,  even 
to  hourly  administration,  day  and  night.  5.  The  timing 
of  the  doses  is  best  arranged  to  be  at  meal-hours,  the  ad- 
ministration to  be  rather  after  than  before  eating.  This 
certainly  with  the  astringent  chalybeates,  but  with  the 
very  bland  the  rule  need  not  be  insisted  on. 

fo  Arrest  Ha/morrhage. — 1.  In  general,  it  must  be  re- 
membered that  arterial  haemorrhage  belongs  by  right  to 
the  domain  of  surgery,  and  that  medicinal  haemostatics  are 
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onlj  proper  when  the  vessel  is  either  too  small  for  im- 
chanical  measures,  or  is  inaccessible.     This  rule  Deeds 
especial  observance  in  connection  w iili  the  iron  styptics 
i  fail  i"  eeding the  surgical  Bean  li  fi ir 

iiii    bleeding  point,  through  the  indiscriminately  bIou 

an  .1  tissue  resulting  From  the  Btj  ptic  applu  ntion,  is 
in  nil  exasperatingrj  difficult.  Furthermore  this 
Blougb  caused  bj  the  styptic  Beriouslj  interferes  with 
of  the  wound  2  01  the  stj  ptic  prepare 
tions  the  officinal  solution  of  the  Bubsulphate  is  generally 
the  best,  because  the  leasl  irritant  ;  but  if  extreme  power 
lie  required,  and  the  an  b  i"  be  subjected  to  the  applica- 
tion  in-  small,  a  drop  or  two  "f  the  deliquesced  <  liloride 
maj  be  allow ed, 

The  individualized  applications  "I  iron  compounds  are 
of  the  hydroxide,  as  an  antidote  to  arsenic;  of  ferrous 
Bulphate  as  ■■>  disinfectant  ;  of  tin-  tincture  of  the  chlo 
ride  as  a  medicine  of  peculiar  virtues  ;  of  the  solution  of 
the  "  tersulphatc,"  for  purposi  -  of  pharmacy,  ami  of  the 
ammonio  sulphate,  a-  a  pure  astringent. 

Edward  '  'urtis. 

'  Will  \xi.,  pp.  7  ana  94. 

IRONDALE    SPRING.  [rondale   Fumace; 

Post-office,  Independence,  I'  ounty,  W.  Va. 

Ai  i  i  —      Bj    Baltimore  &  Ohio   Railroad  to  Gi 
si\  mill--.  i,i-  Independence  three  miles  from  the  spring, 
thence  bj  carriagi 

Analysis  (Professor  Breneman).-  -Onegalloi itains: 

G  U18. 

'  !ll - 1.801 

potassium  6  •  '  I 

hi ' 

Bulphate  ol  magnesium I.88S 

Sulpli  niiiiii 1 

Bulphate  "f  manganese  ....   

Silicic  acid l  145 



Bulptaal t,  and  free  nitric  acid ti 

Tiir.i;  \ri.i  i  k  Properties.— This  water  contains  an 
astonishing  amount  of  lime  sulphate,  and  a  verj  appreci- 
able proportion  of  manganese.    Fr very  reliable  sources 

I  learn  that  ii  is  of  great  value  in  chronic  catarrh  of  the 
stomach  and  intestines 

There  is  no  accommodation  at  present  at  thespring  for 
visitors.  Tin-  water  is  bottled  and  shipped  throughout 
the  country.  There  are  several  strong  sulphui  springs 
on  the  grounds.  Geo    B.  Fowl* 

IRON.  POISONING  BY.  M.talli.  iron  and  those  com- 
pounds  "I    iron  which   are   insoluble  in  water  are   not 

ons.  The  soluble  salts,  bowever,  though  not  active 
poisons,  bave  an  irritant  action,  and  an-  capable  of  de- 
stroying life  when  taken  in  large  doses  andinaconcen 
t rated  state.  The  continued  administration  "i  medicinal 
doses  i  >  en  produces,  afti  r  a  time,  decided  gastric  disturb- 
ance, Ii  is  probable  thai  all  the  soluble  preparations 
max  aei  as  irritant  poisons  when  administered  in  large 
doses.     The  most   important,  however,  from  a  medico 

i  point  "t  view,  are  ferrous  Bulphate  (copperas,  green 
vin  i  bloride),  which  is  used  me- 

dicinally in  tin'  form  "I'  tincture,  and  the  tannate  in   the 

i  ..I   ink 
The  -alls  ,,|    iron  are  raivh    administered    for  criminal 

purposes  Most  "i  the  reporti  il  eases  of  poisoning  have 
been  the  result  ol  accident,  or  of  the  use  of  the  Bulphate 
or  tlie  tincture  of  the  chloride  "i  iron  in  attempts  at  aboi 
ti< m.  The  symptoms  which  follow  the  administration  of 
large  doses  of  the  preparations  named  are  essentially  si  mi 
lar  to  those  produced  by  the  irritants  in  general  There 
Is  a  Btyptic  taste  in  the  mouth,  nausea,  vomiting,  pain  in 
the  stomach  and  intestines,  ami  purging.  The  evacuations 
an-  black,  owing  to  the  conversion  ol  the  iron  salt  into  a 

tannate  bl    I  he  tannic  acid  ol  the  food,  Or  into  a  sulphide 

h\  the  sulphuretted  hydrogen  resulting  from  decompo 
Bition  in  the  intestines,  irritation  ol  the  genito-urinary 
passages  is  sometimes  observed.  The  tincture  of  the 
chloride  of  Iron  is  more  corrosive  in  its  action  than  the 


Bulphate,  by  reason,  apparently,  of  the  free  hydrochloric 
acid  which  i I  frequently  contains  Its  injection  into  the 
cavities  (it  the  body,  for  the  purpose  of  arresting  tusmor- 
has  proved  fatal. 

The  amount  of  any  (if  the  preparations  of  iron  required 
in  endanger  lit'  i-  not  accurately  known,  but  appears  to 
be  quite  largi  I"  most  of  the  cases  in  which  the  sul- 
phate ha-  been  taken,  tin  amount  was  unknown.  Re- 
covery has  taken  place  alter  a  (lose  uf  thirty  one  -ram- 
1 1  ounce)  of  the  Bulphate  <<  hristison).  A  case  is  reported 
in  which  forty-cighl  -rams  (1.5  Quidounce)  ol  the  tinct- 
i  tin-  chloride  "I  iron  proved  fatal  in  about  five 
weeks  (Christison).  Recovery  ha-  taken  place  after  doses 
of  thirty-two  to  ninety  six  grams  of  this  preparation.  The 
favorable  issue  is  probably  'Inc.  in  many  cases,  to  the 
i  ai  [y  occurrence  of  vomiting. 

The  results  of  experiments  on  animal-  an-  not  uniform. 
Gmelin  Btates  that  7  7  -ram-  (2  drachms)  of  the  sulphate 
of  iron  administi  red  to  dogs  by  the  mouth  caused  vomit- 
in-  only  ;  that  2.6  grams  i  10  grains)  administered  to  rab- 
produced  no  injury;  ami  that  1.8  gram  (20  grains) 
injected  into  the  veins  of  a  dog  produced  no  symptom 
whatever  lb  Smith,  however,  states  that  7.7  -rams 
will  prove  lata!  to  dogs  when  administered  by  the  mouth 

Or  applied  tO  a   WOUnflf. 

The  post-mortem  appeal  those  of  a  simple  ir- 

ritant, ami  an-  confined,  so  far  as  has  been  observed,  to 
the  stomach  and  upper  p.ut  of  the  intestines.  In  acute 
cases  the  contents  of  the  intestines  will  probably  present 
a  black  appearance,  owing  to  the  presence  of  the  tannate 
or  the  sulphide  nt  iron. 

Iron  i-  eliminated  to  -nine  extent  in  the  urine.  A  small 
amount  onbj  i-  absorbed  in  any  event,  the  greater  part 
escaping  in  an  insoluble  form  with  the  fa 

Treatmi  nt  i  onsists  in  the  use  of  the  stomach-pump,  or 
of  emetics  il  necessary.  Magnesia  or  dilute  solution-  of 
alkaline  carbonate-  should  be  administered  as  antidotes, 
and  these  should  be  followed  by  demulcents. 

William  R  HiUs. 

ISCHL  is  one  of  the  must  frequented  spas  of  Austria, 
being  of  ten  visited  bj  the  emperor  and  many  of  the  no- 
bility .  It  is  situated  in  the  centre  of  the  "  Sal/.kainmcr 
gut,"  iii  a  beautiful  Alpine  valley,  at  the  point  where  the 
little  river  Traun  empties  into  the  Ischl.  It-  elevation  is 
about  fifteen  hundred  leet  above  the  level  of  the  sea.  It 
possesses  a  mild,  moist  climate,  the  average  temperature 
from  Ma\  to  the  end  of  September  being  61  F.  Showers 
an-  very  frequent  during  the  early  part  of  the  summer. 
but  the  sandy  -"il  absorbs  the  water  quickly,  so  that  the 
walking  is  seldom  rendered  unpleasant.  In  the  neigh- 
borhood of  the  salt-works  the  atmosphere  is  very  similar 
to  that  of  the  seash 

The  -all  hill-  ,,t  Ischl  and  Hollstadt  contain  natural 
salt  vein-,  consisting  of  saliferous  clay  mixed  with 
gypsum,  resting  upon  linn -tunc  seamed  with  marl  and 
clay,  Pure  water  is  conveyed  hither  in  pipes,  becoi 
saturated  with  the  s:dts,  and  the  brine  then  Sows  into  the 
Bait-houses  in  Ischl  and  Ebensee.  The  following  is  the 
composition  of  the  brines  coming  from  the  Ischler  and 

IlalUtadli  r  hill-,  calculated  ill  part-  per  1  ,000  . 

li..  Istidter  techier 

brmc.  brine. 

SiKliian  chlori.lc  865.28  286.18 

Magnesium  chloride I'M 

le 0.16  0.06 

aim  sulphate 4.68  0.68 

i  sulphate  

Calcium  sulphate 3.4<i  'i.si 

Total  s,>ii,is 271.68  246.49 

The  bath-  are  prepared  by  mixing  these  two  brines  in 
the  proportion  of  one-third  Ischl  and  two-thirds  Hall- 
stfidt,  to  which  is  often  added  a  decoction  of  pine-needles. 
There  are  also  facilities  for  mud-baths  and  for  inhalations 

of  salt  spr:ly. 

There  ate  also  several  mineral  springs  at  Ischl.  The 
foil. .win-    is   their  composition,  computed    in    parts   per 

1. : 
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Iron. 
Issues. 


Schwefel-      Klebelsberg-        Maria" 
quelle.  quelle.  ^^' 

Calcium  carbonate 0.092  0.015  0.107 

Magnesium  carbonate 0.011  0.010 

Calcium  sulphate 0.450  0.244  0.0T8 

Potassium  sulphate 0.024  0.018 

Sodium  sulphate 4.125  0.274  0.071 

Magnesium  chloride 0.732  0.406  0.008 

Sodium  chloride 17.005  5.118  5.580 

Total  solids 83.437  0.080  0.034 

In  the  sulphur  spring  (Schwefelquelle)  there  is  a  con- 
siderable amount  of  free  sulphuretted  hydrogen  gas. 

In  addition  to  its  being  a  fashionable  watering-place, 
Ischl  enjoys  a  well-deserved  reputation  as  a  health-resort. 
The  climate  and  the  waters  combine  to  render  it  admir- 
ably adapted  for  the  treatment  of  nervous  and  irritable 
individuals,  and  of  those  debilitated  by  disease,  dissipation , 
or  too  rapid  growth.  Children  suffering  from  scrofulous 
troubles  are  often  much  benefited  by  a  visit  to  the  place. 
Inhalations  of  the  brine  spray  are  used  in  the  treatment 
of  chronic  catarrhal  affections  of  the  air-passages,  and 
many  female  disorders  are  relieved  by  brine-baths. 

The  accommodations  at  Ischl,  at  least  up  to  within  a 
few  years,  have  been  rather  inadequate  for  the  large  num- 
ber of  visitors  ;  the  cost  of  living  is  in  consequence  some- 
what high.  There  are  many  private  villas  in  the  place, 
and  the  scenery  in  the  valley  is  charming.  T.  L.  S. 

ISINGLASS  [IchthyocoUa,  U.  S.  Ph.;  Ichthyocolle,  ou 
Colle  de  poisson,  Codex  Med.).     The  swimming-bladder 

of  Acipenser  Huso  Linn.,  and  of  other  species  of  Aci- 
penser  (Class,  Pisces;  Order,  Sturiones). 

Isinglass  is  prepared  from  these  fishes  by  opening  and 
removing  their  air-reservoirs,  splitting  or  slicing  them, 
macerating  them  to  remove  their  mucous  surfaces,  and 
drying  ;  the  tripe-like  membranes  are  then  rolled  in  cylin- 
ders (staple  isinglass),  folded  in  folios  (leaf  or  book  isin- 
glass), or  done  in  some  other  more  or  less  fantastic  shape. 
Its  ordinary  form  in  this  market  is  that  of  "sheets,"  of 
irregular  size  and  shape  ;  it  is  stiff,  of  a  horny  or  pearly 
appearance,  whitish  color,  semi-transparent,  somewhat 
iridescent,  tough,  and  flexible.  No  taste  or  odor.  Isin- 
glass almost  completely  dissolves  in  boiling  water,  the 
structural  character  disappearing  completely.  Besides 
this,  which  is  generally  known  as  Russian  Isinglass,  and 
is  in  this  country  very  expensive,  the  swimming-bladders 
of  the  hake  and  other  fishes  are  manufactured  into  sheets 
and  ribbons  of  thin,  light-brownish,  gelatinous  tissue, 
known  as  American  Isinglass.  Its  properties  are  similar 
to  those  of  the  above,  but  it  is  darker  colored  and  not  so 
absolutely  free  from  taste  and  odor. 

Isinglass  consists  of  about  ninety-nine  per  cent,  of 
pure,  white,  fine,  and  adhesive  gelatine,  which  forms  a 
jelly  with  twenty-four  parts  of  water.  Its  medical  and 
dietetic  qualities  arc  identical  with  those  of  other  pure 
gelatines,  which  are  frequently  substituted  for  it.  Its 
only  medical  use  is  in  the  preparation  of  Water  plasters 
(Isinglass  plasters,  Court  plasters,  etc.),  which  are  essen- 
tially silk  or  linen  cloth,  varnished  with  a  thin  layer  of 
the  Isinglass,  and  backed  with  some  waterproof  varnish, 
like  that  of  Gutta-percha  or  Tolu.  W.  P.  Bolles. 

ISSUES.  This  name  is  given  to  artificial  ulcers  in- 
duced for  therapeutic  purposes.  They  may  be  established 
by  any  of  the  following  methods:  1.  The  actual  cautery. 
2.  The  potential  cautery.     3.  The  knife.     4.  Setons. 

1.  The  actual  cautery  is  mentioned  first,  because  it 
seems  preferable  in  every  way.  It  is  more  rapid  and 
more  easily  applied  than  the  potential  cautery,  and  cer- 
tainly is  not  more  painful.  If  cocaine  be  used  hypo- 
dermatically,  the  subsequent  burning  is  easily  borne. 
Paquelin's  cautery  is  best  for  this  purpose,  because  the 
degree  of  temperature  is  here  most  easily  controlled.  A 
glass  rod  or  a  poker  sufficiently  heated  will,  however,  ac- 
complish the  same  result.  A  white  heat  is  least  painful, 
but  causes  a  wide-spread  scorching  of  the  surrounding 
skin,  unless  this  is  protected,  as  by  a  layer  of  wet  cotton. 

Under  the  head  of  the  actual  cautery  should  be  included 
the  moxa.     This  was   originally  used   by  the  Chinese, 


who  burn  upon  the  skin  a  cone  made  of  the  leaves  of  Ar- 
temisia moxa.  Anj'  easily  inflammable  substance  may, 
however,  be  used  instead  of  this,  and  the  term  has  been 
employed  to  designate  actual  cautery  in  any  form.  It 
possesses  no  advantage  over  the  metallic  cautery  ;  and 
the  heat  of  the  latter  can  be  so  regulated  as  to  produce 
as  deep  and  as  wide-spreading  an  eschar  as  that  which 
results  from  the  use  of  the  moxa.  For  further  informa- 
tion regarding  moxa?,  see  Vol.  II.,  article  Cauterization. 

2.  By  the  potential  cautery  we  mean  caustics  ;  sub- 
stances escharotic  otherwise  than  by  heat.  Of  these  there 
are  many — acids  and  alkalies  being,  however,  most  fre- 
quently employed.  The  nitric-acid  issue  is  a  favorite  one. 
A  piece  of  cardboard  is  soaked  in  the  acid  and  then  applied 
to  the  skin  and  kept  there  for  ten  minutes,  or  longer  if  a 
deep  ulcer  is  desired.  After  removal,  any  excess  of  acid 
is  neutralized  by  washing  the  spot  with  an  alkali. 

Of  alkalies,  a  piece  of  caustic  potash  strapped  upon  the 
part,  or — less  spreading — Vienna  paste,  or  London  paste, 
is  much  used.  Vienna  paste  is  composed  of  equal  parts 
of  caustic  potash  and  quicklime  ;  London  paste,  of  equal 
parts  of  caustic  soda  and  quicklime.  They  may  be  left 
on  from  a  few  minutes  to  several  hours,  according  to  the 
severity  of  effect  desired.  The  skiu  surrounding  the 
part  which  it  is  desired  to  cauterize  should  be  protected 
by  a  circle  of  adhesive  plaster  ;  and,  finally,  it  is  well 
to  wash  the  slough  with  vinegar,  in  order  to  neutralize 
the  remaining  alkali. 

The  slough  produced  by  either  the  actual  or  the  poten- 
tial cautery  is  often  at  least  double  the  size  of  the  surface 
area  of  the  caustic  employed;  with  spreading  caustics  it 
may  be  more.  To  aid  the  separation  of  the  eschar,  poul- 
tices are  of  value.  Thereafter  the  question  arises  how 
best  to  prevent  cicatrization  of  the  ulcer.  If  the  ulcer 
has  been  produced  by  (3)  simply  removing  a  portion  of 
the  skin  and  subcutaneous  tissue  with  a  knife,  this  indi- 
cation is  somewhat  difficult  of  accomplishment.  A  sore 
the  result  of  a  cautery  is  more  easily  kept  open. 

In  any  case,  the  application  of  some  irritant  is  always 
needed.  Simple  adhesive  plaster  is  sometimes  sufficient 
to  maintain  a  discharge.  Somelimes  an  irritating  oint- 
ment, sueli  as  the  officinal  Ung.  Mezerii,  is  required.  An 
ounce  of  lard  rubbed  up  with  five  to  ten  drops  of  nitric 
acid  may  lie  applied  for  this  purpose.  Instead  of  these, 
some  hard  foreign  bod}-  may  be  kept,  by  means  of  adhe- 
sive plaster,  in  contact  with  the  raw  surface.  -V  glass 
bead,  a  small  pebble,  a  dried  pea,  are  examples  of  such 
.substances. 

4.  Regarding  setons  :  These  are  strips  or  strands  of 
some  more  or  less  irritating  fabric — as  rubber,  silk,  linen, 
etc. — drawn  through  artificial  fistula?  and  kept  there  to 
maintain  the  issue.  "When  the  discharge  is  insufficient, 
the  seton  is  to  be  coated  with  some  irritant. 

In  inserting  a  seton,  the  incision  through  which  the 
foreign  substance  is  drawn  should  be  rather  deeply  sub- 
cutaneous, in  order  that  the  skin  above  the  tract  may  not 
be  cut  off  from  its  vascular  supply,  and  slough  in  conse- 
quence. It  is  almost  unnecessary  to  say  that  a  seton 
should  neither  lie  placed  close  to  important  vessels  or 
nerves,  nor  over  a  bone  lying  close  to  the  surface. 

The  therapeutic  uses  of  issues  may  be  divided  into  two 
heads  :  First,  as  irritants  ;  second,  as  emunctories. 

In  very  many  chronic  diseases  the  maintenance  of  per- 
sistent counter-irritation  by  an  issue  at  some  point — gen- 
erally over  the  organ  affected — is  of  established  value, 
and  is  to  be  recommended  after  less  unpleasant  means 
have  failed  to  give  relief.  The  issue  seems  to  act  as  a 
permanent  balance-wheel  to  the  nervous  mechanism.  It 
cannot  be  denied,  for  example,  that  there  are  cases  of 
organic  heart-disease  in  which  the  subject  is  free  from 
annoyance,  the  viscus  performing  its  work  regularly  as 
long  as  an  issue  is  kept  open  upon  the  pra?cordium  ;  but 
whenever  the  ulcer  is  allowed  to  heal,  the  heart  begins  to 
become  irregular  in  rhythm,  and  to  fail  in  the  perform- 
ance of  its  function. 

It  seems  to  the  writer  that  there  is  some  truth  in  the 
old  idea  of  "  constitutional  ulcers,"  and  that  it  is  not  in- 
variably wise  to  heal  a  chronic  sore.  The  writer  has 
noted  a  few  instances  in  which  the  patient  stated  that  an 


231 


Inane*. 

I  .1 1...  i  .1  n.l  i . 


REFERENCE   HANDBOOK   OF   THE   MEDICAL   BCIENCES. 


ulcer  of  mam  year-'  duration  was  accompanied  by  excel- 
lent health;  while  the  occasional  healing  of  the  same 
was  always  coexistent  with  nervous  disorders 

Betons  are  often  used  as  a  means  of  local  irritation 
when  ii  is  desired  to  excite  adhesive  inflammation,  as,  for 
instance,  when  a  thread  is  passed  through  a  hydrocele, 
bursa,  or  ranula. 

I;,  garding  the  second  therapeutic  indication  mentioned, 
the  probability  of  the  escape  of  a  maU  ries  morbi  through 
this  channel  is,  perhaps,  to  be  taken  with  reserve.  N<  ■• 
ertheless,  as  an  example  of  such  a  belief,  we  may  refer  to 
the  explanation  of  the  cure  of  syphilis,  by  the  now  obso 
lete  method  of  syphilization,  given  by  Gross  ("  System 

Surgery,"  vol.  i..  p.  298)  :  "  Ii  was  shown,  long  be- 
fore ill'-  downfall  of  Byphilization,  a-  a  practical  matter. 
i.\  Mr,  Lee,  ot  London,  and  Dr.  Lindwurm,  of  Munich, 
that  the  alleged  beneficial  effects  "t  ilie  operation  were 
due,  nut  toanj  specific  influence  of  the  inoculation,  but 
to  the  depurating  effects  of  the  resulting  ulcers  upon  the 
system,  the  continuous  suppuration  serving  as  a  salutary 
drain."  Robt  rt  II.  fit.  Dawbam. 

IVANDA  U  a  small  s]>a  in  tin'  southern  part  of  Hun- 
gary, not  far  f ron,  Temesvar,  in  which  there  is  a  spring 
(,t  Btrong  hitter  water.  The  following  is  the  composi- 
tion "I  the  water  per  thousand  parts  : 

Sodium  sulphate  15  279 

Potassium  nulphate null 

QaJctui  

ni.on.ftte 0.028 

Uagni  alum  '  arbonate 0.027 

"  372 

Blagnesiuu)  ohloride 0.902 

i  erroue  phosphate 0.001 

Silicic  acid  0.023 

Organic  and  extractive  matters,  etc 1    ISO 

Total  solid  constituents 21. -152 

r.  /..  s. 

IVY.  GROUND  t  Liern  terrestre,  Codex  Med.  Gill.),  Ne- 
r,!,i  Qlechoma  Benth.,  Glec/toma  hederacea  Linn.,  order 
LabiaUB,  is  a  small,  creeping  herb,  with  opposite,  petio- 
late,  round-kidney-shaped  leaves,  with  crcnate  margins 

and  lew   flowered  axillary  clusters  of  smallish.  light-Olue, 

labiate  flowers.  It  is  a  native  of  Europe,  hut  has  been 
introduced  here,  and  grows  spontaneously  in  rich  waste 

places. 

Ground   Ivy  has  an  unpleasant,  bitterish  odor  and  a 

hitter,  aromatic  la-te.  The  whole  herb,  taken  at  the  time 
of   flowering,    is   collected    a-   a  domestic    remedy,  and    is 

reported  to  be  "stimulant,  diuretic,  antiscorbutic, and 
tonic."  It  undoubtedly  is.  like  horehound  and  boneset,  a 
stimulant  bitter  tonic.'  Dose,  three  or  four  grammes  in 
infusion  I  :  ss.  ad  z  '}.). 

A i.i.t i  D  l'i,  wis.  The  only  other  species  of  this  genus 
suitable  for  mention  heir  is  \, /„ ta  Cataria  Linn.,  the 
common  catnip,  or  catmint,  w  bicb  is  much  more  fragrant 
and  le-s  bitter  than  the  Ground  ivy.  For  the  order,  see 
I'l.t-ri  i:\iin  i . 

Am  ii  ii  Drugs. — Aromatic  bitters  in  general. 

W.  P.  Bolles. 

IVY,  POISON  {Rhus  Toxicodendron,  V .  S.  Ph.;  "Poi- 
bod  Oak  ").  The  leaves  of  this  plant,  Rhus  Toxicodendron 
I, inn  (including  Rhus  radicans  Linn.), order  Anacardia- 
en.  have  always  been  recognized  bj  the  Pharmacopoeias 
of  thi-  country  as  a  medicine,  from  that  of  the  Massachu- 
setts Medical  Societj  "i  lv|)!'  to  the  last  revision  of  the 
United  States  Pharmacopoeia.     In  previous  editions  of 

this  work  the  small  esteem  in  which  it   was  held  is  shown 

h\  it-  pn  9i  qi  e  in  the  "  si  condarj  '  instead  of  the  princi- 
pal li-ls  ;    hill   in  the  last   cm    the  Consolidation  of   the  see 

ondarj  list  with  the  primary  one  removes  this  distinction. 
It  is,  however,  so  useless  as  a  medicine  that  it  might  better 
have  been  removed  alti  ->  ther  fit  m  thai  work. 

The    plant    has.  hOWl  -idriaUe   lneilical    impor- 

tance as  the  cause  oi  main  cases  annually  of  well-marked 
and  troublesome  cutaneous  poisoning  And  being  a  com- 
mon American  plant,  everyone  should  be  familiar  with 
its  appearance,     It  is  a  woody  vine,  or  shrub,  of  varied 


habit  and  size,  from  a  Blender,  close-clinging,  ivy  like 
vine,  running  over  rocks  and  fences  or  along  the  ground, 
to  a  bushy,  branching  Bhruba  metre  or  so  nigh  There 
an-  all  forms  of  intermediate  gradations.  It  sometim/M 
climbs  and  covers  good-sized  trees.  The  running  branches' 
develop  innumerable  rootlets,  by  which  thej  adhere  most 

tenaciously  in  the  surfaces  en  which  they  lie.      The  stems 

are  tough,  the  hark  is  gray  or  brownish-gray,  with  corky 
spots;  en  old  si,  ins  it  is  quite  thick  and  rough.  The 
leaves  are  long  petioled,  deciduous,  three-parted,  smooth, 
and  shining— at  least  above— of  a  rather  light  hut  varia- 
ble bright  green  color;  leaflets  ovate  or  rhombic  ovate, 
generally  pointed,  with  entire  or  variously  notched  or 
cut  borders.  In  the  early  fall  these  leaves  change  to 
most  brilliant  yellow,  orange,  and  scarlet  hues,  and  are 
conspicuous  and  tempting  objects  to  persons  collecting 
autumn  leaves  for  house  decoration.  Most  of  the  c 
of  ivy-poisoning,  occurring  in  cities  and  towns,  are  con- 
tracted by  gathering  and  pressing  them  fortius  purp 
Upon  being  broken,  the  fresh  leaves  and  the  stem  exude 
a  rather  thick,  yellowish,  resinous,  milky  juice,  which 
inspissates  and  blackens  upon  exposure.  Dr.  Jacob 
Bigelow  found  it  capable  of  making  an  indelible  ink, 
which  nothing  but  boiling  ether  will  remove.     1'oison  Ivy 

blossoms  in  early  summer  and  ripens  jts  fruit  in  early 
autumn  ;  (lowers  minute,  in  loos,.,  axillary  panicles,  po- 
lygamous  or  dioecious,  regular,  greenish-white;  sepals, 
petals,  and  stamens,  five  each;  ovary  single,  one-celled 
and  one-seeded  ;  styles  two.  Fruit  as  large  as  pepper  or 
cubeb,  round,  clayey-  or  bluish-white,  one  seeded. 

It   is  a   native  of  CanadtPand  most  parts  of  the  United 

States.  Several  different  varieties,  and  even  Bpecies,  have 
been  made  of  its  different  forms  without  any  permanent 
or  substantial  grounds.     It  appears  to  have  had  consider* 

able  employment  from  fifty  to  a  hundred  years  ago  in 
this  country,  and  even  a  little  in  England,  hut  may  he 
regarded  now  as  obsolete  among  regular  practitiom 

The   leaves   are   the   part    Used  ;    they    probably    lose    most 

of  their  activity  in  drying. 
The  dried  leaves,  besides  the  characters  given  ab 

as  to  shape  and  appearance,  are  thin  and  papery,  very 
brittle,  inodorous,  and  pale  green.  Their  taste  is  astrin- 
gent  and   slightly  acrid.      The  active  principle  of   Poisofl 

Ivy  is  contained  in  the  milk  juice,  and  is  said  by  Profes- 
sor Maisch  to  he  a  volatile,  vesicating,  peculiar  acid — 
tu.n   'id:  i  ,.'/ .'      ir;l — rest  ml  :ln  I  IT  f :  nine     uid    accti:      icil   ill 

some  of  iis  reactions.  It  also  contains  a  t<in  !<<<•  ari<i  of  the 
green-precipitating  variety,  besides  wax.  mucilage,  ami 
other  common  vegetable  products. 

Action  and  Use. — The  latter  can  he  pretty  quickly 
dismissed  ;  it  probably  has  none.  A  previous  generation 
has  employed  it  in  paralysis,  nocturnal  incontinence,  and 
in  some  skin  diseases  It  may  occasion  irritation  oi  the 
stomach.  The  interest  of  its  action  is  mainly  confined  to 
the  skin,  which  it  inflames  to  a  \  iolent  degree,  producing 
an  intensely  uncomfortable  acute  eczema.     This  may  be 

produced  by  direct  contact,  as  where  the  patient  has  heeu 
handling  the  plant  either  hy  gathering  leaves  or  tear- 
ing up  the  stems,  or  indirectly,  as  by  fumes  given  off  in 
the  sunlight  or  when  it  is  being  burned  in  the  stove  or 
fireplace.  It  maj  even  he  received  from  a  person  suffer- 
ing from  it.  as  when  two  boys  sleep  in  the  same  bed  one 
of  whom  has  rhus-poisoning.  The  other  will  he  very 
apt  to  take  it.  The  first  Bymptoms  may  begin  a  few 
hours  after  the  contact,  or  they  may  he  delayed  one  or 
two  days.  There  is  a  greal  difference  in  the  susceptibility 
of  different  persons  ;  some  are  apparently  proof  against  it. 
Ivy  poisoning  first  appears  as  minute,  clustered,  itch- 
ing papules,  which  soon  become  surrounded  by  a  bright 
erythema,  in  part  produced  by  the  inevitable  scratching. 

The  papules  have  hy  the  next  day  Income  minute,  deep 
seated.  eczematOUS  blisters.  For  several  days  this  ap- 
pearance is  not  much  changed,  nor  are  the  burning  and 
itching  diminished.  Then  the  surface  of  the  blisters  gets 
rubbed  Off,  the  watery  exudation  moistens  the  surface 
affected,  and  often  spreads  the  disease  to  other  parts. 
The  blisters  linallv  become  pustular,  and  then  crusts  aud 
Scabs   cover  the  surface.      The  first    appearance  is  always 

local,  and  if  contracted  in  any  of  the  usual  ways  is  on- 
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either  the  hands  or  wrists  or  the  face.  In  the  latter  situ- 
ation the  swelling  is  always  great,  the  eyelids  generally 
becoming  completely  closed  by  it.  From  the  hands  it 
easily  extends  to  the  breasts  or  male  genitals,  on  the  lat- 
ter of  which  the  burning  is  exceedingly  hard  to  bear  ; 
occasionally  it  becomes  universal.  The  course  of  the  af- 
fection in  a  single  spot  covers  usually  five  or  six  days, 
but  it  may  often  spread  over  twice  that  time  when  differ- 
ent parts  of  the  body  are  successively  invaded.  It  heals 
without  a  scar,  but  is  a  little  apt  to  return  on  successive 
summers.  Numerous  remedies  and  specifics  are  in  use 
against  it ;  still  its  course,  when  fairly  begun,  is  not  often 
really  aborted.  But  the  usual  surgical  means  of  prevent- 
ing scratching  and  the  rubbing  of  the  poison  from  one 
part  of  the  body  to  another,  as  well  as  protecting  the  de- 
nuded surface  by  means  of  vaseline  or  some  simple  fat  or 
oil,  will  appreciably  shorten  it.  Alkaline  washes — lime- 
water,  black  wash,  lead  wash,  etc. — are  among  the  best. 
As  the  eczema  dries  away,  zinc  ointment  should  take  the 
place  of  the  washes.  Oxalic  acid  in  saturated  solution  is 
recommended  to  be  painted  on  the  affected  parts  ;  very 
great  relief  and  shortening  of  the  disease  is  claimed  for 
it.  Of  course,  when  one  suspects  having  touched  Poison 
Ivy,  he  should  carefully  wash  the  suspected  parts ;  any 
obstinately  remaining  resinous  spots  may  be  rem'oved 
with  a  litle  ether  on  a  sponge  or  cloth.  Internal  medi- 
cines, further  than  salines,  refrigerants,  or  anodynes,  are 
not  indicated. 

The  dose  of  Poison  Ivy  is  from  one-half  to  two  grams 
(grs.  viij.  ad  grs.  xxx.).  A  fluid  extract — not  officinal — 
may  be  employed  if  desired. 

Allied  Plants. — The  relations  of  the  present  7?//  us  are 
full  of  interest ;  no  less  than  three  other  species  in  the 
United  States  are  equally  or  more  poisonous.  Rhus  rem  - 
nata  D.  O,  poison  sumach,  is  far  more  deleterious,  poi- 
soning nearly  everyone  who  comes  in  contact  with  it,  and 
many  who  merely  stand  near  it.  It  is  a  large,  handsome 
shrub,  looking  like  a  small  ailanthus-tree,  only  more 
graceful.  Its  leaves  are  pinnate,  like  those  of  other  su- 
machs. R.  pumila  Michx.,  of  the  Southern  States,  and 
R.  diver siloba,  of  California,  are  also  poisonous.  Then 
come  the  non-poisonous  sumachs,  which  are  simply  as- 
tringent and  acid — R.  glabra  Linn.,  and  H.  copallina  Linn. 
Of  foreign  Rhoes  of  economic  value  there  are  many.  R. 
eolinus  Linn.,  whose  wood  yields  "  fustic  "  yellow  ;  R. 
succedauea  Linn.,  the  source  of  "Japanese  wax";  R. 
vemicifera  Linn. ,  which  yields  the  wonderful  Japan  var- 
nish, or  lacquer  ;  R.  nutopium  Linn.,  of  the  West  Indies, 
is  a  source  of  "  hog  gum  ;  "  and  R.  semiolata  Murray,  of 
Asia,  has  remarkable  galls,  which  are  a  source  of  tannin. 
Besides  these,  several  species  supply  an  abundant  and 
cheap  astringent  bark  for  tanning.  Cashew  nuts  and 
Chian  turpentine,  the  latter  derived  from  the  Pistacia 
Tu-ibiittlnts,  are  products  of  the  order. 

Allied  Drugs. — Numerous  vesicating  substances,  es- 
pecially Cardol,  Chrysarobin,  Tartar  Emetic,  Canthar- 
ides,  Mustard,  etc.  IF.  ]'.  Holies. 

IWONICZ  is  situated  in  Galicia,  in  a  pleasant,  well- 
wooded  valley  at  the  foot-hills  of  the  Carpathian  Moun- 
tains, lying  at  an  elevation  of  nearly  one  thousand  feet 
above  the  sea.  There  are  several  springs,  two  containing 
iodine  and  bromine,  one  iron,  and  another  sulphur.  The 
following  is  the  composition  of  the  two  most  important 
springs.     In  one  thousand  parts  of  water  are  contained  : 

Karlsquelle.  ,  Amalicnquelle. 

Sodium  iodide 0 .0164  0 .015 

Sodium  bromide 0.023  0.022 

Sodium  chloride  8.370  7.884 

Potassium  chloride 0.003  0.091 

Sodium  carbonate 1.783  1.624 

Magnesium  carbonate 0 .  0S5  0 .  076 

Calcium  carbonate 0 .242  0 .225 

Ferrous  carbonate 0.004  0.019 

Manganous  carbonate 0.007  0.007 

Lithium  carbonate 0.0108  0.010 

Barytum  carbonate 0.019  0.01S 

Strontium  carbonate 0.0009  O.OOOS 

Silicic  acid 0.018  0.019 

Organic  and  extractive  matters 0.0158  0.0148 

Total  solid  constituents 10 .  6959  1 0 .  0256 


The  gases  are  carbonic  acid,  light  carburet  ted  hydro- 
gen, and  nitrogen.  The  iron  spring  (Eisenquelle)  con 
tains  0.033  parts  per  thousand  of  ferrous  bicarbonate  and 
0.005  of  manganous  bicarbonate..  In  the  sulphur  spring 
(Schwefelquelle)  are  0.016  parts  of  sodium  sulphate  and 
0.002  of  sodium  hyposulphite.  Iwonicz  is  frequented 
chiefly  by  sufferers  from  scrofula,  gout,  and  uterine  dis- 
orders. The  marsh-gas  arising  from  extensive  marshes 
in  the  vicinity  is  conducted  by  pipes  to  a  building,  where 
it  is  used  for  inhalations.  T.  L.  S. 

JABORANDI  (Pilocarpus,  U.  8.  Ph.).  Pilocarpus  pen- 
natif alius  Lemaire,  order  Rutacece,  is  an  erect,  moder- 
ately branched  shrub,  from  one  to  three  metres  (three  to 
ten  feet)  in  height,  with  very  large  pinnate  leaves  of  from 


Fig.  1890.— Loaf  of  Jaborandi.     (Baillon.) 

five  to  eleven  leaflets.  The  flowers  are  small,  regular, 
and  completely  pentamerous,  arranged  along  a  very  long 
and  narrow,  spike-like  raceme.  Fruit  of  five  carpels,  one 
or  two  of  which  are  usually  suppressed.  The  plant  is  a 
native  of  Brazil  and  probably  of  other  parts  of  South 
America. 

The  name  Jaborandi  is  applied  by  the  Indians  of  South 
America  to  several  sudorific  drugs  besides  this  one.  espe- 
cially to  one  or  two  Piperaa  m  and  Scroph  ula  ricta  cb  of  local 
reputation  ;  but  in  our  commerce  it  is  entirely  restricted 
to  the  plant  above  described,  or  to  some  closely  connected 
species.  Jaborandi  is  comparatively  new  to  civilized 
medicine,  having  been  first  sent  to  Europe  in  1874  by  Dr. 
Coutinho,  of  Pernambuco.    The  identification  of  the  plant 
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as  the  probable  Bource  of  the  drug  did  not  take  place  un- 
til some  yean  later.  Even  now  ii  is  to  be  questioned 
whether  :ii  least  Bome  Jaborandi  is  not  the  product  of  a 
different  Bpe< 

The  large  alternate  leavesof  /'.  pinnatifolius  have  long 
petioles  aud  rather  distant  leaflets.  These  are  in  from 
iu Qve  pairs,  with  an  odd  one  al  the  end.  The  fol- 
lowing description,  from  the  Pharmacopoeia,  refers  of 
course  to  dried  leaflets:  "About  four  inches  (ten  centi 
metres)  long,  Bhort-stalked,  oval  or  ovate-oblong,  entire 
and  slightlj  revolute  at  the  margin,  obtuse  and  emargin- 
ate,  unequal  al  the  base,  coriaceous,  pellucid-punctate, 
mostly  smooth ;  when  bruised,  slightly  aromatic  ;  some- 
what pungent  and  bitter."  They  have  conspicuous  mid- 
ribs, and  are  sometimes  pubescent  beneath, 

randi  owes  its  activity  to  one  or  two  alkaloids,  the 
most  important  of  which,  pilocarpine,  was  discovered  b_\ 
Hard}  in  1875,     Ii   is  an  amorphous  or  scarcely  crystal 

line  subst :e,  easily  soluble  in  the  usual  pharmaceutical 

Liquids.  Ii  is  somewhat  deliquescent.  The  sulphate,  ni- 
trate, and  hydrochlorate  are  crystalline,  1 1 1 < -  t  \\  o  latter  of 
ficial  and  much  employed  forms.  The  second  alkaloid, 
ine,  which  is  possibly  a  decomposition  product  or 
derivative  of  the  other,  is  an  amorphous,  strongly  basii 
substance,  w  ith  a  phj  Biological  action  like  atropine.  Ja 
I" ■lam ii  also  ('..mains  an  essential  oil. 

Ai  1  [oh  wii  I'm.. — The  peculiar  property  of  jaborandi 
ct  stimulating  tin-  secretion  of  saliva  and  perspiration  is 
dm-  1..  its  pilocarpine.  Pilocarpine  appears  both  to  di- 
rectly stimulate  the  peripheral  extremities  of  the  secreting 
nerves,  and  also  to  stimulate  the  centres  governing  thi  se 
nervi  s.  The  result,  at  least,  "1  its  administration  is  an  in- 
creasi  oi  secretion  from  the  mouth  and  skin  which  may 
become  enormous.  Several  pounds  of  water  may  be  ex- 
uded from  the  skin,  or  one  or  two  pints  of  saliva  secreted 
in  a  lew  hours  after  taking  it.  The  result  appears  to  he 
sometimes  vicarious,  either  the  skin  or  the  mouth  re- 
Bpondingtoit  mostly,  while  the  other  may  he  compara- 
tively unaffected  ;  more  often  both  yield  to  iis  action. 
The  sweating  of  pilocarpus  is  one  of  debility  and  lan- 
guor. It  is  not  accompanied  by  a  feeling  of  warmth  or 
comfort  at  lirst.  hut  is  cold,  clammy,  and  disagreeable 
from  the  start;  chilly  sensations  and  chills  frequently 
accompany  it,  ami  depression  sometimes  amounting  to 
collapse  may  follow  it  ll  depresses  the  heart's  action. 
Main  Other  effects  of  ihis  alkaloid  on  various  organs 
have  been  ol>ser\  ed,  hut  as  they  do  not  hear  upon  its  use 


fulness  in  medicine  they  are  not  mentioned.      The  use  ,.f 
pilocarpine  is  a  logical  outgrow  th  from  ils  action  upon  the 

Bweat-glands,  and  is  almost  entirely  confined  to  produc- 
ing copious  perspiration  (  hronic  nephritis  with  drops}  . 
or  with  suppression  of  urine,  for  instance,  calls  for  it 
Its  action  upon  the  uterus,  bladder,  and  intestines  does 

not  appear  to  lie  well  defined.  It  is  somewhat  antagonis- 
tic to  both  atropine    and  morphine. 

Administration. — The  alkaloid  salts  have  wholly  re- 
placed the  crude  drug  in  medical  practice,  and,  as  they 
an-  tolerably  uniform,  Bbould  do  s,,  completely.  The 
nitrate  is  official  in  Great  Britain,  the  hydrochlorate 
in  this  country.  Both  are  easily  soluble.  Dose,  from 
one  half  to  one  centigram,  preferably  given  subcutane- 

oiisly. 

Allied  IV  hits.— The  gt  nus  i-  a  large  one.  mostly  in- 
habitants of  South  America.  Several  of  them  probably 
might  he  made  Bourcesof  jaborandi.     For  the  ordei 

Allied  1>km.s. — Various  aromatic  sudorifics 
ated  with  heat  and  moisture.     Warm  baths,  vapor  and 
water,  and  the  perspiration  of  the  collapsed  stage  of  anti- 
monial  impression  may  he  compared  with.     As  a  siala- 
compare  Pellitory.  11'.  P,  Boltes. 


JACKSONVILLE.  [For  detailed  explanation  of  the 
impanying  chart,  and  for  directions  as  to  the  best 
method  of  using  il.  see  (  Innate.  | 

The  city  of  Jacksonville,  Fla..  stands  upon  the  left 
hank    of   the   Si.    John's    River,    at    a    distance   of    about 

twenty-five  miles  from  its  mouth.    The  population  of  the 
town  in  1880,  according  to  the  United  States  Census  1;, 
port,  was  7,650,     Jacksonville  is  one  of  the  favorite  win- 
ter-resorts of  Florida,  and  its  hotel  accommodations  are 
ample. 

According  to  "Appleton's  Handbook  of  Winter  Re- 
sorts" (1884  85):  "A  system  of  water-works,  draining 
excellent  water  from  artesian  wells,  and  also  a  system  of 
sewerage,  have  been  constructed ;  and  the  unwholesome 
marshy  ground  west  of  the  city  has  been  thoroughly 
drained  and  laid  out  in  gardens. 

In  addition  to  the  data  presented  in  the  accompanying 
chart,  a  few  others,  together  with  brief  comments  upon 
the  climate  of  the  st.  John's  River  section  of  the  State, 
will  be  found  given  in  the  general  article  entitled  "  Flor- 
ida." //.  /.'. 


Latitude  30   20',  LongitucL  81    :!!* . — Period  of  0  -.  Oetoberl,  1871,  to  December 

31,  1883. —  Elevation  of  Place  of  Observation  aboxh  !/■■  *- 
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JALAP.    (Jalapa,  U.  S.  Ph.;  Br.  Ph.;  Tub,  m  Jalapa 

Ph.  G. ;  Jalap  tubereux  ou  officinal,  Codex  Med.).     The 


Fig.  1891.— Jalap  Plant.    (Baillon.) 

tubers    of  Exogonium    purga    Benth.      (Ipomea    Purga 
Hayne,  etc.).     Order,  Convolvulacece. 

This  is  a  perennial,  herbaceous  twiner  with  numer- 
ous slender,  twisted  and  furrowed,  moderately-branched 
.sterns,  arising  from  ovoid,  or  pear-shaped,  or  subspherical 


tubers,  these  often  clustered  or  tangled  together  by  roots 
and  rhizomes.  Leaves  alternate,  long-petioled,  large, 
cordate,  or  with  pointed  lobes,  or  sagittate  entire,  smooth, 
thin.  Flowers  pentaraerous,  large  and  handsome,  sal- 
ver-shaped, with  rose-colored  corolla.  The  whole  plant 
above  ground  recalls  in  habit,  leaf,  and  flower,  the 
'•  morning  glories,"  to  which  it  is  in  all  respects  a  near 
relative.  It  is  a  native  of  Eastern  and  Central  Mexico, 
from  one  town  of  which  it  has  received  its  name  (Jalapa  I. 
Jalap  was  known  and  brought  to  Europe  as  early  as  the 
beginning  of  the  sixteenth  century,  if  not  before.  Its 
botanical  source  was  demonstrated  first  in  the  early  part 
of  this  century,  by  Dr.  Coxe,  of  Philadelphia. 

The  collection  of  Jalap  is  carried  on  without  much  re- 
gard to  season.  The  tubercles  are  dug  up  and  dried  by 
artiticial  heat,  the  smaller  ones  entire,  the  larger  scored 
(usually  lengthwise),  or  split  or  sliced.  The  heat  em- 
ployed is  often  sufficient  to  break  the  starch-granules,  and 


Fig.  1892.— Jalap  Roots.     (Baillon.) 

so,  when  dry.  the  texture  is  often  horny,  on  account  of  the 
hardened  starch  mucilage,  irrespectively  of  the  amount 
of  resin  contained.  The  cultivation  of  jalap  is  in  its  in- 
fancy. 

Description'. — The  Jalap  turbercles  are  in  part  de- 
scribed above  ;  the  Pharmacopoeial  description  is  as  fol- 
lows ;  "  Napiform,  pyriform,  or  oblong,  varying  in  size  ; 
the  larger  roots  incised,  more  or  less  wrinkled,  dark  brown, 
with  lighter  colored  spots,  and  short,  transverse  ridges  ; 
hard,  compact,  internally  pale  grayish-brown,  with  nu- 
merous concentric  circles  composed  of  small  resin-cells  ; 
fracture  resinous,  not  fibrous  ;  odor  slight,  but  peculiar, 
smoky  and  sweetish;  taste  sweetish  and  acrid."  Jalap 
should  contain  not  less  than  twelve  per  cent,  of  resin,  of 
which  at  least  ten  should  be  soluble  in  ether.  The  dried 
tubercles  of  the  market  have  shrunken  and  shrivelled 
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considerably,  and  are  much  more  acute  than  represented 
in  the  above  cul  of  living  roots. 

Composition  Jalap  contains  a  large  amount  of  sugar 
and  of  Btarch,  substances  w  hich  contribute  to  ii>  taste  and 
texture,  but  have  no  further  value,  its  active  principle  is 
a  composite  resin,  the  quantity  of  which  determines  the 
value  "t  the  article.  There  should  be  from  twelve  t" 
eighteen  per  cent.  This  crude  substance  consists  of  two 
resins,  both  of  which  are  soluble  in  alcohol,  but  onlj 
of  which  (but  that  the  most  considerable)  is  also  soluble 
in  i-i  her ;  the  insoluble  portion  i- « -:i  1  !•  •<  1  eonvolvulin*  'I  be 
crude  resin  of  Jalap  is  officinal  (Retina  Jalapat,  U.  S. 
Ph.  I,  and  in  common  use. 

A'  hoh  \mi  Use.    -Jalap  is  one  of  a Biderablenum 

ber  of  active  cathartics  whose  energj  either  lies  in  their 
resinous  contents  or  is  at  present  inseparable  from  them, 
Of  these,  however,  it  is  one  of  the  mildest  and  most  uni 
form,  and  probably,  in  consequenci  .  one  of  the  most  fri  - 
quentlj  employed.  In  full  doses  il  produces  free  hydra- 
gogue  catharsis,  with  more  or  less,  but  generally  not 
■  v  ■  ssive,  nausea  and  |  riping. 

It  bas  been  traditionally  used  as  an  adjuvant  to  calomel 
several  generations.     Of  its  action  upon  other  organs 
than  the  stomach  and  bowels  but  little  can  be  said.     It  is 
doubtful  whether  much  of  il  is  absorbed 

Administration.  —  Powdered    jalap    is    frequently 

i  ii.  and  contains  bo  little  w Ij  tissue  that  it  is  a  very 

Lr I  form.     Dose,  from  half  to  one  gramme  ;  as  a  drasl  ic 

purgative  sometimes  twice  as  much.  The  resin  is  about 
five  or  six  times  as  active  as  the  crude  powder.  There 
is  also  an  abstract  made  in  the  usual  way  (Abstraction 
Jalapm,  U.  8.  I'll,  i  :  strength,  j.  The  compound  powder 
of  jalap  (Pulvis  Jalapas  Compositus  is  frequently  of  use 
in  anasarca,  when  a  combined  effecl  upon  the  kidneys 
and  intestines  is  desired.  It  consists  of  jalap.  35  parts,  and 
cream  of  tartar,  <>•">.     Dose,  a  gramme  "r  so  twice  a  day. 

Allied  Plants  Several  other  Ipomea  and  con- 
volvuli  bave  purgative  qualities.  Ipomea  simulans  Han- 
bury,  of  Mexico,  is  the  source  of  a  jalap  called  Tampico 
Jalap.  It  resembles  true  jalap  quite  closely.  /.  ori- 
<isis  Ledanois,  is  the  source  of  Orizaba  or  Light- 
woody  Jalap,  much  larger  than  the  tubers  of  /.  (Exogoni- 
■'in)  purga.  I  nil  I!<>th  Ealadana,  of  India,  furnishes 
purgative  seeds.  /.  Turpethvm  Ii.  Br.,  of  India,  bas  a 
purgative  scammony  like  root  /.  Jalapa  Pursh,  of  the 
Southern  States,  is  also  a  false  jalap.  The  tubers  are  oot 
always  re-incus  and   cathartic,  since    /.   BatatOS  Lain.,  so 

closelj  related  botanically,  is  the  edible  "sweet  potato." 
Convolvulus  Scammonia  Linn,  is  the  Bource  of  scam- 
jnonj  and  Ipomea  purpurea  Lam.,  is  the  favorite  morn- 
ing irlorj  :  and  there  are  a  variety  of  other  species  in  ,-ul- 
tivation  for  ornament. 

Allied  Drugs.  Besides  those  mentioned  above, 
Podophyllum,  Gamboge,  and   Elaterium.     Less  nearly. 

Croti il.    Colocynth,    Senna,    etc.;     Hellebore,    Lep- 

tandra,  Wahoo,  i  tc.  ll.  /'.  Bolles. 

JAMAICA  DOGWOOD.  This  isalarge  West  Indian 
tree,  Piscidia  Erythrina,  order  Leguminosa,  yielding  a 
valuable  wood,  whose  bark  bas  been  used  for  many  years 
i"  poison  ti-h  in  the  streams  by  dragging  it.  alter'  ii  has 
been  crushed  and  prepared,  through  the  water  in  baskets. 
The  fish  are  stupefied  bj  it  and  easily  caught.  It  bas  also 
had  for  a  long  time  n  local  reputation  for  relieving  pain, 
especially  toothache,  which  «;i-  treated  by  applying  it. 
or  some  preparation  of  it,  locally,  in  the  carious  cavity, 
It-  introduction  to  the  medical  profession  of  this  country 
i-  of  the  last  ten  years  or  so,  sine.-  when  it  has  been  used 
for  various  conditions,  generally  including  pain  of  bo 
called  nervous  character,  with  uncertain,  but  ou  the 
whole  favorable,  results.  Judging  from  the  published 
reports  it  has  been  more  used  in  tie-  Western  and  South- 
ern Male-  than  in  the  East 

The  hark  is  usually  in  quills,  bul   may  be  thicker  and 

'  dat  ."  it  i-  in  brittle  pieces  from  Ave  to  tenor  more 

centimetres  long,  and  from  one  to  three  millimetres  in 


misleading,  as  it  deaig> 
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thickness  grayish  or  yellowish  brown,  often  mottled  ex- 
ternally, dark-brown  and  fibrous  next  the  wood.  Upon 
fracture  the  central  tissue  is  geen  to  be  dark-green,  odor 
narcotic,  taste  disagreeable  and  acrid.  The  accounts  ,,f 
its  chemistry  are  not  yet  satisfactory— a  glucoside  and  a 
probable  "alkaloid"  mentioned  by  one  investigator  need 
further  isolation;  the  yellow  "resinoid"  powder,  pisei- 
din,  is  probably  a  composite  Bubstam  e 
Jamaica  dogwood  appears  to  have  decided  narcotic 

powers  over  most  animals,  jt  certainly  does  in  a  marked 
•  upon  lish.  as  iN  original  use  shows  :,nd  in  case  of 
frogs  and  -,  veral  kinds  of  higher  animals  it  exhibits  the 
same  qualities.  The  following  summary  is  from  experi- 
ments by  A.  ('.  Nagle:  "It  is  a  narcotic  to  higher  as 
well  as  lower  animals,  n  dji-ites  the  pupil,  it  causes  all 
increase  in  the  respiration,  followed  by  a  sudden  de- 
creasi  Produces  salivation  and  profound  diaphoresis. 
Reduces  the  action  of  the  heart,  producing  general  par- 
alysis and  death  by  asphyxia.  Ii  has  little  effect  upon 
the  temperature."  '  In  therapeutics  il  has  been  tried  with 
good   results   in   neural^  iche,    bysteria,  ••phan- 

tom tumor,"  "  nervousness,"  melancholia,  prodromic 
labor  pains,  neurasthenic  pains  of  various  places,  eb 
well  as  for  some  inflammatory  pains,  such  as  iritis.  It 
aKo  serves  a  good  purpose  as  a  hypnotic  in  restlessness, 
alcoholic  wakefulness,  etc.  For  certainty  and  uniform- 
ity of  action  it  is  not  to  he  compared  'with  opium  or 
chloral,  and  disagreeable  feelings  sometimes  follow 
administration  as  well  as  that  of  these  more  powerful 
drugs  :  hui  ii  undoubtedly J»as  some  value,  and  may  prove 
much  Ik  Iter  w  hen  its  hypnotic  principle  is  separated,  and 
its  d, ise  is  better  established. 

From  two  to  four  cubic  centimetres  ''.'  to  |  c.c.  =  :  as. 
ad    Z  j. )  is  the  usual  dose. 

Allied  Plants. — Another  species  of  Piscidia,  P.  C 
thagruensis   Linn.,   of  Brazil,   lias  similar  qualities;   for 
the  order  see  Sinn  \. 

Allied  Drugs.     Opium,   Lupulin,   Cannabis  indica, 
Lettuce  (Lactucarium),  Viburnum,  etc.      II'.  /'.  Bolles. 
1  Trot-.  Am.  Pharmaceutical  Association,  1881,  p.  SSI. 

JASMINE.  YELLOW  (Gelsemium,  l.  s.  Ph.;  Br.  Ph.; 
Codex  Med..  Gelsemium  semperrirens  Axtoia((?.  nitidum 
Michx,  Order,  Loganiacea.  The  Fellow  Jessamine  (ra- 
ther  than   Jasmine)   of   the    Southern   Slates    is   a   pretty 

climbing  shrub,  w  ith  a 
large  woody  rhizome, 
and  numerous  finer 
ami  slender,  smooth, 
climbing,  and  tendril- 
bearing,  purplish  stems. 
It  has  shining,  dark 
.  gl — 3  .  lanceo- 
late, entire,  evergreen 
leaves,  grow  iDg  opposite 

to   each    oilier,    and 

bearing  in  theiraxi  a 
solita r y   or 
clustered  dow- 
ers.     The   lat 
ter  are  large,  sweet 
scented,  bright  yel- 
low,    and     slightly 
irregular.     Calyx 
small,  of  li\  e  pi  iint- 

cd  s,.]iais :  corolla 
tunnel  shaped,  w  ith 
a  slightly  oblique, 
five  lobea  holder ; 
stamens  five,  perig- 
y  nou  s.  Fruit  an 
oblong,  flattened, 
drooping  pod .  - 
margined.  This  js 
one  of  the  most  at- 
tractive flowers  in  the  Southern  statis  it  -rows  abun- 
dantly from  Virginia  southward,  in  woods,  and  mounts 
to  die  top  of  tall  trees.  The  flowers,  which  appear  in  the 
Bpring,  load  the  air  with  their  sweet  odor. 
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Of  course,  so  conspicuous  a  plant  was  early  noticed  ;  in 
fact,  it  was  carried  to  England  as  an  ornament  in  the  first 
half  of  the  seventeenth  century.  Its  poisonous  properties 
were  also  early  known,  but  its  medicinal  employment  is 
of  rather  recent  date.  The  rhizome  and  roots  are  used  ; 
their  bark  contains  most  of  the  active  principles.  The 
rhizome  may  be  two  or  three  centimetres  (one  inch)  or 
more  in  diameter,  the  roots  generally  much  smaller,  and 
all  alike  in  appearance.  Bark  thin,  yellowish-brown  ex- 
ternally, with  dull  purplish  stripes,  closely  adherent  to 
the  light-yellow,  tough,  porous  wood.  Boots  without 
pith.  The  inner  bark  is  composed  of  silky  liber  cells, 
the  fracture  of  the  wood  is  tough  and  splintery.  Gelse- 
mium  is  generally  cut  in  shortish  pieces,  and  the  larger 
stems  are  split.     Odor  slight,  taste  bitter. 

Composition. — Its  activity  is  due  to  a  peculiar  alka- 
loid, Gelseminine,  discovered  by  Kallock  in  1855,  and 
afterward  verified  by  Wormley  and  others.  It  is  an 
amorphous,  jellowish-white,  bitter,  very  poisonous  pow- 
der, soluble  in  ether  and  chloroform,  less  so  in  alcohol 
and  water.  Associated  with  this  is  what  Wormley  called 
gelseminic  acid,  but  which  has  all  the  properties  of  <e$cu- 
lin,  and  is  generally  conceded  to  be  such.  Besides  these 
are  oil,  resin,  coloring  matter,  and  other  commonly  dis- 
tributed substances. 

Action  and  Use.— The  active  principle,  gelseminine, 
represents  the  entire  value  of  the  drug  ;  the  gelseminic 
acid  (a?sculin)  is  also  said  to  be  poisonous,  but  possibly 
because  it  was  not  entirely  freed  from  traces  of  the  alka- 
loid. Gelsemium  is  an  active  paralyzing  poison,  capable 
of  killing  both  animals  and  man  in  small  doses,  expend- 
ing its  action  upon  the  nervous  system.  It  does  not  af- 
fect consciousness  until  near  the  end  of  fatal  cases  ;  some- 
times, but  not  always,  it  produces  convulsions,  pretty  well 
ascertained  to  be  of  spinal  origin.  Reflex  excitability  is 
increased  at  first,  afterward  diminished,  while  its  para- 
lyzing effect  upon  the  motor  columns  steadily  increases 
to  the  end.  Death  takes  place  by  asphyxia.  The  follow- 
ing symptoms  are  observed  in  man  after  moderate  doses: 
languor,  debility,  dizziness,  disturbances  of  vision,  dilata- 
tion of  the  pupils,  paresis,  especially  of  the  flexors  of  the 
arm,  and  drowsiness.  The  poison  appears  to  be  quickly 
•absorbed  and  promptly  eliminated.  This  root,  whose 
medicinal  value  is  said  to  have  been  discovered  by  acci- 
dent, has  been  considerably  used  in  the  South  and  AVest 
in  the  treatment  of  malarial  and  other  fevers.  It  is  occa- 
sionally employed  in  pneumonia  and  pleurisy,  as  a  de- 
pressant; in  asthma,  whooping-cough,  etc.,  it  is  also  in- 
dicated, but  is  not,  in  the  East  at  least,  very  frequently 
given.  In  neuralgias  it  holds,  perhaps,  its  place  most 
firmly.  It  has  also  been  useful  when  dilatation  of  the 
pupil  is  desirable,  differing  from  atropine  in  the  transient- 
ness  of  its  effects. 

Administration. — From  twenty-five  to  thirty  centi- 
grams (0.25  to  0.30  Gm.  =  gr.  iv.  ad  gr.  v.)  of  the  pow- 
der, or  the  same  measures  of  the  fluid  extract  {Exlracivm 
Gelsemii  Fluidum,  U.  S.  Ph.)  are  suitable  doses.  Of  the 
tincture  one  gramme. 

Allied  Drugs. — Veratrum  Viride,  Aconite. 

Allied  Plants. — See  Nux  Vomica.     W.  P.  Bolles. 

JAUNDICE  (Ft.  jaunime,  jaundice,  from  Fr.  jaune, 
yellow) ;  Icterus  (L.,  from  Gr.  j/cTepos,  a  yellow  bird,  or 
Iktis,  a  yellow-eyed  or  yellow-breasted  bird  or  animal). 
A  term  originally  applied  to  the  yellow  discoloration  of 
the  skin  and  conjunctiva?,  presumed  to  be  due  to  the 
deposition  of  bile-pigment  in  the  tissues.  It  now  also 
designates  a  like  discoloration  of  the  tissues  and'  fluids 
attributed  to  blood-pigment.  This  distinction  is  ex- 
pressed by  the  terms  hepatogenous  and  haematogenous 
jaundice. 

The  original  significance  of  the  word  was  thus  extended 
for  the  following  reasons  : 

First. — The  occurrence  of  cases  of  yellow  skin,  tissues, 
and  urine,  the  latter  containing  bile-pigment,  in  the  ab- 
sence of  the  usual  causes  of  jaundice,  and  with  the  pres- 
ence of  bile  in  the  intestine. 

Second. — The  absence  of  bile-acids  iu  the  urine  of  such 
cases. 


Third. — The  effect  of  the  introduction  into  the  circula- 
tion of  certain  agents  winch  destroyed  red  blood-corpus- 
cles and  produced  bile-pigment  in  the  urine,  with  the 
frequent  association  of  a  cutaneous  jaundice.  Also  the 
experiments  of  Tarchanow  and  Ponfick,  who  found  that 
bile-pigment,  as  well  as  blood-pigment,  appeared  in  the 
urine  after  the  injection  of  haemoglobin  into  the  blood. 

Fourth. — The  probable  identity  of  bile-pigment  and 
blood-pigment. 

Hammarsten  has  found  that  the  coloring  matter  of 
human  bile  is  composed  of  bilirubin  and  urobilin  or  hy- 
drobilirubin.  The  former  is  considered  by  most  authori- 
ties to  be  derived  from  the  same  source  (haemoglobin)  as 
hsematoidin,  if  not  actually  identical  with  the  latter. 

Two  compounds  are  included  under  this  term,  one  of 
whi«  h  is  identical  in  crystalline  form  and  chemical  reac- 
tions with  bilirubin.  Maly  has  obtained  urobilin  from 
bilirubin,  and  Iloppe-Seyler  has  shown  that  the  former 
may  be  obtained  from  blood-pigment. 

Two  varieties  of  jaundice  are  thus  to  be  recognized. 
The  one,  a  cholsemia,  results  from  the  presence  in  the 
blood  of  the  acids  and  pigments  of  the  bile.  This  is  the 
cholaemic  or  hepatogenous  jaundice. 

The  other  is  the  haematogenous,  anhepatogenous,  or 
haemoglobinaemic  jaundice,  due  to  the  presence  of  free 
blood-pigment  in  the  blood.  According  to  Ponfick  (Ber- 
liner KUnuclii  W'nrhi  tisrhnft,  1883,  XX.T3S9).  this  may  be 
as  granular,  disintegrated  red  blood-corpuscles,  or  ^'dis- 
solved Inemoglobin.  The  granules  are  accumulated  in  the 
spleen  and  become  decomposed  within  a  few  weeks.  The 
dissolved  Inemoglobin  is  eliminated  by  the  liver  with  the 
copious  secretion  of  a  very  dark  bile.  If  more  than  one-six- 
tieth of  the  haemoglobin  of  the  body  is  set  free,  the  excess 
over  this  quantity  is  eliminated  by  the  kidneys,  a  hemo- 
globinuria resulting.  The  cutaneous  jaundice  is  the  result 
of  the  transformation  in  the  blood  of  Inemoglobin  into 
bilirubin.  It  occurs  when  more  blood-pigment  is  set  free 
than  can  be  disposed  of  by  the  spleen,  liver,  and  kidneys. 

The  most  important  constituents  of  the  bile  are  the 
acids  (taurocholic  and  glycocholic),  and  the  pigment.  It 
is  probable  that  under  normal  circumstances  both  are 
produced  in  the  liver,  and  that  the  acids  always  arise  in 
this  gland.  Neither  of  these  is  found  normally  in  the 
blood  of  the  portal  vein  or  hepatic  artery,  the  circulation 
of  which,  especially  of  the  former,  is  necessary  for  the 
production  of  bile.  Stein  ("Arch.  f.  Exp.  Path,  und 
Pharm.,"  1885,  xix.,  59)  has  most  recently  shown  that, 
when  the  supply  of  blood  to  the  liver  (of  pigeons)  is  com- 
pletely cut  off,  there  is  no  accumulation  of  biliary  con- 
stituents in  the  tissues  and  fluids  of  the  bod}'.  Hence, 
there  can  be  no  jaundice  from  a  suppression  of  secretion. 

The  flow  of  bile  into  the  ducts,  according  to  Heiden- 
bain,  is  mainly  dependent  upon  the  activity  of  the  liver- 
cells.  The  mechanism  of  their  action  is  unknown.  But 
within  certain  limits  the  rapidity  of  the  flow  corresponds 
to  that  of  the  blood-current  within  the  liver.  The  flow 
is  accelerated  by  respiratory  efforts,  especially  by  the  ac- 
tion of  the  diaphragm.  At  the  best  it  is  under  a  low  de- 
gree of  pressure,  although  this  is  higher  than  that  of  the 
portal  blood-current. 

If  the  bile  is  prevented  from  leaving  the  liver  by  a 
ligature  of  the  common  duct,  within  three  or  four  days 
the  skin  becomes  stained  yellow  and  the  urine  contains 
the  acids  and  pigment  of  the  bile.  After  this  operation, 
the  lymph  in  the  thoracic  duct  holds  bile-acids  and  pig- 
ment at  a  time  when  neither  is  to  be  found  in  the  blood. 
It  is  thus  obvious  that  the  absorption  of  the  bile  from  the 
ducts  takes  place  through  the  lymphatics,  and  not  through 
the  blood-vessels. 

Under  normal  circumstances,  when  the  bile  is  poured 
into  the  intestine,  its  chief  functions  are  considered  to  be 
the  promotion  of  the  digestion  of  fats  and  the  retardation 
of  put  refaction.  Whatever  portion  is  not  decomposed 
in  the  intestine  is  probably  absorbed,  as  the  faeces  con- 
tain neither  bile-acids  nor  bilirubin,- although  hydrobiliru- 
bin  is  present  in  them.  The  absorbed  constituents  of  the 
bile  are  probably  again  eliminated  from  the  liver  as  bile, 
or  form  a  part  of  the  urinary  constituents,  bile-acids  hav- 
ing been  found  in  normal  urine. 
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('\i-i~  01  Jaundici  The  causae  of  jaundice  are 
those  producin 

i  Stagnation  of  the  bile,  either  from  obstruction,  en- 
feebled  diaphragmatic  action,  or  excessive  secretion. 

.'  Lowered  vascular  tension,  inducing  a  reversed  cur- 
rent, 

::    Iih  n  ased  intestinal  absorption. 

I    Prevented  renal  elimination. 

.">  Excessive  destruction  of  red  blood  corpuscles,  haemo- 
globin airaia. 

The  first  four  give  rise  to  a  jaundice  from  the  absorp 
tion  ol  bile.  The  result  is  a  cbolaemia,  the  presence  of 
bile  in  the  blood  The  fifth  includes  what  is  called  a 
bsematogenous  jaundice  Several  of  these  causes  may 
ad  in  common. 

The  following  table  illustrates  in  detail  the  above 
cauei  - 

Jaundice  kiiom  Stagnation. 


tion  of 
the  common 

bile-  dual  or 
duct. 


Internal 


[nflamii 
Tumors. 


I   Catarrhal, 
i  Suppurative. 
t  Congenital. 
i  Acquired. 
\   Pibroma. 
Lipoma. 

■  r 

f  Gall-stone. 
Cherry  stone. 


(  Ilistomum. 

J 


External 


Tumors. 


Obstruct 

hepatic  - 
ducts. 


[nte 

causes, 


External 


l.umhricus. 
Echinoooocus. 
lenal  nicer. 

,    Pl  r  ;].;.  i.  |  ,1,  iilill  is. 

Fa*  »l  retention. 

I  Hi  patio  artery. 
i  Mi  senteric  artery. 
i  num. 

Pancn 

Portal  lymph-glands. 

i  imi  nl  tery. 

Uterus,  inclnding  pregnancy. 
[  Ovar\ , 

tn^ion.j^V. 
Calculi,  concretions,  inspissated  bile. 
Patty  Infiltration. 

Chronic  passive  ront-'o-tion. 

Parenchymatous  degeneration, 
inflammation  i  Snppural 

er.  j  i  hronic  Interstitial. 

Tumors. 

Pneumonia. 

Pulmonarj  oadeuuv 

Atelectasis. 
Enfeebled  Dlaphragmcui  Bsemorrhagic  infarction. 

I  Pleurisy. 
|  Hydrothorax. 
I,  Perihepatitis. 

f  Toluylendiainin. 

■  ninretted  hydrogen  and  other 
prodncing  hsemoglobinsB- 
[       niia. 
rbed  innen  lUon.     [Menstrual  jaundice  (?)] 

I.ow  I  Bi  D    \   ISC1  l   LB     I  I  N>!ON. 

i  ibsl  i  I  i!h'  portal  rein. 

II  radicles. 

-rum  I. 

heart  and  deficit  nl  cutant  on*  anastomoses  of  umbilical  vein. 
Vaso  motor  disturbance  (?)     (Menstrual  and  emotional  jaundice.) 

I\,  l.l   1-1  ti    I  \  l  I  si  in  IL   ABSORPTION. 

Polyoholia.  / 

Absence  of  putrefai  Oon,       [1  terua  neonatorum. 

'loll.  \ 

i'i.i\isiii,  linn   Elimination. 
ii'ti  rui  neonatorum. 
Jaundice  with  urinary  suppression. 

BXCZSgTVJ     DB8TB1 \    01      Kn>    llLOOD-C'OBPCSCLES,    H.EMOGLOBI- 

N'.tWIA. 

Acut,  phy, 

nurla, 

llurns. 

Internal  haemorrha 

Pish. 

room. 

Poisons.     -'  I 

[Chlorate  of  potash. 


rction.     Poisoning. 


I ii.-i  i  is  -Jaundice,  whether  chohemic  or  haemoglo- 
binsemic,  is  usually  associated  with  ;i  variety  of  symp- 
toms. < inly  ilinsr  win  i,c  especially  considered  which 
result  from  the  abnormal  distribution  of  bile-pigment 
and  bile-acids  on  the  one  band,  and  an  excess  of  free 
blood  pigment  on  the  other. 

enlation. — 'flu- skin  and  conjunctiva;  are  yellow, 
varying  from  a  pale  lemon-color  to  a  dark  yellowish- 
brown.  Shades  of  green  and  blue  may  be  recognized, 
and  a  bronzed  appearance  may  suggest  the  existence  of 
Addison  a  disease.  These  differences  in  color  depend 
upon  the  quantity  of  pigment  in  the  tissues,  the  thick- 
ness "I  Hit-  superjacent  epithelium,  and  the  quantity  and 

quality  of  the  M I  in  ila-  superficial  vessels.     The  pig- 

ini'iit  in  the  vkin  is  deposited  in  the  deeper  layers  ol  the 
epidermis,  and  is  uniformlj  distributed  throughout  ihe 
Miifarc  of  the  bodj  .  The  connective  tissues  are  stained, 
also  muscle,  bone,  blood-vessels,  and  glandular  struct- 
ures, especially  the  liver  and  kidneys.  werve-tiR6ue,  <:ir- 
tilagc,  and  the  teeth  are  but  little  pigmented.  Certain  of 
the  fluids  of  the  bodj .  as  Berum,  sweat,  milk,  and  urine 
are  discolored,  while  others,  as  mucus,  tears,  and  saliva, 
i  ee  from  pigment. 

The  urine  which  contains  constituents  of  the  liile 
may  be  of  a  dark  brown  color,  It  t"ams  when  shaken, 
and  a  yellow  froth  appears  mi  the  surface.  It  i*  clear, 
but  frequently  contains  hyaline  easts  and  renal  epithe- 
lium, both  nf  which  are  stained  yellow. 

A  similar  color  may  result  from  the  use  of  rhubarb  and 
santonin,  but  the  urine  does  not  foam,  and  becomes  red 

w  hen  a  Caustic  alkali  is  added. 

The  usual  test  for  bile-pigment  in  the  urine  is  thai  of 

Gmelin.     It  is  applied   si  simply  by  allowing  a  like 

quantity  of  urine  to  flow  down  the  side  "I  the  glass  (test- 
tube  or  sherry  wine-glass)  about  one  fourth  full  of  nitric 
acid.  In  a  few  minutes  a  play  of  color  arises  at  the  junc- 
tion of  the  two  fluids,  from  green  through  blue  to  violet, 
red.  and  yellow . 

A  negative  result  does  qoI  indicate  thai  bile-pigment  is 

absent. 

Bile  acids  are  to  be  found  in  the  urine,  hut  only  by  a 
method  which  involves  too  much  detail  to  be  of  general 
clinical  value.  In  mosl  cases  it  is  necessary  thai  the 
acids  should  be  isolated.  Their  nature  is  then  readily 
determined  by  Strassburg's  modification  of  Peltenkofera 
test  This  is  a  color-reaction,  the  production  of  a  violet 
or  purple  red  color  « ith  concentrated  sulphuric  acid. 

In  haemoglobin  aemic  jaundice  the  urine  is  more  red 
than  yellow,  and  maj  be  so  dark  as  to  resemble  porter. 
The  coloring  matter  is  haemoglobin,  according  to  Hoppe- 
Seyler,  in  the  form  of  methaemoglobin.  It  may  be  readily 
recognized  by  the  spectroscope. 

Winn  the  urine  is  boiled  the  haemoglobin  separates 
into  albumen  and  haematin.  The  former  appears  as  a 
large  clot,  Btained  in-own  by  the  latter,  and  lies  upon  the 
surface  of  the  fluid.  It  the  ha  matin  is  precipitated  with 
the  phosphates  bj  Heller's  method,  boiling  the  fluid  made 
Btrongly  alkaline  with  potash,  the  chloride  ol  ha  matin 
1 1\  Btala  may  be  isolated  by  salt  and  boiling  glacial  acetic 
acid. 

In  hemoglobinuria  the  sediment  contains  no  red  blood- 
corpuscles,  hut  is  composed  of  globules  and  granules  of 
haemoglobin,  perhaps  resembling  fragments  of  red  blood- 
corpuscles.  These  maj  form  casts  or  be  attached  to  the 
latter.  They  may  be  associated  with  yellow,  hyaline,  or 
fatt\  easts 

Tin  fasces,  when  deprived  of  bile-pigment,  are  pale, 
usually  clay-colored,  dense,  and  offensive.  They  may  be 
pale  when  a  milk  diet  is  taken,  yet  contain  bile.  They 
may  he  dark-colored  and  free  from  bile  when  iron  or 
bismuth  is  taken,  or  when  intestinal  haemorrhage  has  oc- 
curred. 

Indigestion. — The  absence  of  bile  from  the  intestines 
interferes  with  the  absorption  ol  fat  and  favors  putre- 
faction. The  tongue  is  coated,  and  there  is  a  hitter  taste 
In  the  mouth  Nausea,  loss  of  appetite,  and  a  disgusl  for 
fatty  food  are  present,  Flatulence  and  constipation  ex- 
ist. There  is  a  sensation  of  epigastric  fulness  after  eat- 
ing, and  ol   emptiness   before  meals.     The  region  of  the 
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Jaundice. 

Jaundice. 


liver  may  be  sensitive  or  painful,  and  the  gall-bladder 
may  be  found  greatly  enlarged.  The  area  of  splenic  dul- 
ness  may  be  increased,  all  the  more  the  greater  the  inten- 
sity of  the  jaundice. 

But  the  person  whose  skin  is  darkly  pigmented  may 
have,  at  intervals,  a  normal  appetite  and  freedom  from 
digestive  disturbances.  The  great  frequency  of  the  lat- 
ter is  due  to  their  presence  as  a  result  of  the  cause  of  the 
jaundice,  as  well  as  the  effect  of  the  absence  of  bile  from 
the  intestines,  and  its  presence  in  the  blood. 

Nausea  and  vomiting,  with  sensitiveness  in  the  region 
of  the  liver  and  spleen,  may  be  present  in  hssmategenous 
jaundice. 

Nervous  Disturbances. — The  central  apparatus,  as  well 
as  the  peripheral  distribution,  may  show  disturbance  of 
function.  There  may  be  grades  of  mental  inactivity, 
from  dulness  to  coma ;  also  of  irritability,  from  fretful- 
ness  to  delirium.  Dizziness  is  frequent,  and  sleepless- 
ness may  be  serious. 

The  vision  may  be  curiously  affected.  White  objects, 
even  all  objects,  appear  yellow — xanthopsia,  a  rare  symp- 
tom, and,  therefore,  not  due  to  a  3rellow  staining  of  the 
tissues  or  fluids  of  the  eye.  Some  patients  see  better 
when  the  light  is  lessened,  nyctalopia  ;  while  the  vision  of 
others  is  unusually  obscured  when  darkness  approaches, 
hemeralopia. 

Itching  of  the  skin  is  a  frequent  symptom  and.  at  times, 
almost  intolerable.  It  may  be  present  everywhere,  or  be 
limited  to,  or  intensified  in,  the  palms  and  soles.  It  is 
usually  observed  after  the  skin  has  become  pigmented, 
and  is  worse  at  night.  The  presence  of  bile-pigment  has 
been  regarded  as  the  cause,  although  the  cutaneous  dis- 
coloration may  follow  the  itching  by  an  interval  of  several 
days.  Leyden  and  Eichhorst  suggest  that  bile-acids  are 
the  cause,  either  by  irritating  the  sensory  nerves,  or  by 
the  production  of  vasomotor  disturbances.  Darting 
pains  in  the  skin  may  be  found  in  hemoglobinemia. 

Cutaneous  Eruptions. — Severe  scratching  frequently  re- 
sults in  the  presence  of  papules,  pustules,  and  ulcers. 
Patches  of  herpes  are  frequent,  and  urticaria  may  be 
present.  The  latter  affection  has  also  been  observed  in 
hemoglobinemia.  Boils  and  carbuncles  may  occur. 
Legg  calls  attention  to  the  appearance  of  xanthelasma 
after  jaundice  has  existed  for  a  long  time. 

Respiration,  Circulation,  and  Icniperaturc. — Although 
the  injection  of  small  quantities  of  bile-acids  into  animals 
produces  a  slowing  of  the  respiration,  this  feature  is  not 
an  accompaniment  of  simple  cases  of  jaundice.  In  acute 
yellow  atrophy  of  the  liver,  toward  the  close  of  the  dis- 
ease, the  breathing  becomes  stertorous,  or  the  Cheyne- 
Stokes  phenomenon  may  be  observed. 

A  slow  pulse  is  sometimes  noticed  ;  it  may  be  even  as 
low  as  twenty-one  beats  in  the  minute.  It  is  rarely  below 
sixty,  and  increases  when  the  patient  walks  about.  When 
fever  and  jaundice  are  associated,  the  pulse  does  not  rise 
in  the  usual  proportion  to  the  elevation  of  the  tempera- 
ture. The  modification  of  the  pulse  is  attributable  to  the 
action  of  the  bile-acids  upon  the  cardiac  ganglia. 

Haemorrhages  in  the  skin  and  retina,  and  from  the  mu- 
cous membranes  are  not  uncommon.  The  last  may  rep- 
resent a  very  serious  complication  in  the  course  of  the 
jaundice. 

The  temperature  in  jaundice  is  usually  unaffected. 
The  action  of  bile-acids  upon  the  temperature  is  like  that 
on  the  pulse.  A  febrile  elevation  of  temperature  in  cases 
of  jaundice  is  lower  than  that  from  a  similar  cause  in 
the  absence  of  jaundice.  In  paroxysmal  hemogjobin- 
uria,  a  chill  followed  by  fever  occurs  during  the  period 
of  discolored  urine. 

_  Anatomical  Changes. — The  general  discoloration  of  the 
tissues  and  fluids  has  already  been  mentioned.  In  the 
examination  of  the  body  it  is  important  that  attention 
should  be  directed  to  a  possible  cause  of  obstruction.  If 
present,  the  bile-ducts  may  be  dilated,  tortuous,  with 
thickened  or  thinned  walls.  Their  contents,  at  first  a 
thick,  dark  bile,  may  become  thin,  pale,  and  watery. 
The  liver  may  be  enlarged  or  atrophied,  brittle  or  tough, 
with  a  color  as  varied  as  that  of  the  skin.  Abscesses  may 
be  found  on  section,  or  au  abundant  fibrous  tissue.     A 


microscopic  examination  is  particularly  necessary  in  cases 
of  doubtful  obstruction.  The  presence  of  inspissated  bile, 
as  casts  of  the  capillary  ducts,  or  of  plugs  of  epithelium 
in  the  larger  ducts,  are  evidence  of  an  inlra-hepatic  source 
of  obstruction.  The  liver-cells,  in  jaundice  from  obstruc- 
tion, contain  granular  pigment  or  are  diffusely  stained. 
Their  protoplasm  may  appear  normal,  or  granular,  or 
fatty,  with  disintegration  of  the  cell,  according  to  the 
cause  of  the  jaundice.  Similar  degenerative  changes  in 
the  renal  epithelium  may  be  observed.  Hyaline  and  epi- 
thelial casts,  both  stained  yellow,  may  be  found  within 
the  tubules. 

Diagnosis. — The  diagnosis  of  jaundice  is  readily  made 
from  the  color  of  the  skin  and  urine.  Although  the 
former  may  suggest  Addison's  disease,  the  distribution  of 
the  pigment  differs.  In  the  latter  malady  the  sclerotic  is 
white,  and  the  cutaneous  discoloration  appears  gradually. 
The  parts  exposed  to  the  air  are  first  affected,  then  those 
liable  to  friction  or  pressure. 

The  presence  of  bile-pigment  in  the  urine  indicates  a 
cholaemic  jaundice.  If  corroborative  evidence  is  de- 
manded, an  excess  of  bile-acids  will  be  found. 

In  hematogenous  jaundice  the  urine,  if  pigmented, 
contains  blood-pigment.  The  faeces  are  normally  col- 
ored. The  symptoms  of  cholaemic  jaundice  are  absent. 
Under  conditions  favoring  a  rapid  destruction  of  red 
blood-corpuscles  a  hematogenous  jaundice  is  to  be  ex- 
pected, and  is  to  be  differentiated  from  a  cholaemic  jaun- 
dice by  the  absence  from  the  urine  of  bile-pigment. 

With  the  recognition  of  a  cholaemic  jaundice  arises  the 
necessity  of  determining  its  cause.  As  the  obstructive 
causes  are  the  most  numerous  and  the  most  frequent,  the 
seat  of  a  possible  obstruction  should  be  sought  for.  If  the 
gall-bladder  is  dilated  and  the  feces  discolored,  au  ob- 
struction of  the  common  duct  is  probable.  With  feces 
of  a  normal  color  and  dilatation  of  the  gall-bladder,  the  ob- 
struction is  probably  at  the  cystic  duct.  If  the  gall-blad- 
der is  not  dilated,  and  the  feces  are  colorless,  the  obstruc- 
tion is  of  the  hepatic  duct  or  ducts.  The  paler  the  feces 
and  the  more  acute  and  intense  the  jaundice,  the  more 
likely  is  the  obstruction  of  the  hepatic  duct  to  lie  outside 
the  liver. 

An  acute,  uncomplicated,  cholaemic  jaundice  is  proba- 
bly catarrhal. 

An  acute,  cholaemic  jaundice,  complicated  with  febrile 
affections,  is  probably  catarrhal,  but  may  possibty  be  due 
to  other  general  causes  of  jaundice. 

An  acute,  cholaemic  jaundice,  with  intense  pain  in  the 
region  of  the  gall-bladder,  is  probably  from  gall-stones  ; 
the  probability  is  greater  if  the  attacks  are  recurrent. 
Chronic  cholemic  jaundice,  if  mild,  is  most  likely  to  re- 
sult from  chronic  interstitial  hepatitis,  malignant  disease 
of  the  liver,  or  chronic  passive  congestion  of  this  organ. 
The  coexistence  of  ascites  favors  the  first  of  these  causes, 
of  hepatic  enlargement  the  second,  and  of  chronic  mitral 
disease  the  last. 

Prognosis. — The  significance  of  jaundice  depends  al- 
most entirely  upon  its  causes. 

If  they  are  not  necessarily  fatal,  and  are  capable  of  re- 
moval, with  their  disappearance  the  jaundice  will  fade 
away.  First,  the  color  returns  to  the  feces,  and  last  of 
all,  disappears  from  the  urine. 

In  the  majority  of  cases  the  attack  lasts  about  six 
weeks.  It  may  continue  for  years,  Fagge  having  re^ 
ported  a  case  which  persisted  for  seven  years. 

Symptoms  which  threaten  a  fatal  result  are  profuse 
gastrointestinal  haemorrhages,  a  rise  of  temperature,  af- 
fections of  vision,  and  the  occurrence  of  delirium  or 
coma.  An  apparently  mild  case  may  suddenly  develop 
the  severest  toxic  symptoms,  and  terminate  as  a  case  of 
acute  yellow  atrophy  of  the  liver. 

Treatment. — The  treatment  of  jaundice  should  have 
reference  to  the  removal  of  the  cause  and  to  the  relief  of 
symptoms.  The  former  is  possible  but  to  a  limited  ex- 
tent, and  practicable  only  in  cases  of  jaundice  from  ob- 
struction. 

Gerhardt  has  recommended  that  the  gall-bladder  be 
compressed  from  without,  and  that  a  faradic  current  be 
sent  through  it  in  the  direction  of  the  common  duct. 
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Bucb  iiiaim.nl  seems  of  doubtful  expediency.  The 
good  it  may  accomplish  i-  likelj  t"  come  in  time,  while 
the  danger  of  rupture  of  the  dilated,  perhaps  ulcerated, 
biliarj  tract  Is  imminent.  If  immediate  removal  of  the 
obstructing  cause  la  necessary,  as  in  actual  or  threaten- 
perforation  of  the  gall-bladder,  laparotomy  with 
cholecystotomj  is  the  only  method  which  promises  suc- 
The  Beal  of  obstruction  may  then  be  found  and 
the  cause  removed,  if  recoverj  or  relief  is  to  be  antici- 
pati  'i  Severe  haemorrhage  from  the  jaundiced  tissues  is 
liki-h  to  prove  a  dangerous  complication. 

The  symptoms  which  demand  relief  are  the  disturb- 
ances of  digestion  and  those  affecting  the  nervous  sys- 
tem 

A  dii  i  free  frprn  fat,  and  nol  readilj  putrescible,  is  im- 
portant, Hence  skim  milk,  strained  broths,  with  or  with- 
out rice,  and  but  little  farinaceous  food,  will  be  found 
suitable.  Willi  an  improved  gastric  digestion,  chicken, 
Jean  meat,  and  6sh  may  in-  added.  Water,  lemonade, 
a  Iters,  apollinaris,  or  soda-water,  maj  be  used  as  a  drink. 
Sweet  fruits  are  to  be  avoided,  but  cooked  acid  fruits 
maj  be  taken. 

The  tendency  to  constipation  is  best  relieved  by  small 
daily  doses  of  Baline  laxatives,  Epsom  and  Carlsbad  sails 
being  useful  for  this  purpose.  Rectal  irrigations  with 
cold  water,  from  one  i'>  two  pints  at  a  temperature  of 
about  60  I-".,  have  been  recommended  by  Krull.  and  re- 
cently by  Loewenthal  (Berliner  Klin.  wbch.,  1886,  i\.. 
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When  the  obstruction  to  the  flow  of  bile  into  the  intes- 
tine i-  removed,  the  use  of  measures  to  displace  the 
coloring  matter  from  the  tissues  is  indicated.  For  this 
purpose  remedies  which  increase  the  secretion  of  bile 
and  accelerate  its  elimination  are  demanded,  as  aloes, 
colocynth,  rhubarb,  podophyllin,  the  sulphate  of  potash, 
the  sulphate  or  salicj  late  of  soda.  This  last  drug  is  par- 
ticularly indicated  in  hepatogenous  jaundice,  when  an 
unusually  thick  bile  may  be  expected.  As  much  bile- 
pigment  escapes  by  the  kidneys,  the  free  use  is  indicated 
of  the  drinks  above  recommended,  also  of  the  bitartrate 
or  acetate  of  potash.  Warm  baths  will  promote  desqua- 
mation, and  thus  the  removal  of  pigmented  epidermis. 

itching  may  be  relieved  by  external  applications,  as 
calomel  ointment  or  lotions  of  carbolic  acid,  lead-water 
and  glj  cerine,  or  dilute  hydrocyanic  acid.  Internal  reme- 
dies may  also  be  necessary,  as  bromide  of  potassium  or 
morphia. 

1 1  sleeplessness  is  not  due  to  itching,  urethan  or  chloral 
gbi  mid  be  used. 

Catarrhal  Jaundice.  -This  is  the  moBl   frequent 

variety  of  jaundice,  and  results  fr a  catarrhal  inflam- 

matii f  the  biliary  tract,  a  cholangitis  or  cholecystitis, 

The  catarrh  is  usually  continued  inward  from  the  in- 
testine in  consequence  of  a  gastro-duodenal  catarrh.  It 
maj  originate  within  the  liver  from  the  action  of  poi- 
sons, the  extension  of  inflammation,  or  the  obstruction 
of  circulation  through  the  liepatic  vein. 

Tie-  catarrh  may  arise  within  the  gall-bladder,  or  in 
one  of  the  larger  bile-ducts  in  consequence  of  the  pres- 
ent e  ot  a  foreign  body. 

The  catarrhal  element  is  conspicuous  in  the  causation 
of  jaundice  in  the  infective  diseases,  from  emotional  dis- 
turbance, and  when  associated  with  menstruation.  Epi- 
demics maj  occur,  as  well  as  sporadic  cases, 

Tin  obstruction  to  the  escape  of  bile  maj  bo  the  result 
of  a  plug  of  Becretion,  or  of  a  swelling  of  the  mucous 
membrane.  As  these  mechanical  disturbances  are  Beated 
in  the  common  dud  or  within  the  liver,  so  the  jaundice 
i-  more  or  less  complete  and  more  or  less  intense. 

Catarrhal  jaundice  is  usually  simple  and  uncompli- 
cated, terminating  favorably  within  a  few  weeks. 

The  symptoms  may  suddenly  become  grave,  with  ex- 
treme nervous  and  circulatory  disturbances,  and  death 

may  rapidly  follow.  The  jaundice  is  then  called  malig 
uant.  a  term    which  includes    fatal    cases  other  than  those 

primarily  of  a  distinctly  catarrhal  origin.  The  most  re- 
markable lesion  rrequentlj  found  in  malignant  jaundice 
1-  acute  ydiow  atrophy  of  the  liver.  Chauffard  [Bet. 
if-    I/'.'./.,  January,  iv<"  suggests  that  in  most 


catarrhal  jaundice  a  general  disease  exists,  of  which  the 

jaundice  is  a  symptom.  The  milder  Btages  of  this  disease 
arc  represented  bj  a  catarrhal,  the  severer  by  a  malig- 
nant, jaundice,  lie  regards  the  disease  as  a  toxaemia; 
the  patient  perhaps  poisoning  himself  with  ptomaines 
elaborated  in  the  intestine. 

Tin-  treatment  of  catarrhal  jaundice,  as  will  as  its  >ymp- 

toms,  are  essentially  those  already  stated  in  the  general 
consideration  of  the  subject.     The  digestive  disturbances 

usually  precede  the  jaundice  when  the  catarrhal  cholan- 
gitis is  secondary  to  a  gastro-duodenal  catarrh. 

Jaundice  <>i  iih  New-born.-  Iderut  neonatorum. 
This  term  is  usually  applied  to  the  simple,  benignant, 
yellow  discoloration  of  the  skin  frequently  observed 
w  it hin  two  or  three  days  after  birth,  and  disappearing  at 
the  end  of  the  first  week.  The  faeces  and  urine  are  nor- 
mally colored,  and  bile-acids   are  absent   from  the  latter. 

It  is  a  harmless  affection,  requiring  no  treatment. 

h-  oriL.Mii  is  obscure,  but  has  been  attributed  to  an  ex- 
cessive destruction   of  red  hi 1-corpuscles  after  birth 

(Virchow),  It  has  also  been  considered  cholaemic,  result- 
ing from  an  obstruction  to  the  How-  of  bile  in  consequence 
of  an  oedema  of  Glisson's  capsule  I  Birch-Hirschfeld).  Fi- 
nally, although  regarded  as  cholaemic,  it  has  been  thought 
to  be  independent  of  obstruction.  Its  method  of  origin 
is  then  assumed  to  be  from  lowered  vascular  tension  in 
the  liver,  due  to  a  diminished  flow  of  blood  immediately 
after  birth  (Frerichs),  to  a  patency  of  the  ductus  ven 
(Quincke),  or  to  a  weak  heart  ami  deficient  cutaneous  an- 
astomoses oi  the  umbilical  vein  (Henry  :  Arch,  of  M"L. 
v,  HI.  1888). 

In  the  preparation  of  the  above  article  the  writer  ac- 
knowledges his  obligations  to  the  following  authorities, 
in  addition   to  those  whose  names  are  directly   referred 

to   ill   the    1,   t 

Schultze:  Gerhardt's  Handb.  d.  Kinderkr..  l- 

Ponfick  :  Ziemssen'B  Handb.  d.  Spec.  Path.  a.  Ther.,  1878,  rilL,  i. 

l  Billons  Diseiis.  .    ]"!■. 
Bircb-Hin  erhardfs Handb  .1.  Einderkr.,  lst<0,  Yt.,%. 

Bwald:  Ealenburg'a  Real  Encyclopedia,  1881,  v. 
Hal]  :  Hermann's  Handb.  d.  Pbys.,  1881, 
SalkowsH  uni  I.,  ube  ;   Die  Lebre  rom  Ham..  1888. 
Heldenhain  :  Hermann'e  Bandb.  d.  Phya.,  1688,  v.,  1. 
Mnrchison:  Quain'a  Diet,  of  Med.,  IE 
Harley;  ( the  Liver,  ot  ditton,  1868. 

Reginald  II  Fiiz. 

JAWS.  INJURIES  AND  DISEASES  OF.  In.h  hies 
\mi  Hist  vst  s  ,,r  ihi;  Upper  Jaw. — The  upper  jaw  is 
peculiar  from  the  tact  of  its  possessing  a  large  cavity,  the 
antrum  of  Highmore.  This  cavity  is  situated  in  the 
body  of  the  bone,  and  is  lined  with  mucous  membrane 
continuous  with  that  of  the  nasal  cavity  through  a  small 

oritice  opening  into  the  middle  meatus. 

On  account  of  its  structure  the  upper  jaw  is  more  sub- 
ject   to   diseases    than    the    lower.      The   affections   of  the 

bone  calling  for  surgical  interference  are  injuries,  inflam- 
mation and  abscess,  cystic  diseases  and  tumors. 

I'kvi  n  reb  or  the  Upper  Jaw. — Owing  to  the  posi- 
tion of  the  upper  jaw,  protected  on  till  sides  by  its  outly- 
ing processes  of  bone — the  malar  bone  externally  and  the 
nasal  bones  internally— fracture  of  the  upper  jaw  is  not  a 
very  frequent  accident.  Almost  invariably,  fracture  of 
this  bone  is  associated  with  fracture  of  the  more  promi- 
nent bones  of  the  face,  with  which  it  is  articulated.  Di- 
rect   violence,    such    as   blows   upon   the   face,    falls  from 

great  heights,  etc.,  is  usually  the  cause  of  the  fracture. 

The    fracture    may   be    of    the    pellet  fa  I  ill.ir  Variety.  COS- 

sisting  of  a  small  opening  into  the  antrum  made  by  a 
sharp-pointed  instrument,  which  may  enter  by  way  of 
the  orbit,  the  palate,  the  nostril,  or  the  anterior  wall  of 
the  <av  it  v .  Such  wounds,  as  a  general  rule,  heal  rapidly, 
and  require  but  little  attention  on  the  part  of  the  surgeon. 

Fracture  may  involve  an.v  part  of  the  bone— the  nasal, 
palatal,  or  alveolar  process,  or  the  body  of  the  bone.  As 
the  result  of  falls  upon  the  face  from  great  heights,  the 
fracture,  in  a  few  recorded  cases,  has  been  vertical  in  the 
median  line,  constituting  a  diastasis  or  separation  of 
the  two  superior  maxillarj  bones. 

Comminuted  fractures,  attended  with  the  most  fright 
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ful  deformity,  as  the  result  of  gunshot  wounds,  are  oc- 
casionally met  with. 

When  the  alveolar  process  is  separated  from  the  body 
of  the  bone,  there  is  usually  marked  displacement. 

The  anterior  wall  of  the  antrum  of  Iliglunore  is  some- 
times crushed  in  by  fragments  of  the  malar  bone  driven 
down  upon  it  by  the  force  of  blows. 

The  soft  parts  overlying  the  fracture  are  nearly  always 
extensively  involved.  Haemorrhage  from  wounds  of 
branches  of  the  internal  maxillary  artery  is  occasionally 
very  profuse — sometimes  even  requiring  the  ligation  of 
the  common  carotid  artery,  or  the  application  of  the  ac- 
tual cautery  to  the  bleeding  point. 

When  a  fracture  of  the  nasal  process  of  the  upper  jaw 
is  complicated  with  a  fracture  of  the  nasal  bones  in  which 
the  mucous  membrane  of  the  nose  has  been  more  or  less 
lacerated,  extensive  emphysema  of  the  face  may  take 
place. 

If  the  line  of  fracture  runs  through  the  infra-orbital 
foramen,  causing  contusion  or  laceration  of  the  infra- 
orbital nerve,  temporary  paralysis  of  the  parts  supplied 
by  that  nerve  may  ensue. 

Obstruction  of  the  lachrymal  duct,  with  a  constant 
overflow  of  tears  upon  the  cheek,  may  follow  fracture  of 
the  upper  jaw. 

Symptoms. — In  the  majority  of  cases  recognition  of 
fracture  of  the  upper  jaw  is  not  difficult.  Deep-seated 
pain,  increase  of  saliva,  haemorrhage  from  the  mouth, 
and  the  special  signs  of  fracture,  viz.,  crepitus,  preter- 
natural mobility,  and  deformity,  are  all  present  in  greater 
or  less  degree.  The  accessible  position  of  every  part  of 
the  bone  makes  it  usually  an  easy  matter  to  delect  a 
fracture  of  the  upper  jaw. 

Treatment. — In  the  treatment  of  fractures  of  the  upper 
jaw  the  indications  are  to  replace,  by  manipulation,  the 
fragments  as  accurately  as  possible,  and,  by  suitable  ap- 
pliances, to  render  them  immovable.  Pressing  the  lower 
jaw  firmly  against  the  upper  with  a  bandage  will  in  most 
cases  suffice. 

'If  the  tendency  to  displacement  is  great,  as  in  fractures 
of  the  alveolus,  it  may  be  necessary  to  wire  the  teeth  of 
opposing  fragments  together,  or  to  adjust  a  gutta-percha 
or  vulcanite  interdental  splint. 

When  the  fracture  is  comminuted  and  compound, 
great  care  should  be  taken  to  preserve  every  fragment, 
however  loosely  attached,  as  the  experience  of  a  great 
many  surgeons  has  shown  that  such  fragments  reunite 
very  readily.  Another  point  to  be  observed  in  the  treat- 
ment of  fractures  of  the  upper  jaw  is  not  to  extract 
loosened  teeth,  as,  in  addition  to  the  fact  that  they  most 
frequently  become  firm  again,  their  extraction  is  attended 
with  some  danger  of  removing  fragments  of  bone  that 
might  have  been  preserved. 

Inflammation,  either  acute  or  chronic,  may  attack 
the  mucous  membrane  of  the  antrum  or  the  periosteum 
of  the  bone.  The  cause  of  the  inflammation  is  most  com- 
monly irritation  set  up  by  carious  teeth,  though  it  may 
originate  from  mechanical  injury,  from  the  poisonous 
effects  of  syphilis,  scrofula,  the  exanthematous  fevers, 
mercury,  or  phosphorus.  Its  tendency  is  to  run  rapidly 
on  to  suppuration,  and  in  the  majority  of  cases  this  pro- 
cess has  been  already  established  when  the  surgeon  is 
called. 

When  the  mucous  membrane  of  the  antrum  is  in- 
flamed, the  symptoms  are  by  no  means  clear.  Aching  of 
the  molar  teeth  is  present,  there  is  more  or  less  puffy, 
oedematous  swelling  of  the  cheek,  and  occasionally  there 
may  be  observed  a  discharge  of  mucus  from  the  nostril  of 
the  affected  side. 

In  periostitis  there  is  always  severe  pain  of  a  throbbing, 
tensive  character,  aggravated  at  night ;  swelling  of  the 
cheek,  often  so  great  as  to  distort  the  features  ;  the  teeth 
are  raised  in  their  sockets,  and  the  least  pressure  upon 
them  gives  rise  to  the  sharpest  pain. 

Treatment. — In  order  to  avert  suppuration  the  treat- 
ment should  be  prompt  and  active.  All  decayed  teeth 
should  be  at  once  removed  as  the  most  probable  causes  of 
the  mischief.  Saline  cathartics  should  be  exhibited,  and 
local  depletion  by  means  of  leeches  applied  to  the  gums 
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or  free  incisions,  together  with  hot  fomentations,  should 
be  employed. 

Alveolar  Abscess,  the  immediate  effect  of  inflamma- 
tion at  the  root  of  a  tooth,  may  be  superficial  or  deep.. 
When  superficial  it  is  commonly  known  as  gumboil, 
which  is  recognized  as  a  puffy  swelling  of  the  gums,  usu- 
ally small  in  volume,  but  often  exquisitely  tender  and 
painful.  This  form  of  abscess,  after  a  brief  period,  rup- 
tures spontaneously  or  upon  slighl  pressure  with  the  fin- 
ger, and  recovery  speedily  ensues. 

The  deep  alveolar  abscess,  which  more  directly  results 
from  diseased  teeth,  commences  in  the  substance  of  the 
bone.  The  abscess  cavity,  at  first  very  small,  rapidly  in- 
creases in  size,  the  alveolar  process  becoming  carious  and 
undergoing  absorption.  The  pus  may  find  an  outlet  for 
itself  by  the  side  of  a  tooth,  or,  if  resistance  in  that  direc- 
tion is  too  great,  the  alveolar  process  may  be  perforated 
and  the  pus  burrows  beneath  the  mucous  membrane. 
Occasionally  the  pus  burrows  beneath  the  periosteum  of 
the  palate,  afterward  pointing  in  the  roof  of  the  mouth. 

Treatment. — The  treatment  of  alveolar  abscess  is  free 
incision  and  extraction  of  the  peccant  tooth.  This 
should  be  done  early,  as  delay  may  lead  to  extensive  ne- 
crosis, or  to  the  formation  of  a  long  sinus,  most  difficult 
to  heal. 

Suppuration  in  the  Antrum. — Accumulation  of  pus 
within  the  antrum — erroneously  termed  abscess,  more 
properly  empyema  of  the  antrum — is  most  frequently 
caused  by  irritation  set  up  by  diseased  fangs  of  teeth 
which  normally  project  upward  into  the  cavity  and  form 
prominences  upon  its  floor.  The  teeth  most  usually 
involved  are  the  first  and  second  molars,  though  it  may 
be  the  bicuspid  or  canine.  Only  a  thin  partition  of  bone 
separates  the  roots  of  these  teeth  from  the  cavity,  and  not 
infrequently  the  root  of  one  or  more  of  these  teeth  pene- 
trates the  cavity  and  lies  in  contact  with  the  antral  mu- 
cous membrane.  The  disease  may  also  depend  upon  a. 
catarrhal  inflammation  of  the  lining  membrane,  may  fol- 
low violent  blows  upon  the  face,  or  arise  by  extension  of 
inflammation  from  the  nasal  cavity,  or  from  suppurative 
degeneration  of  cysts  of  the  antrum. 

Symptoms.  —  If  very  rapid  in  its  formation,  the  symp- 
toms of  suppuration  in  the  antrum  are  pain  in  the  head 
and  face,  aching  of  the  teeth  on  the  affected  side,  swell- 
ing of  the  face  and  gums,  and  the  discharge  of  an  offen- 
sive pus  into  the  nose  when  the  patient  is  recumbent  or 
forcibly  blows  the  nose.  The  constant  discharge  of  fetid 
pus  through  the  nose  often  occasions  the  mistake  that 
the  disease  is  ozama,  but  the  character  of  the  matter 
and  the  fact  that  the  fetor  is  most  perceptible  to  the  pa- 
tient, are  sufficient  marks  of  distinction.  Digestion  is. 
much  disturbed  by  the  constant  entrance  of  pus  into  the 
stomach,  and  the  general  health  of  the  patient  is  on  that 
account  often  very  much  impaired. 

If  the  suppurative  process  has  been  very  slow  and  grad- 
ual, the  symptoms  are  hardly  sufficient  to  attract  atten- 
tion until  the  disease  has  made  considerable  progress. 

The  pus  most  usually  finds  an  exit  for  itself  through 
the  opening  from  the  antrum  into  the  nose,  or  into  the 
mouth  along  the  side  of  diseased  teeth.  Expansion 
of  the  bone  rarely  occurs,  except  when  no  outlet  for  the 
escape  of  pus  is  afforded.  When  there  exists  no  means. 
of  escape  for  the  pus  and  it  accumulates  in  the  cavity,, 
the  bone  becomes  expanded,  the  cheek  is  pushed  forward, 
and  the  walls  of  the  antrum  become  so  thinned  by  ab- 
sorption, that  when  pressed  upon  a  peculiar  crackling 
sensation  is  felt,  The  bone  may  be  expanded  upon  any 
or  all  of  its  surfaces,  orbital,  buccal,  palatal,  or  nasal.  In 
several  recorded  cases  the  pressure  upward  has  caused 
protrusion  of  the  eyeball  with  permanent  amaurosis. 
Obstruction  of  the  lachrymal  duct  by  the  expansion  of 
the  bone  frequently  brings  about  a  constant  overflow  of 
tears  upon  the  cheek. 

Treatment. — The  treatment  of  suppuration  in  the  an- 
trum consists  in  providing  a  free  opening  for  the  pus  to 
escape  before  extensive  destruction  of  the  walls  of  the 
cavity  has  taken  place.  This  may  be  effected  by  the  ex- 
traction of  a  tooth  on  the  affected  side,  preferably  the 
first  molar,  and  enlarging  the  opening  through  the  socket 
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bj  meant  r  drill.     In  edentulous  jaw - 

t » j 1 1 1 > i  —  to  i»  in  iiaii-  into  the  antrum  through  the  alvi 

lie  made,  a-  under  these  circumstances  the 
lly   thickened  and  consolidated,     Tin-  most 
effectual  method  of  evacuating  the  pus  i-  in  make  the 
opening  alveolar  process  bj  means  of  a  drill, 

•   an  ordinary  titx  ar,  ran-  bi 
!i  thai  the  Instrument  is  not  driven  upward  w  itli  bucB 
ts  to  pierce  the  orbital  plate, 
opening  lias  been  made  through  the  Bocki 
i,  the  passage  should  be  kept  closed  with  a  pluj 
cotton,  <>r  a  gutta  percha  or  metallic  plate  adjusted  over 
iIm  h  i  ili  in  prevent  the  entrance  ■■!'  food  into  the  cavity. 

.  should  !»•  frequently  syringed  oul  thn 
the  opening  with  an  antiseptic  solution — corrosive  Bubli- 
00,  <>r  carbolic  arid,  l  to  BI 

[duous  attention  i-  necessary  to  bring 
alimii  a  perfect  cure,  ami  often  months  elapse  before  the 
1 1 1 .- 1 \  be  said  to  I"  at  an  end. 
(  irsTH  I » • — •  \-i  "i  i  in  Antrum. — In  this  disease  the 
antrum  becomes  distended  by  a  dark  colored,  glairy,  ami 
in  some  instances  gelatinous  fluid,  which  frequently  con- 
tains cbolesterine  in  considerable  quantity.  The  < » 1  <  1 
name  applied  in  the  disease  was  hydro  <  r  dropsy 

of  the  antrum,  and  it  was  supposed  to  depend  upon  the 
ntion  of  the  natural  secretion  of  the  mucous  mem- 
brane lining  tin-  sinus,  tin-  escape  of  which  had  been  pre- 
vented by  the  (Insure  of  tin-  opening  between  the  antrum 
I'Ht  i lern  research  bas  shown  that  such 

a     View     was     i 

The  cj  sis  in,, st  likely  de- 
pend up, 'ii  cystic  degen- 
eration of  the  glandular 
follicles  thickly  aggregat- 
ed over  the  mucous  mem 
brane  lining  the  cavity. 
litmus. — Tin  disease 

is  of    painless   grOW  111    and 

the  expansion  "l  the  bone 
gradual.  In  course  of  time 
ii  leads  I,,  marked  deform- 
ity— the  cheek  becomi  s 
prominenl  and  round  ;  the 
eye  pmlnides  from  the  or- 
Mi  :  the  nose  is  pushed  to 
the  opposite  Bide  ;  tin-  nos 
tril  becomes  occluded  ;and 
the  palate  is  depressed,  of- 
ten In  BUCh  all  extent  as  to 
seriously  embarrass  deglu- 
tition. The  enlargement 
pr<  -en!-  itself  as  a  mumled  tuiimr.  soft  and  elastic  at 
Bomi  portions  of  its  surface,  hud  and  resisting  at  others. 
Pn  Bsure  upon  the  swelling  often  clieiis  the  peculiai  • 
shell  crackling  characteristic  oi  those  conditions  in  which 

the  i ■  is  greatly  expanded  and  thinned.     The  general 

appearance  oi  the  disease  closelj  resembles  thai  of  solid 
tumors  of  the  upper  jaw  .  w  hich  fact  has  caused  surgeons, 
in  a  number  ol  instance  ta  the  entire  upper  jaw 

unnecessarily.     In  all  doubtful  cases  of  swelling  of  the 
upper  jaw.  therefore,  exploratory  punctures  Bhould  he 
made  before  resorl  i~  had  in  the  more  serious  operation 
Ision. 

Acting  upon  the  false  belief  that  the  en- 
-  mi  ni  consisted  ol  tin-  pent-up  secretion  of  the  antral 
•us  membrane,  surgeons  formerly  attempted  t"  n 
establish  the  normal  opening  between  the  sinus  and  the 

tins,     Put  naturally  such  a  pmi  i  dure  never  met  with  sue 

The  proper  treatment  <  nnsisis  ,,f  the  evacuation  of  the 
("iitents  ol  the  <  \  si  bj  means  of  free  incisions  and  the 
blishmenl  ofefflcienl  drainage  until  the  tendency  to 
recurrence  no  longer  exists  This  may  he  easih  accom 
plished  h\  incising  the  st  prominenl  pari  of  the  tu- 
mor, usually  beneath  the  (leek,  evacuating  the  contents 
•he  opening,  and  dilating  the  passage  thoroughly 
with  the  tin-el      Ii  He  cyst  is  large,  a  portion  of  the  bone 

II     should    l>e    (ill     away.      The    cavity 

should  he  thorough!]   washed  out.  several  times  daily. 
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i  uf  Antrum. 


w  ith  some  stimulating  or  antiseptic  solution  until  all  dia- 
ehai  Tin   defbrmitj  occasioned  by  the  disten- 

tion of  the  bone  will  eventually  entirely  disappear. 
Poltpob  "i    mi    Antrum. —  This  form   of  morbid 

growth  in  the  antrum  is  rare  Like  polypus  of  the  nasal 
cavity,  to  which  it  is  similar  in  pathology,  it  takes  its 
origin  from  the  mucous  membrane,  and  may  he  either 
fibrous  or  gelatinous,  most  frequently  the  latter. 

\\  in  n  small  iis  presence  is  unsuspected,  and  it  is  only 
after  it  has  attained  considerable  volume  and  has,  by  its 
size,  led  i"  absorption  of  the  thin  internal  wall  of  the  an- 
trum, and  protruded  into  the  nostril,  that  the  real  nature 
ol  the  disease  is  manifested. 

Until  this  form  oi  growth  reaches  large  dimensions. 
surgical  interference  is  rarely  called  for.  Thorough  re- 
moval, by  opening  up  the  anterior  wall  of  the  am  rum.  or 
through  ike  nose  it  possible,  is  the  proper  method  of 
treatment. 

Dentigerods   Ctbts  develop   in   the   jaw  in    i 
quence  of  some  error  in  the  growth  and  eruption  of  a 
tooth,  most  frequently  a  permanent   one.  though  Heath 
mentions  which  the  tooth  involved  was  of  the 

temporal,  set  Tomes  believes  that  dentigerous  cysts 
are  the  result  of  the  gradual  increase  "I  the  -mall  amount 
of  fluid  left  in  tin-  tooth-sac  after  development  of  the 
enamel.  This  form  "I  cysts  im>si  frequently  occurs  in 
young  adults.  In  the  upper  jaw  they  nearly  always 
cupy  the  antrum. 

In  general  appearance  dentigerous  cysts  strongly  n- 
semble  simple  cysts,  described  above.  They  cause  a  slow, 
painless  enlargement  of  the  jaw.  which,  alter  it  has 
reached  a  considerable  size,  crackles  upon  pressure, 
though  this  symptom  is  nol  constant,  on  account  of  the 
thick  ami  highly  organized  wall  of  the  cyst. 

■■miii. — The  treatmenl  of  dentigerous  cysts  is  the 
same  as  that  of  simple  Cysts,  namely,  free  incision  and 
laiinii  of  their  cm  it  ei  its.  The  contained  tooth,  which 
is  usually  found  imbedded  in  or  lying  loose  upon  the 
cyst. wall.  s],,,u],|  !„•  removed,  and  a  portion  of  the  sac  cut 
away.  The  operation  should,  il  possible,  he  performed 
from  within  the  mouth.  Entire  recovery,  without  de- 
formity, usually  follows  the  operation. 

Soi. in  Ti  mors  or  nil.  I'l'i'iis  Jaw — Fibromata. — 
Fibrous  tumors  of  the  upper  jaw  may  he  either  endosteal 
or  periosteal  in  origin,  and  may  occupy  the  antrum  of 
Highmon  i  from  the  alveolar  process,  the  latter 

variety  being  known  as  fibrous  epulis. 

In  structure,  fibromata  arc  similar  to  fibrous  tumors  of 
other  paiN  ,,)  the  body,  and  are  liable  to  the  same  kinds 
of  degenerative  changi  s. 

The  upper  jaw    is  nol   so  often  the  seat  of  fibrous  tU- 

mors  as  the  lower. 

Frequently  these  growths  contain  spicule  of  b 
nodules  of  cartilage,  cither  of  which  may  he  present  in 
large  quantity. 

Inflammation  resulting  from  the  irritation  of  decayed 
teeth  or  mechanical  injury  may  he  the  starting-point  of 
the  disease.     More  frequently,  however,  tin-  cause  is  not 

apparent. 

Though  usually  of  slow  grow  th.  fibromata  occasionally 
reai  h  enormous  dimensions.  When  originating  within  the 
antrum,  a  fibroma  may  extend  in  every  direction.  The 
bony  w  alls  of  the  c&\  ity  give  way  before  it.  and  undergo 
absorption.  Processes  of  the  growth  may  extend  into 
the  mouth,  the  nasal  cavity,  and  the  orbit,  and  distend 
the  cheek,  giving  rise  to  the  most  hideous  deformity. 
The  health  of  a  palienl  who  is  the  subject  of  fibroma  of 
the  upper  jaw  usually  remains  unimpaired. 

Fihroi  s  Epi  i  is  is .-,.  small,  firm  tumor  of  fibrous  struct- 
ure, which  grows  from  the  periosteum  ol  the  alveolar 
process  closi  to  the  junction  of  the  gum  with  the  teeth, 
or  even  between  the  teeth.  It  grows  slowly  and  pain- 
lessly, and  seldom   reaches  a   large  size,  though  a  I 

have  1"  i  n  reported  in  which  such  outgrow  ihs  have 
attained  sufficient  volume  to  cause  considerable  deform- 
ity. As  the  tumor  increases  in  size  the  adjacent  teeth 
become  loosened,  and  eventually  drop  out.  It  bl» 
when  manipulated,  and  is  not  infrequently  ulcerated  on 
account  of  the  pressure  of  the  teeth  of  the  lower  jaw.     \» 
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in  fibromata  of  the  body  of  the  jaw,  epulis  frequently 
contains  bony  spicula,  which  radiate  into  its  substance 
from  the  attachment  of  the  tumor  to  the  jaw. 

Fibromata  may  be  distinguished  from  malignant  tu- 
mors of  the  upper  jaw  by  their  slowness  of 
growth,  their  hard  and  resisting  consistence, 
the  absence  of  pain,  their  independent  growth, 
and  the  immunity  of  the  lymphatic  glands. 

Treatment. — When  the  tumor  is  located 
within  the  antrum  and  is  of  mod- 
erate size,  it  may  be  possible  to 
enucleate  it  from  within  the  mouth 
without  disfigurement  of  the  face. 
This  may  be  accomplished  by  dis- , 
secting  the  cheek  from  the  bone 
and  entering  the  antrum  through 
its  anterior  wall. 

If  the  growth  is  large,  and  has 

c  ,    ...     .°  i  .,     ,(  f       Fig.  1Mb. — Epulis  of  Lower 

in  a  measure  substituted  itself  for        Jaw    (Erichsen.) 
the  upper  jaw,  nothing  less  than 

complete  excision  of  the  bone  will  suffice.  In  the  treat- 
ment of  epulis  thorough  removal  of  the  growth,  with  a 
portion  of  the  bone  from  which  it  sprung,  should  be  done 
to  insure  against  a  return  of  the  disease. 

Enchondromata. — Pure  cartilaginous  tumors  of  the 
upper  jaw  are  extremely  rare.  They  may  grow  from  the 
surface  of  the  bone  or  from  within  the  antrum.  They 
usually  appear  early  in  life,  and  grow  more  rapidly  than 
fibrous  tumors.  Enchondromata  may  reach  immense 
size,  as  in  the  case  reported  by  O'Shaughnessy,  who  re- 
moved a  tumor  of  this  kind,  together  with  the  upper  jaw, 
which  weighed  four  pounds. 

In  general  appearance  and  in  progress  the  enchon- 
droma  differs  so  little  from  the  fibroma  that  during  life 
it  is  impossible  to  differentiate  between  them.  Ossifica- 
tion of  the  growth  is  a  very  frequent  occurrence,  and  it 
is  not  unlikely  that  nearly  all  osseous  tumors  were  origi- 
nally cartilaginous.  The  tendency  to  recur  is  much 
greater  than  is  the  case  of  fibrous  tumors,  and  for  this 
reason  extirpation  of  enchondromata  should  be  most 
thorough.  Eight  operations  for  the  removal  of  enchon- 
droma  of  the  upper  jaw  were  performed  upon  a  patient 
whose  case  has  been  reported  by  Ferguson.  It  is  not  un- 
likely that  the  disposition  of  enchondromata  to  recur  has 
been  greatly  exaggerated,  as,  no  doubt,  in  many  cases  sar- 
comatous tumors  which  have  undergone  chondrification 
have  been  considered  as  originally  cartilaginous. 

Treatment. — The  treatment  of  enchondromata  should 
be  the  same  as  applies  to  fibromata,  except  that  the  sur- 
geon should  be  even  more  careful  to  go  wide  of  the  dis- 
ease, in  order  to  guard  against  recurrence. 

Osteomata  are  more  frequently  met  with  in  the  lower 
than  in  the  upper  jaw.  This  form  of  tumor  in  its  struct- 
ure possesses  all  the  characteristics  of  true  bone.  It  may 
be  cancellous  in  structure,  enclosed  in  a  thin  casing  of 
compact  bone,  or  of  denser  consistence,  hard  and  com- 
pact throughout  like  ivory. 

Hyperostosis  is  a  disease  of  the  jaw  which  consists  of 
a  diffused  hypertrophy  of  the  bone,  with  frequently  total 
obliteration  of  the  antrum.  Partial  hyperostosis  may 
take  place  in  the  alveolar  process  as  the  result  of  irrita- 
tion proceeding  from  a  misplaced  or  diseased  tooth. 

Osteomata  of  the  upper  jaw  have  been  known  to  be- 
come loose  in  their  attachments,  and  finally  to  become 
spontaneously  detached. 

It  is  not  an  easy  matter  to  distinguish  an  osteomafrom 
an  enchondroma,  or  even  from  a  fibroma,  but  its' slow 
growth,  extreme  hardness,  and  irregular,  nodulated,  or 
tuberous  surface  will  be  of  service  in  making  a  diag- 
nosis. 

Treatment. — Osseous  tumors  of  the  upper  jaw  should 
be  removed  with  the  part  of  the  bone  from  which  they 
grow,  or  if  large  and  the  source  of  great  deformity,  the 
entire  jaw  should  be  excised. 

Sarcomata  of  the  upper  jaw  are  tumors  of  connec- 
tive-tissue origin,  made  up  chiefly  of  embryonic  cells. 
They  are  met  with  most  frequently  in  early  and  middle 
life.  Sarcomata  are  essentially  malignant  in  nature,  be- 
ing almost  certain  to  recur  after  removal,  and  in  their 


growth  infiltrating  the  neighboring  tissues.  The  sarco- 
mata are  very  vascular  and  grow  rapidly,  often  reaching 
immense  volume.  They  are  conveniently  divided  into 
three  classes,  according  to  the  kind  of  cells  that  enter  into 
their  composition — namely,  the  spindle-celled,  the  round- 
celled,  and  myeloid  or  giant-celled. 

The  spindle-celled  sarcoma  is  most  frequently  found 
in  the  antrum.  It  is  made  up  of  spindle-shaped  cells  of 
varying  size,  closely  packed  in  a  homogeneous  basis  sub- 
stance, held  together  byr  a  scanty  fibrous  tissue.  It 
closely  resembles  the  fibroma  in  general  appearance. 

The  round-celled  sarcoma,  as  its  name  implies,  is  com- 
posed principally  of  large,  round  cells,  very  greatly  re- 
sembling leucocytes.  Both  spindle-shaped  and  round 
cells  are  occasionally  found  ill  the  same  tumor.  Both 
varieties  frequently  undergo  osseous  or  cartilaginous 
transformation,  often  to  such  an  extent  as  to  mask  the 
real  nature  of  the  neoplasm.  When  the  tumor  occupies 
the  antrum  it  pursues  the  same  course  as  other  solid  tu- 
mors of  that  cavity,  causing  enlargement  of  the  bone, 
bulging  of  the  cheek,  etc.,  but  differs  from  them  in  that 
it  grows  more  rapidly,  is  more  prone  to  ulcerate,  is  very 
vascular,  is  of  soft  consistence  most  usually,  and  the 
lymphatic  glands  frequently  become  secondarily  af- 
fected. 

The  myeloid  sarcoma  occurs  at  an  early  age,  and  most 
usually  grows  from  the  alveolar  process,  where  it  is 
known  as  myeloid  epulis.  In  structure  it  is  composed 
of  large  polvnucleated  cells.  This  form  of  sarcoma 
grows  rapidly,  is  extremely  vascular,  and  is  soft  and 
elastic  to  the  touch. 

Treatment. — No  matter  how  thoroughly  sarcomata  of 
the  upper  jaw  are  removed,  their  malignancy  is  mani- 
fested by  the  fact  that  in  the  majority  of  cases  they  recur. 
Occasionally  they  have  been  removed,  together  with  a 
large  portion  of  the  bone  from  which  they  grew,  with 
perfect  success  ;  and  in  exceptional  cases,  when  the 
growth  is  small  and  in  a  measure  isolated,  it  may  be  ex- 
pedient to  excise  it  with  a  portion  of  the  bone  ;  but  when 
the  nature  of  the  tumor  is  clearly  apparent,  and  when  it 
has  reached  a  large  size,  nothing  short  of  complete  ex- 
cision of  the  entire  upper  jaw  will  be  of  any  avail. 

Epithelioma  is  the  only  form  of  carcinomatous 
growth  connected  with  the  jaws. 

There  are  two  distinct  varieties  of  epithelioma  of  the 
upper  jaw  :  the  squamous,  which  grows  from  the  gums, 
or  from  the  mucous  membrane  of  the  palate,  and  the 
columnar,  which  always  commences  in  the  nasal  cavity  or 
the  antrum.  Epithelioma  is  rarely  met  with  before  the 
age  of  forty. 

The  squamous  epithelioma  usually  commences  as  a 
small  ragged  ulcer  of  the  gum  or  the  palate.  As  the 
ulcerative  process  extends,  the  bone  gives  way  before  it, 
and  the  antrum  is  invaded.  This  cavity  soon  becomes 
filled  with  the  epitheliomatous  deposit,  and  the  surround- 
ing tissues  are  rapidly  infiltrated.  The  antrum  becoming 
overdistended  with  the  mass,  the  external  walls  yield,  the 
cheek  bulges,  the  nostril  is  occluded,  the  orbital  plate  is 
encroached  upon,  and  the  eye  protrudes.  The  skin  over 
the  tumor  is  stretched,  and  eventually  becomes  livid. 
Later  on,  the  skin  gives  way  and  an  irregular  ulcer  is 
formed,  through  which  protrudes  a  fungous  mass,  from 
the  surface  of  which  a  fetid,  thin,  muco-purulent  fluid  is 
constantly  discharged.  Profuse  lnemorrhages  are  not  in- 
frequent. 

The  lymphatic  glands  beneath  the  jaw,  behind  the  ear, 
and  at  the  temple,  become  involved  in  the  advanced 
stages  of  the  disease. 

The  progress  of  the  disease  is  variable,  being  some- 
times very  rapid,  at  other  times  slow. 

The  columnar  epithelioma  grows  either  from  the  mu- 
cous membrane  of  the  palate  or  from  that  of  the  antrum. 
It  is  invariably  of  rapid  growth.  It  is  usually  softer  than 
the  squamous  variety.  When  growing  from  the  antrum, 
it  pursues  the  same  course  and  presents  the  same  symp- 
toms as  squamous  epithelioma. 

When  the  tumor  occupies  the  nostril,  it  is  liable  to  be 
mistaken  for  nasal  polypus. 

Treatment. — When  epithelioma  attacks  the  upper  jaw, 
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plete  excision  <>l  thi  ould  be  the  rule,  and  the 

earlii  r  in  the  1  e  it  is  done  ili<    j  reati  r 

the  chance  of  preventing  its  return  "i  the  long*  1  the  im- 
munitj  from  recurn 
'I'll.. 1  oi  'in-  disease  should  i»-  the  ob- 

Even  when  there  can  )»•  no  hope  <>f 
removing  all  the  disease,  an  operation  is  nearly  always 
advisable,  as  it  may  prolong  life  ami  render  the  patient 
more  comfortable. 

OPl  RATIONS    i  POD    nil.    [JPFEB   .Ivw — Tin-    nature  of 

the  operation  is  determined  bj  the  character  and  extent  of 
1  he  in.  1 1  - 1  •  i « 1  growth,  [f  the  tumor  K  innoi  1  nt,  1  are  should 
in-  taken  1..  di  11   Ttu  e  as  little  as  possible,  an. I  to 

no  more  of  the  bone  than  i-  absolutely  m 

..  w  lii  11  the  tumor  is  Bmall  ami  confined  to  1 

limited  porti 1   the  bone,  ii   may  be  removed  from 

within  Hi'-  mouth  after  dissecting  up  the  cheek  from  its 
attachments. 

It  ii  i-  impossible  t"  effei  1  this  by  reas f  its  position 

ami  attachments,  a  tumor  of  considerable  size  maj  be 
BufQcientlj  exposed,  bj  means  of  an  incision  through  the 
lip  in  the  median  line,  carried  into  the  nostril  of  the  af- 
•  I  side  alongside  the  septum  nasi,  ami  the  cheek 
then  dissected  from  iin  bone.  When  the  growth  is  con- 
fined i"  'in-  antrum— a  polypus,  for  examplt — it  may  be 

reached  and  removed 

by  means  of  ihis  inci- 
sion through  the  ante- 
rior wall  of  the  an- 
1  rum.  nr  from  within 
the  mouth,  without 
exte  r  n  a  1      incision 

through     111''     palatal 

process. 

W ben  tin-  growth  is. 
1 .1'  great  Bize,  it  when 
it  belongs  i<>  tin-  malig- 
nant nt'  rapidly  gri  >\\  - 
ing  sarcomatous  class 
nt'  tumors,  nothing  less 
than  excision  of  the 
entire  upper  jaw 
should  lie  undertaken. 

Profess,,]-       S.        ]). 

Gross  gh  es  the  credit 

Of  tin-  Drst  removal  of 
the  upper  jaw  t,,  I  >r. 
.lames,, 11.       of      15alti- 

more,  M.I. .  \\  ho  sue- 
1 1"  in  Excision  of  cessfully     performed 

1  l'1"'   Ja"  '  '•'''■     1,r     the  niieratiiin  in  1820- 

in   ii]  i  la  nm  m  law, 

but  the  honor  is  by 
other  writers  given  t,,  Gensoul,  of  Lyons,  whose  ease  oc- 
curred in  1827.  Li/.ars.  Liston,  Syme.  .Mull.  Dupuytreii. 
Heath,  anil  others  have  repeatedly  extirpated  the  upper 
jaw  successfully,  but  the  established  position  of  the  opera- 
tion is.  in  great  measure,  due  t"  important  modifications 
suggested  bj  Sir  William  Fergusson. 

'lii,  special  instruments  required  for  excision  of  the 
upper  jaw  are  Btrong,  angular  bone-forceps,  a  small. 
Btrong  saw  with  a  movable  back,  chisels,  gouges,  and  a 
I',  i  gusson  lion 

The  patient  is  plaeeil  in  a  recumbent  position,  and  fully 
anaesthetized.  An  incision  is  carried  in  the  median  line 
through  the  lip  to  the  nostril ;  tin  nee  around  the  ala  ami 
along  the  side  of  the  nose  to  near  the  inner  can  thus  of  the 
where  it  is  joined  by  a  curved  incision  begun  over 
the  />  goma  Dear  the  outer  canthus,  ami  carried  along  the 
lower  margin  of  the  orbit.  The  large  Bap  of  integument 
thus  marked  out  is  rapidly  dissect*  ,1  up  and  reflected  out- 
ward. This  incision,  proposed  bj  I  >n,  is  preferable 
to  that  originally  employed  by  Gensoul  and  Lizars,  as  it 
divides  the  facial  arteries  and  nerves  where  they  an 
smallest  s|/r  ;m,i  the  resulting  cicatrix  is  not  nearlj  bo 
unsightlj  The  tumor  baving  been  thoroughly  exposed, 
an  incisor  tooth  of  the  affected  side  is ,  xtracted,  a  small 
,  arried  into  the  nostril  com  sponding  to  the  growth, 
and  the  palatal   pi                  irly  or  wholly  divided.     The 


nasal  ami  malar  proce&ses,  in  the  order  named,  are  divided 
or  deeply  notched  with  the  Baw. 

Ii  the  orbital  plate  is  not  involved  in  the  dia 
should  be  preserved  bj  making  a  section  of  the  bone  be- 
low the  orbit  h\  the  saw  horizontally  applied.    Lf  the  dis- 
ease involves  the  upper  pan  ol  the  bone,  it  may  be  expe- 
dient to  Ii  ave  the  alv<  olar  pro< 

The  bonj  attai  lurn  ats  of  the  jaw  are  completely  b 
by  the  bone  forceps  ;  the  jaw  is  firmly  grasped  by  the  lion- 
forceps,  and  forcibly  depressed      rh<   remaining  attach- 
ments an-  thus  brought  into  view,  and  their  division  ef- 
fected with  the  knife  or  the  forceps.     The  infraorbital 

nerve  should    be  cleanly  divided,  and  as  much  of  the  soft 
palate  |,lv-rr\  ,  d  as  possible 

The  jaw  having  been  taken  away,  any  remains  of  tha 
growth  should  be  removed  with  the  gouge,  and  rough- 
ened points  of  bone  cut  off  with  bom  forceps.  Haemor- 
rhage during  the  operation  is  usually  trifling,  in  many 
-  not  a  ligature  being  required.  The  entrance  of 
blood  into  the  larynx  may  he  effectually  prevented  by 
placing  a  small  sponge,  with  string  attached,  in  the  hack 
part  of  the  mouth,  ami  by  frequently  removing  the  ac- 
cumulations with  Bponge and  lingers.  Preliminary  liga- 
tion of  the  c ion  carotid  artery,  or  the  performance  of 

tracheotomy,  together   with    the   use   of  the   trachea  tain. 

lion  as  practised  bj  Trendelenburg,  arc  entirely  uum 
sary  measures. 
After  tin-  removal  of  the  jaw  all  bleeding  points  that 

can  he   should    he  ligated,  and  I'aqUelin's  thermo  eautcry 


]'i<;.  ls'.iT  —  r\,  isi..n  ,.f  Upper  Jaw  by  List" i.'-  Mi  thod.     ^.riehsen.) 

applied  to  vessels  lev  ond  the  reach  of  the  ligature.  The 
cavity  left  by  the  removal  of  the  jaw  should  he  dusted 
over  with  iodoform  and  tilled  w  ith  cotton  pledgets  packed 
in  with  moderate  tightness,  B0  as  to  support  the  cheek 
and  repre8S  the  tend,  QCJ  t izing  of  blood.  The  pledg- 
ets should  he  provided  with  strings,  s,,  as  to  facilitate  re- 
mo\  al. 

The  tegumentary  flap  is  brought  accurately  into  place, 
the  wound  closed  with  harelip  pins  at  the  lip.  and  in  the 
rest  ,,f  its  extent  w  ith  tine  catgut  or  earboli/ed  silk  inter- 
rupted sutures.  The  dressing  is  completed  by  a  com- 
press of  carbolized  t,.v,  rbent  cotton  placed  over 
tin  wound  and  retained  by  a  few  turns  of  a  bandage. 
Alter  the  second  or  third  day  the  cotton  packing  maj 
removed,  and  the  cavity  thoroughly  cleansed  daily  with 
an  antiseptic  solution. 

Bet  \'v  No  operation  of  equal  magnitude  is  followed 
by  as  great  success  as  excision  of  the  upper  jaw.  Erich- 
sen  says  r  "Of  11  consecutive  cases  collected  by  Hutchin- 
son as  having  been  practised  in  the  London  hospitals,  it 
was  successful  in  1 1 ;  and  of  16  cases (10 of  total  and  <i  of 
partial)  done  b\  Esmarch,  18  wen-  successful  (viz.,  8  of 
the  former  and  •">  of  the  latter).1  ("  Science  and  Art  of 
Surgery,"  vol.  ii.,  p.  5S5.)    lu  the  practice  of  Professor 
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W.  T.  Briggs  and  the  author,  of  26  cases  of  total  extirpa- 
tion of  the  upper  jaw  (24  by  the  former,  2  by  the  latter) 
there  has  not  occurred  a  single  death. 

The  recurrence  of  the  disease,  after  removal  of  the 
upper  jaw,  depends  upon  the  character  of  the  growth. 
When  the  operation  is  done  for  the  removal  of  benign 
tumors,  recurrence  is  rare;  but  when  done  for  the  removal 
of  malignant  tumors,  epithelial  or  sarcomatous,  recur- 
rence is  almost  invariably  the  rule,  no  matter  how  thor- 
oughly the  operation  may  have  been  done,  though  the 
lapse  of  time  between  the  operation  and  the  reappear- 
ance of  the  growth  varies  within  wide  limits. 

OSTEO-PLASTIC    SECTION    OF    THE    UPPER    JAW    is    the 

term  applied  to  an  operation  devised  by  Langenbeck,  in 
1859,  for  the  removal  of  tumors  situated  behind  the  upper 
jaw  without  involving  that  bone.  The  operation  consists 
of  the  division  of  the  attachments  of  the  jaw  in  such  a 
manner  that  the  bone  can  be  displaced  downward  or  to 
the  outer  side  sufficiently  to  expose  tumors  growing  from 
the  sphenoid  or  ethmoid  bones,  or  from  some  of  the  fossa? 
between  these  bones  and  the  palate  bone.  After  removal 
of  the  tumor  the  jaw  is  replaced  in  its  normal  position, 
so  that  union  of  the  divided  bones  will  take  place.  The 
operation  has  been  performed  a  number  of  times,  with 
gratifying  results,  both  in  this  country  and  Europe. 

Removal  of  both  Upper  Jaws. — Excision  of  both 
upper  jaws  was  first  successfully  performed  byHeyfelder 
in  1844,  since  which  time  the  operation  has  been  occasion- 
ally repeated.  It  may  be  performed  by  carrying  incisions 
from  each  commissure  of  the  lips  to  the  external  angles 
of  the  eyes  on  both  sides,  and  reflecting  the  flap,  together 
with  the  nose,  upon  the  forehead.  The  bony  attachments 
of  the  jaws,  the  malar  processes  on  each  side,  and  the 
junctions  of  the  bone  with  the  nasal  bones  and  vomer, 
are  divided  with  the  saw  and  forceps.  The  bones  are 
then  grasped  with  lion-forceps  and  forcibly  wrenched 
from  their  position. 

Injuries  and  Diseases  of  the  Lower  Jaw. 

The  principal  injuries  and  diseases  of  the  lower  jaw 
are  dislocation  and  fractures,  abscess,  periostitis,  necro- 
sis, and  the  various  kinds  of  tumors. 

Dislocation  of  the  Jaw. — This  accident,  not  infre- 
quent in  middle  age,  is  rarely  met  with  in  the  extremes 
,„»«.      of  life.    It  occurs  more  com- 
-   women    than    in 
men.      Though 
in  the  majority 
of  cases  bilater- 
al,  the  disloca- 
tion may  be  con- 
fined to  one  side. 
On  account  of 
the  peculiar  con- 
figuration of  the  joint,  the  displace- 
ment is  almost  invariably  forward, 
though,    when   complicated   with    a 
fracture  of  the  vaginal  process,  back- 
ward  or  outward    dislocation    may 
occur. 

In  the  production  of  dislocation  of 
the  jaw,  as  in  all  other  accidents  of 
the  kind,  muscular  action  pla}-s  an 
important  part,  though  violence,  ap- 
plied either  from  without  or  within  the  mouth,  is  usually 
the  immediate  cause.  The  dislocation  ma}r  be  the,result 
of  muscular  action  alone,  as  when  it  occurs  in  yawn- 
ing, vomiting,  or  immoderate  laughter.  Sometimes  it  oc- 
curs during  a  general  convulsive  seizure,  as  in  epilepsy. 
When  the  result  of  violence,  the  force  is  generally  re- 
ceived upon  the  chin  at  a  time  when  the  mouth  is 
stretched  widely  open.  The  accident  is  occasionally  pro- 
duced during  operations  performed  within  the  mouth,  as 
extraction  of' teeth,  taking  an  impression,  the  use  of  the 
laryngoscope,  etc. 

The  mechanism  of  dislocation  of  the  jaw  is  simple. 
When  the  mouth  is  opened  to  its  fullest  extent,  the  con- 
dyle leaves  the  glenoid  fossa  proper  and,  carrying  with  it 
the  interarticular  tibro-cartilage,  rests  upou  the  articular 


Fig.  1S9S.— Dislocation 
of  the  Jaw.  (From 
Heath.) 


eminence.  This  relation  of  the  bones  is  peculiarly  favor- 
able to  the  production  of  the  accident,  and  the  slightest 
violence  applied  to  the  chin,  or  a  sudden  spasmodic  con- 
traction of  the  muscles  of  the  jaw,  is  all  that  is  necessary 
to  cause  the  condyle  to  slip  over  the  articular  eminence, 
and  the  dislocation  is  complete.  As  soon  as  the  condyle 
has  taken  up  its  ntw  position  in  the  zygomatic  fossa,  the 
internal  pterygoid  and  masseter  muscles  forcibly  contract 
and  thus  fix  the  jaw  in  the  position  so  characteristic  of 
the  accident. 

The  capsular  ligament  is  stretched,  but  not  often  torn  ; 
the  lateral  ligaments  are  tense,  and  the  temporal  muscle 
is  put  on  the  stretch,  and  occasionally  some  of  its  fibres 
arc  torn.  The  coronoid  process  docs  not  rest  against  the 
malar  bone,  but,  as  shown  by  Heath,  some  distance  be- 
low it,  so  that  the  position  of  this  process  can  have  little 
or  nothing  to  do  toward  maintaining  the  fixed  position 
of  the  jaw,  as  contended  by  a  number  of  observers. 

Symptoms.  —  When  the  dislocation  is  bilateral,  the 
symptoms  are  most  marked.  The  mouth  is  stretched 
open  to  its  widest  extent,  and  immovably  fixed  in  that 
position,  so  that  both  deglutition  and  articulation  are 
very  much  impaired.  The  chin  is  pushed  forward,  so 
that  the  lower  teeth  project  beyond  the  upper.  The  sa- 
liva, which  is  increased 


in  quantity,  dribbles 
constantly  from  the 
mouth. 

Immediately  in  front 
of  the  ear  is  a  marked 
depression.  The  coro- 
noid process  can  be 
felt,  beneath  the  malar 
bone.  A  prominence 
above  the  zygoma, 
caused  by  contraction 
of  the  temporal  mus- 
cle, is  usually  present. 

In  the  unilateral 
form  of  dislocation  the 
symptoms  are  not  so 
manifest,  and  may  be 
so  little  marked  as  even 
to  be  overlooked.  The 
mouth  is  held  open, 
but  not  near  so  widely 
as  in  the  double  form  ; 
the  chin  is  usually  di- 
rected to  the  side  oppo- 
site the  displacement, 
the  parallelism  of  the 
teeth  is  lost,  and  speech  and  deglutition  are  interfered 
with.  The  depression  in  front  of  the  ear  is  perceptible 
only  on  one  side. 

When  the  dislocation  remains  unreduced,  the  jaw  after 
a  time  recovers  its  functions  to  a  great  extent,  the  patient 
becoming  able  to  close  the  lips  and  eventually  to  ap- 
proximate the  jaws  sufficiently  to  masticate  food.  Speech 
and  deglutition  are  fully  restored,  and  much  of  the* de- 
formity is  overcome. 

Subluxation  of  the  Jaw. — Sir  Astley  Cooper  de- 
scribed a  condition  of  the  ieinporo-maxillarv  articulation 
which  lie  called  subluxation  of  the  jaw,  in  which  the  con- 
dyle slips  before  the  interarticular  cartilage  so  that  the 
mouth  cannot  be  at  once  closed.  This  accident  generally 
occurs  in  delicate  persons  whose  ligaments  and  muscles 
are  greatly  relaxed.  The  exciting  causes  are  yawning, 
biting  upon  some  hard  substance,  etc.  Most  usually  the 
subject  of  the  accident  i<  able  to  overcome  the  trouble  by 
making  a  lateral  movement  of  the  jaw,  or  by  pressing 
the  chin  upward.  The  reduction  is  announced  by  an 
audible  snap. 

Congenital  Dislocation.— Mr.  R.  W.  Smith  was 
the  first  to  call  attention  to  congenital  dislocation  of 
the  jaw,  of  which  a  small  number  of  cases  have  been 
reported.  The  condition  is  characterized  by  great  de- 
formity, the  lower  jaw  being  atrophied  to  such  a  degree 
that  the  upper  teeth  project  beyond  the  lower.  This  form 
of  dislocation  is  invariablv  unilateral. 


Fig.  1899. — Dislocation  of  the  Jaw.    (From 
Heath.) 
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/'  intent.  —  Reduction  of  dislocation  of  tin-  jaw  is 
usually  .-M-il>  accomplished. 

The  ion  eu  to  be  applied  so  as  to  depress  the  angle  of  the 
jaw  while  the  chin  is  raised  toward  the  upper  jaw.  This 
manoeuvre,  however  accomplished,  has  the  effect  "i  de- 
pressing the  displaced  condyle  below  the  level  ol  the 
emioentia  articularis,  bo  thai  the  external  pterj  goid  mus- 
c  le  iu:i\  draw  ii  back  into  the  glenoid  fossa 

'I'll'  usual  method  is  as  follows :  The  surgeon  stands  in 
fronl  "I  the  patient,  who  is  Beated  in  a  chair  or  upon  the 
floor,  \v  i 1 1 1  Ids  head  thrown  back  and  supported.  The 
operator,  having  wrapped  the  thumbs  with  a  towel  or 
bandage  to  protect  them,  introduces  them  into  themouth 

ami  carries  them  back  to  the  ramus sachside,  at  the 

same  time  grasping  the  body  of  the  bone  with  thefinj  i 
Pressure  with  the  thumbs  upon  the  teeth  is  then  made 
downward  and  backward,  \\hil<'  the  chin  is  fori 

vated  by  the  fingers,  and  the   c lyle  having  by  this 

movement  been  liberated,  is  suddenly  drawn  back  into 
the  glenoid  fossa  by  the  contraction  '>!'  the  muscles. 

Oo  asionally  ii  may  be  expedient  to  reduce  one  Bide  at 
a  time,  care  being  taken  that  the  condyle  first  reduced 
docs  not,  while  the  other  is  being  manipulated,  slip  <>ut 
again. 

When  the  dislocation  i-  unilateral,  efforts  at  reduction 
should  be  applii  d  only  to  the  affected  side. 

Another  method,  especially  applicable  to  cases  in  which 
tin-  above-described  treatment  has  failed,  consists  in  the 
employment  of  wedges  of  cork,  soft  pieces  of  wood,  or 
the  handles  of  case-knives  placed  far  back  upon  the  teeth 
between  the  jaws.  The  surgeon,  standing  behind  the  pa- 
tient, draws  the  chin  forcibly  upward  bo  as  to  make  the 
jaw  act  as  a  lever  upon  the  wedges  as  fulcrums ;  the  con- 
dyles are  thus  forced  below  the  level  of  the  articular  emi- 
nence and  readily  slip  back  in  place. 

In  Ni'laimfs  method  tin-  force  is  brought  to  bear  di- 
rectly upon  the  cor >id  processes.  The  operator,  stand- 
ing in  fronl  of  the  patient,  grasps  the  back  ol  the  head  on 
cadi  side  by  the  outstretched  fingers,  and  endeavors,  with 
hi-  thumbs  pressing  against  the  coronoid  processes,  to 
press  i he  ci nid>  les  in  place. 

When  the  dislocation  has  been  allowed  to  remain  un- 
reduced for  any  length  of  time,  the  reduction  becomes 
more  difficult  Reduction  has  been  accomplished,  how- 
ever, at  as  late  a  period  as  the  fourth  month.  The  pro- 
cess employed  for  the  reduction  of  ancient  dislocations  is 
1 1 ' <  same  as  described  ahove.  though  anaesthesia  may  he 
required,  as  much  greater  force  is  necessary  in  order  to 
break  up  adhesions. 

Recurrent  dislocation  of  the  jaw  is  seldom  met  with. 
It  depends  upon  the  existence  of  a  rent  in  the  capsule,  it 
seme  change  in  the  form  of  the  eminentia  articularis,  or 
an  unusual  laxity  of  the  ligaments. 

The  treatment  after  rcducli.ni  is  simple,  the  object  be- 
ing  to  limit  the  movements  Of  the  jaw  for  a  week  or  ten 

days.  The  chin  should  he  fixed  by  a  bandage  and  talk- 
ing and  mastication  of  food  prohibited,  the  patient  being 
led  upon  liquid  diet  for  a  number  pf  daj  s. 

To  prev<  nl  displacement  in  persons  who  are  subject  to 
recurring  dislocations,  the  chin  should  i»-  supported  by  a 

small  silk  cap  held  in  ['lace  by  elastic  Straps  passing  our 
the    head    or   attached    to   a    skull-cap.      This   apparatus 

Bhould  be  worn  until  the  tendency  to  dislocation  no  lon- 
icists. 

Pb  m  n  re  "i  the  l."\\  i  k  .1  \w  is  a  vi  ry  common  ac- 
cident, It  may  he  caused  by  either  direct  or  indirect  vio- 
lence, (hough  the  former  is  by  far  the  most  frequent 
cans"  Blows  upon  the  jaw.  falls  from  great  heights, and 
kicks  from  horses  may  be  mentioned  as  tin-  most  common 

Causes  I 't   the  accident. 

n  the  alveolar  border  is  involved  in  the  fracture, 
as  it  nearlj  always  is.  the  mucous  membrane  gives  way 
and  the  fracture  is.  th.  ■  impound.     It  is  the  ex- 

ception, howi  in  the  skin  to  cominuni- 

W  ith  the  tiai  i  !. 
\    •       frequently  the  bom- is  broken  into  two  or  more 
pieces,    but   comminuted   fracture,    in   which   the   bone  is 
id  into  many  small  fragments,  i- 
Tin-  jaw  fiay  be  broken  In  an)  part  ol  its  extent,  though, 


on  account  of  its  more  exposed  position,  the  body  of  tin? 
bone  is  the  part  most  liable  to  the  accident.     Of55< 

of  fracture  of  the  lower  jaw,  recorded  by  Hamiltoi 
n .  re  through  the  body. 

Partial  fractUIl  B,  in  which  portions  of  the  alveolar  pro- 
Mi-  torn  loos,-  from  the  body  of  the  t>  -ioii- 
ally  occur  from  extraction  of  teeth. 

When  the  body  of  the  bone  is  broken,  the  line  of  frac- 
ture is  most  generally  in  the  vicinity  of  the  canine  tooth, 

where  the  jaw  is  naturally  weakest,  owing  to  the  depth 
of  the  socket  of  that  tooth  and  the  proximity  of  the  men- 
tal foramen. 

The  raiuu-  of  the  jaw  is  less  often  fractured,  on  ac- 
count of  the  direction  of  its  axis,  its  -real  Strength,  and 
its  protected  position. 

Fractures  through  tin-  symphysis  an-  very  uncommon, 
because  of  the  great  thickness  of  that  part  of  the  bone. 

The  coronoid  process  may  be  occasionally  broken  by 
extreme  \  iqlence  directly  applied. 

A  fracture  of  the  neck  of  the  condyle  is  of  very  rare 
occurri 

When  the  jaw  i~  broken  near  the  symphysis,  the  Hue 
of  fracture  is  almost  vertical  :  when  nearer  the  angle  of 
the  jaw,  it  is  more  oblique  and.  as  pointed  out  by  Mal- 
gaigne,  the  fracture  occurs  at  the  expense  of  the  internal 
plate  of  tin-  anterior  fragment,  and  of  the  external  plate  of 
the  posterior  fragment. 

Symptoms. — The  Bymptoms  are  usually  very  obvious. 
The  special  sj^iis  of  fracture — crepitus,  preternatural  mo- 
bility, and  deformity — areldl  well  marked.  Pain,  which  is 
greatly  increased  by  movements  of  the  jaw,  is  invariably 
present.     Irregularity  in  the  line  of  the  teeth  is  readily 

detected  by  the  tinker  introduced  in  the  mouth.  The 
teeth  which  adjoin  the  fracture  arc  loosened,  often  de- 
tached, and,  in  a  case  reported  by  Erichsen,  a  tooth  be- 
came separated  and  lodged  between  the  fragments.  The 
mucous  membrane  is  nearly  alw  ays  torn,  giving  rise  to 
more  or  less  haemorrhage,  saliva  is  Becreted  in  excessive 
quantity,  and.  mingling  with  the  discharges  of  the  wound, 
decomposes, and  gives  rise  to  an  offensive  fetor  most  diffi- 
cult to  control,  even  by  the  most  careful  attention.  When 
the  fracture  is  double,  the  bone  being  broken  on  each  side 
of  the  symphysis,  the  central  fragment  is  displaced  very 

much  downward  by  the  depressor  muscles. 

In  single  fractures  near  the  symphysis  the  displacement 
of  the  fragment  is  usually  great,  while  it  is  less  the  nearer 
tin-  fracture  is  placed  to  the  angle  of  the  jaw.  Fra<  mres 
of  the  ramus  are  attended  with  very  little  displacement. 
owing  to  that  pari  of  the  bone  being  covered  and  pro- 
tected by  tin-  masseter  muscle. 

In  fractun-s  of  the  neck  of  the  condyle  the  symptoms 
are  pain  at  the  seat  of  fracture,  crepitation  and  displace- 
ment forward  by  the  action  of  the  external  pterygoid 
muscle,  as  a  result  ot  which  the  chin  is  deflected  to  the  in- 
jured side. 

Considerable  inflammation  generally  follows  fractures 
of  the  jaw — the  face  and  neck  are  swollen  and  inti  It  rated, 
and  not  infrequently  troublesome  abscesses  form. 

As  possible  complications  ,,f  fractures  of  the  lower  jaw 
may  be  mentioned,  haemorrhage  from  wound  of  the  infe- 
rior denial  artery,  temporary  paralysis  of  the  lower  lip 
and  integument  of  the  chin  from  laceration  or  contusion 
of  the  inferior  dental  nerve,  necrosis,  salivary  fistula,  and 
abscesses. 

Simple  fractures  of  the  lower  jaw  heal  in  from  thirty 
to  forty  days.  Instances  of  non-union  are  extremely  rare. 
The  prognosis,  both  as  n  gards  deformity  and  tin-  restora- 
tion of  function,  is  g i.  for  even  in  cases  in  w  Inch  it  has 

been  impossible  to  obtain  perfei  I  apposition  of  the  frag- 
ments, and  union  with  some  deformitj  has  taken  place, 
ultimately  the  deformity  almost  disappears,  and  but  little 
evidence  "f  the  fracture  may  be  detected. 

•  m  at. — Reduction  in  simple  fracture  is  usually  eas- 
ily accomplished  by  conjoint  manipulation,  acting  within 
the  mouth  upon  the  teeth  and  externally  upon  the  border 

ol   the  jaw  . 

\\  hen  the  line  of  fracture  is  very  oblique  and  the  frag- 
ments overlap  and  become  locked,  reduction  is  occasion- 
al!} difficult,  and.  in  a  i'  ■-.  recorded  cases— one  reported 
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Fig.  1000. — Four-tailed  Bandage  as  Ap- 
plied in  the  Treatment  of  Fracture  of 
the  Lower  Jaw.     (From  Heath.) 


by  Buck,  of  New  York— it  became  necessary  to  expose 
the  bones  at  the  seat  of  fracture  by  external  incision,  and 
to  make  a  resection  of  the  fragments  before  proper  appo- 
sition of  the  broken  segments  could  be  accomplished. 

When  the  fracture  is  simple  and  the  tendency  to  dis- 
placement is  slight,  in  many  cases  it  is  only  necessary  to 

maintain  the  fragments 
in  place  after  reduction 
by  means  of  a  four-tailed 
bandage,  which  is  so  ad- 
justed as  to  fix  the  lower 
jaw  against  the  upper, 
thus  utilizing  the  latter 
as  a  splint. 

In  addition  to  this 
bandage  or  the  other 
forms  of  bandage  used 
for  this  purpose,  as  Bar- 
ton's figure  of  eight,  or 
Gibson's  bandage,  a  cup- 
shaped  splint  of  paste- 
board or  gutta-percha 
moulded  to  the  chin, 
may  sometimes  be  ad- 
vantageously used.  Dur- 
ing the  process  of  repair 
mastication  and  talking 
should  be  forbidden. 
Nourishment  in  fluid 
form  should  be  adminis- 
tered, either  by  being 
sucked  into  the  mouth 
between  the  teeth,  or 
through  a  tube  carried  into  the  mouth  behind  the  last 
molar  tooth. 

This  simple  method  of  treatment  is  most  effectual  when 
the  fracture  is  uncomplicated. 

Hamilton  has  devised  an  apparatus  for  the  treatment 
•of  simple  fractures  which  is  admirably  adapted  to  the 
purpose. 

In  regard  to  the  management  of  loosened  teeth,  the  idea 
formerly  held,  that  they  should  be  extracted  as  foreign 
bodies  is  no  longer  entertained  ;  they  should  be  allowed 
to  remain,  as  they  soon  contract  new  adhesions  and  be- 
come as  firm  as  before.  It  may  even  be  advisable  to  tie 
them  with  wire  or  silk  to  adjacent  firm  teeth,  until  they 
have  contracted  new  ad- 
hesions. 

When  the  fracture  is 
comminuted,  or  the  ten- 
dency to  displacement  is 
very  great  on  account  of 
the  obliquity  of  the  line 
of  fracture,  this  simple 
plan  of  treatment  will 
prove  ineffectual,  and  re- 
course must  be  had  to 
one  of  the  numerous  in- 
genious mechanical  sup- 
ports that  have  been  de- 
vised for  such  cases. 

The    old     method    of 
binding  the  teeth  of  the 
fragments  together 
with  wire  or  thread 
is      objectionable, 
from  the  fact  that 
the  teeth  soon  be- 
come   loosened    by    the 
strain   thus    brought    to 
bear  upon  them  and  no 
longer   afford    adequate 
support. 

An  ingenious  contrivance  for  wiring  the  teeth  together, 
which  in  skilful  hands  is  capable  of  achieving  a  certain 
amount  of  success,  is  Hammond's  wire  splint,  which  ((in- 
sists of  a  frame  of  strong  iron  wire  made  to  surround  the 
teeth,  to  &  number  of  which  it  is  fastened  by  smaller 
pieces  of  wire  carried  between  the  teeth.     To  insure  ac- 


Fig.  1001. — Hamilton's  Apparatus  for 
Treatment  of  Fractures  of  the  Lower 
Jaw.     (From  Heath.) 


curate  adjustment,  the  wire  frame  should  be  shaped  upon 
a  plaster  cast  of  the  teeth. 

Various  forms  of  interdental  splints,  made  of  gutta- 
percha, vulcanite,  or  metal,  and  moulded  to  fit  over  the 
teeth  for  some  distance  on  each  side  of  the  fracture,  are 
sometimes  used.  They  are  either  intended  to  act  as  a 
lateral  support  while  the  lower  jaw  is  firmly  held  against 
the  upper,  or  they  are  fastened  to  the  teeth  or  the  bone 


Fig.  1902.— Hammond's  Wire  Splint.     (From  Heath.) 

by  means  of  screws  or  metal  wire,  or  they  may  be  attached 
to  an  outside  support  by  means  of  rods  passing  from  the 
mouth  to  the  outside. 

Hamilton's  method  of  making  an  interdental  splint  of 
gutta-percha  is  to  take  pieces  of  the  gum  of  the  proper 
size,  and  render  them  soft  and  malleable  by  dipping  them 
in  hot  water.  The  pieces  are  then  worked  into  the  shape 
of  wedges  and  carried  between  the  teeth  on  each  side,  care 
being  taken  that  the  wedge  extends  on  both  sides  of  the 
fracture.  The  jaws  are  then  pressed  together  until  the 
lower  border  of  the  bone  at  the  fractured  point  is  smooth 
and  held  in  position  until  the  rubber  hardens.  Accurate- 
ly fitting  caps  of  the  teeth  are  thus  obtained. 

Of  this  splint  Hamilton  says:  "The  'clasp'  applied 
over  the  crowns  and  sides  of  the  teeth  is  not  intended  to 
act  as  an  interdental  splint  ;  but  by  its  lateral  pressure  it 
is  expected  to  hold  the  fragments  in  apposition  upon 
nearly  the  same  principle  as  the  ligature." ' 

Gunning  and  Kingsley,  of  New  York,  Bean,  of  Atlanta, 
Moore,  Lonsdale,  and  Hill,  of  England,  have  all  devised 
interdental  splints  consisting  of  a  clasp 
for  the  teeth  attached  to  an  external  sup- 
port.     These  appliances  have,  in  many 
difficult  cases  of  fracture  of   the  lower 
jaw,  been  of  great  service ;  but,  on  ac- 
count of  their  complex  mechanism  and 
the  necessity  of  con- 
siderable   manipula- 
tive skill  in  adjusting 
them,  they  have  never 
come  into  general  use. 

When  the  fracture 
is  very  difficult  of 
management,  as,  for 
example,  when  the 
bone  is  broken  in  two 
places,  and  the  middle 
fragment  is  drawn 
downward  and  can- 
not be  maintained  in 
place  by  any  of  the 
above  methods  ;  when  the  fragments  overlap  each  other 
and  are  difficult  to  reduce,  or  when  the  fracture  has  a 
wound  in  the  integument  communicating  with  it,  a  more 


Fig.  1003— Thomas'  Method  of  Suturing  the 
Fragments  in  Fracture  of  Lower  jaw. 
(From  Heath. ) 
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rational  and  certain  mod  itmenl  consists  in  expos 

,  ■  nt  fracture  by  an  external  inci 

siou,  drilling   lu»l< «  in   the   fraf  mi 
eacli  Bide  of  the  fracture,  and  wiring  the 
inents  firmlj  together  (Fig.  190 
This  method  of  treatment,  advocated  by 
II    Thomas,   of   Liverpool,   as   especially 
suited  to  compound  fractures  of  the  l< 

is  equally  appropriate  to  all  fractures 
ol  ili.it  bone  thai  |  istaclea  to  the 

ordinary  and  more  simple  modes  of  li 
mint. 
'I'll as'  method  oi  n  i-  to  ex- 

ilic bone  al  the  seal  "l  t  racture,  bore 
holes  through  ments  below  the  al 

veolus,  "M  each  side  of  the  fracture,  about 
one-eighth   of   an   inch   from   the   broken 
al    wire    is    pa 
,   through  the  holes  thus  made  from  one  side 
ling  to  the  other,  and  thi  thewirefirmly 

"    i«  isted   i-\    means  of  a  special  instrumenl 
!         1904)      died  a  key,  devised  for  the 
purp 
Abscess  oi    rm   Lower  Jam  may  be  acute  or  chronic. 
The  symptoms,  course,  and  termination  of  acute  abscess 
of  the  lower  jaw  differ  in  no  respeel  from  those  ol  acute 
abscess  oi  the  upper  jaw,  given  in  a  preceding  portion  of 
this  article. 

Chronic  absi  ess  of  the  lower  jaw  may  be  caused  bj  in 
jury,  by  irritation  of  carious  teeth,  or  it  may  result  from 
suppuration  of  a  dentigerous  cyst. 

The  symptoms  are  obscure,  there  being  slow,  stead} 
enlai  if  the  bone,  sometimes  with  a  dull,  aching 

pain;  more  frequently,  however,  there  is  entire  absence 
of  pain.  The  accumulation  of  pus  occurs  between  the 
osseous  plates  of  the  jaw,  bul  it  is  seldom  thai  the  expan- 
sion is  so  great  thai  the  peculiar  egg-shell  crackling  can 
i.    elicited  by  pressure.     The  slow  increase  in  the  size  of 

the  l ■.  and  the  Arm  i  swelling  in  chronic 

abscess  have,  in  a  number  oi  cases,  led  surgeons  tore 
move  portions  of  the  jaw  under  the  impression  thai  they 
«  ere  dealing  \\  ith  solid  tumors. 

I   i.  i : .  it  in.  ni  i  if  chn  mic  abscess  is  to  e\  ac- 
uate  its  contents,  which   may  usually  be  easily  accom- 
plished from  within  the  mouth  ;  bul  it  is  sometimes  m 
sarj  to  expose  the  swelling  by  raising  a  flap  of  skin,  and 
then  to  apply  the  trephine  to  the  bone. 

I't  riostitib  of  'i  iii  Lowi  R  Jaw  may  be  either  acute 
or  chronic.  Theacute  variety  may  be  caused  by  the  irri- 
tation of  diseased  teeth,  mechanical  injury,  exposure  to 
col  I.  or  the  action  ol  certain  medicines,  as  mercury  and 
phosphorus.  It  may  also  arise,  independently  of  any  ex- 
traneous cause,  in  children  of  the  scrofulous  diathesis,  or 
after  the  cxanthematous  fevers. 

Acute  periostitis  of  the  lower  jaw  is  very  rapid  in  its 
course,  terminating  in  necrosis  of  the  bone  if  not  arrested 
iptly. 

-The  symptoms  are  swelling  of  the  gums 
and  the  Bide  of  tb<  vere  tensive  pain  in  the  part, 

woi  th  are  raised  in  their  sockets,  and, 

when    pressed   upon,  the  most  exquisite  pain  is  elicited, 
frequently  there  is  spasmodic  closure  of  the  jaw. 
The  swelling  often  extends  into  the  nick,  and,  when  pus 
forms,  pointing  takes  plai  e  beneath  the  jaw. 

/  li  the  condition  is  recognized  early,  active 

treatment     such  as  the  extraction  us  teeth,  leech- 

the  gums,  free  incisions,  ami  hot  fomentations  by 
holding  lint  water  in  the  mouth,  may  prevent  the  forma- 
tion of  pus 

When  the  process  i  ic  suppurative,  the  earlier 

t  he  pus  i  lei 

i   practicable  the  opening  should  he  made  from 
within  the  mouth,  bul  most  generally  the  evacuation  can 
mplishcd  I  il  incision,  as,  aside  from 

tip  fact  thai  the  abscess  mosl  frequently  points  in  the 
neel  -  t  li u ^  afforded      I  letergenl  lnje< 

tions  into  the  cavitj  Bhould  be  constantly  employed  It 
necrosis  [mratiou  of  the  dead  part  must 

■  i  1 1 1.  .\  ing  it. 


'  in;.. mi  l'i  biobi  me  oi  i  in  l.i i u  i  K  .1  w\  i-  usually 
the  result  of  syphilis.  It  is  almost  painless  in  its  course, 
and  manifests  itself  in  the  nodes  which  appear  upon  the 
palate  and  the  alveolar  border  This  form  of  periostitis 
yields  readily  to  large  d<  dide  of  potassium. 

N  1 1  aosis  hi    i  iii.  Low  i  i:  .1  \  w  i-  more  frequently  met 
with  than  is  thai  of  the  uppei    a  fact  mosl  likely  due  to 
ater  \  ascularity  of  the  lattei 

Necrosis  is  the  effeel  "I  unchecked  suppurative  perios- 
titis, the  accumulation  of  pus  separating  the  periosteum 
from  the  bone,  and  in  this  way  cutting  <>tr  tin-  vascular 
supply.  Death  of  the  bone  ensues  very  rapidly  alter  the 
establishment  of  the  suppurative  process,  often  in  a  few 
hours. 

Necrosis  may  be  complete,  involving  the  entire  thick- 
oi  tin   bone,  or  partial,  when  it  is  limited  to  the  al- 
veolar proi  • 

It  happens  quite  frequently  that  the  external  pi 
the  alveolar  process  becomes  necrotic  and  is  removed, 
while  tin-  internal   plate   remains  inlaei   and   Berves  as  an 
adequate  support  for  the  teeth. 

Symptoms.— The  symptoms  of  impending  necrosis  are 
re  pain,  increased  heat  in  the  part,  ana  rapid  swell- 
ing of  the  gum  and  cheek.  At  this  -;.a^,.  much  may  be 
dune  in  arrest  the  death  of  the  bone,  or  at  least  to  limit 
the  destructive  process,  by  tree  incision  of  the  gums,  the 
extraction  of  carious  teeth,  leeching,  hot  fomentatii 
etc. 

After  necrosis  has  been  established  the  pus  finds  an 
outlet  by  the  side  of  loosened  teeth,  or  wells  up  between 
tin-  In  .ni-  and  the  gum,  which,  during  the  process,  become 
separated  from  each  other;  or  it  may  burrow  its  way 
through  the  soft  tissues  to  points  beneath  the  body  and 
near  the  angle  of  the  jaw,  where  it  points  and  is  evacu- 
ated either  spontaneously  or  by  the  Burgeon.  The  dis- 
charge has  the  characteristic  feti  ir  of  pus  from  dead  bone, 
and  in  consequence  of  its  constant  entrance  into  the  sto- 
mach, digestion  is  Beriously  interfered  with.  A  prolx' 
introduced  through  a  fistulous  orifice  readily  conies  in 
contact  «  ith  denuded  bone. 

Treatment. — This  consists,  :is  in  necrosis  of  the  long 
l nines,  in  the  removal  of  the  sequestrum,  which,  however, 
should  never  be  undertaken  until  the  separation  of  the 
dead  from  the  living  bone  has  taken  place.  It  is  especi- 
ally important  that  this  rule  be  observed  in  children  be- 
fore the  permanent  tei  th  have  made  their  appearance,  as 
a  premature  operation  may  not  only  seriously  damage 
surrounding  healthy  hone,  but  also  prevent  the  eruption 
of  teeth  that  might  otherwise  have  been  saved. 

If  there  are sternal  openings,  and  the  ends  of  dead 

and  detached  fragments  of  1 e  projeel  into  the  mouth, 

they  may  frequently  be  removed  with  the  fingers  or  tin; 
forceps,  only  a  small  incision  being  required  to  enlarge 
the  opening  in  the  mucous  membrane. 

When  the  sequestrum  is  too  large  to  1"-  removed  entire, 
it  should  be  divided  with  bone-forceps  into  two  or  more 
-    which  can  be  taken  away  separately. 

If  at  all  practicable,  the  extraction  oi  di  ad  hone  should 
be  invariably  effected  through  the  mouth  ;  but  when  the 
disease  is  extensive  and  a  number  of  fistulous  open 
exist,  or  when  it  is  impossible  to  operate  w  ithin  the  mouth 
on  account  of  the  fixity  of  the  jaw,  the  sequestrum  may 
ached  and  removed  by  an  external  incision  so  placed 
as  to  avoid  disfiguration  of  the  face  as  much  as  possible. 

\i.  ROSI8  i  '  thi  jaws  in  children  sometimes  occurs 
upon  the  subsidence  ol  the  cxanthematous  levers,  espe- 
cially sea  rial  ina  and  small-pox.  It  comes  on  with  aching 
of  the  teeth,  swelling  of  the  gums,  and  fetid  breath;  suppu- 
ration speedily  i  QSUeS  w  ith  all  the  symptoms  of  necr 
A  peculiarity  that  has  been  observed  ol  this  form  of  ne- 
crosis is  the  symmetrical  manner  in  which  it  affects  the 
bone.  The  disease  is  mosl  generally  limited  to  the  alve- 
process  The  treatment  differs  in  nowise  from  that 
oi  necri isis  from  other  ca 

i  the  jaws  from  severe  mercurial  salivation 
was  formerly  a  conn i  occurrence,  when  in  the  treat- 
ment ol  Byphilis  or  other  diseases  it  was  thought  necessary 
to  induce  ptyalism  in  order  to  obtain  the  liesl  effects  ol 
in.  i.  irj       M  iu\  supposed  cases  of  this  kind  in  children, 
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however,  really  owed  their  origin  to  a  scrofulous  taint  of 
the  system,  to  cancrum  oris,  or  to  the  poisonous  effects  of 
an  exanthem.  Fortunately,  nowadays  necrosis  as  the 
«ffect  of  the  abuse  of  mercury  is  rarely  seen. 

The  symptoms  of  necrosis  from  mercurialization  are 
those  of  necrosis  of  the  jaws  from  other  causes,  but  ag- 
gravated in  degree  and  with  more  constitutional  disturb- 
ance. Large  portions  of  the  bone,  not  infrequently  the 
entire  bone,  with  portions  of  the  cheek,  were  in  many 
cases  thrown  off  as  a  slough,  giving  rise  to  the  most 
frightful  deformity.  To  add  to  the  pitiable  condition  of 
the  patient,  the  jaws  often  became  immovably  fixed,  so 
that  deglutition -was  rendered  very  difficult. 

Phosphorus  Necrosis,  arising  from  the  injurious  ef- 
fects of  the  fumes  of  phosphorus  upon  the  jaws,  is  a 
form  of  the  disease  to  which  the  attention  of  the  pro- 
fession was  called  by  Lorinzer  in  1845.  In  this  country 
the  late  Professor  J.  R.  Wood  published  an  account  of  a 
case  treated  by  him  in  Bellevue  Hospital,  New  York,  in 
1856,  remarkable  from  the  fact  that,  after  removal  of  the 
entire  lower  jaw,  complete  reproduction  of  the  bone  took 
place. 

The  disease  occurs  most  frequently  among  workmen 
in  lucifer-match  factories,  who  are  constantly  exposed  to 
the  fumes  of  phosphorus.  The  disease  is  now  seldom 
encountered,  owing  to  precautionary  measures  adopted 
in  the  manufacture  of  matches. 

The  fumes  of  the  phosphorus  were  supposed  to  gain 
access  to  the  bone  through  carious  teeth,  so  that  persons 
with  sound  teeth  enjoyed  an  immunity  from  the  disease. 
Langenbeck  and  others  held  a  different  view,  however, 
maintaining  that  the  effects  were  produced  through  the 
system.  Both  jaws  are  about  equally  liable  to  the  dis- 
ease ;  but  while  in  the  lower  jaw  the  entire  body  is  gen- 
erally involved,  in  the  upper  the  necrosis  is  confined  to 
the  alveolar  process  and  palate. 

Symptoms. — The  approach  of  the  disease  is  very  insidi- 
ous, the  symptoms  at  first  being  mild  and  hardly  notice 
'able.  As  the  morbid  process  advances  all  the  symptoms 
are  manifested  in  a  most  marked  and  exaggerated  manner. 
The  pain  is  excruciating,  the  swelling  is  very  great,  not 
confining  itself  to  the  immediate  seat  of  the  disease,  but 
involving  the  side  of  the  face  and  head  ;  the  discharge 
is  profuse  and  very  offensive  ;  numerous  abscesses  form 
and  open  externally,  forming  fistulas  through  which  the 
probe  can  be  made  to  touch  dead  bone.  The  health  of 
the  patient  rapidly  gives  way,  owing  to  the  quantity  of 
fetid  pus  necessarily  swallowed,  and  to  inability  to  eat 
sufficiently.  Death  frequently  supervenes  from  exhaus- 
tion. 

A  characteristic  feature  of  phosphorus  necrosis  is  the 
peculiar  deposit  of  pumice-like  bone  upon  the  sequestrum. 

Treatment. — Before  detachment  of  the  dead  bone  oc- 
curs, it  is  important  to  sustain  the  vital  powers  of  the 
patient  by  the  administration  of  tonics  and  stimulants. 
Locally  the  mouth  should  be  kept  as  free  as  possible  of 
the  discharges  by  the  frequent  use  of  detergent  and  anti- 
septic washes.  When  the  sequestrum  is  fully  detached, 
it  should  be  removed  from  within  the  mouth  if  possible, 
otherwise  by  external  incision,  especial  care  being  taken 
to  preserve  the  periosteum  as  far  as  may  be  possible. 

Repair,  after  loss  of  the  jaw  from  necrosis,  differs  in 
the  two  bones — in  the  upper  no  reproduction  of  bone 
takes  place,  and  the  gap  is  invariably  left  unfilled  in 
adults  ;  but  in  children,  after  necrosis  following  fevers,  a 
hard  fibrous  tissue  is  formed  which  fills  the  gap,  and  may 
even  serve  as  a  support  for  artificial  teeth. 

In  the  lower  jaw,  especially  in  phosphorus  necrosis, 
there  is  often  the  most  abundant  formation  of  new  bone, 
which,  however,  is  almost,  if  not  entirely,  absorbed  after- 
ward. In  the  case  of  Dr.  J.  R.  Wood,  mentioned  above, 
there  was  entire  reproduction  of  the  inferior  maxilla,  as 
shown  in  the  celebrated  specimen  preserved  in  the  Belle- 
vue Hospital  Museum. 

Tumors  of  the  Lower  Jaw,  especially  cysts,  central 
myeloid  sarcoma,  and  epithelioma,  are  more  commonly 
observed  than  those  of  the  upper.  They  frequently  reach 
a  vast  size,  very  often  entirely  filling  the  mouth,  pushing 
the  cheek  far  beyond  its  natural  dimensions,  stretching 


the  mouth,  separating  the  jaws,  and  sometimes  extend- 
ing far  down  upon  the  neck,  and  even  upon  the  chest. 

Cysts  of  the  Lower  Jaw  may  be  single  or  multiple. 
Single  cysts  are  sometimes  connected  witli  the  fangs  of 
perfectly  sound  teeth,  or  rnay  originate  from  diseased  or 
misplaced  teeth. 

The  first  are  usually  small  in  size  and  are  occasionally 
extracted  with  teeth,  to  which  they  may  be  attached  by 
very  slender  pedicles.  Single  cysts  of  this  mode  of  ori- 
gin may,  however,  reach  a  large  size-  and  cause  expan- 
sion of  a  limited  portion  of  the  body  of  the  jaw. 

Single  cysts  may  develop  in  the  cancellous  structure 
of  the  bone,  having  an  origin  connected  with  the  teeth 
in  a  manner  which  is  not  clearly  understood.  As  the 
growth  increases  in  size,  the  bone  yields  and  expands,  so 
that  it  presents  the  appearance  of  a  solid  tumor.  As  the 
walls  of  the  jaw  become  thinner  by  absorption,  pressure 
causes  the  bone  to  crackle  like  parchment. 

In  the  more  advanced  stage  of  the  disease  the  bone  is 
entirely  absorbed,  and  fluctuation  can  be  readily  de- 
tected. The  fluid  contents  of  these  cysts  are  of  a  dark 
color,  and  rich  in  cholesterine. 

Multilocular  cysts  occur  frequently  in  the  lower  jaw. 
They  originate  either  in  the  canaliculi  of  the  bone  or  from 
cystic  degeneration  of  solid  tumors.  They  are  composed 
of  a  number  of  cysts  of  varying  size,  with  more  or  less 
solid  matter  interposed.  They  are  of  slow  growth,  and 
may  exist  for  a  long  period  without  impairing  the  health 
of  the  patient.  Heath  mentions  a  case  of  multilocular 
cyst,  the  history  of  which  extended  over  a  period  of 
thirty  years.  Multilocular  cysts  are  capable  of  reaching 
immense  volume.  The  tendency  of  multilocular  cysts 
to  become  solid  epitheliomatous  tumors,  as  pointed  out 
by  Mr.  Frederick  Eve,  should  be  borne  in  mind  in  the 
treatment  of  such  growths. 

Dentigerous  cysts  have  been  more  fully  described  with 
diseases  of  the  upper  jaw.  When  growing  in  the  lower 
jaw  they  form  globular  tumors,  become  very  large  if  un- 
molested, and  are  very  liable  to  be  mistaken  for  solid  tu- 
mors. 

Tmtl incut. — In  the  treatment  of  single  cysts,  evacuation 
of  the  contents  with  excision  of  a  portion  of  the  cyst  wall 
usually  effects  a  cure. 

Wben  multilocular,  the  cyst  should  be  laid  open  by  in- 
cision, its  contents  scraped  or  gouged  out,  and  the  cavity 
packed  with  carbolized  tow  or  absorbent  cotton,  with  the 
view  of  establishing  granulation. 

The  well-known  tendency  of  multilocular  cysts  to  re- 
currence makes  the  advisability  of  excision  of  the  portion 
of  the  jaw  in  which  the  growth  is  located  worthy  of  con- 
sideration. 

Dentigerous  cysts  should  be  evacuated,  and  the  mis- 
placed tooth  found  and  removed. 

Heath's  case,  in  which  the  tooth  was  found  embedded 
in  the  floor  of  the  cyst  some  time  after  it  had  been  opened, 
is  unique. 

Fibromata  are  growths  of  frequent  occurrence  in  the 
lower  jaw.  They  may  be  either  of  endosteal  or  perios- 
teal origin. 

The  endosteal  form  of  fibrous  tumors,  as  suggested  by 
Heath  in  his  excellent  monograph  on  "  Injuries  and  Dis- 
eases of  the  Jaw,"  most  probably  has  an  origin  in  the  de- 
posit between  the  plates  of  the  jaw  of  inflammatory  prod- 
ucts which  have  undergone  organization. 

The  tumor,  as  it  increases  in  size,  leads  to  expansion 
and  thinning  of  the  two  plates  of  the  jaw — the  external  to 
a  greater  extent  than  the  internal — and  finally  the  bone 
undergoes  absorption. 

The  periosteal  fibroma  grows  most  frequently  at  the 
junction  of  the  gums  with  the  teeth,  and  is  only  distin- 
guished from  fibrous  epulis  by  its  greater  size. 

Treatment. — If  the  disease  is  of  long  standing,  the  tu- 
mor very  large,  and  the  jaw  more  or  less  destroyed  by 
the  absorptive  process,  the  growth  should  be  removed 
with  the  segment  of  jaw  that  is  involved.  It  may  be  pos- 
sible to  enucleate  small  tumors  of  this  class.  Advantage 
should  always  be  taken  of  the  fact  that  the  external  plate 
is  principally  involved  to  preserve'  the  internal  plate  of 
bone,  if  practicable. 
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En<  hondbom  \  i  Lot  the  lower  jaw  are  ven  rare.  Tiny 
it  chiefly  in  children,  and  are  remarkable  for  their 
glow,  | »;ti iil«  — .  growth  Enchondromata  occasionally 
-.  to  Immense  Bize,  not  infrequently  causing  death  by 
interference  w  i'li  the  functions  oi  respiration  and  degluti- 
tion. These  growths  nearly  always  contain  mi 
bony  deposits,  and  sometimes  they  are  almost  entirely 
transformed  into  bone,  generally  cancellous  in  structure, 
when  they  are  appropriat  I)  U  ran  bnndromata. 

The  accompanying  woodcuts  arc  from  photographs  of 
a  patient  from  whom  Professor  \\ .  T.  i >i  i ^ l; - .  in  1878, 
removed  the  entire  lower  jaw  for  a  tumor  of  this  class. 
The  patient  was  a  boj  twelve  years  ol  age,  and  the  tu- 
mor bad  been  growing  for  ten  years.  The  enormous 
mass  protruded  from  the  mouth  and  extended  as  far 
down  as  thecbest.  The  mouth  was  entirely  filled  by  the 
tumor,  bo  that  deglutition  u,^  ver)  difficult  and  articula- 
tion imperfect.  The  healtb  oi  the  patient  was  only 
slightly  impaired. 

The  specimen  measured  six  inches  in  diameter,  and 
weighed  eight  pounds, 

As  ma)    be  observed  from  the  cut  of  the  macerated 


Via    '  Jaw.     (From  a  photograph.) 

ire  than  half  ol  the  jaw  bone  had  been  ab- 
sorbed. The  second  molar  bad  been  transported  in  the 
tumor  hall'  an  in<  b  aboi  e  the  alveolus. 

Th(  extraordinary  size  of  the  tumof  ma)  be  estimated 
l>_\  the  tact  that  the  mouth  bad  bei  □  bo  gn  atl)  distended 
that  it  v-  iry,  in  the  operation,  to  excise  eleven 

of  the  pat  it  in  s  lip. 

Obteomata  in  mm  Lower  Jaw  ma)  be  either  can- 
cellated or  of  the  kind  known  as  ivon  exosto 

The  cam  •  ita  most  likely  originate  from 

the  conversion   of  enchondromata  into  spong) 
structure. 

[vory  exostoses  are  frequently  found  mar  the  an| 
the  jaw.     Such   tumors   seldom   reach  very  ureal    Bize. 
The)  arc  as  hard  and  compact  as  ivory,  oi  painless,  Blow 
rth,  and  irregularly  nodulated.     These  tumors  may 
I"  removed  by  chisellii  ing  them  out   from  the 

Burface  from  which  they  spring.     The  probability  of  re- 
cui  rence  is  Bmall. 

Sabcomata       The    general    appearance,    symptoms, 
course,  and  treatment  of  this  class  of  tumors  are  identi- 
cal with   those  "i   similar  affections  of  the  upper  jaw, 
given  m.!.    full)  in  another  part  of  this  articli 
mats  ol  th«        •■;  jaw  are  encounter  frequently 


ami   reach   a   larger  m/c  than  those  "1  the  upper.      Some 

ol  the  largest  tumors  of  the  jaws  have  belonged  to  this 
type,  among  the  largest  recorded  being  one  removed  by 
.Mr.  Christopher  Heath,  which  weighed  bjx  pounds  four 

nun. 

The  tendency  to  recurrence  i-  one  of  the  chief  charac- 
teristics ..r  sarcomata,  and,  therefore,  in  operations  for 

their   removal   it    should   he  the  invariable  rule  to  make 

ions  through  Bound  bone  on  each  side  ol  the  growth. 
Epitheliomas  oi  the  Loweb  Jaw  occur  most  fre- 
quently in  old  age,  though  they  may  occasionally  appear 
in  early  life.  The  principal  f<  aturesof  epithelial  growths 
arc  rapid  destruction  of  bone,  tendency  to  form  funga- 
ting  masses  thai  protrude  in  the  mouth,  glandular  involve- 
ment, etc.  Epitheliomata  are  sometimes  secondary  to 
epithelial  growths  of  the  lower  lip.  the  disease  in  such 
cases  i  stending  directly  from  the  Up  to  the  hone. 

The  nature,  diagnosis,  prognosis,  and  treatment  of  epi- 

theliomata  of  the  lower  and   upper  jaw  are  the  same, 
though  the  chances  of  non-recurrence  after  removal 
greater  in  the  former,  ow  ing  to  its  more  isolated  position. 

The  rule  in  excising  portions  of  the  lower  jaw  should 
be  to  go  as  w  ide  of  the  discus,-  as  possible. 

Operations  upon  the  Loweb  Jaw.— Before  pro- 
ceeding to  the  performance  of  any  operation  the  true 
nature  of  the  disease  should,  if  possible,  be  first  ascer- 


<V'^,    .; 


Fig.  1906.— Mao  chondroma  Removed  by  Pro- 

tesaorW.T.  Brlggs.  lograph.) 

tained.  Rapid  growth,  infiltration  of  adjacent  tissue, 
involvement  of  neighboring  glands,  the  Boft,  pulpy  con- 
sistence of  the  tumor,  tendency  to  ulcerate,  and  impair- 
ment of  the  patient's  health,  should  serve  to  distinguish 
malignant  from  innocent  diseases. 

li  is  important,  also,  to  differentiate  between  the  cystic 
and  solid  tumors,  which  may  be  readily  done  if  the  cysl 
is  of  large  Bize  and  its  bony  walls  have  become  so  thinned 
by  absorption  as  to  yield  the  characteristic  crackling 
upon  pressure. 

If   doubt    exists   as   l,.  whether   the  growth  is  cystic  or 

solid,  an  exploratory  incision  or  puncture  will  usually 
clear  up  the  diagnosis. 

The  special  treatment  appropriate  to  each  variety  of 
tumor  of  the  low.r  jaw  has  already  been  given  with  tin* 
separate  description  of  the  various  aff<  ctions. 

Excision  oi  im  Loweb  Jaw  was  first  performed  by 
Dr.  \V.  II.  Deadrick,  of  Tennessee,  in  1810,  although 
credit  has  usually  been  given  to  Dupuytren,  whose  case 
occurred  in  1818,  Dr.  Deadrick's  operation  was  under- 
taken for  the  removal  of  a  large  enchondroma,  and  was 
entirel]  successful. 

\\  hen    the    tumor  grows   from  the  alveolus,  and  does 

not  involve  the  entire  thickness  of  the  jaw,  it  is  often 

possible  to  remove  it  from  within  the  mouth  with  strong 
hone  forceps  and  gOUge,  without  making  a  complete  sec- 
tion ..)  the  hone. 

It  the  tumor  is  large  and  occupies  the  body  between 
the  symphysis  and  angle,  as  is  most  frequently  the  i 
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Jain. 
Jaws. 


excision  of  a  segment  of  the  jaw  between  those  two  points 
is  generally  required.  This  operation  has  been  per- 
formed from  within  the  mouth,  notably  in  two  cases  by 
Mr.  Maunder,  referred  to  by  Heath,  but  the  operation  is 
a  very  difficult  one,  especially  in  cases  in  which  the  neo- 
plasm has  attained  any  volume.  The  greater  ease  and 
thoroughness  with  which  the  bone  may  be  excised  by 
the  external  operation  more  than  counterbalances  the 
advantages  obtained  by  operating  so  as  to  avoid  a  scar. 

The  operation  for  removal  of  the  jaw  between  the  angle 
and  the  symphysis  is  performed  as  follows  :  The  patient 
is  thoroughly  anaesthetized,  his  head  raised  somewhat, 
and  an  incision  made  directly  down  upon  the  bone  from 
the  symphysis  to  the  angle  beneath  the  lower  border  of 
the  bone.  If  t ho  tumor  is  so  large  as  to  require  more 
room  than  is  afforded  by  this  incision,  another  incision 
may  be  made  in  the  medi;ui  line  through  the  lip  and 
joining  the  anterior  extremity  of  the  first.  The  facial  ar- 
tery and  vein  will  be  divided  by  the  first  incision  at 
the  point  where  they  cross  the  border  of  the  jaw,  and 
should  be  ligated  before  proceeding  further  with  the 
operation.  The  soft  parts  are  now  rapidly  dissected  from 
the  bone,  and  the  tumor  thoroughly  exposed  to  view. 
If  the  tumor  is  innocent,  the  surgeon  should  ascertain  at 
this  stage  of  the  operation  whether  it  can  be  removed 
without  sacrificing  the  entire  thickness  of  the  jaw.  If 
feasible,  the  growth  should  be  enucleated  or  gouged  out 
of  its  bed,  and  the  lower  border  of  the  jaw  left  intact. 
If  excision  is  determined  upon,  the  internal  surface  of 
the  bone  should  be  cleared  of  its  attachments  with  knife 
and  elevator. 

If  the  extent  of  the  disease  makes  it  necessary  to  divide 
the  geniohyoid  and  genio-hyo-glossus  muscles,  a  stout 
ligature  should  be  passed  through  the  tongue,  by  means 
of  which  it  may  be  drawn  out  and  thus  prevented  from 
falling  back  into  the  pharynx  and  causing  suffocation,  as 
has  happened  in  a  number  of  eases. 

A  tooth  on  each  side  of  the  tumor  having  been  ex- 
tracted, a  saw  is  now  applied  to  the  bone  at  the  points  at 
which  the  jaw  is  to  be  divided,  and  the  bone  partially 
severed  at  each  point.  The  sections  of  the  bone  may  now 
be  completed  with  bone-forceps  and  the  part  removed. 
The  fragment  of  jaw  with  morbid  growth  attached  hav- 
ing been  removed,  all  bleeding  points  should  be  ligated, 
the  wound  thoroughly  irrigated  with  carbolized  or  iodin- 
ized  water,  and  its  surface  dusted  over  with  iodoform. 
The  flaps  of  skin  may  now  be  brought  in  place  and  the 
wound  closed  with  interrupted  sutures  of  catgut  or  car- 
bolized silk,  and  a  drainage-tube  inserted  at  the  most  de- 
pendent angle  of  the  wound.  A  light  compress  of  tow 
or  cotton,  placed  over  the  wound  and  retained  by  a  few 
turns  of  a  bandage,  will  complete  the  dressing.  The  liga- 
ture through  the  tongue  should  be  fastened  to  a  part  of 
the  dressing  or  to  the  cheek  with  a  piece  of  adhesive 
plaster,  and  not  removed  for  several  days,  when  the 
tongue  shall  have  formed  new  adhesions.  The  patient 
must  be  fed  for  some  days  upon  a  liquid  diet,  which  fre- 
quently has  to  be  administered  through  a  tube.  The 
mouth  should  be  carefully  cleansed  by  the  frequent  use 
of  an  antiseptic  wash. 

The  dental  artery  in  the  divided  bone  may  give  rise  to 
troublesome  hemorrhage,  to  check  which  it  may  be  ne- 
cessary to  apply  the  actual  cautery,  or  to  plug  the  dental 
canal  with  a  piece  of  soft  wood. 

If  the  tumor  encroaches  upon  the  angle  and  ramus  of 
the  jaw,  removal  of  half  the  jaw,  with  disarticulation, 
should  be  done  ;  for  even  were  the  greater  portion  of  the 
ramus  sound,  if  it  were  left  in  place  the  powerful  con- 
traction of  the  temporal  and  external  pterygoid  muscles 
would  tilt  the  fragment  forward  in  such  a  position  as  to 
render  it  a  constant  source  of  irritation  and  discomfort. 

For  the  removal  of  half  the  jaw  an  incision  should  be 
carried  under  the  border  of  the  bone  to  the  angle,  where 
it  is  joined  by  a  vertical  incision  along  the  posterior  bor- 
der of  the  ramus  to  the  level  of  the  lobe  of  the  ear.  A 
third  incision,  from  the  inner  extremity  of  the  first  inci- 
sion vertically  through  the  lip,  may  be  required  in  eases 
of  large  tumors. 

Occasionally  the  incisions  cannot  be  made  in  conform- 


ity with  any  given  rules,  but  must  be  adapted  to  suit  the 
case,  and  in  exceptionally  large  tumors  it  may  be  neces- 
sary to  take  away  large  segments  of  the  skin. 

The  flap  of  skin  should  be  dissected  from  the  surface 
of  the  tumor,  an  incisor  tooth  extracted  at  the  point  at 
which  the  section  of  bone  is  to  be  made,  and  the  jaw  en- 
tirely divided  with  a  small  saw.  Before  proceeding  fur- 
ther, the  tongue  should  be  secured  in  a  looped  ligature. 
The  bone  should  now  be  seized  with  the  lion-forceps  and 
drawn  forcibly  outward,  in  order  that  the  attachments  to 
the  buccal  surface  of  the  bone  may  be  divided.  Espe- 
cial pains  should  be  taken  to  keep  the  edge  of  the  knife 
directed  against  the  bone,  in  order  to  avoid  wounding  an- 
teriorly the  submaxillary  gland  and,  nearer  the  articula- 
tion, the  internal  maxillary  artery. 

With  the  fragment  still  in  the  grasp  of  the  forceps,  it 
should  be  forcibly  depressed  so  as  to  cause  the  coronoid 
process  to  start  forward  and  thus  permit  of  the  division 
of  the  temporal  muscle.  The  joint  being  exposed,  the 
knife  should  be  applied  over  it,  by  which  the  capsule  is 
opened  and  the  condyle  released.  In  this  step  of  the 
operation  care  should  be  taken  not  to  twist  the  fragment 
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of  jaw  loo  far  externally,  as  the  internal  maxillary  artery 
may  be  thus  pressed  around  to  the  front  and  wounded  at 
the  same  time  the  capsule  is  opened.  In  very  large  tu- 
mors it  is  frequently  impossible  to  reach  the  coTonoid 
process.  Under  these  circumstances  the  ramus  should 
be  divided  as  high  up  as  possible,  leaving  the  coronoid 
and  condyloid  processes  to  be  dissected  out  after  removal 
of  the  tumor.  The  few  remaining  attachments  of  the 
soft  parts  to  the  bone  having  been  divided,  the  jaw  is  re- 
moved. 

The  close  proximity  of  the  internal  maxillary  artery 
to  the  neck  of  the  condyle  makes  it  very  liable  to  be 
wounded,  and  it  is  therefore  always  necessary  to  observe 
the  greatest  caution  in  disengaging  the  condyloid  process. 
When  the  artery  is  divided  haemorrhage  is  very  prof  use, 
necessitating  the  immediate  application  of  a  ligature,  or 
if  on  account  of  the  great  depth  of  the  artery  this  cannot 
be  done,  the  temporo-inaxillary  artery  should  tie  ligated. 

To  prevent  the  remaining  halt  of  the  lower  jaw  from 
falling  inward,  it  has  been  proposed  to  fasten  the  teeth 
of  the  lower  to  those  of  the  upper  jaw  by  means  of  wire 
or  metallic  caps,  but  the  measure  has  not  oeen  attended 
with  much  success. 
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The  removal  of  the  entire  lower  jaw,  from  oi 
tion  to  the  other,  for  morbid  growths  is  ven   seldom  re 
quin  ounl  ol  tumors,  bul  incases  oi  phosphorus 

necrosis  ii  was  frequently  performed,  When  excision 
,,t  the  entire  bone  is  required  on  accounl  ol  tumors,  Ihe 
incisions  can  be  made  to  follow  no  special  set  of  rules, 
bul  Bhould  be  made  to  Buil  the  requirements  of  the  case. 
,  sample,  in  the  removal  oi  the  lai  lion- 

droma  bj  Professoi   W.  T    Briggs,  mentioned  above,  one 

incision  was  carried  I i  the  commissure  of  the  lips  (as 

neai  as  could  be  judged)  to  the  articulation  of  the  side 
from  whicb  the  tumor  had 
i  ommenced,  and  a  second  in- 
cision  was  then  commenced 
on  the  opposite  side  and  car- 
ried through  the  lip  vertically 
m  iiw  aid  for  several  inches, 
;hhI  thence  in  a  curvilinear 
direction  under  the  tumor  to 
the  outer  termination  of  the 
firsl  incision,  thus  removing 
//  I  :i  large  segment  of  .--kin  and 

\  ^  r  lip. 

v-^~  'I  lie  results  oi   operations 

^i»      for  tin-  removal   of  portions 
yg       or  the  whole  of  the  lower  jaw 
an-  equally  as  good  as  in  ex- 
cisions of  the  upper 
jaw.     "Of  419  cases 
tabulated  by   Profes- 

Sor<  >.  \\  eher.  only  83, 
or  twenty  per  cent.. 
perished.      Of  these, 

Fie.  '  ring  the  Degrci   nl   Deform     24(j  Were    excisions  in 

\l>  '  ,,:;'"  continuity,    with     16 

deaths  ;  153  disarticu- 
lations of  ono-half  the  bone,  of  which  117  recovered,  and 
'.'ii  extirpations  of  the  entire  jaw,  with  only  1  death. 
Pyemia,  erysipelas,  and  exhaustion  wen-  the  principal 

Causes  Of  death/'  ■ 

i »      '  1 1 , i t \  after  removal  of  portion-,  of,  or  even  the  en- 
tire, jaw  is  remarkably  slight  (see  Fig.  1908.)    The  gap 

left  bj  the  re val  of  the  hone  is  filled  w  ith  a  thick,  firm 

I  of  fibrous  materia  1.  which  takes  the  shape  and  gen- 
eral dire*  tion  of  the  removed  hone,  and  is  in  many  cases 
sufficiently  firm  to  support  artificial  teeth. 

Closurj  hi  thb  Jaws  may  exist  in  one  of  two  forms, 
viz.,  temporary  or  spasmodic,  and  permanent  or  organic. 
Spasmodic  closure  of  the  jaws  is  mosl  frequently  due 
to  firm  contraction  of  the  masticatory  muscles,  especially 
the  masse ter  and  internal  pterygoid,  superinduced  by 
prolonged  irritation  of  branches  oi  the  third  division  of 
the  fifth  pair  of  nerves. 

mosl  common  cause  of  this  condition  is  the  diffi- 
culty thai  sometimes  attends  the  eruption  of  the  wisdom 
it   i  ither  from  the  fact   oi   its  being  misplaced  or  be- 
cause the  space  between  the  Becond  molar  tooth  and  the 
ramus  of  the  jaw  is  insufficient.     Among  other  causi 

spasi lie  closure  maj  be  mentioned  alveolar  abscess  in 

the  vicinity  of  the  last  two  molars,  suppurative  tonsilli- 
tis, m  :  the  jaws  etc. 

Ihe  treatment  of  this  affection  is  obvious, 

\i/     to  remove  the  cause.      When  the  condition  arises 

i  difficult  eruption  of  the  wisdom  tooth,  the  patient 

lid  be  thoroughly  anaesthetized  and  the  jaws  forcibly 

separated  bj  r  lever,  in  cider  that  access 

maj  be  had  to  the  Beat  of  trouble.     It  the  wisdom  tooth 

ting  normally,  it  may  be  sufficient   to  incise  the 

gum  freelj  or  to  extract  it.     Gcnerallj  ;i  is  necessary  to 

remove  the  sec 1  molar,  in  order  that  the  wisdom  tooth 

maj  have  i to  em<  t  The  i  iusi    of  the  irritation 

having  be  ri  removed,  the  function  of  the  jawisin  a 
Bhoi  i  time  c pit  telj  restored. 

I'l  l:\i\M\l     OH    OrOANK    ClOBURI    01    THE  JAWB  is  8 

far  more  serious  affection  than  the  spasmodic  form,  the 
managemi  nl  of  which  often  taxes  the  patience  and  skill 
ol  ii  n    as  \\ ell  as  the  endurance  of  the  unfortu 

nate  Bufft  rer,  to  the  utmost  It  maj  be  conveniently  di 
vided  Into  two  classes,  uamelj  :  those  arising  from  dis- 


oi  the  temporo  maxillary  articulation,  and  those 
which  have  their  origin  in  ulcerative  action  and  clear 
tiii  ial  contraction  in  the  perimaxillary  soft  tissues. 

I  in  Diseases  oi  im  Temporo-maxillaet  Articu- 
lation which,  by  causing  fibrous  or  osseous  ankylosis, 
lead  to  permanent  closure  of  the  jaw-,  are  acute  and 
chronic  arthritis. 

\<  i  ii.  Arthritis  may  follow  mechanical  injury — lor 
example,  blows  upon  the  Bide  of  the  face,  dislocations,  or 
fractures  into  the  joint— or  it  may  supervene  upon  the 
exantbematous  fevers  in  connection  with  diseases  ol  the 

middle  car. 

Symptoms. — The  symptoms  of  acute  arthritis  of  the  tem- 
pore maxillary  articulation  arc  pain,  redness,  heat,  and 
swelling  and  stiffness  of  the  jaw,  sometimes  amounting 
to  entire  ei,, -me  ..|  the  jaws.  If  suppuration  occurs,  the 
luis  may  escape  through  the  external  auditory  meatus  or 
by  means  of  an  opening  in  the  overij  ing  skin. 

Tii ni in, nl. — The  treatment,  of  this  condition  should 
he  rest  to  the  joint  by  causing  the  patient  to  abstain 
from  mastication,  the  application  of  leeches  over  the 
joint,  hot  fomentations,  and  evacuation  of  pus  as  soon  as 
formed. 

Chronic  Kui.i  matic  Arthritis  of  the  temporo-max- 
illarv  joint  is  essentially  a  disease  of  old  age,  fortunately, 
however,  rarely  met  with.  It  may  affect  one  or  both 
sides,  but  is  more  frequently  unilateral. 

Symptoms. — The  symptoms  are  gradual  enlargement 
of  the  condyle,  which  may  of  ten  be  plainly  felt  beneath 
the  zygoma,  pain  on  opening  the  mouth,  and  a  peculiar 
creaking  in  the  joint  on  moving  the  jaw,  plainly  percep- 
tible to  the  patient.  The  neighboring  lymphatic  glands 
are  enlarged.  The  face  is  distorted,  the  chin  being  in- 
clined  tO  the  sound   side  when   the  disease  is  unilateral, 

carried  prominently  forward  when  bilateral.  The  path- 
ological changes  are  the  same  as  those  of  chronic  arthritis 
of  any  other  joint — the  articular  cartilage  undergoes  dis- 
integration and  absorption,  the  glenoid  cavity  i-  enlarged, 

the  interarticular  cartilage  disappears,  the  eminentia  artic- 

ularis  is  levelled  down  so  a-  to  permit  of  partial  disloca- 
tion, and  the  neck  and  head  of  the  jaw  are  thickened  and 
enlarged.  The  mnscles  are  in  a  state  of  tonic  contraction 
ill  the  effort  to  keep  the  inllaincd  joint  surfaces  in  con- 
tact,   and.  a-   a   ci  m-ci|Ueiicc.   stitTiiess   of    the    jaws   is    al- 

w  a\  s  present  to  a  greater  or  less  degree. 

Treatment.— In  the  treatment  of  this  disease  little  is  to 
be  hoped  for  from  the  action  of  medicine-,  though  active 
counter-irritation  over  the  joint  and  the  exhibition  of  in- 
creasing doses  of  the  iodide  of  potassium  have  been  re- 
commended. 

In  the  "  Transactions  of  the  American  Medical  Asso- 
ciation" of  1881,  Dr.  D.  II.  Goodwillie,  of  New  York. 
describes  an  ingenious  method  of  making  extension  in 
the  treatment  or  this  disease,  which  in  his  hands  yielded 
the  most  encouraging  results.  The  apparatus  consists  of 
an  interdental  splint  which  separates  the  posterior  teeth 
while  the  anterior  remain  tree,  and  which  i-  made  to  act 

as  a  fulcrum  when  the  chin  i-  elevated  by  mean--  of  elas- 
tic strap-  attached  to  a  skull-cap.  thu-  serving  at  the 
same  time  to  keep  the  joint-surfaces  apart  and  to  hold 
the  jaws  immovable. 

A.NKYLOSI8  oi  i  iii  Jaw,  the  resuU  of  arthritis,  may  be 
fibrous  "i'  osseous.  -No  matter  whether  the  disease  is  uni- 
lateral "1-  bilateral,  mastication  i-  impossible. 

The  diagnosis  between  the  fibrous  snd  osseous  varie- 
ties can  onlj  be  ascertained  when  the  patient  i-  under  the 
influence  of  an  anaesthetic 

II  fibrous,  the  jaw-  may  be  forcibly  separated,  and  the 
adhesions  broken  up  by  mean-  ol  a  screw  gag  made  for 
the  pm  p.  and  a  wedge  introduced  between 

the  teeth    to    keep    the    jaws   apart.       The  tendency  of  t  he 

parts  i"  become  fixed  again  renders  the  daily  repetition 
of  this  process  necessary  for  months,  and  eveu  for  years. 
Even  with  the  mosl  constant  can'  on  the  part  of  the 
surgeon,  and  the  fullest  co-operation  of  the  patient,  the 
result  i-  very  seldom  satisfactory,  and  at  the  present  time 
is  rarely  resorted  to,  except  a-  after-treatment  to  more 
rations. 
Division  of  the  fibrous  bands  by  a  tenotome  passed 
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through  the  mouth  into  the  articulation  has  been  fre- 
quently done,  with  some  showing  of  better  results. 

In  both  fibrous  ankylosis,  in  which  so  little  is  to  be 
hoped  for  from  mechanical  treatment,  and  in  osseous 
ankylosis,  or  synostosis,  the  method  which  promises  the 
best  results  is  excision  of  the  condyle  with  a  portion  of 
the  neck  of  the  jaw,  and  establishment  of  an  artificial 
joint.  Less  radical  measures,  as  Esmarch's  operation,  in 
which  a  wedge-shaped  segment  of  the  bone  is  removed, 
and  that  of  Rizzoli,  in  which  simple  section  of  the  bone  is 
made — both  with  a  view  of  establishing  a  false  joint — are 
occasionally  practised  for  the  relief  of  ankylosis,  but  not 
with  the  same  measure  of  success  that  follows  excision  of 
the  joint. 

Esmarch's  and  Rizzoli's  operations  are  more  applicable 
to  the  variety  of  closure  of  the  jaw  depending  upon  cica- 
tricial formation  in  the  buccal  mucous  membrane,  and 
will  be  described  later  on. 

The  operation  of  excision  of  the  joint  is  performed  as 
follows  :  "  An  incision  is  begun  at  the  lower  margin  of 
the  zygoma,  close  in  front  of  the  temporal  artery  where 
it  adjoins  the  ear,  and  carried  forward  along  the  zygoma 
one  and  a  quarter  inch,  the  tissues  being  divided,  layer 
by  layer,  until  the  bone  is  reached.  A  second  incision, 
involving  only  the  skin,  is  then  carried  from  the  centre 
of  the  first  directly  downward  for  about  an  inch.  The 
soft  parts  are  carefully  separated  with  elevator  and  knife 
from  the  margin  of  the  zygoma  and  the  outer  surface  of 
the  joint,  and  drawn  downward  with  a  hook,  thus  pre- 
serving the  parotid  nerves  and  vessels  from  injury. 
The  neck  of  the  condyle  is  then  freed  by  working  around 
in  front  and  behind  with  a  small  elevator,  keeping  close 
to  the  bone  so  as  to  avoid  injury  to  the  internal  maxillary 
artery,  and  finally  divided  with  a  chisel.  If  there  is  bony 
union  between  the  condyle  and  temporal  bone,  tbe  chisel 
must  be  again  used  to  separate  them,  its  edge  being  kept 
directed  somewhat  downward  so  as  not  to  break  through 
into  the  cavity  of  the  cranium."3 

Permanent  Closure  of  the  Jaws  may  be  due  to 
cicatricial  contraction  following  extensive  ulceration  and 
sloughing  of  the  buccal  mucous  membrane. 

This  condition  may  be  the  result  of  cancrum  oris,  pro- 
fuse ptyalism,  or  necrosis.  In  reference  to  closure  of  the 
jaws  from  the  excessive  employment  of  mercury.  Gross 
says:  "Such  an  occurrence  used  to  be  extremely  fre- 
quent in  our  Southwestern  States  during  the  prevalence 
of  the  calomel  practice,  as  it  was  termed,  but  is  fortu- 
nately diminishing.  Children  of  a  delicate,  strumous  con- 
stitution, worn  out  by  the  conjoined  influence  of  mercury 
and  scarlatina,  measles,  or  typhoid  fever,  are  its  most  con- 
stant victims  ;  but  I  have  also  seen  many  examples  of  it 
in  adults  or  elderly  subjects.  In  the  worst  cases  there  is 
always  extensive  perforation  of  the  cheeks,  permitting  a 
constant  escape  of  saliva  and  inducing  the  most  extensive 
disfigurement."  4 

When  the  mucous  membrane  of  the  cheek,  from  one 
alveolus  to  the  other,  is  involved,  the  cheek  is  bound  so 
closely  to  the  jaw  that  all  movements  of  the  jaw  are  ren- 
dered impossible,  and  often  the  space  between  the  teeth 
and  the  cheek  is  so  limited  as  scarcely  to  admit  the  pas- 
sage of  a  probe. 

Frequently  the  new  tissue  has  bone  developed  in  it, 
which  occasionally  is  present  in  the  shape  of  an  osseous 
bridge  extending  from  one  jaw  to  the  other,  thus  serving 
to  bind  the  bones  even  more  closely  together. 

The  condition  of  the  patient  is  pitiable  in  the  extreme, 
as  food  can  only  be  carried  into  the  mouth  in  fluid  form, 
or  by  being  rubbed  against  the  teeth. 

Treatment. — Attempts  at  relief  of  this  condition  by 
division  of  the  cicatricial  tissue  and  forcible  separation 
of  the  jaws  have  proved  unsatisfactory,  since  as  soon  as 
healing  had  taken  place  contraction  of  the  new  cicatrices 
occurred. 

Excision  of  the  nodular  tissue  entirely,  and  transplan- 
tation of  healthy  mucous  membrane,  as  proposed  by 
Dieffenbach,  or  of  healthy  skin,  as  practised  by  Jaesche, 
is  nearly  always  impracticable,  on  account  of  the  difficulty 
of  obtaining  healthy  mucous  membrane  or  skin  near 
enough  to  be  utilized. 


To  separate  the  adhesions  from  the  bone,  and,  in  order 
to  prevent  readhesion,  to  adjust  metal  shields  worn  over 
the  teeth  to  keep  the  surfaces  apart,  and  at  the  same  time 
to  keep  up  forcible  separation,  is  a  method  of  treatment 
that  is  not  only  most  trying  to  both  surgeon  and  patient, 
but  one  that  has  never,  even  when  fairly  tried  for  a  long 
time,  given  satisfaction. 

Dieffenbach's  operation  of  making  an  artificial  joint  be- 
hind the  contraction,  by  simple  section  of  the  bone,  has 
proved  inefficient  on  account  of  the  liability  of  the  divided 
bones  to  reunite. 

The  operation  proposed  by  Esmarch,  of  Kiel,  in  1855, 
of  establishing  a  false  joint  in  front  of  the  contraction,  by 
excising  a  wedge-shaped  piece  of  the  bone,  is  the  most 
rational  treatment  yqj  devised  for  closure  of  the  jaws  de- 
pending upon  contraction  of  cicatricial  tissue.  Of  course 
this  operation  is  only  applicable  to  cases  in  which  the 
disease  is  limited  to  one  side. 

Esmarch's  operation  is  superior  to  the  method  of 
Rizzoli,  which  consists  in  the  establishment  of  a  false 
joint  in  front  of  the  contraction  by  simple  division  of  the 
jaw,  on  account  of  the  tendency  of  the  divided  bones  to 
reunite. 

Esmarch's  operation  is  thus  performed  :  "  An  inci- 
sion is  begun  at  the  angle  of  the  jaw  and  carried  two 
inches  along  the  lower  border.  A  narrow  strip  of  bone 
is  then  cleared  on  both  sides  up  to  the  edge  of  the  gum, 
a  tooth  drawn  if  necessary,  the  chain-saw  passed  around 
the  bone  through  the  incision,  and  the  section  made.  The 
anterior  fragment  is  then  depressed  and  protruded  through 
the  wound,  and  a  wedge-shaped  piece,  from  one-third  to 
one-half  an  inch  in  width  at  the  widest  part,  cut  off  with 
cutting  forceps."  6 

Dr.  J.  Ewing  Mears,  of  Philadelphia,  in  vol.  i.  of  the 
"  Transactions  of  the  American  Surgical  Association," 
reported  a  case  in  which  he  made  a  false  joint  for  clos- 
ure of  the  jaws  from  a  gunshot  wound  by  resection  of  a 
portion  of  the  ramus  of  the  jaw,  together  with  the  coro- 
noid  and  condyloid  processes,  and  obtained  a  good  result. 

In  the  discussion  that  followed  Dr.  Mears'  paper,  Pro- 
fessor  \Y.  T.  Briggs  reported  a  case  of  closure  of  the 
jaws  from  double  synostosis  resulting  from  arthritis, 
caused  by  a  fall  upon  the  chin,  in  which  he  removed  the 
anterior  portion  of  the  body  of  the  jaw.  In  this  case  the 
object  of  treatment  was  to  obtain  an  avenue  into  the 
stomach,  and  excision  of  the  jaw  was  the  only  method  by 
which  this  object  could  be  effected,  inasmuch  as  the 
cause  of  the  condition  existed  on  both  sides — the  lower 
jaw  was  undeveloped,  and  occupied  a  position  some  dis- 
tance behind  the  upper  jaw  ;  the  lower  teeth  were  buried 
in  the  mucous  membrane  of  the  palate,  and  the  mastica- 
tory muscles  had  degenerated  into  fibrous  tissue  from 
long  disuse. 

In  such  extreme  cases  of  closure  of  the  jaw,  excision  of 
a  portion  of  the  bone  is  the  only  resort  of  the  surgeon. 

Charles  S.  Briggs. 

1  Hamilton  :  Fractures  and  Dislocations. 

2  Gross:  System  of  Surgery,  vol.  ii.,  p.  4\5. 

3  Stimson*s  Manual  of  Op.  Surgery,  p.  190. 
*  System  of  Surgery,  vol.  ii.,  p.  405. 

5  Stimson's  Manual  of  Op.  Surgery,  p.  191. 

JEQUIRITY.  Abrus  pr-ecatorius  Linn.;  order  Legumt- 
nosce.  This  little  vine,  which  has  been  long  known  in 
India  and  other  tropical  countries  as  Indian  licorice, 
and  whose  seeds  were  frequently  brought  as  curiosities 
and  playthings  to  this  country  by  sailors  (often  called 
"Black-eyed  Susans,"  or  some  such  fanciful  name*), 
became  suddenly  famous  a  few  years  since  in  the  treat- 
ment of  refractory  cases  of  granular  conjunctivitis. 

It  is  a  woody,  twining  perennial,  with  mimosa-like, 
abruptly  pinnate  leaves,  and  axillary  spikes  of  small, 
pretty,  pink,  papilionaceous  flowers.  Pods  like  pea-pods, 
about  an  inch  long,  each  containing  four  or  five  ovoid 
seeds  ;  these  are  beautifully  polished,  of  a  brilliant  scar- 
let color,  with  a  large,  round,  jet-black  patch  around  the 
hilum:  internal  structure,  odor,  taste,  and  general  com- 
position the  same  as  those  of  domestic  peas  and  beans. 

*  "  Prayer-beads,''  Bentley  and  Trimen. 
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'I'll i -  plan!   has  a  woody,  yellowish  root,  used  in  the 

as  a  poor  substitute  for  Spanish  liquorice.     It  is  the 

seeds  which  have  their  recent  employment  in  trachomatous 

conjunctivitiU.     Thej  are  nol  pois us,  and  have  even 

been  used  as  food  in  Egypt.  There  is  nothing  peculiar 
in  tb< -ii-  composition  to  distinguish  them  from  pulse  in 
era)  i  xcepting  thai  a  decoction  made  from  them  and 
allowed  to  Btand  a  day  or  two  develops  numerous  mi 
crobes,  and  in  this  condition  is  capable  of  raising  an 
intense  acute  inflammation  of  1 1 » « -  conjunctiva,  on 
subsidence  ol  which  the  chronic  trouble  "ill  be  found  to 
have  disappeared  or  abated.  The  process  is  one  of  se- 
vere substitutive  inflammation,  and  nol  easily  controlled 
when  once  called  into  activity  ;  Berious  accidents  and  in- 
jurj  to  the  cornea  and  to  vision  hyve  followed,  bul  nol 
often,  and  ii  i-  still  considered  a  proper  remedy  for  very 
troublesome  cases,  bul  is  used  bul  1  i  1 1 1  <  -  compared  to  two 
years  or  so  ago.  This  use  of  jequirity  was  introduced 
from  Brazil,  where  ii  has  been  practised  for  many  years. 

The  inflammation  "I  jequirity  follows  its  introduction 
in  aboul  fifteen  or  twenty  hours,  and  lasts  five  or  sis 
days,  Extreme  swelling,  closing  of  the  lids,  and  profuse 
Buppuration,  are  its  symptoms. 

Am. ii  ii  Plants. —Peas,  Beans,  Vetches,  etc.  Bee 
Benn  \. 

Allied  Drugs. — Chrysarobin  is  used  upon  similar 
therapeutic  principles,  in  psoriasis  and  chronic  eczema; 
but,  "I  course,  the  bacterial  elemeni  i-  nol  present. 

II'.   /*.   Bolles. 

JOHANNISBAD  is  a  little  village  in  Bohemia,  near  the 
Silesian  border,  picturesquely  situated  in  a  narrow  valley 
aboul  1,900  feet  above  the  level  of  the  sea.  It  possesses 
mewhat  changeable  mountain  climate,  and  although 
the  atmosphere  is  nol  bo  raw  as  in  other  less  wooded  re- 
gions, yet  the  average  temperature  is  low,  the  summer  cor- 
respondingin  this  respect  very  much  to  Bpring  in  our 
latitude.  The  air  is  balsamic,  however,  coming  down 
the  valley  loaded  with  the  odors  of  the  pine  woods,  The 
spring  rises  limn  a  bed  ol  fine  w  bite  gravel,  and  the  water 
is  clear  and  odorless,  bul  has  a  faintly  styptic  taste.  The 
temperature  ol  the  water  is  86  F.  The  following  is  its 
composition.     Each  litre  contains  i 

Grammes. 

I 

0.071 

Magnesium  bicarbonate I 

i-  bicarbonate 

im  obloride I 

0.019 

iiini  sulphate 1 1 

ii  phosphate 0.008 

i     0  020 

Argillaceous  earth,  organic  matter,  etc 0.007 

Total  solids 0.886 

'i  hi  oxygen,  and  nitrogen. 

Johannisbad  is  classed  among  the  indifferent  thermal 
Bprings.  Plunge-baths  al  the  natural  temperature,  and 
also  artificially  heated  baths  art-  given.  The  waters  ex- 
ert a  calming  influence  on  the  nervous  system,  The  spa 
i-  frequented  by  invalids  suffering  from  various  neuroses, 
from  Bexual  disorders,  from  rheumatism,  from  cutaneous 
affections,  and  from  a  tedious  convalesi  ence  after  debili- 
tating diseases.  It  is  sometimes  also  visited  by  patients 
who  have  jusl  been  through  a  somewhat  active  course  of 
treatment  at  Carlsbad  or  elsewhere.  T.  I..  S. 

JOINTS,  DISEASES  OF.  For  the  acute  affections, 
gee  under  the  headings  Osteitis  and  Bynovitis ;  for  the 
<  hronic,  see  under  the  heading  Joints,  Chronic  Diseases 
of,  in  the  Appendix. 

JOINTS,  INJURIES  TO.  A  joint  Is  defined  to  be 
"the  place  nr  pari  iii  which  two  things  are  joined  or 
united;"  in  the  human  Bubjecl  tin-  term  '  articulation  " la 
employed  synonymously  with  It,  especially  if  there  be  the 
leasi  degri  i  of  movement  existing  between  the  bony  sur- 
faces which  form  a  part  of  the  joint.  There  are  certain  tis- 
sues that  are  common  to  all  joints,  such  as  the  bones  and  the 
Btructures  connecting  them— among  which  latter,  for  the 


purposes  of  ihis  article,  « ill  be  considered  those  of  a  'ii-- 
unci  ligamentous  character.  As  joints  ascend  in  the 
scale  ol  perfection  other  tissues  are  added  to  their  struct- 
ure to  meet  the  requirements  incident  to  the  increased 
freedom  and  symmetry  of  their  motion.  A  fair  example 
of  tlds  is  s|,,,u  q  i,y  comparing  the  Bacro-iliac  articulation, 
a  joint  that  is  substantially  fixed,  «  itli  the  hip-  and  shoul- 
der-joints, thai  possess  all  varieties  ol  motion.  The  intro- 
duction of  additional  tissues,  to  serve  the  purposes  Of  in- 
creased motion,  likewise  exposes  the  joint  to  an  Increa 
danger  ol  disease  and  injury  by  reason  of  their  presence. 
While  each  of  the  individual  tissues  forming  the  structure 
of  an  articulation  is  liable  to  all  varieties  of  injury  and  to 
its  inflammatory  sequels,  yet,  as  a  rule,  ligamentous  tissues 
are  si  rained,  cut,  or  ruptured  ;  cartilaginous  and  bony  tis- 
sues are  bruised  or  broken,  and  the  bj  novial  membrane  is 
bruised,  punctured,  cut.  or  torn.  A  respectful  considera- 
tion must  always  lie  given  to  the  vascular  and  nervous 
supply  of  a  joint  ;  and  the  common  relations  of  the  ves- 
sels and  the  nerves  to  its  immediate  structures  are  of  in- 
estimable  importance  in  formulating  the  treatment 
well  as  in  estimating  the  prognosis  of  a  case.  A  joint 
may  he  sprained,  dislocated,  concussed,  and  wounded. 

A.  sprain  is  a  severe  Btretching  or  tearing  of  one  or 
more  ligaments  of  a  joint,  caused  by  violence  that 
wrenches  or  twists  its  connecting  structures.     Although 

the  ci ecting  ligaments  of  a  joint  are  usually  the  first 

of  iu  structures  to  feel  the  effects  of  \  iolence,  and  chai 
in  them  constitute  the  essential  morbid  characteristic!  a  of 
an  ordinary  sprain,  yet  net  infrequently  the  contiguous 
tendons  and  muscles  are  torn;  the  synovial  Inemhranc. 
bruised  or  ruptured:  the  articular  cartilages,  and  even 
the  bony  prominences  are  detached;  and  the  blood-ves- 
i.i  ami  around  the  joint  may  he  ruptured,  causing  the 
surrounding  tissues, ,r  the  joint  cavity  to  be  filled  with 
blood.  Nerves,  too,  are  not  infrequently  bruised,  the  in- 
jury resulting  in  numbnessand  loss  of  power  of  the  parts 
below  the  joint  ;  and  in  obstinate  neuralgias  the  ankle- 
and  wrist  joints  are  sprained  most  frequently,  and  this  is 
due.  not  only  to  the  freedom  of  their  movements,  but 
chiefly  to  the  relations  which  they  hold  to  locomotion  in 
one  instance,  and  to  self-defence  and  prehension  in  the 
other.  The  knee  joint  js  less  frequently  sprained  than 
one  would  suppose  from  the  knowledge  of  its  relation  lo 
the  weight  of  the  body,  and  to  the  leverage  of  the  ex- 
tremities, to  which  function  it  forms  a  most  important 
adjuvant.  The  orbicular  joints  arc  not  frequently 
sprained,  owing  to  their  extreme  range  of  motion,  and 
also  to  the  number  and  strength  of  the  muscles  that  ad 

upon  them.      The  articulations  of  t  li  <•  foot,  especially  the 

medio-tarsal  and  calcaneo  astragaloid,  and  the  metacarpo- 
phalangeal of  the  hand,  are  quite  liable  to  suffer  from 
strains  caused  by  inequalities  of  tin-  ground,  and  by  ac- 
cidents sustained  in  grasping.  A  practical  classification 
of  sprains  into  different  forms  is  nol  feasible,  although 
the  term  sprain-fracture,  indicating  that  a  small  fragment 
of  cartilage  or  bone  is  chipped  off  and  remains  attached 
to  a  ligament,  is  sometimes  made  use  of  to  distinguish 
that  form  of  injury  from  a  simple  sprain. 

Hymptomt. — The  first  symptoms  are.  an  instantaneous 
and  USliall}   severe  pain  at  the  injured  joint,  attended  hy 

an  impairment,  if  not  a  total  loss  of  motion.  Nausea 
and  vomiting,  accompanied  by  a  sense  of  faintness,  may 
he  present,  even  though  the  sprain  he  of  a  minor  degree  ; 
the  outlines  of  the  joint  become  obliterated  by  the  disten- 
tion of  the  sott  parts  from  inflammatory  products  and 
from  extravasated  blood.  If  the  injury  lie  severe,  or  the 
synovial  membrane  he  lacerated,  the  cavity  of  the  joint 
ines  likewise  disiended  \\ilh  similar  products,  that 
add  their  influence  to  efface  the  normal  outlines  of  the 
joint.  The  pain  and  tenderness  continue,  and  after  a  few 
days  an  indistinct  sense  of  crepitation  may  lie  noticed  on 
movement   of -the  joint,  caused   by  the  deposit   of  plastic 

matter  in  the  sott  tissues  aboul  the  articulation.  A  little 
later  the  surface  discoloration  peculiar  to  eMravasaled 
blood  in  the  soft  parts  can  he  seen.  Acute  suppuration 
in  or  about  a  sprained  joint  is  not  to  he  apprehended,  un- 
less the  physical  state  of  the  patient  be  greatly  depre- 
ciated by  tin1  Influences  of  pauperism  or  excesses,     if  the 
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sprain  be  slight,  the  pain  and  swelling  soon  subside  and 
the  functions  of  the  joint  are  again  restored.  If  the  sprain 
be  a  severe  one,  and  the  bones,  cartilages,  or  continuous 
joint-tissues  be  implicated,  the  inflammation  and  the  suf- 
fering will  be  correspondingly  increased,  and  the  conva- 
lescence greatly  retarded.  It  may  require  months  and 
even  years  to  restore  complete  usefulness  to  a  sprained 
joint.  A  sprain  is  often  more  severe  than  either  a  frac- 
ture or  a  dislocation  of  the  same  joint.  If  the  case  have 
been  neglected  or  improperly  treated,  and,  too,  even  when 
ever}'  reasonable  care  has  been  employed,  the  joint  may 
continue  weak  and  uncomfortable  for  a  long  time,  or  the 
articular  surf  aces  may  become  diseased,  and  theentire  limb 
suffer  from  defective  circulation  and  nutrition,  together, 
possibly,  with  disordered  sensations  of  a  hyperaesthetic 
or  neuralgic  nature,  which  are  modified  by  the  various 
barometric  changes. 

Diagnosis. — Were  it  not  for  the  occasional  presence  of 
the  well-known  complications  of  sprains,  the  diagnosis 
could  be  easily  and  quickly  made.  The  frequency  of 
sprains,  and  the  familiarity  of  the  laity  with  their  local 
and  general  phenomena,  usually  render  the  diagnosis  of 
the  surgeon  merely  a  confirmatory  one.  If  a  joint  be 
much  swollen  from  the  effects  of  a  sprain,  a  complicat- 
ing fracture  is  difficult  of  detection,  and  if  the  fracture 
be  an  incomplete  or  impacted  one,  its  presence  may  not 
be  even  suspected  until  the  formation  of  bony  callus. 
Usually,  however,  in  spite  of  the  swelling,  the  bony  land- 
marks of  a  joint  can  be  accurately  defined,  if  but  a  little 
time  and  patience  be  employed.  If  the  swelling  have  ob- 
scured them,  firm  and  continuous  pressure  at  their  estab- 
lished situations  by  the  thumb  or  the  fingers  of  the  sur- 
geon  will  displace  the  fluids  in  the  infiltrated  tissues 
about  the  joint,  and  the  determining  of  their  situation  and 
immobility  becomes  an  easier  matter.  If  the  bony  prom- 
inences of  the  injured  joint  correspond  to  those  of  its  un- 
injured fellow  in  location  and  immobility,  the  presence 
of  a  fracture  or  of  a  dislocation  need  not  be  entertained. 
The  bony  prominences  of  injured  joints  located  in  the 
median  line  of  the  body  can  only  be  compared  to  the 
similar  prominences  of  contiguous  joints  with  which 
they  are  known  to  have  an  established  relation  ;  hence,  it 
is  important  to  recall  the  extent  of  their  normal  variations 
from  each  other  before  completing  a  diagnosis. 

Complications.  —  Fractures,  dislocations,  concussions, 
and  the  contused  and  lacerated  varieties  of  wounds  may 
directly  complicate  sprains.  The  tendons  and  muscles 
contiguous  to  the  joint  may  be  torn  or  stretched,  the  sy- 
novial membrane  lacerated,  and  the  nerves  and  blood-ves- 
sels may  be  torn  or  bruised. 

Treatment. — The  following  are  the  four  leading  indica- 
tions to  be  met  :  (1)  Secure  complete  rest  to  the  injured 
joint ;  (2)  subdue  inflammation  ;  (3)  relieve  pain  ;  (4)  re- 
store the  functions  of  the  joint.  The  importance  of  rest, 
complete  and  absolute,  cannot  be  overestimated.  If  the 
sprain  be  a  severe  one  the  patient  should  be  put  to  bed, 
the  joint  elevated,  and  so  placed  that  it  will  rest  easily  in 
a  relaxed  position.  It  may  be  necessary,  for  the  better 
support  and  protection  of  the  joint,  that  it  be  placed  in  a 
well-padded,  open  wire-gauze  splint.  If  the  sprain  be 
slight  the  patient  may  be  permitted  to  sit  with  the  limb 
elevated  and  resting  on  a  pillow  or  other  similar  support. 
There  is  not  the  least  danger,  in  this  stage  of  a  sprain, 
of  too  much  rest ;  the  danger  lies  rather  in  permitting  too 
early  and  too  free  motion  ;  in  allowing  the  patient,  who 
insists  that  "  it  amounts  to  nothing,"  to  overcome  the  bet- 
ter judgment  of  the  surgeon,  who  should  insist  that  he  be 
quiet.  Slight  and  unheeded  sprains  are  more  frequently 
followed  by  structural  diseases  of  joints  than  are  those 
sprains  that  are  severe,  but  well  treated.  Many  conflict- 
ing rules  have  been  given  to  meet  the  second  indication — 
the  subduing  or  limiting  of  the  inflammatory  processes. 
All  measures  that  judiciously  lessen  the  arterial  supply  to 
the  injured  part  can  be  used  to  meet  the  second  indica- 
tion. Elevation  of  the  limb,  as  before  mentioned,  com- 
bined with  the  gentle,  yet  firm,  pressure  of  cotton  batting 
confined  in  place  by  flannel  bandages,  is  an  important 
measure  preparatory  to  the  transfer  of  a  patient  to  his 
home  or  to  a  hospital,  where  other  means  of  treatment 


can  be  adopted.  The  constant  and  judicious  application 
of  cold  by  means  of  irrigation,  compresses,  ice-bags,  pig's 
bladder,  etc.,  has  its  earnest  advocates,  and,  no  doubt,  has 
a  markedly  depressing  influence  on  the  circulation  of  the 
injured  joint.  There  are  patients,  however,  to  whom  the 
use  of  cold  causes  much  discomfort,  and  to  these  persons 
warm  fomentations  afford  the  greatest  satisfaction.  The 
degree  of  cold  can  be  regulated  by  the  interposition  of 
lint,  cotton-batting,  flannel,  etc.,  and  also  by  elevating 
the  temperature  of  the  media  by  which  it  is  conveyed. 
Medicated  solutions,  either  hot  or  cold,  can  be  used.  A 
solution  of  the  acetate  of  lead  and  opium,  applied  by 
means  of  superimposed  layers  of  tlannel  saturated  with 
it,  or  of  chloride  of  ammonium  and  opium  ;  thin  bags  of 
steeped  hops  and  other  domestic  herbs,  all  afford  much 
comfort  and  medicinal  relief.  The  immersion  of  a  limb 
for  a  considerable  time  in  warm  vapor,  or  in  a  hot  water 
medicated  bath,  the  temperature  of  the  latter  being  grad- 
ually raised,  by  the  frequent  addition  of  warmer  water, 
is  an  admirable  measure,  especially  when  the  more  distal 
joints  of  the  extremities  are  injured.  This  measure  not 
only  soothes  and  relaxes,  but  derives  the  blood  from  the 
inner  structures  of  the  limb  in  a  marked  degree.  Leeches 
can  be  applied  when  the  pain  is  acute  and  the  swelling 
unusually  severe.  The  constitutional  means  of  subduing 
the  inflammation  consist  in  the  careful  use  of  cathartics, 
sedatives,  and  anodynes,  which  should  always  be  admin- 
istered when  the  injury  is  severe.  If  the  sprain  be  slight, 
tincture  of  arnica,  camphor,  or  any  of  the  recognized 
domestic  remedies  can  be  employed  along  with  absolute 
rest.  The  application  of  a  bandage,  tightly  applied,  at 
the  time  of  the  accident,  not  infrequently  relieves  the 
pain  of  slight  sprains  almost  instantaneously.  It  is  im- 
portant that  the  patient  be  relieved  of  all  pain  that  may 
interfere  with  the  necessary  mental  and  physical  rest. 
The  local  means  already  mentioned  may  be  sufficient — if 
nut,  the  internal  use  of  anodynes,  as  codeia,  morphia,  or 
opium,  will  accomplish  this  purpose.  The  fourth  indi- 
cation— the  restoration  of  the  functions  of  the  joint — is 
often  difficult  to  accomplish.  The  pain,  tenderness,  swell- 
ing, and  stiffness  that  so  commonly  follow  a  severe  sprain, 
are  the  principal  impediments  to  its  free  use.  The  first 
three  can  be  abated  in  all  stauvs  of  a  sprain  by  gentle, 
methodical  rubbing,  once  or  twice  daily,  by  the  naked 
hand  from  above  downward,  followed  by  the  uniform 
pressure  of  an  elastic  bandage.  Dampened  soft  sponges, 
or  dry  cotton-batting,  when  bound  firmly  around  a  joint, 
are  admirable  means  of  relieving  pain,  and  of  promoting 
absorption  at  a  later  date.  Stimulating  embrocations,  ap- 
plied at  the  time  of  rubbing,  will  not  only  facilitate  the 
act,  but  also  hasten  a  recovery  by  their  special  influence. 
Hot  and  cold  douches,  too,  are  of  great  use  as  an  adjuvant 
to  the  means  just  mentioned.  Blistering  and  the  use  of 
electricity  often  afford  great  relief.  Passive  motion,  once 
or  twice  daily,  is  the  most  important  agent  to  complete 
the  recovery  of  the  functions  of  a  joint.  It  can  be  com- 
menced as  soon  as  the  inflammation  has  abated,  provided 
that  the  act  be  not  followed  by  pain.  If  pain  be  caused 
by  pressing  together  the  joint  surfaces,  passive  motion 
should  be  deferred.  At  first  the  part  should  be*  moved 
but  slightly,  and  the  effects  upon  the  joint  watched  ;  if 
pain  and  tenderness  follow,  passive  motion  must  be  dis- 
continued until  these  symptoms  have  disappeared.  If 
the  pain  be  slight  and  the  tenderness  trifling  and  transi- 
ent, the  range  of  motion  can  be  increased  gradually  until 
it  corresponds  to  that  of  the  normal  joint.  When  it  is 
certain  that  no  synovial  inflammation  exists,  sufficient 
force  should  be  employed  to  gradually  overcome  all  ad- 
hesions and  contractions  of  the  ligamentous,  muscular, 
and  other  tissues  that  modify  the  functions  of  the  joint. 
The  limb  should  be  used  on  all  seasonable  occasions,  in 
order  that  the  vascular,  nervous,  and  muscular  influences 
that  act  on  the  joint  may  become  properly  stimulated. 
Finally,  it  not  infrequently  happens,  despite  all  possible 
caution  and  efforts,  that  the  "joint  remains  weak  and 
troublesome  for  a  lifetime ;  or  destructive  joint  changes 
develop  that  cause  great  pain  and  suffering,  and  the  pa- 
tients are  only  relieved  by  excision  or  amputation. 
Sequels. — Obstinate  neuralgic  pains  of  a  joint  or  of 
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ilit*  parts  about  it,  of  ;i  paroxysmal  or  of  a  continuous 
character,  usually  exaggerated  b]  barometric  cban 
doI  infrequent!]  follow  a  sprain.  When  other  methods 
fail  t"  give  relief,  it  is  advisable  i"  cul  the  trunks  of 
the  nerve-filaments  thai  supply  the  painful  point.  A 
joint  maj  tx   d  b  stiffened  for  an  indefinite  time, 

and  ii  is,  in  rare  instant  es,  al  intervals  oi  w<  eke  or  months, 
Bubjecl  i"  paroxysmal  attacks  of  active  or  subacute  in- 
flammation .  :i  condition  thai  has  given  birth  to  the  mis- 
nomer "irritable  joint  Countei  irritation  and  immo- 
bility are  commonly  Bufflcienl  to  effecl  a  speedy  cure. 
Chronic  synovitis  and  chronic  osteitis,  althougb  the]  are 
ihpi  i tommon  Bequels,  yet,  in  those  patients  who  possess 
the  bo  called  Bcrofulous  diathesis,  the  liability  to  theii  o< 
currence  should  be  kept  in  view. 

Conci  88i  on  of  a  j"int  i-  caused  by  great  violence  acting 
directlj  or  indirect!-,  on  the  articular  surfaces  ol  that 
structure,  as  falling  from  a  greal  height  and  striking  on 
tin  feel  ma]  concuss  one  or  more  joints  ot  the  lower  ex- 
tremities, and  even  of  the  vertebral  column  itself.  A 
Btrong  Mow  with  the  I'm  may  inflict  a  likedamageon 
one  or  more  joints  of  the  upper  extremity.  The  joints  of 
the  fingers  suffer  from  this  variety  of  injury,  caused  by 
Btriking  the  keys  of  a  piano ;  and  every  barefooted  school 
boy  lia^  Buffi  red  not  a  little  from  concussion  of  the  joints 

of   the   great    toes.     In   s e   instances   no  appreciable 

changes  of  the  joinl  structures  follow  the  receipl  of  the 
violence,  the  force  baving  been  dispersed,  no  doubt,  by 
reason-  of  the  peculiar  anatomical  arrangement  of  1 1 1  *  • 
bon]  structure  of  the  joint,  In  other  instances  the  ar- 
ticular cartilage  is  bruised,  or  cracked,  and  may  be  chipped 
ofl  .  the  bouj  prominences  about  the  joinl  may  be  sep- 
arated; the  ligaments,  too,  are  sometimes  ruptured,  and 
the  synovial  membrane  lacerated  or  bruised.  If  the  verte- 
bral column  have  received  the  violence,  spinal  and  c<  re 
bra!  concussion  may  be  associated  with  it.  and  if  a  fatal 
isE  .'■  does  not  take  place  al  once  the  concussion  is  often 
followed  b]  Berious  consequences,  [fa  joint  be  concussed 
ii\  direct  violence,  the  injury  done  is  limited  to  the  joint 
itself.  Since  this  variety  of  injury  seems  to  be  more 
nearly  allied  to  a  contused  wound  of  a  joint  than  to  any 
other  special  form  of  injury,  it  will,  therefore,  be  consid- 
ered under  that  title.  A  concussed  joint  may  speedily 
recover  its  integrity,  or  inflammatory  processes  may 
quickly  Bupervene,  causing  infiltration  and  softening  of 
its  ligamentous  tissues,  and  disintegration  and  ulcerative 
absorption  of  the  articular  cartilage.  If  the  patient  have 
a  scrofulous,  gouty,  or  rheumatic  diathesis,  chronic  in- 
flammatory changes  may  take  place  in  the  bones  and  car- 
es ol  the  joint. 

Treatment. — The  joint  must  be  immovably  confined  by 
an  appropriate   splint,  and  the   inflammatory  processes 

combated  and  pain  allayed  by  the  various  methods  of 
treatment  employed  lor  sprains. 

\\ Oi  m>s  oi  Joints. — These  wounds  may  be  classified 

in  the  same  way  as  those  of  the  still  parts  of  the  human 
body,    /.'..ill   incised;    (2)    contused;    (3)    lacerated;   (1) 

punctured,  and  (5)  gunshot.  The  nature  and  degree  of 
the  violence  causing  the  wound  of  a  joini  are  the  all- 
important  influences  that  determine  it^  character. 

i.  Incised  Woi  nds  of  Joints.-    incised  wounds  are 
the  simples!  of  the  series  of  wounds  ol  joints,  and  are 

'1  by  the  entrance  into   the  joinl-ea\  ity  of  a  Cutting 

instrument.  The  character  of  this  wound  is  influenced 
by  i  In-  condition  of  the  cutting  edge,  by  the  cleanliness  of 
the  implement,  and  also  by  the  Bize  of  the  incision. 

itoms.  -The  local  indications  are  those  ol  an  open 
wound,  from  which  blood  and,  usually,  synovial  fluid  es- 
cape. It  the  cul  he  small  the  escape  of  synovia  is  propor- 
tionally limited  in  amount  and  in  the  freedom  Of  il^  dis- 
charge The  synovial  fiuid  is  viscid  and  transparent  nor- 
mally, and  ma]  he  mistaken  for  a  similar  fiuid  thai  escapes 
from  a  punctured  bursa  near  the  joinl  ;  but,  inasmuch  as 
man]  ot  these  bursa;  do  communicate  directly  with  the 
main  synovial  cavity  of  the  joint,  the  importance  of  ii- 

presence  from    this  source  should  not  be  underestimated. 

-mall  antiseptic  probe  he  gentl]    introduced  in  the 

COUrse  of  the  Wound,  it  Will  lint  lie  difficult  to  determine 
the   relation   of    the  injur]    to    the    C&vit]    of    the    joint. 


Somewhat    later    the    Bympl S   of   acute   synovitis   will 

probably  occur,  attended  by  constitutional  manifesta- 
tions, especially  if  the  joint  he  a  large  one. 

tment  It  should  he  the  invariable  rule  of  a  sur- 
geon  to  neat  all  open  wounds  ol  joints  thai  involve  their 
cavities  with  the  strictest  antiseptic  precautions.  If  the 
■  -  pi  niiiL'  lie  a  -mall  one.  ami  the  continuous  tlow  of  syno- 
via or  1. 1 1  warrant  the  belief  that  the  septic  influences 

have  nol  a-  3  •  admission  to  the  joint,  the  exter- 

nal surface  should  i»  thoroughly  washed  in  a  strong 
antiseptic  solution  and  the  opening  be  closed  by  catgut 
suiures  carried  down  to  the  synovial  membrane.  If  at  a 
later  period  the  constitutional  and  local  symptoms  war- 
rant the  supposition  that  suppurative  processes  have  in- 
vaded the  joini  cavity,  the  opening  must  he  enlarged  and 

the  ca\ily  Healed  as  if   it   had  been  freely  exposed  at    1  lie 

onset,  If  the  wound  be  one  ihat  communicates  freely 
with  I  he  ca\  ity  of  the  joint,  leaving  little  of  no  doubt  of 
the  previous  admission  of  external  septic  influences,  the 
enl  ire  ea\  ity  of  the  joint  must  be  washed  out  with  an  anti- 
septic solution,  thoroughly  drained,  and  the  external 
opening  closed  by  a  superficial  and  deep  row  of  catgut 
suture-;  the  deeper  row  closes  the  opening  in  the  syno- 
vial membrane,  and  the  superficial  one  unites  the  re- 
mainder of  the  tissues.  If  J,,  gpite  of  all  precautions,  the 
joint-cavity  suppurates  extensively,  it  should  then  be 
laid  open  freely,  carefully  drained,  and  washed  with  an 
antiseptic  solution  as  often  as  i-  necessary  to  keep  it  in 
a  cleanly  condition,  and  under  these  circumstances  it  is 
always  to  be  dressed  antiseptically.  If  it  be  thought 
desirable  to  u-e  cold  to  ctfinbai  the  inflammatory  pro- 
cesses in  a  joini  resulting  from  a  penetrating  wound,  it 
can  be  readily  accomplished  by  first  enveloping  the  in- 
jured joint  in  a  number  of  thickness*  -  of  (loth  saturated 
wiih  a  Btrong  antiseptic  solution,  which  solution  is  to  be 
continuousl]  applied  by  irrigation,  its  temperature  being 
lowered  by  the  int  ans  of  ice  :  or  antiseptic  ice-bags  can 
be  applied  directly  to  the  saturated  envelopes  of  the  joint, 
the  moisture  ol  which  i-  maintained  by  irrigation  with 
the  antiseptic  fluid  at  a  low  temperatun 

Drainagi  of  >,<■ '""'  Joints, — The  importance  of  proper 
drainage  of  all  Buppurating  ea\  ities,  especially  of  a  joint- 
cavity,  demands  that  an  independent  consideration  in-  given 

to  such  joints  as  are  drained  with  difficulty  on  account 
of  their  anatomical  peculiarities.  To  ihis  class  belong  the 
knee,  wrist,  shoulder,  hip,  and  the  tarsal  and  carpal  articu- 
lations. The  proper  drainage  of  a  joint  cai  ity,  like  other 
cavities,  is  based  on  the  simple  tact  thai  the  drainage  aper- 
ture must  be  al  the  most  dependent  part  of  a  cavily.  and, 

also,  that  all  oi  the  po<  kets  of  the  cavity  be  thoroughly 
drained.  Ai  the  time  when  the  drainage-openings  are  be- 
ing  made,  the    limb   should    be   placed   in   the   position   it 

will  take  during  treatment,  in  order  to  arrange  their  loca- 
tion and  direction  in  m  corctance  with  the  force  of  gravity. 
The  knee-joint  has  not  only  extensive,  but  devious, 
outline-,  which  are  greatly  modified  by  the  position  of 
the  leg.  If  the  leg  be  extended  and  the  muscles  of  the 
thigh  be  relaxed,  all  portions  of  the  joint  cavity  are  then 
quite  freely  communicable  with  each  other,  a  fact  that 
is  well  illustrated  pathologically  by  the  floating  patella 
and  bulging  pouches,  bo  diagnostic  of  over-distention  of 
its  synovial  cavity.  As  soon,  however,  as  flexion  of  the 
leg  is  begun,  the  patella  is  brought  in  contact  with  the 
articular  surface  of  the  femur,  and  the  greater  the  deg 
of  flexion  the  firmer  will  be  the  apposition  of  their  ar- 
ticular surfaces;  so  thai,  when  the  limb  is  flexed  at  a 
right  angle  the  joint-cavity  will  be  practically,  although 
not  complete!]  .  di\  ided  into  two  cavities,  one  behind  and 
below  the  patella  and  the  oth<  r  above  it.  With  the  limb 
in  this  position  it  is  not  possible  to  thoroughly  wash  out 
either  cavity  by  the  waj  t.i  the  other.  \\  ben  the  limb  is 
extended  the  upper  synovial  prolongation  ol  the  joint  ex- 
tends often  lour  or  five  inches  above  the  patella,  beneath 
the  tendon  of  the  quadriceps  i  stensor,  and  connects  with 
the  main  joint-cavity  b]  a  free  opening,  which  at  tin 
is  much  constricted.  As  the  leg  is  flexed  this  pouch  is 
continuously  drawn  down,  until,  with  the  limb  fully 
flexed,  it  is  located  at  the  upper  limit  of  the  articular  car- 
tilage at  tin   lower  end  of  the  lemur  ;  therefore,  when 
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this  pouch  is  to  be  opened  at  its  uppermost  limit  the  leg 
must  he  fully  extended.  At  the  posterior  aspect  of  the 
joint-cavity  each  condyle  of  the  femur  rests  iu  a  cup- 
shaped  depression  of  the  ligamentous  tissues,  and  each 
one  should  be  drained  independently.  The  synovial 
membrane  also  surrounds  the  upper  end  of  the  tibia  and 
the  lower  portions  of  the  outer  surfaces  of  the  condyles 
of  the  femur,  and  in  the  recesses  thus  formed,  unless 
unusual  care  be  taken,  inflammatory  products  may  col- 
lect and  decompose.  In  order  to  prepare  for  the  thorough 
washing-out  and  draining  of  the  knee-joint,  the  leg  must 
be  fully  extended,  and  through  an  incision  made  at  one 
side  of  the  patella  the  index-finger  of  the  operator  should 
be  introduced  into  the  joint-cavity,  and  pushed  upward 
beneath  the  patella  into  the  mouth  of  the  submuscular 
prolongation  of  the  synovial  membrane,  the  neck  of  which 
is  stretched  or  divided  if  it  be  too  narrow  to  admit  the 
ready  entrance  of  the  finger,  which  is  then  carried  beneath 
the  vasti  muscles  to  the  uppermost  limits  of  the  sac  ;  and 
at  these  points  the  drainage-tubes  are  carried  through  to  the 
anterolateral  surfaces  of  the  thigh.  The  cavity  above 
the  patella  should  be  additionally  drained  by  tubes  passed 
into  it  at  either  side  of  the  tendon  of  the  quadriceps  ex- 
tensor, close  to  the  upper  end  of  the  patella.  The  re- 
maining part  of  the  cavity  is  drained  through  its  anterior 
and  posterior  portions.  The  anterior  openings  are  made 
beneath  the  ligamentum  patellae,  at  the  apex  of  that 
bone.  The  posterior  drainage-tubes  are  passed  between 
the  hamstring  tendons  and  the  bones  iu  front,  into  the 
posterior  condyloid  pockets  before  mentioned.  Each 
of  the  tubes  should  extend  into  the  joint  only  a  sufficient 
distance  to  permit  the  ready  escape  of  all  fluids  ;  in  no  in- 
stance should  they  pass  through  a  joint  from  side  to  side. 
Through  these  openings  the  joint  can  be  thoroughly 
washed  out  and  well  drained.  The  tubes  arc  permitted 
to  remain  until  all  inflammatory  symptoms  have  sub- 
sided. Those  at  the  posterior  condyloid  depression  and 
in  the  submuscular  pouch  are  the  last  to  be  removed.  The 
wrist,  the  carpal,  and  tarsal  articulations  arc  compound  in 
their  structure,  since  they  possess  more  than  one  inde- 
pendent synovial  membrane.  Each  of  these  joints  is 
opened,  as  a  rule,  on  the  dorsal  surface,  and  great  care 
must  be  taken  not  to  extend  the  operation  into  a  synovial 
cavity  not  involved  in  the  disease. 

The  phalangeal  joints  should  be  drained  on  their  dor- 
sal surfaces,  on  account  of  the  presence  of  the  flexor  ten- 
dons and  their  sheaths.  The  shoulder-joint  is  best 
drained  in  front,  while  the  hip-joint  can  be  drained 
either  behind  or  in  front  of  the  great  trochanter. 

Prognosis. — The  prognosis  for  life,  in  all  cases  of  pene- 
trating wounds  of  joints  followed  by  suppurative  inflam- 
mation, is  good,  if  the  drainage  and  attention  be  thor- 
oughly antiseptic,  and  the  patient  be  not  old  or  in  feeble 
health.  The  larger  the  joint  involved,  the  greater  the 
danger  to  life.  Pyaemia,  septicaemia,  and  extravasation, 
from  prolonged  suppuration  and  suffering,  are  the  com- 
mon causes  of  death,  although  erysipelas  and  tetanus  not 
infrequently  occur.  The  precautions  that  tend  to  save 
the  life  also  favor  the  recovery  of  the  limb.  The  almost 
inevitable  sequel  of  a  continuous  suppurative  process  in 
a  joint  is  partial  or  complete  ankylosis. 

2.  Contused  Wounds  of  Joints. — These  wounds  are 
caused  by  direct  violence  alone  ;  they  may  be  slight  in 
degree,  involving  only  the  soft  parts  at  the  point  of  in- 
jury, or  they  may  be  extensive,  accompanied  even  by 
fracture  or  complete  crushing  and  disorganization  of  the 
bony  structures  of  the  joint.  Iu  the  former  instance  a 
blow  or  a  kick  is  a  quite  sufficient  cause;  in  the  latter, 
the  limb  must  be  caught  between  two  strongly  opposing 
forces,  as  between  the  buffers  of  cars,  or  the  like.  Be- 
tween the  extremes  just  given  any  degree  of  contusion 
may  occur.  In  some  instances,  when  the  local  effects  of 
the  violence  have  not  been  great,  the  joint  is  said  to  have 
been  "  concussed."  I  can  see  no  necessity,  however,  for 
this  independent  distinction,  since  the  difference  in  the 
effects  of  the  violence  and  in  the  indications  for  treatment 
do  not  warrant  this  discrimination. 

Symptoms. — The  symptoms  will  depend  largely  on  the 
degree  of  the  injury.  The  local  symptoms  are  pain,  ten- 
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derness,  and  swelling,  to  be  found  principally  at  the  seat 
of  the  violence.  The  functions  of  the  joint  will  be  im- 
paired in  direct  proportion  to  the  degree  of  the  violence. 
The  first  aim  of  the  surgeon  should  be  to  ascertain  if  a 
fracture  have  occurred  ;  if  so,  the  contusion  becomes  a 
secondary  matter,  and  the  limb  is  relegated  to  the  treat- 
ment of  fractures  implicating  joints. 

Trent  mi  nl. — The  treatment  of  all  uncomplicated  con- 
tusions of  joints  is  practically  similar  to  that  for  sprains. 

3.  Lacerated  Wounds  of  Joints. — In  lacerated 
wounds  of  joints  the  soft  tissues,  and  even  the  ligaments, 
are  torn.  This  variety  of  injury  is  commonly  associated 
with  severe  contusions,  and  also  witli  compound  disloca- 
tions and  compound  fractures  of  a  joint.  The  violence 
of  machinery,  falls  from  high  elevations,  and  from  rap- 
idly moving  vehicles,  are  among  the  common  exciting 
causes  of  these  wounds.  The  knee,  elbow,  ankle,  and 
metacarpo-phalangeal  articulation  of  the  thumb  are,  ow- 
ing to  their  greater  exposure  to  passing  violence,  as  well 
as  to  their  superficial  situations,  the  joints  most  subject 
to  this  variety'  of  injury. 

Symptoms. — The  nature  of  the  wound  and  a  knowledge 
of  the  degree  of  violence  causing  it  are  suggestive  of  the 
gravity  of  the  symptoms.  The  patient  suffers  from  shock 
due  to  the  general  effect  of  the  violence  causing  the 
wound,  as  well  as  from  the  wound  itself.  Locally,  the 
gaping,  irregularly  bordered  opening  from  which  blood 
and  synovial  fluid  may  be  slowly  oozing,  and  through 
which  the  smooth  articular  surface  of  the  joint  may  be 
seen  or  felt,  makes  the  diagnosis  of  a  joint  implication 
positive.  The  wound  may  be  so  small  as  to  be  readily 
closed  by  a  blood-clot,  or  by  the  overlapping  of  the  tis- 
sues. There  is  slight  haemorrhage,  unless  a  main  vessel 
be  torn.  The  synovial  fluid  may  flow  almost  impercep- 
tibly through  even  a  quite  large  wound  ;  it  may  be  clear, 
or  mixed  with  fluid  or  clotted  blood. 

Treatment. — Administer  stimulants  if  the  patient  be 
suffering  from  shock.  The  local  treatment  is  by  far  the 
most  important.  If  a  dislocation  be  present,  reduce  it  at 
once  ;  if  the  bones  be  fractured,  place  them  in  position, 
and  wash  out  the  joint-cavity  and  all  of  the  interstices  of 
the  wound  with  an  antiseptic  solution  ;  secure  all  bleed- 
ing points  and  wrap  the  wound  and  the  limb  contiguous 
to  it  in  several  thicknesses  of  antiseptic  gauze  or  cloths 
saturated  in  a  strong  disinfectant  solution,  until  the  con- 
stitutional state  of  the  patient  will  warrant  a  further  pro- 
cedure. As  soon  as  reaction  is  thoroughly  established, 
administer  an  anaesthetic  and  remove  the  temporary 
dressings  under  strict  antiseptic  precautious  ;  wash  out 
the  joint-cavity  as  before,  removing  all  blood-clots  and 
foreign  bodies  from  it  and  from  the  surrounding  tissues. 
The  edges  of  the  wound  are  then  carefully  trimmed  to 
remove  the  torn,  devitalized  tissue  at  its  borders,  thereby 
converting  it  into  an  incised  wound  ;  all  bleeding  is 
stopped,  and  the  joint  is  drained  by  the  means  of  small 
rubber  or  decalcified  bone  drainage-tubes,  or  horse-hair 
carried  into,  but  not  through,  the  joint-cavity,  at  its  most 
dependent  points.  The  opening  in  the  soft  parts  is  then 
closed  by  a  continuous  suture  of  catgut,  the  wound 
dressed  antiseptic-ally,  and  the  limb  immovably  confined. 
The  dressing  of  the  wound  thereafter  will  be  governed 
\>y  the  recognized  principles  of  antiseptic  surgery.  If 
the  wound  of  the  soft  parts  be  small,  and  a  doubt  exists 
as  to  its  communicating  with  the  joint-cavity,  the  joint 
should  be  given  the  benefit  of  the  doubt,  and  all  interfer- 
ence with  the  opening  by  probing,  etc.,  must  be  care- 
fully done  under  an  antiseptic  douche.  In  this  instance, 
too,  the  wound  must  be  dressed  antiseptically,  and  the 
limb  immovably  confined  while  awaiting  the  development 
of  the  true  nature  of  the  case.  If  the  joint-cavity  be 
opened  sufficiently  to  admit  of  the  escape  of  synovia,  the 
opening  should  be  enlarged  under  antiseptic  precautions, 
and  be  treated  with  the  same  vigor  and  by  the  same 
means  that  were  employed  in  the  instance  of  a  free  com- 
munication with  the  joint.  After  the  wounds  of  the  soft 
parts  are  healed  the  functions  of  the  joint  are  to  be  re- 
stored by  means  of  the  recognized  agencies  for  this  pur- 
pose. Erysipelas,  pyaemia,  septicaemia,  and  also  tetanus, 
may  complicate  all  forms  of  wounds  of  joints,  although 
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much  less  danger  of  th<  a  occurrence  is  to  be  appreben 
ded  since  the  almost  universal  use  ol  antiseptics  Anky- 
losis, more  or  less  complete,  and  even  necrosis,  are  sequels 
to  be  anticipated. 

i  Punctured  Wounds  01  Joints.  —  Punctured 
wounds  of  joints  are  less  dangerous  than  the  lacerated 
variety.  The  well-recognized  agents  that  cause  punc- 
tured wounds  elsewhere  about  the  bodj  maj  likewise 
entei  a  joint-cavit)  The  Beveritj  of  a  punctured  wound 
will  depend  on  the  size  and  the  condition  of  the  agent 
causing  it,  and  also  on  the  force  expended.  A  small  pol 
ished  agent,  that  onlj  enters  the  joint,  need  not  be  fol- 
lowed bj  an)  unfavorable  symptoms  But  if  an  agent 
in-  blunt  and  rusty,  or  be  contaminated  by  septic  mat 
orb  propelled  with  much  force,  sufficient  to  injure  the 
interna]  structures,  a  prognosis  of  immediate  recovery 
Bhould  nol  I"-  enterlaini  d 

Symptoms. — The  Bymptoms  will  In-  modified  by  the  se- 
veritj  "l  the  wound.  It  synovial  fluid  does  not  escape 
from  the  external  opening  the  Implication  of  the  joint- 
cavity  will  1"'  somewhat  problematical,  unless  the  vul- 
nerating  agent  presents  Btrong  evidence  to  the  contrary. 
It.  after  a  day  or  so,  acute  synovitis  Bupervcnes,  attended 
in  the  pain,  heat,  and  joint  disfigurement  characteristic 
of  it,  lini  in  then  exist  that    the  joint    was  in- 

volved  in  the  original  injury.  These  symptoms,  under 
proper  treatment,  may  subside  in  a  few  days,  <>r  they 
may  increase  in  intensity  and  become  associated  with  a 
Uigh  conBtituti  er;  the  site  of  the  wound  becomes 

red,  Bwollen,  and  even  fluctuating,  indicating  the  exist- 
ence "f  pus  around,  and  probably  within,  the  joint.  <>n 
movement  of  the  articulation  the  pain  will  be  intense,  and. 
if  the  knee  be  the  joint  in  question,  the  patient  will  be  ap 
prehensive  of  the  slightest  movement  of  the  bed.  If  the 
ueedle  of  an  aspirator  or,  better,  of  a  hypodermic  sy- 
v  introduced  into  the  joint  cavity,  more  or 
less  pus  ma\  be  found  mixed  w  iih  the  synovial  fluid.  At 
this  time,  too,  suppuration  at  the  entrance  of  the  wound 
is  often  -era.  and.  if  the  wounding  agent  bave  been  a 
i  one,  oozing  of  purulent  synovia  may  be  present, 
The  agent  causing  the  wound  should  always  be  sought 
for  as  -""ii  as  possible  after  the  receipt  of  the  injury,  not 
onlj  f"i  thi  purpose  of  ascertaining  its  previous  physical 
peculiarities,  but  also  to  ascertain  if  it  have  been  broken 
off,  and  if  a  portion  "l  it  may  not  have  been  left  in  the 
cavity  of  the  joint. 

Treatment. — The  patient  must  be  kept  in  bed,  irre- 
spective of  the  trivia]  appearance  of  the  wound.  The 
joint  is  made  immovable,  and  one  or  two  thicknesses  of 
cloth  saturated  with  a  Btrong  antiseptic  solution  should 
be  wound  around  the  joint  to  prevent  external  infection 
at  the  Beat  of  the  injur)  .  and  ice-bags  placed  around  the 
whole.  All  pain  is  to  be  relieved  bj  anodynes.  If  the 
joint  becomes  distended  with  a  questionable  fluid,  and 
the  Bymptoms  point  to  a  possible  suppuration  in  its  cav- 
ity, it  Bhould  be  aspirated.  At  firsl  some  pus-corpuscles 
may  be  found  in  the  fluid  of  the  joint,  even  though  the 
suppurative  action  basnol  become  established,  it  after 
two  or  three  aspirations  the  symptoms  increase  in  inten 
sity,  and  tin-  pus  appears  in  the  fluid  in  greater  amount, 
:i  free  incision  must  be  made  into  the  joint-cavity,  its 
Interior  must  then  be  thoroughly  washed  out  with  antisep- 
tic fluid,  drainage  introduced  at  it-  most  dependent  por- 
tions, and  the  joint  dressed  antiseptically  and  immovably 
confined,  [fit  bethought  that  a  foreign  body  be  in  the 
loint-cavity,  it  must  besought  after  through  a  free  i  r  ni  - 
ion  in  the  joint,  as  soon  a-  active  Bymptoms,  attended 
by  pus  formation  in  the  joint,  present  themselves.  The 
complications  and  sequels  of  punctured  wounds  are  Bub 
Manually  similar  t"  those  of  lacerated  wounds. 

i  nbhoi  Win  mi-  "i  Joints  Gunshot  wounds 
partake  of  the  peculiarities  of  the  laci  rated  and  contused 
varieties,  which  peculiarities  are  often  combined  with 
inon    "t   less  extensive  compound  comminution  of   the 

I j  structures  ol  a  joint.     When  a  rifle  ball  of  the  regu 

lation   Blze  passes  through  a  joint,  the  bony,  cartilagi 
nous,  and  ligamentous  structures  are  more  or  less  disor 
dzed,  and  i  \i  n  tin  contiguous  vessels  .and  nerves  may 
i  riously  Injured  or  destroyed.   If  the  missile  be  a  spent 


one,  or  have  been  propelled  by  an  inadequate  force,  it 
may  lodge  in  the  joint-cavity,  or  become  more  or  less  com- 
pletely imbedded  in  the  articular  extremity  of  one  of  the 
bones  "t  the  joint  ;  and,  too,  a  ball  may  pass  <  )<>m-  in.  or 
may  "pi  n.  either  aspect  of  the  capsule  of  the  joint  (peri- 
articular wound),  causing  a  lacerated  wound  of  it  without 
any  injury  to  the  bony  structure-  whatever;  or  it  may 
pass  through  the  joint,  grooving  either  aspect  of  the  1>< 

Or  of  the  articular  cartil- 

Symptoms.  —  Shock  i-  usually  present,*and  will  demand 
special  treatment  in  manj  instances.  Locally,  the  open- 
ings caused  by  the  ball,  with  their  well  recognized  dif- 
ferential characteristics,  from  which  blood  and  synovia 
may  slowly  ooze,  mark  the  picture.  Crepitus  and  the 
l>ii  -i  nee  of  I" >nj  •  en  be  detected  by 

manipulation.  The  different  courses  that  halls  may  take, 
and  the  various  effects  that  they  may  produce)  are  num- 
berless; yet,  for  practical  purposes,  the  wound  may  be 
supposed  to  present  either  of  the  following  seven  condi- 
tions: (1)  The  ball  may  bave  passed  through  the  cavity 
of  the  joint  without  injury  to  its  bonj  or  cartilagii 
structures.  (2)  It  may  have  entered  the  joint  and  re- 
mained loose  in  its  cavity.  (3)  It  may  have  entered  the 
joint-cavity  and  have  become  imbedded  more  "i  less  com- 
pletely in  the  head  of  a  bone,  i-tilt  may  have  pa— id 
through,  or  have  remained  in.  the  joint,  after  having  fract- 
ured the  hone.  (5)  It  may  have  passed  through  the  bone 
without  fracturing  it.     (6)  It  may  have  caused  a  more  or 

less  extensive  comminution  of  the  I e  structure.     (7)  It 

may  have  destroyed  theVrascular  or  nervous  supply  to 
the  limb  below  the  point  of  injury. 

■■  in  nt. — If  severe  shock  exist,  general  stimulation 
must  be  employed.  If  a  great  loss  of  blood  bave  oc- 
curred, it  may  be  thought  wise  to  transfuse,  or  to  inject 
a  -aline  solution  int"  the  circulation  of  the  patient,  in 
addition  to  the  other  recognized  measures.  The  local 
treatment  is  conservative  and  operative,  and  every  meas- 
ure c ected  with  it  must   be  employed  only  with  the 

most  rigid  antiseptic  precaution-.  If  the  ball  "nave 
passed  through  the  cavity,"  etc..  as  in  the  first  of  the 
seven  conditions,  the  fact  can  be  determined  quite  easily 
by  exploring  the  course  of  the  wound  with  a  probe.  The 
treatment  thereafter  i-  similar  to  that  for  lacerated 
wound>  of  joints. 

The  second  condition  of  the  seven  above  given  is  often 
difficult  to  ascertain,  and  must  be  strongly  inferred  rather 
than  proven,  by  the  comparative  tardiness  and  mildness 
of  the  symptoms  following  the  injury;  by  the  inability 
to  detect  an  injury  ol  the  bone  with  the  probe,  and  by  the 
sensation  as  of  a  foreign  body  within  the  joint,  which 
may  lie  elicited  upon  movement  of  the  articulation.  The 
location  of  the  ball  may  be  determined  by  means  of  the 
porcelain-pointed  probe;  if  this  cann.it  be  done,  the 
wound  should  be  enlarged  sufficiently  t"  admit  the  little 
or  index  fingi  r  of  the  Burgeon,  by  means  of  which,  aided 
by  a  change  in  the  position  of  the  joint,  the  ball  may  be 

located  and  the  extent  of  the  injury  to  the  joint  struct- 
ures be  likew  ise  det<  rmined.  The  ball  and  other  foreign 
bodies  should  then  be  removed,  the  joint  washed  out  with 
an   antiseptic   solution,  and  treated   in   other  respects  as  a 

lacerated  wound  of  a  joint 

The  third  of  the  seven  conditions  can  he  ascertained 
onlj  by  a  direct  examination  by  the  porcelain-pointed 
probe  or  by  the  finger.  Winn  detected,  if  the  ball  be 
movable  it  should  he  taken  away;  if  it  be  immovable 
and  bo  imbedded  in  the  bone  as  to  interfere  with  the 
movements  of  the  joint,  it  should  be  removed  at  once. 
The  after-treatment  should  be  similar  to  that  of  lacer- 
ated wound-. 

If  the  ball  have  passed  through  the  joint  and  fractured 
the  bone,  as  in  the  fourth  condition,  the  fact  can  be  de- 
termined by  the  presence  of  crepitus  added  to  the  com- 
mon signs' of  joint  penetration.  The  treatment  is  similar 
to  that  for  a  lacerated  wound  of  a  join!  complicated  with 
a  fracture  extending  intuit,  i.e. ,  a  compound  fractured 
a  joint.  If  the  ball  have  not  passed  out,  its  location  must. 
be  carefulh  sought  for  by  examining  the  course  of  the 

wound  with  a  porcelain  probe.      If  the  hall  he  found  and 

be   loose,  it  Bhould  be  removed  at  once;  if  it  be  firmly 
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fixed,  it  should  be  permitted  to  remain,  and  the  wound  be 
treated  as  if  the  ball  had  passed  out. 

The  fifth  condition  is  of  rare  occurrence.  Its  existence 
is  recognized  by  the  aid  of  a  probe,  and  by  the  absence  of 
crepitus  and  of  a  false  point  of  motion.  All  bony  frag- 
ments should  be  removed  from  the  track  of  the  wound, 
which  is  then  treated  like  a  lacerated  wound  of  a  joint. 

The  sixth  condition  is  the  common  one,  especially  in 
adult  bones.  The  general  appearance  of  the  wounded 
joint,  together  with  abundant  crepitus  and  freedom  of 
movement  in  all  directions,  will  establish  the  nature  of 
the  injury  ;  but  if  a  finger  be  passed  along  the  track  of  the 
wound  a  more  definite  knowledge  of  its  extent  will  be 
gained.  Large  and  small  fragments  will  be  felt,  together 
with  an  abundance  of  bony  detritus  and  disorganized  car- 
tilaginous tissue.  "When  the  constitutional  condition  of 
the  patient  will  permit  of  it,  a  free  exploratory  incision 
should  be  made  into  the  joint-cavity,  so  that  the  surgeon 
may  choose  between  amputation  or  excision  of  the  joint 
and  the  more  conservative  course  of  removing  all  of  the 
fragments  and  trusting  to  nature  to  provide  a  satisfac- 
tory limb. 

If  the  arterial  and  nervous  supply  to  a  limb  be  de- 
stroyed, it  should  be  amputated  ;  but  it  should  not  be  am- 
putated if  the  vascular  supply  be  sufficient  to  prevent  its 
death,  and  the  nervous  supply  be  ample  to  provide  for 
one  or  more  of  the  important  functions  of  the  extremity. 
If  a  ball  or  fragment  of  bone  be  permitted  to  remain  in 
the  joint-cavity,  and  its  presence  be  followed  by  unfa- 
vorable joint-symptoms,  steps  should  be  taken  to  remove 
it  at  once,  before  the  resulting  inflammatory  action  shall 
have  destroyed  the  joint. 

The  foregoing  propositions  of  treatment  are  gener- 
al ones,  and  any  deviation  in  the  nature  of  the  injury, 
or  in  the  course  of  the  symptoms,  may  call  for  a  new,  and 
even  a  radical,  change  in  tlie  treatment. 

Complication*. — Pyaemia  and  septicaemia  are  the  most 
common  and  fatal  complications  of  wounds  of  joints,  and 
they  are  especially  prominent  in  connection  with  shot  in- 
juries of  joints.  The  more  extensive  the  injury  done 
the  bony  tissue,  especially  the  cancellous  variety,  the 
greater  will  be  the  danger  from  blood-poisoning.  A  shot 
wound  of  a  joint,  however  trivial  it  may  appear,  is  never 
without  danger  to  the  patient.  Erysipelas  and  haemor- 
rhage too  often  occur,  but  they  are  not  of  such  signifi- 
cance as  the  former  complications.  '  Good  drainage  of 
the  wound  and  a  thorough  attention  to  the  antiseptic 
method  of  treatment  will  reduce  the  occurrence  of  septic 
diseases  to  a  minimum.  The  rates  of  mortality  con- 
nected with  the  various  wounds  of  joints,  and  with  the 
operations  for  their  relief,  would  no  doubt  have  been 
greatly  lessened  by  a  close  attention  to  the  principles  of 
the  antiseptic  mode  of  treatment. 

Sequels. — Ankylosis,  caries,  and  necrosis  are  the  com- 
mon sequels  of  shot  wounds  of  joints. 

Wounds  of  Special  Joints. — Hip-joint. — The  peri- 
articular and  gunshot  varieties  only  will  be  considered  in 
connection  with  this  joint.  During  the  late  war  49  peri- 
articular wounds  were  inflicted  on  this  joint,  35  of  which 
were  supposed  to  have  involved  the  joint-capsule  ;  of  the 
35,  21  recovered  and  14  were  followed  by  secondary  trau- 
matic coxitis,  of  which  7  died.  From  both  Union  and 
Confederate  sources  there  are  reported  386  cases  of  fract- 
ure of  the  hip-joint  from  gunshot  violence  ;  of  these,  304 
were  treated  conservatively  and  55  recovered  ;  in  55  the 
joint  was  excised,  and  but  2  recovered  ;  in  27  cases  am- 
putation at  the  hip  was  done,  and  but  2  recovered.  Pri- 
mary excisions  of  this  joint  were  followed  by  the  greatest 
death-rate,  97  per  cent. ;  intermediary  by  91  per  cent. ,  and 
secondary  by  73  per  cent.  Primary  amputations  at  the 
hip  were  followed  by  a  mortality  of  88  per  cent. ;  inter- 
mediary, 100  per  cent.;  secondary,  78  per  cent.  In  ream- 
putations  about  one-third  perished.  The  comparisons  of 
results,  as  to  periods  of  time,  between  excision  and  ampu- 
tation are  based  on  an  equal  number  of  cases  of  each  (66). 
It  is  not  possible  to  determine  which  is  the  best  method  of 
treatment  from  the  results  of  the  civil  war,  with  its  septic 
associations.  I  believe,  however,  in  civil  practice,  where 
all  antiseptic  precautions  can  be  commanded,  that  the 


wound  should  be  explored,  all  pieces  of  bone  and  foreign 
bodies  removed,  the  wound-cavity  thoroughly  drained, 
and  the  antiseptic  method  strictly  enforced.  At  a  later 
date  excision  or  amputation  can  be  done  when  expedient. 

Km i-joint. — During  the  late  war  12  punctured  wounds 
of  the  knee-joint  were  inflicted  by  bayonets,  knives,  etc., 
of  which  the  entire  number  terminated  in  recovery. 
During  the  same  period  39  incised  wounds  of  the  same 
joint  were  received,  33  of  which  were  treated  without 
operative  interference,  with  4  deaths,  and  6  were  followed 
by  amputation  at  the  thigh,  5  of  which  died.  Contused 
wounds  of  the  knee-joint  from  balls,  shell,  etc.,  are  re- 
ported in  43  instances,  of  which  33  were  treated  without 
operative  interference,  with  a  death-rate  of  33.3  per  cent., 
while  the  remaining  10  were  followed  by  amputation. 
Shot  fractures  of  this  joint  occurred  in  3,355  cases  ;  of 
these  about  one-fourth  were  treated  conservatively,  with 
a  mortality  of  about  sixty-one  per  cent.  Primary  exci- 
sion gave  a  death-rate  of  about  eighty-six  percent.  ;  in- 
termediary excision,  92  per  cent.;  secondary  excision,  43 
per  cent.  Amputation  at  the  knee-joint  was  done  189 
times,  of  which  108  were  primary,  with  a  death-rate  of 
53.2  per  cent.  ;  51  intermediary,  with  a  death-rate  of  08 
per  cent.  ;  while  26  secondary  operations  gave  a  mortality- 
rate  of  53.8  per  cent.  Four  of  the  number  are  not  classi- 
fied. If  the  bone  structures  be  comminuted,  a  free  in- 
cision should  be  made  into  the  joint-cavity,  the  entire 
damage  fully  exposed  to  view,  and  the  fragments  of  bone 
and  foreign  bodies  removed.  If,  then,  the  firm  extrem- 
ities of  the  bones  can  be  placed  in  contact  with  each  other 
sufficiently  to  warrant  the  expectation  of  a  useful  joint 
after  recovery,  the  method  of  conservation  can  be  carried 
out  under  strict  antiseptic  principles.  If,  however,  the 
extremities  of  the  bones  be  irregular  and  jagged,  and  the 
periosteum  at  the  seat  of  their  injury  be  destroyed,  exci- 
sion should  be  done  as  soon  as  the  patient's  condition  will 
admit  of  it.  The  question  of  amputation  should  not  be 
entertained,  unless  the  bones  or  the  vessels  and  nerves  lie 
so  much  destroyed  as  to  make  recovery  with  a  useful 
limb  a  matter  of  great  doubt.  If  the  knee-joint  be  filled 
with  blood  as  the  result  of  a  contusion,  it  should  be  with- 
drawn at  once  by  aspiration,  to  avoid  the  delay  incident 
to  its  absorption,  and  also  the  subsequent  obstruction  to 
motion  caused  by  the  presence  of  the  coagulated  fibrin  in 
the  joint-cavity. 

Ankle-joint. — When  a  ball  traverses  the  ankle-joint,  it 
commonly  reduces  it  to  a  mass  of  osseocartilaginous  frag- 
ments. During  the  late  war  this  joint  was  contused  11 
times,  7  of  which  were  treated  without  operative  inter- 
ference and  4  by  amputation.  It  suffered  1,711  times 
from  gunshot  fractures,  of  which  518  were  treated  by  ex- 
pectant measures,  resulting  in  a  death  rate  of  19.5  per 
cent.  Excision  was  done  in  33  instances,  with  a  mortal- 
ity of  29  per  cent.  Primary  excision  was  done  11  times, 
with  2  deaths  ;  intermediary,  8  times,  with  3  deaths  ;  sec- 
ondary, 9  times,  with  4  deaths.  The  joint  was  disarticu- 
lated 161  times,  in  159  of  which  the  death-rate  was  25  per 
cent.  ;  103  primary  amputations  gave  a  death-rate  of  22.7 
percent.;  39  intermediary,  35.9  per  cent. ;  13  secondary, 
77  per  cent.  The  mortality  from  Pirogoff's  method  was 
28.5  per  cent,  ;  from  Syme's  25.0  per  cent.  The  vessels 
and  nerves  are  very  liable  to  be  destroyed  in  gunshot 
wounds  of  this  joint,  which  makes  the  demand  for  a  pri- 
mary amputation  urgent.  If  they  be  intact,  and  the  bones 
of  the  leg  be  not  split  high  up,  remove  the  fragments, 
trim  off  the  sharp  bony  points,  and  endeavor  to  preserve 
the  joint  without  further  loss  of  tissue  ;  failing  in  this,  a 
secondary  excision  is  to  be  done,  or  possibly  an  amputation. 

Shoulder-joint. — The  periarticular  wounds  of  this  joint 
were  72  in  number,  of  which  6  proved  fatal  ;  36  were  dis- 
charged for  disability  caused  by  false  ankylosis  prin- 
cipally, and  30  were  returned  to  regular  or  modified  duty. 
Of  505  gunshot  fractures  of  the  shoulder- joint  treated  by 
conservation,  247  were  discharged  for  disability,  119  were 
returned  to  duty,  and  139  died.  Some  portion  of  the  ar- 
ticular surface  of  the  joint  was  excised  in  885  cases.  The 
primary  operations  gave  a  death-rate  of  30  per  cent.;  the 
intermediary,  46  per  cent.;  the  secondary,  nearly  30  per 
cent.;   8,562  amputations  were  done  at  the  shoulder- joint 
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f<ir  gunshot   fractures;  of  these,  24.1  percent  perished 

i  primary,  19  8  from  intermediary,  and 

percent,  from  secondary  amputation.     The  general  plan 
inshol  fractures  of  this  joinl  can  be 
readily  outlined   63    consulting  1 1  * <  -  plans  recommended 

■  be  Bevera  I  £  injurj  of  joints  that  Lave  ! 

previously  considered  in  this  article  Special  attention 
should  be  paid  !■>  securing  proper  drainage  Absolute 
mil  :t  restricted  diet  should  be  enforced  in  connection 
with  the  expectanl  method  of  treatment.  The  axillary 
pad  "t  ISlromeyer,  or  some  contrivance  that  "ill  fulfil  the 
same  indication,  should  be  employed  to  support  the  arm. 
v-joint. —  Punctured  and  incised  wounds  of  this 
joint  havi  I  rarely,  and  liui  lit i K-  of  special  in- 

-1  N  said  of  them.  This  joint  was  fractured  2,676 
times  from  gunshot  violence  during  the  war,  of  which 
number  '.''.'1  were  treated  throughout  on  the  expectant 
plan,  with  a  mortality-rate  of  but  ten  per  cent.  The 
percentage  from  amputation,  twenty-four  ;  fn  un  excision, 
twenty-three  ;  the  secondary  excisions  gave  the  most  fa- 
vorable results.  When  a  ball  traverses  the  elbow-joint, 
an  almost  complete  disorganization  of  its  structures  is  the 
result  ;  the  vessels  and  nerves,  especially  the  ulnar  nerve, 
tently  injured  or  destroyed.  During  the  treat- 
ire  is  i"  be  taken  that  the  reci  sses  of  the 
joint  arc  well  drained.  If  excision  be  done,  the  bony 
attachments  of  important  muscles,  as  the  coronoid  and 
olecranon  processes,  and  the  tuberosity  of  the  radius, 
must  be  preserved,  it  possible,  else  the  functions  of  flex- 
ion and  extension  will  be  crippled  or  lost. 

11     .-       ,/ — Gunshot  fractures  of  the  wrist-joint  are 

1  tally  perplexing,  since  any  obliquity  in  the  course 
of  the  ball  is  liable  to  injure  the  articulations  of  the  car- 
dub  as  well.     Foui  dred  and  seventy  six  gunshot 

fractures  of  the  wrist  joint  occurred  during  the  war,  of 
which  716  were  treated  bj  conservation,  with  a  death-rate 
ol  7.6  per  cent.  Ninetj  six  excisions  were  followed  by  a 
death-rate  of  15.6  per  cent.;  intermediary  by  25  per 
cent,  and  the  secondary  by  12  per  cent.  Amputation  at 
the  wrist  joint  was  done  in  68  instances,  in  <i»i  of  which 
the  death-rate  was  10.6  per  cent  Fifty  five  were  primary 
amputations,  with  a  rate  of  mortality  of  9.2  per  cent;  7 
wen-  intermediary,  1  ol  which  died  of  tetanus;  5  were 

indary,  of  which  1  died.  The  local  treatment  of  gun- 
Bhot  fractures  of  the  wrist  joint  is  plain  and  straightfor- 
ward,   Expose  the  seal  of  the  injury  and  remove  all  bony 

mm ■  1 1 t  —  .111. 1  foreign  bodies,  trim  off  the  bony  projec- 
tions and  the  soft  tissues  that  are  superfluous  or  devital- 
ized, establish  perfect  drainage,  and  treat  with  antiseptic 
prei  autions  in  all  respects. 

Vertebral  Column. — Gunshot  wounds  of  the  vertebral 
column  an-  treated  mi  the  general  principles  of  similar  in- 
juries  elsewhere.  Remove  all  the  foreign  bodies  and 
bony  fragments  possible  through  the  tract  of  the  wound, 
or  tl  ree  incisions  made  for  that   purpose.     The 

presence  of  the  spinal  canal  and  the  vertebral  foramina, 
with  their  important  contents,  must  !»■  kept  in  mind  dur- 
ing the  operative  procedure  ;  also  the  important  vascular, 
nervous,  and  visceral  relations  of  the  vertebral  column. 
Bhot  wounds  of  the  vertebral  column,  when  treated  by 

c\pi  CtanCj  .  ha\  e  hail  a  death  rate  of  fifty-five  and  a  half 

percent.;  by  operative  interference,  ten  per  cent,  less; 
still,  the  unknown  relative  severity  of  the  two  classes  de- 
li from  the  importance  of  the  difference  of  the  results 
of  treatment  Joseph  1>.  Bryant. 

JOINTS.   MOVABLE    BODIES    IN.     This  title  is  ex- 
pressivi      :   conditions  not   thoroughly  understood,  and 
concerning  the  nature  of  which  various  and  diverse  opin- 
ions bave  been  expressed.     There  is  no  doubt  of  the  fact, 
however,  that  movable  bodies  are  sometimes  found  in  the 
joints  nf  the  human  body,  especially    the  knee  joint — 
ii  possess  more  or  less  of  the  peculiar  character- 
istics of  hyaline  and  flbro-cartilage,  hut  whose  causation 
•1  aiv  i>  yet  in. iic  "i-  less  man.  rs  ol  speculation. 
11  "  movable  cartilage  "  has  been  variously 
applied,  according  to  tin-  fancy  or  judgment  of'thesur- 
In  the  1. in-  instance  it  is  expressive  of  a  too  freely 
movable  semilunar  carl  pendent  on  the  elonga- 


tion or  rupture  nf  the  coronary  ligament-  that  normally 
exert  a  Btrong  influence  in  limiting  its  movements;  in 
another  instance  it  signifies  the  existence  in  the  joint- 
cavities  of  movable  fragments  of  cartilage,  of  a  hyaline 
character,  presumably  separated  from  tin-  articular  car- 
tilage by  SUppOSititiOUS  Or   actual    violence.      In    tact,  all 

internal   derangement   (Hey)  of  a  joint,  especially   the 

knee  joint,  attended  by  suddeii  symptoms  of  a  character 
nut  unlike  those  that  may  occur  with  the  know  n  presence 
ol  an  abnormally  movable  body  or  cartilage  in  a  joint, 
ha--  been  thought,  and  perhaps  justly,  to  depend  on  simi- 
lar  agents   that    fail   to   appear  at  a  point  w  here  a  stipcr- 

ficial  examination  can  confirm  tin-  suspicion  of  their 
existence.  Many  conditions  that  have  been  confounded 
with  movable  cartilages  h  ill  he  noted  under  the  head  of 
causation.  These  movable  bodies  vary  in  shape,  si/,-, 
number,  color,  structure,  consistence,  manner  of  forma- 
tion, relations  to  intraarticular  structures,  etc.  Their 
outline  may  be  oval,  with  a  biconcave,  concavo-convex, 
or  biconvex  form;  they  may  be  globular  or  chestnut- 
shaped;  conglobate  "f  mulberry-formed;  sometit 
pisiform.  The  Last  two  varieties  are  ran— the  first  of 
w  hich  is  formed  partly  or  entirely  of  osseous  tissue  ;  the 
last  is  i  ommonly  lipomatous.  As  a  rule,  their  shape  will 
be  governed  by  tin-  pressure  to  which  tiny  are  subjected, 
dunng  and  after  their  development,  by  the  structures 
of  the  joint  in  which  liny  exist  Tiny  are  of  all  sizes, 
from  those  scarcely  appreciable  to  those  of  the  dimen- 
sions of  the  patella  or  of  ajien's  •  ■:.'.  Their  number  is 
commonly  in  inverse  ratifl  to  their  Bize.  When  of  large 
Size,  but  one  or  two  usually  exist,  while,  under  certain 
circumstances,  there  may  be  fifty  or  more,  especially  in 
the  knee-joint.  Their  color  is  commonly  whitish,  gray- 
ish, or  of  a  pale  straw  -tint.  Their  structure  w  id  depend 
n.. i  a  little  on  the  age  and  source  of  the  bodies.  A  -  a 
rule,  the  more  recent  their  existence,  the  less  linn  will  be 

their  structure.  Tiny  may  be  at  first  fibrous.  Utter  car- 
tilaginous, and  finally  osseous.  Those  bodies  that  origi- 
nate from  other  than  cartilaginous  and  bony  sources  will 
undergo  this,,  various  structural  changes  less  rapidly  and 

completely  than  if  they  arose  from  the  latter.  Their 
consistence  keeps  pace  with  their  tissue  changes,  preserv- 
ing the  similar  relation  to  these  changes  that  characterizes 
other  tissues  of  the  hu ma u  body  w  bile  undergoing  similar 
changes.  The  method  of  their  formation  is  in  many  in- 
stances problematical,  as  will  be  seen  further  along  in 
this  article.  Their  relations  to  the  intra  articular  ti-- 
are  variable  :  they  may  remain  unsuspected  within  the 
inaccessible  recesses  of  a  joint,  or  retreat  quickly  and 
easilj  into  them  when  manipulated  from  without.  Their 
undoubted  presence  in  a  joint  may  giv<  rise  to  no  symp- 
toms ;  or  (heir  unconfirmed  existence  may  torment  the 
patient,  and  even  lender  the  limb  unserviceable.     Various 

joints  are  liable  to  their  formation,  especially  the  knee, 
a  ,  w  list,  and  maxilla  :  the  first  named  is,  however, 
the  most  frequently  affected,  and  here,  too.  they  acquire 
the  largest  growth,  The  ball-and-socket  joints  Buffer 
less  frequently  than  those  of  a  ginglymoid  character, 
owing,  no  doubt,  principally  to  the  influence  of  their  con- 
formation, opposing  the  development  of  these  bodies  in 
the  former  instance,  while  facilitating  their  development 
in  the  latter. 

C't.  vssn  n  v  i  ion .  -  Movable  bodies  in  joints,  be  they  of 
cartilaLrinous  pareiitaue   or  Otherwise,  can   be  divided   for 

practical  purposes  into  two  classes;  .i.  Those  that  are 
iiou  adherent  or  unattached  to  any  restraining  intlm 
consequently  freely  movable  in  all  directions  within  the 
joint-cavity;  (2)  those  thai  arc  attached  by  a  longer  or 
shorter  connection  to  the  cartilage  or  synov  ml  membrane 
of  the  joint,  whereby  the  extent  of  their  movements  is 
limited.  To  the  first  class  belong  the  pieces  of  cartilage 
supposed  to  lie  broken  from  the  articular  extremities  of 
the  bones  'forming  the  joint  ;  also  such  other  bodies  as 
maybe  formed  from  the  synovial  fringes,  or  whose  de- 
velopment is  associated  in  some  problematical  manner 
with  other  of  the  joint  structures,  from  which  they  there- 
after became  detached.  To  the  second  class  belong  dis- 
placed semilunar  cartilages  ;  also  all  other  attached  mov- 
able bodies  within  joints.      It  js  at  once  evident,  with  the 
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exception  of  the  derangements  of  the  serai-lunar  cartil- 
ages in  the  second  class,  and  the  chipping  off  of  the 
articular  cartilage  in  the  first  class — conditions  that  are 
not  interchangeable — that  the  freely  movable  bodies  of 
the  first  class  may  be  constantly  increasing  in  number  by 
rupture  of  the  restraining  influences  of  the  attached  bodies 
of  the  second  class. 

Causation. — Adult  males  arc  afflicted  most  frequently, 
owing,  no  doubt,  to  the  severer  use  of  the  joints,  to  the 
greater  liability  to  traumatic  influences,  and  to  the  ad- 
verse surroundings  of  more  onerous  occupations.  They 
likewise  develop  in  joints  of  those  possessing  rheumatic 
tendencies,  especially  of  the  chronic  arthritic  type.  Trau- 
matism, however,  is  the  most  common  exciting  cause, 
although  it  is  not  necessary  that  it  shall  be  severe,  since 
slight  and  almost  forgotten  violence  has  been  quickly  fol- 
lowed by  tangible  evidences  of  these  bodies.  In  cases  of 
this  nature,  however,  it  is  but  fair  to  presume  that  some 
morbid  process  has  preceded  the  receipt  of  the  violence, 
which  process  rendered  a  separation  of  the  bodies  easy 
on  account  of  the  structural  changes  attending  it.  The 
most  prolific  combination  of  causal  influences  is  trauma- 
tism combined  with  rheumatic  tendencies.  The  causa- 
tive histological  changes  that  underlie  the  development 
of  these  "  movable  bodies"  have  been  much  discussed 
since  1558,  at  which  time  they  were  first  noticed  in  the 
knee-joint  by  Ambroise  Pare.  John  Hunter  referred  their 
origin  to  the  "  living  principle  of  the  blood,"  a  principle 
that,  by  vascularization  and  development,  produced,  ac- 
cording to  circumstances,  either  membranous,  cartilagin- 
ous, or  bony  growths  at  the  seat  of  an  extravasation  of 
blood  ;  hence  Hunter  believed  them  to  be  due  to  an  organ- 
ization of  a  blood-clot  effused  into  the  joint.  Andral  at 
one  time  considered  the  possibility  of  their  origin  from 
chips  of  the  normal  cartilage,  but  dismissed  the  idea,  for 
the  reason  that  they  were  sometimes  found  in  the  cavities 
of  serous  as  well  as  of  synovial  membranes.  Laenncc 
and  Beclard  expressed  the  view  that  they  were  sometimes 
formed  outside  of  a  serous  or  synovial  membrane,  and 
that  the  membrane  was  pushed  before  them  as  they  in- 
creased in  size,  until  they  became  pedunculate  and,  fi- 
nally,entirely  separated  from  the  surrounding  joint-struc- 
tures by  the  rupture  of  the  slender  band  that  connected 
them.  These  observers  appreciated  the  fact,  however, 
that  this  explanation  failed  to  account  for  the  occasional 
formation  of  bodies  of  a  similar  structure  in  the  adipose 
tissue  of  the  orbit,  spermatic  cord,  and  elsewhere.  A  be- 
lief in  this  method  of  formation  is  still  extant.  It  is 
thought  to  depend  on  a  hyperplasia  of  the  tissue  imme- 
diately beneath  the  basement-membrane  of  the  synovial 
lining  of  a  joint,  or  of  fibrin  located  in  this  tissue, 
caused  by  the  stimulus  of  a  blow  or  some  other  form  of 
injury.  They  are  also  thought  to  be  developed  outside 
the  synovial  membrane,  where  that  structure  is  closely 
associated  with  the  periosteum.  In  this  instance  osteo- 
phyte growths  caused  by  violence,  by  deforming  ar- 
thritis, or  b}r  both  influences  combined,  are  thought  to 
press  against  the  synovial  membrane,  causing  it  to  pro- 
ject internally,  and  finally  to  lead  to  movable  bodies  in 
the  joints  by  the  mechanism  just  described.  Rokitausky 
BUggested  that  they  might  sometimes  originate  in  the 
enlargement,  transformation,  and  subsequent  detachment 
of  synovial  villi.  Rainey  investigated  the  subject  from 
this  standpoint  with  much  care  and  detail,  and  seemed 
to  become  convinced  that  the  existence  of  movable  bodies 
in  joints  depended  almost,  if  not  entirely,  on  this  source 
of  production.  Klein,  Yelpcau,  YirchowAVeiehselbaum, 
and  many  others  have  cited  instances  to  show  conclu- 
sively that  at  least  some  movable  bodies  in  joints  may 
be  of  a  cartilaginous  structure,  and  have  had  their  origin 
from  the  articular  cartilage  of  the  joint  containing  them. 
The  great  size  of  many  of  them,  when  compared  with  the 
presumptive  size  of  the  articular  cartilage  from  which 
they  are  supposed  to  have  originated,  is  thought  to  de- 
pend on  the  inherent  vitality  of  the  fragments  and  of  the 
attached  cartilage,  which  causes  an  increase  in  the  size 
of  the  fragment,  wiiile  it  lessens  the  dimensions  of  the 
hiatus  in  the  remaining  cartilage.  There  can  be  no  doubt 
of  the  fact,  in  my  opinion,  that  movable  cartilages,  in  the 


strict  sense  of  the  term,  do  exist  in  joints,  and,  moreover, 
that  these  cartilages  originate  from  chips  of  the  articular 
cartilage  ;  still  it  is  manifestly  unfair  to  suppose  that  a 
joint  full  of  these  movable  bodies  could  have  resulted 
only  from  the  traumatic  displacement  of  "chips"  from 
the  articular  cartilage  of  the  joint  alone,  although  it  can 
be  conjectured  that,  under  favorable  conditions,  detached 
cartilage-cell  sea  it  maintain  a  separate  existence,  and  finally 
become  developed  into  the  independent  bodies  in  question. 

Symptoms. — The  symptoms  of  movable  bodies  in  joints 
will  depend  largely  on  their  size,  situation,  and  mobility. 
If  of  large  size  they  cause  but  little  pain,  but  when 
smaller  and  so  constituted  as  to  admit  of  their  intrusion 
'between  the  articular  joint-surfaces,  they  occasion  severe 
suffering,  and  not  infrequently  violent  synovitis.  A 
sense  of  pain  or  a  queer  feeling  in  a  joint,  the  knee  more 
especially,  attracts  the  patient's  attention,  and  causes  him 
to  examine  it,  when  a  lump  of  larger  or  smaller  size  may 
be  found  on  a  line  of  the  articulation,  which  will  elude 
his  grasp,  gliding  from  one  superficial  portion  of  the 
joint  to  another  at  a  touch,  or  disappearing  altogether  in- 
to the  joint-recesses.  But  little  pain  or  tenderness  attends 
these  movements  at  first,  and  the  functions  of  the  joint 
are  not  interfered  with,  unless  the  body  glides  beneath  a 
tendon  or  ligament  that  modifies  the  movements  of  the 
joint  ;  and  even  then  the  pain  and  loss  of  function  are 
never  of  that  acute  character  that  attends  the  presence  of 
the  smaller  bodies  between  the  articular  surfaces.  If 
large  substances  slip  around  habitually,  the  joint  will  not 
only  become  painful  and  tender,  but  also  enlarged  from 
the  increase  in  the  secretions  of  the  fretted  synovial  mem- 
brane, and  from  extra-articular  deposits  as  •well.  It  is 
seldom,  indeed,  that  sufficient  enlargement  of  the  joint 
occurs  to  entirely  obliterate  the  outlines  or  conceai  the 
movements  of  the  offending  bodies.  In  the  knee-joint 
they  are  found  at  the  side  of  the  patella,  usually  at  the 
external  border,  also  in  front  and  behind  the  lateral  liga- 
ments. A  movable  body  of  large  size  may  harbor  itself 
in  some  joint-recess  and  remain  there  for  an  indefinite  time 
without  causing  trouble,  until  finally  it  again  migrates, 
and  is  then  followed  by  its  characteristic  symptoms.  If 
the  affection  progresses  the  tenderness  and  swelling  of  the 
joint  increase,  and  it  becomes  weakened  ;  the  continued 
irritation  of  the  synovial  membrane  increases  the  amount 
of  its  secretion  ;  the  ligaments  may  become  relaxed,  and 
the  limb  that  was,  at  first,  but  temporarily  incapacitated, 
then  becomes  permanently  lame  and  often  helpless. 

The  symptoms  just  enumerated  are  mild  when  com- 
pared with  those  commonly  attending  the  intrusion  of 
one  of  the  smaller  bodies  between  the  articular  surfaces 
of,  for  example,  the  knee-joint.  The  first  sign  of  this 
occurrence  is  usually  a  sudden  severe  pain  of  an  inde- 
scribable character,  and  the  joint  is  lixed  by  the  violent 
contraction  of  the  muscles  of  the  limb  ;  if  the  patient  be 
moving  he  will  stop  instantly,  seize  the  nearest  object  of 
support,  or  sit  down.  The  pain  is  sometimes  of  a  sick- 
ening character,  causing  the  patient  to  vomit,  and  even 
to  faint.  The  attack  may  occur  either  with  flexion  or  with 
extension  of  the  leg.  and  is  much  more  severe  when  hap- 
pening with  extension,  because  the  greater  the  degree  of 
flexion,  the  greater  the  relaxation  of  the  ligaments  of  the 
joint,  and  consequently  the  less  the  degree  of  pressure. 
In  extension,  however,  exactly  the  reverse  takes  place,  for 
the  greater  the  degree  of  extension,  the  firmer  arc  the  ar- 
ticular surfaces  opposed  to  each  other  ;  and  when  the  leg 
is  completely  and  firmly  extended,  no  separation  of  the 
articular  surfaces  can  be  made,  by  extension  of  a  normal 
knee-joint,  without  rupturing  or  stretching  its  ligaments. 
Immediately  after  the  attack  there  is  a  great  dread  of  any 
movement  of  the  joint,  although  one  soon  has  the  sense 
that  flexion  or  extension  will  make  it  well  again — a  fact 
that  not  infrequently  leads  the  patient,  by  a  resolute  ef- 
fort, to  make  the  attempt,  painful  though  it  be,  and  for- 
tunately his  fortitude  is  often  repaid  by  a  successful  issue. 
In  other  cases  the  joint  will  remain  fixed  until,  by  rest  or 
medication,  the  muscles  are  caused  to  relax.  Attacks  of 
the  kind  just  described  are  usually  followed  by  consider- 
able pain,  tenderness,  and  swelling  of  the  joint,  due  to 
the  synovitis  caused  by  the  violence.     These  attacks  oc- 
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■  ui  at  irregular  and  uncertain  intervals,  sometimes  ;it 
night,  more  often  bj  day,  and  arc  always  induced  bj  a 
f  the  L  ■■  bet  b<  r  it  b<  a  i  ommon  or  an  un- 
usual movement,  the  result  maj  be  the  sami  Poi  these 
reasons  Lhe  patient  lives  in  the  constant  dread  and  uu 
lajnl  tacks,  and  is  thi 

submit  to  almost  at  ial  measures  that  offer  a  pros 

Portunatelj    bowever,  every  n< 
ceeding  at)  ick  is  nol  be 

yet  I  all   painful,  and  theii  is  to  bi 

dreaded  n<  >t  only  for  thi  bul  also  on  account  oi 

the  structural  changes  o  How  theii 

qucnl    repetition.     The  symptoms   associated    with 
ranged  semi-lunar  cartilages  compare  somewhat  forcibly 
with  those  already  mentioned  .  in  fact,  the  diagnosis  be 

twe<  11  the  two  c liiions  will  be  impossible,  unless,  on 

the  i  Ho  sical  examinat  bistorj  "I  the 

reveals  the  existence  of  the  movable  bodies,  while,  on 
theothi  i  band,  their  absence,  along  with  repeated  attacks 
with  extension  of  the  limb,  will  characterize  the  case  as 
: ii.ni.  . Ii  i ang  men!  of  the  cartilages. 
Diagnosis.     Movable  bodies  in  joints  are  to  be  diag- 
nosticated from  only  a  few  rbid  conditions  of  these 

structures.     The  suadc ^  of  the  attack,  the  severity 

of  the  pain,  and  the  ability  of  the  surgeon  or  the  patient 
to  feel  and  to  move  the  concretion,  the  ease  with  which 
the  patient  is  able  to  relieve  himself,  the  chronic  course 
of  the  disease,  without  the  bistorj  of  an  injury,  and  the 
frequent  recurrence  of  the  Bymptoms  from  trivial  causes, 
point  almost  unerringly  to  the  nature  of  the  affection. 

These  phei ma  appear  more  or  less  constantly,  witb 

but  tittle  i  ination  id  Lb  n  cbaractenctice.  in  all  joints  af 
dieted  by  this  disease.  Hey's  "  internal  derangement  of 
the  knee  joint  ;"  the  existence  of  gouty  concretions  on  the 
articular  surfaces  ;  the  catching  of  the  flexor  tendons  of 

tin    leg  on  the  bonj   pr inences  about  the  knee-joint; 

and  locking  of  the  joint  on  account  of  direct  violence  re- 
ci  ived  at  the  tender  points  of  its  anatomy,  maj  each  de 

1  the  unwarj  surgeon.  The  nature  of  the  derange- 
ment described  by  Hey,  and  attributed  by  bim  to  "an 
unequal  tension  of  the  lateral  or  ai'oss  ligaments  of  the 
joint,  or  some  slight  derangement  of  the  semi-lunar  carti- 

s,"  is  still  an  unsettled  question.  Mr  Knott  beli<  ves 
it  to  be  caused  "by  the  combined  twisting  and  lateral 
movement  conveyea  to  the  knee  at  a  moment  when  the 
ligaments  are  as  lax  as  possible,  whereby  the  margin  of 
the  condyle  is  jerked  over  the  edge  of  the  internal  semi- 
lunar fibro-cartilage."  He  cites  from  a  personal  experi 
based  on  repeated  attacks  in  bisown  knee,  and  adds, 
"  It  has  always  been  the  result  of  vt  ry  slight,  and  ineverj 
instance  indirect,  violence  applied  so  as  u>  produce  a  twist 
oi  the  knee,  either  of  the  leg  outward  or  femur  inward." 
as  from  a  light  blow  at  the  inner  side  of  the  great  toe 
when  the  knee  is  slightly  flexed.     He  describes  the  pain 

ading  it  u-  agoniziu  at  the  inner  side  of  the 

joint,  and  accompanied  by  slight  flexion  and  external  ro 
tation  of  the  leg.  Mr.  Noble  Smith,  while  be  does  not 
(Imilit  the  correctness  of  the  inei  banism  of  the  abnormal 

dition  in  the  knee-joint  of  Mr. -Knott,  does  not  con 

Biderit  typical  oi  Hej  s  internal  derangement  of  the  kne< 

Mr.   Knott  believes  that  lhe  variety  of  displace 

it  from  which  be  himself  suffers  is  the  only  known 
m  which  can  occur,  from  slight  or  indirei  1  \  iolence,  in 
an  otherwise  normal  knee-joint.    A.curson  examination, 
the  literature  of  this  subject  will  convince  one 
in  ,1  displaci  menl  of  Lhe  si  m  irlilagi  s,  especially 

ir,  is  quin   frequently  1  be  acti\  e  element  in 
a  case  of  so-called  intern  ement  of  the  knee-joint ; 

an  1  then-  can  be  t  that  direct  and  cir- 

cumscribed vii  eived  at  the  margin  of  the  tibia 

the  coronary  attachments  o)  the  semi-lunar 
Mr  Annaiiilalc  vt  case  of  a  miner  w  ho, 

while  working  in  a  kneeling  position,  fell  something 
way  in  his  right  knee,  which  sharp  pain, 

\  ■  il  treatment  at  home  the  patient  was  admit- 

ted tn  the  hospital.  "  <  »ii  admission  the  joint  was  slight 
ly  » wn||e  11,  a  1  ui  then-  was  :(  small  amount  ol  i  (fusion  into 

its  .is  itj      'The  patient  c plained  ol 

tain  movements  ol  the  joint,  which  frequently   became 


locked  in  a  fixed  position,"  and  although  a  little  manipula- 
tion unlocked  the  joint,  the  frequency  of  occurrence  oi  this 
accident  incapacitated  tin-  patient  from  labor  A  careful 
examination  revealed  a  marked  hollow  at  the  proper  site 
of  ihc  internal  semi  lunai  A  subsequent  incision 

at  this  point  disclosed  the  fact  that  the  cartilage  had  been 
torn  from  its  fastenings  in  trout  and  had  receded  into  tin: 
joint  cavity.  I>i  Reid,  in  1835,  reported  a  case  in  which 
the  external  semi  lunar  cartilage  bad  been  detach)  d  at  its 
rgin,  and  the  cartilage  was  lying  between  lhe 
-pirn-  of  the  tibia  and  tin-  posterior  crucial  ligament, 
ty  changes  in  joints,  displacement  and  interruption 
of  the  action  of  their  ten. Ions,  and  joint  locking  from  di- 
rect violence,  can  be  easilj  dia  led  by  the  history, 

I  on  1  i'i  in  '1  with  a  can  rnal  examination  oi  the  joint. 
The  differentiation  of  attached  movable  bodies  that  gel 
between  the  joint  surfaces  from  semi  lunar  displacement 

i  practicable, at  least  until  n  peated attacks  have  been 
d  even  then  onlj  a  probable  conclusion  can 
he  formed  .  but  inasmuch  as  tin-  treatment  of  both  condi- 
tions is  somewhat  similar,  tin-  prognosis  is  not  materially 
modified 
'I'm  \  1  \11.v1 .     Two  methods  nut  are 

nized,   tin-    palliative    and    the    radical.       The    former   I 

sisN  in  the  1  nfon  1  men!  "!  rest  and  caution  iii  the  move- 
ments of  the  limb,  avoiding  all  such  tions  as  maybe 

followed  by  attacks,  and  especially  guarding  auainst  ex- 
tension  of  the  limbor  rotation  when  flexed.  Stimulating 
liniments,  counter-irritation,  ami  friction  may  afford  the 
patient  satisfaction.     The,  rubber  or  kneecap, 

will  give  a  sen  urffy,  afford  support  to  the  joint, 

and  limit  its  movements.  The  palliative  treatment  is  to 
be  recommended  to  such  as  experience  onlj  a  moderate 
amount  of  trouble  from  the  condition,  and  in  whom  the 
joint  is  not  in  danger  ol  becoming  permanently  impaired, 
old  persons,  and  those  of  indolent  habits  or  ealth, 

need  not  be  encouraged  to  submit  to  the  radical  treatment, 
unless  the  annoyance  be  so  great  ;i-i"li"in  the  hold  on 
life.  The  radical  treatment  may  be  employed  for  the  re- 
lief of  the  following  conditions  1  I  1  To  remove  trouble- 
some Concretions  that  can  be  seen  or   felt  ;   (2)  to  readjust 

a  displaced  semi  lunar  cartilage  and  fix  it  in  position  ;  (8) 
to  expose  the  interior  of  a  joint  tor  the  purpose  of  remov- 
ing all  concretions  that  cause  great  1  rouble,  and  which  can- 
not be  detected  by  external  examination.  Befon  operat- 
ing it  is  essential  that  the  following  conditions  shall  exist. 

for  the  safety  of  the  patient  and  also  for  thee 1  repnfc 

the  surgeon  :  (1)  The  acute  symptoms  resulting  from  pre- 
vious attacks  shall  have  subsided  ;  (2)  all  palliative  meas- 
ures shall  ha\  e  failed  and  the  patient  shall  have  express,  ,| 

a  wish  for  the  treatment  after  all  its  dangers  have  been 
explained;  (3)  the  opportunity  and  ability  to  employ  a 
complete  antiseptic  method.  Trior  to  operating  on  ; 
joint  for  either  of  the  three  foregoing  conditions,  it  is  ab- 
solutely necessary  that  the  surgeon  be  entirely  familiar 
with  the  minutest  details  of  the  antiseptic  method  of 
treating  woui  1  his  factor  alone,  even  more  than 

on  all  the  others  combined,  will  depend  the  .safety  of  the 
limb  and  the  life  of  the   patient,  as  well   as  the  SUCCI  ss  of 

the  operation      Concretions  that  can  in  seen  or  fell  can 

,111.  i\eil  in  the  following  manner:  The  concretion 
in u-i  be  lust  "cornered,"  and  held  by  the  fingers  of  an 
assistant  ;  it  is  then  fixed  and  held  in  position  by  a  strong, 
sharp  in  idle,  w  bich  is  passed  through  the  super-impost  <! 
soft  parts  into  its  structure.    The  disengaged  hand  of  the 

assistant  should  hold  the  needle,  while  the  fingers  of  his 
other  hand  are  retained  ill  a  position  tO  Steady  lhe  mov- 
able bodj  and.  if  necessary,  to  prevent  itsescape.  A 
incision  is  then  made  by  the  operator  through  the  sofl 
parts,  directly  dow  n  on  the  long  axis  of  the  morbid  body  ; 
when  ihc  synovia]  membrane  is  reached  all  bleeding 
points  must  be  closed  by  line  cat-ut  ligatures  ;  the  mem- 
brane is  then  incised,  its  lips  separated,  and  ihc  growth 
seized  bj  a  strong  pair  of  mousi  tooth  forceps,  and  ex- 
tracted. Not  infrequently  the  growth  w  ill  escape  through 
the  opening  in  the  synovial  membrane  as  soon  as  it  is 
made.     If  thi  n  i«    attached  by  a  pedicle,  its 

connection  should  Ix    Bcvered  as  far  inward  as  possible. 

II  Othei    COm  as  be   present,  they.   loo.  should    be    re- 
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moved  through  the  same  opening,  if  it  be  possible  to  do 
so.  The  wound  is  then  closed  by  two  rows  of  sutures  ; 
the  deep  one,  of  fine  catgut,  unites  the  lips  of  the  synovial 
membrane  and  the  soft  tissues  immediately  above  it ;  the 
superficial  row,  which  may  be  of  coarser  catgut,  unites 
the  remaining  portion  of  the  incision.  A  few  strands  of 
carbolized  horse-hair  can  be  passed  between  the  two  rows 
to  drain  the  wound,  which  is  then  surrounded  by  antisep- 
tic dressings,  and  the  joint  is  immovably  fixed  by  a  plas- 
ter-of-Paris  splint,  or  by  any  other  agent  that  will  meet 
that  indication.  The  sensations  of  the  patient  must  be 
carefully  noted,  and  his  temperature  taken  at  least  three 
times  daily,  unti-1  all  danger  of  inflammation  shall  have 
passed.  If  additional  concretions  exist  at  another  aspect 
of  the  joint,  they  should  be  permitted  to  remain  until  an- 
other time,  since  it  is  unwise  to  expose  the  patient  to  the 
dangers  of  additional  incisions  into  the  joint-cavity.  A 
displaced  semi-lunar  cartilage  may  be  readjusted  and 
fixed  in  position  in  the  following  manner  :  Place  the  limb 
at  an  angle  of  about  forty-five  degrees,  then  make  an  in- 
cision down  to  the  synovial  membrane,  in  the  long  axis 
of  the  depression  corresponding  to  the  normal  situation 
of  the  displaced  semi-lunar  cartilage  ;  check  all  haemor- 
rhage, and  open  into  the  synovial  cavity  as  in  the  preced- 
ing instance  ;  extend  the  leg  somewhat,  so  as  to  push  the 
cartilage  forward,  if  possible  ;  seize  the  cartilage  with 
mouse-tooth  forceps  and  attempt  to  draw  it  into  i;s  nor- 
mal position  ;  at  the  same  time  extend  the  leg  to  facilitate 
the  attempt.  When  properly  located  it  is  sewed  to  the 
fascia  and  periosteum  at  the  border  of  the  tibia,  by  fine 
catgut  sutures,  and  the  wound  is  then  closed  as  in  the 
preceding  operation.  The  limb  is  then  placed  as  straight 
as  possible  without  causing  pain  to  the  patient.  The 
wound,  the  limb,  and  the  patient  are  then  treated  in  other 
respects  as  after  the  operation  for  the  removal  of  float- 
ing concretions.  The  limb  should  be  kept  extended  for 
at  least  five  or  six  weeks,  to  permit  the  repair  of  the  tis- 
sues that  hold  the  semi-lunar  cartilage  in  proper  position. 
•The  exploration  of  the  interior  of  a  joint,  especially  of 
the  knee-joint,  may  be  deemed  feasible,  as  one  of  the  der- 
niers  ressorts,  for  the  purpose  of  removing  therefrom  mov- 
able concretions,  the  effects  of  which  may  have  reduced 
the  patient  to  a  state  of  despair.  A  stiff,  painless  joint  is 
much  more  to  be  preferred  than  a  flexible  one  every 
movement  of  which  may  inflict  upon  the  patient  inde- 
scribable pain.  A  joint  of  this  character  may  be  fixed  by 
mechanical  appliances,  and  by  this  means  become  a  use- 
ful member.  If  this  plan  should  fail,  however,  excision 
is  the  only  measure  remaining  whereby  the  limb  may  be 
saved  and  the  joint  trouble  eradicated  at  the  same  time, 
— except,  perhaps,  when  it  is  amenable  to  treatment  by 
arthrotomy.  There  can  lie  no  doubt  of  the  fact,  I  think, 
that  a  simple  exploration  of  the  knee-joint,  under  thor- 
ough antiseptic  precautions,  and  the  removal  therefrom 
of  all  offending  concretions,  is  fraught  with  much  less 
danger  to  the  patient  than  is  the  operation  of  arthrotomy 
or  excision.  The  immunity  from  danger  almost  invaria- 
bly attending  the  opening  of  the  knee-joint  for  the  pur- 
pose of  wiring  a  fractured  patella,  seems  to  me  to  em- 
phasize the  advisability  of  adopting  a  similar  procedure 
before  resorting  to  excision  or  amputation.  It  is  no 
doubt  true  that  the  irritated  and  inflamed  state  of  the 
joint-structures,  caused  by  the  harrowing  they  have  re- 
ceived from  the  concretions,  predisposes  to  attacks  of 
severe  inflammation.  'Yet,  notwithstanding  this  tendency, 
I  am  of  the  opinion  that  an  explorative  operation,  and  the 
removal  of  these  bodies  when  found,  is  a  measure  that 
may  be  commended  in  advance  of  arthrotomy,  excision, 
or  amputation.  The  incision  for  this  purpose  can  be 
made  at  either  side  of  the  patella  or  through  it — no  special 
directions  can  be  given  for  it ;  general  principles,  how- 
ever, do  teach  the  surgeon  to  so  regulate  all  incisions  into 
a  joint  as  to  best  meet  their  purpose  and  at  the  same 
time  to  best  preserve  the  functional  integrity  of  impor- 
tant structures.  After  the  completion  of  the  operation 
the  joint  should  be  drained  at  its  lowest  point  by  means 
of  rubber  or  decalcitied-bone  drainage-tubes  introduced 
into,  but  not  through,  its  cavity.  The  wounds  of  the 
soft  parts  are  then  closed  by  two  rows  of  catgut  sutures, 


as  before  described,  and  dressed  antiseptically  and  the 
joint  immovably  fixed.  The  intraarticular  lipomatous 
bodies  can  be  best  treated  by  the  palliative  means,  which 
means  may  even  be  sufficient  to  effect  a  cure.  These 
are,  however,  the  only  ones  that  can  be  removed  by  any 
other  than  the  radical  measure. 

Prognosis. — The  prognosis  as  regards  life  is  always 
good  in  this  disease,  but  it  is  uncertain  as  regards  the  use 
of  the  limb,  depending  largely  on  the  frequency  and  se- 
verity of  the  attacks,  as  well  as  on  the  degree  of  the  result- 
ing synovitis.  It  can  be  safely  said,  however,  that  an 
instance  of  cure  by  the  palliative  methods  is  yet  to  be 
recorded,  except,  perhaps,  when  the  disease  was  charac- 
terized by  the  presence  of  only  lipomatous  bodies.  The 
death-rate  following  the  removal  of  the  concretions  is, 
according  to  the  figures  of  Dr.  G.  Gaujot,  published  in 
18^1 ,  a  little  over  five  per  cent.,  which  is  nearly  three  per 
cent,  in  excess  of  the  results  shown  by  Barwell  in  1875  ; 
but  inasmuch  as  it  does  not  appear  whether  or  not  all 
of  these  cases  were  treated  by  rigid  antisepsis,  the  results 
cannot  be  accepted  as  conclusive  evidence  of  the  issue  of 
similar  cases  at  the  present  clay.  So  far  as  my  own  obser- 
vation is  concerned,  I  have  yet  to  learn  of  an  unfavora- 
ble termination  to  this  operation  when  strict  antiseptic 
precautions  were  observed.  The  prognosis  as  regards 
life  or  limb  following  the  fixation  of  a  displaced  semi- 
lunar cartilage  is  difficult  to  estimate,  since  there  is  but 
one  case  reported,  so  far  as  I  know,  which  was  that  of 
Mr.  Annandale,  in  1883.  This  patient  made  a  complete 
recovery,  from  both  the  operation  and  from  the  semi- 
lunar displacement.  I  am  not  in  the  possession  of  any 
data  upon  which  to  base  the  prognosis  of  exploratory  in- 
cision of  the  knee-joint  for  the  purpose  of  removing 
troublesome  concretions,  but  if  the  amount  of  damage 
necessary  to  accomplish  this  object  be  compared  to  that 
inflicted  on  the  joint  for  other  purposes,  one  can  at  least 
hope  for  a  comparatively  favorable  prognosis. 

Complications. — Synovitis  of  a  greater  or  lesser  grade 
of  intensity  is  quite  sure  to  follow  each  attack,  and,  also, 
the  joint-structures  often  become  much  disorganized  by 
the  complicating  inflammatory  processes.  Gout,  and  es- 
pecially rheumatism,  are  important  in  the  light  of  causal 
complications.  The  physical  and  moral  conditions  of  the- 
patient  are  depreciated,  not  only  by  indoor  confinement, 
but  also  by  the  effect  of  the  repeated  and  varied  disap- 
pointments incident  to  the  persistency  of  the  disease.  The 
sequela1  and  complications  are  so  closely  interwoven  that  a 
practical  discrimination  between  them  is  hardly  essential 
for  the  purposes  of  treatment.  Joseph  D.  Bryant. 

JORDAN  ALUM  SPRINGS.  Location  and  Post-office, 
Jordan  Alum  Springs,  Bath  County,  Ya. 

Access. — By  Chesapeake  &  Ohio  Railway  to  Goshen  ; 
thence  by  stage  to  springs. 

Analysis. — One  pint  contains  : 

Alum      Chalybeate  Spring, 

Spring.  52.7°  F. 
OVm.  E.  Aiken.)  (T.  W.  Mallet.) 

Grains.  Grains. 

Carbonate  of  magnesia 0.093 

Carbonate  of  iron 0.088 

Carbonate  of  mansranese 0.005 

Chloride  of  sodium 0.001  0.(114 

Sulphate  of  potassa 0.164  0.016 

Sulphate  of  soda 0.022  0.017 

Sulphate  of  magnesia 0.047  

Sulphate  of  alumina 3.172  

Sulphate  of  iron 2.317  

Sulphate  of  lime 0.555  0.464 

Phosphate  of  iron 0 .031  .    . . 

Phosphate  of  lime  (tribasic) 0.002 

Iodide  of  sodium 0  088  

Silicate  of  soda 0.314  

Crenate  of  iron 0 .  085  

Crenate  of  ammonia 0 .  066  

Alumina 0.007 

Silica 0.090 

Sulphuric  aeid  (free)    2 .055  

Organic  matter 0.073  0.011 


Total 10.580  0.806 

Gases.  .   Cubic  inches. 

Carbonic  acid -. 0.77  0.70 

Oxygen '. 

Nitrogen    ...'... 


0.20 
1.07 
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'I'm  rapj  i  mi  Propi  rtd  -  This  is  an  excellent  alum 
water,  beneficial  as  a  mild  astringent  and  tonic  Catar- 
rhal disi  ired ilieved  bj  it,  and  the  form  of 

the  iron  (carbonate)  in  the  chalybeate  Bpring  is  a 
.1  adjunct. 

I  b<  se  Bprings  are  Bituated  in  the  Will  Mountains  of 
\\ i  ■:•  i :.  Virginia,  a  range  a  in  mi  thirty  miles  east  of  and 
parallel  to  the   Uleghanies.     The  seem  I  about  is 

mtiful,  which,  with  the  efficacj  ol  thi  iiders 

!  ll  1-  B   MT\    aMlai  ii\  r  le-ort. 

JORDAN  SPRINGS,  location  and  Post-office,  Stephen- 
Bon's  1  h  i  Qty,  Va, 

Access  Bj  Baltimore  vV  Ohio  Railroad  (Harper's 
rj  A  Valley  Branch  from  Harper's  Ferry)  to  Stephen- 
son's .  thence  by  stage  to  Bpi  ii 

Analybie  i  I    A.ntisell). — One  pint  contains: 

1  218 



h 

mate  of  manganese 

a ■ 



.     0.641 

Alumina    I 



- 

Cub.  in. 
Sulphureiu-<l  hydrogen 

Tin. i:  \ n  i  in  Properties. — These  are  verj  mild  sul- 
jilnir  waters. 

The  springs  are  Bituated  i  med  Shcnandoab  Val- 

ley, about  five  miles  from  Winchester.  The  hotel  and 
Bprings  are  beautifully  located  in  a  grove  on  the  banks  of 
a  sin  G.  /•'.  /•'. 

JUJUBE  Codex  Med.).  The  fruit  of  Ziziphvs vulgaris 
I.amk  :  Order,   Ii  a  Syrian  shrub,  cultivated 

in  Southern  Europe.  Ii  consists  of  oval  drupes  as  large 
as  nutmegs,  with  a  yellowish,  sweet,  acidulous,  or  as- 
tringent pulp,  which  acquires  a  slightly  n  i  1 1 '  >i  i  -<  odor 
upon  drying,  and  basa  pointed,  i  stone.     They 

are  edible,  slightly  nutritious,  and  demulcent,  but  bave 
no  important  medicinal  properties.  The  so-called  jujube 
paste  tains  any  product  of  the  jujube  itself. 

Allied  Plants.  Several  other  species  ol  Ziziphusfur- 
nish  Bimilarh  inferior,  but  edible  fruits.  The  order  con- 
fer of  verj  g 1  cathartic  plants,  and  some 

which  yield  coloring  agents  of  value.     (See  Bi  i  kthorn.) 

Lllied  Drugs.-  Black  Currants,  Elderberries,  and 
i'l  oihcr  mawkish  fruits,  maj  be  taken  for 
comparison.  li'.  P.  Bolles. 

JULIUSHALL.  This  is  a  Bmall  place  in  Brunswick, 
nrai  1 1  -I/inn  lying  at  an  elevation  of  nearly  1,000  feel 
abo>  Tin-  air  is  invi  denvi  ith  the 

balsamic  odors  of  the  Oberharz.  There  are  Beveral  saline 
sprin  omposition  of  two  of  which  is  as  follows: 

In  ever)  thousand  parts  are  contained  of 

brunnen.         brunni  n. 

■ 



U.flO 

•  1.1" 

in  Bulphate  





• 

■  ii.  i-  aredilutcd  and  used  for  bathing,  and  are 
also  taken  internally  mixed  with  whe)  or  Belters.  To 
tie    water  used  in  hath.  ten  added  a  decoction  of 

pint  /'.  /    S, 

JUNGBRUNNEN  is  a  small  spa  1>  ing  in  a  pretty  valley 
in  \\  irtemberg,  a  short  distance  from  Rottweil,  at  an  al- 
titude ol  -nine  2,000  feet  above  the  si  a      I'm  re  is  a  weak 


earthy  mineral  Bpring  in  the  place,  the  water  of  which, 
mixed  with  the  saline  waters  of  VVilhelmshall  at  Rotten- 
mtinster,  is  used  for  bathing  purposes.     Much  use  is  also 

made    of    whey    ill    the   treatment    ol    patient-    visiting  the 

Bpa.  7'.  / 


JUNIPER  [Junipenu,  \  .  s.  Ph.;  Frvctus  Juniperi, 
I'h.  (.i  ,  od(  \  Med.). 

The  common  European  juniper,  Jvniperus  eommvnii 
Linn.  .  Ordi      i  i  uriable  Btature,  sometime! 

attaining  the  dimensions  ol  a  small  tree  :  mure  often  it  is 
a  -hurl,  broad,  pyramidal  shrub,  with  spreading  branches; 
Bometimes  it  consists  only  of  a  large  fiat  rosette,  with  its 
prostrate  or  slightly  ascending 
branches  lying  on  and  rooting  in 
tin  ground  ;  by  this  habit,  a*  well 
as  bj  its  slender,  spreading,  awl; 
shaped  lea\  es  in  «  borls  of  three. 
and  bj  its  larger  and  mure  juicy 
berries,  it  iseasilj  distinguishable 
from  the  common  junipi  r  of  this 
countrj  i./ 

This  -I  -  in  nearly  all 

parts  of  Europe,  and  is  also  w  idely 
distributed  through  (  entral  and 
Northern  Asi 
well  as  in  the  Unit- 
ed   S  ither 
native  or  natural- 
i/i  ii       The  (false  i 
"  berries  "    are    in 
reality  short  fleshy 
0           1 1  mes,  whose  three 
Fio.  inon.— i,  jir                       h  Fruit  at-  upper  scales  have 

bushed.      BaiUon.)    O,  Juniper  frnit,  Eepa-    ,  .  , 

'     .     ""        ","     auu 
JU1CJ  .     and     coal- 

]  over  the  thn  e  stonj  carpels  :  the  rudiments  of  their 

scale-lips   ma]  ir  the  top  of  the  fruit.     The 

lower  scales  are  small,  dry.  and  appressed  t"  the  axis  nr 

peduncle.     Tl  shrivel  a  g I  deal  in  drying,  and 

are  desi  ribed  in  the  Pharmacopoeia  a-  follows  : 

"  \i  aii\  globular,  about  one  third  of  an  inch  (8  milli- 
metres)  in  diameter,  dark  purplish,  with  a  bluish-gray 
bloom,  a  three-rayed  furrow  at  the  apex,  internally 
pulpj    ii  aining  three  ovate,  somewhat 

triangular,  bony  seeds,  with  several  large  oii-glands  on 
the   si  odor  aromatic;    laste   sweet,   terebinthin- 

ate,  bitterish,  and  slightly  acid." 

Composition.  -The  most  important  substance  is  the 
i  which  they  contain  from  one-half  to  one 
and  a  half  per  cent.  This  is  a  clear,  colorless  or  yellow, 
pleasant  smelling,  turpentine-like  liquid,  capable  of  being 
-i  parated  into  a  lighter  and  heavier  portion.  Upon  stand- 
ing it  oxydizes  and  separates  a  stearoptene.  Juniper  ber- 
ries i  on  tain  also  six  or  eight  per  ci  nt  of  wax,  twenty  «>r 
ni' >re  "i  -      •  .  m\  or  eight   i  i  -  sub- 

stances, a  littli  '  lime,  and  a  considerable  quan- 

tity ol  a  yellow  powder  resembling  chrysophanic  acid, 
called  Juniperin.  The  medicinal  value  is  principally  in 
the  oil. 

\i  im\    \mi  Use.— Juniper  berries  and  oil  have  the 
properties  of  the  tcrebinthiuatc  substances  in  general.    In 
Bmall  doses  aromatic,  stimulant  to  the  stomach  and  ii 
tines,  baemostatic ;  in  hi  bli    ol    producing 

gastritis,  nephritis,  stranirury,  etc.,  as  \\ ill  a-  nen 
disturbances  A  violet-like  odor  in  the  urine,  and  a  co- 
paiba-like erythema,  are  occasionally  after  its 
administration.  Juniper  berries  arc  or  ought  to  be,  used 
in  making  the  liqueur  called  gin,  which  is  alcohol  dis- 
tilled off  from  tin  m  and  containing  their  oil.  They  are 
,ii.  h  ui\  i  ii  by  ihemseh  es  in  this  country,  but  might 
be  used  as  a  stimulating  diuretic;  an  infusion  or  the  "il 

being  li-ed. 

Adminisi  r  \  i  i.in      Prom  four  to  eight  grammes  >  I 

Gm.     -j.r    1\.   ad   cxx.)  inaj   be   given  at  a  dose.     An 

infusion  of  the  bruised  berries  extracts  much  ol  the  oil, 

the  sugar,   etc.,   and   is  ;m   acceptable  form.     The  oil 

J  l      S    Ph.)  may  also  be  given,  but  is 
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much  adulterated  with  harsher  oils  from  the  tops  and 
leaves,  and  even  with  oil  of  turpentine.  Dose,  five  or  ten 
drops.  There  is  also  a  simple  spirit  of  juniper  (Spiritua 
juniperi,  U.  S.  Ph.,  three  per  cent,  in  alcohol),  not 
much  used  ;  and  a  compound  spirit  (Spiritus  Juniperi 
Gompositus,  U.  S.  Ph.),  or  artificial  gin,  offered  as  a  more 
reliable  aromatic  than  that  liquor.  Its  composition  is  as 
follows  :  Oil  of  juniper,  10  parts  by  weight  ;  oil  of  cara- 
way, 1  part  by  weight  ;  oil  of  fennel,  1  part  by  weight ; 
alcohol,  3,000  parts  by  weight;  water,  1,988  parts  by 
weight.     Dose,  ten  or  fifteen  cubic  centimetres. 

Allied  Plants. — Several  other  junipers  are  used  in 
medicine.  J.  Oxyced/rus  Linn,  is  the  principal  source  of 
oil  of  cade,  a  tar  distilled  per  desct  nsum  from  its  wood  ; 
■other  junipers  probably  contribute  a  share.  J.  virginiana 
Linn,  was  formerly  officinal,  its  fragrant  tops,  like  those 
■of  the  European  ./.  sabina  Linn.  {Sabina,  U.  S.  Ph.),  be- 
ing used.  Its  oil,  the  Oil  of  lied  Cedar,  is  an  article  of 
commerce,  but  not  employed  in  medicine  ;  properties 
similar  to  those  of  the  other  oils  of  this  order.  "Cedar 
apples  "  are  galls  growing  on  this  tree  ;  they  have  been 
used  as  anthelmintics  ;  its  heart-wood,  reddish-pink  and 
very  fragrant  and  hard,  is  used  to  line  fur-chests  and 
■closets.  Several  of  the  cedar  oils  have  been  used  for 
producing  criminal  abortion,  sometimes  effecting  it,  oc- 
casionally killing  also  the  mother.  Callitris  quadriraleis 
{Thuja)  Vent.,  in  a  nearly  related  genus,  yields  the  resin 
sandarac.  Thuja  occidental's  Linn.,  arborvita?,  several 
cypresses,  and  other  plants  in  the  same  group,  supply 
oils  of  similar  character.  For  the  rest  of  the  order  see 
Turpentine. 

Allied  Drugs. — See  also  Turpentine. 

W.  P.  Bolles. 

KAINZENBAD.  A  watering-place  in  Bavaria,  pleas- 
antly situated  at  an  elevation  of  over  2,000  feet  above 
the  sea.  There  are  five  medicinal  springs,  the  most 
important  of  which  are  the  Kainzenquelle  and  the  Guti- 
■quelle.  The  waters  contain  about  one  part  per  thousand 
of  solid  constituents,  chiefly  biearbonates  of  sodium, 
calcium,  magnesium,  and  iron.  The  Gutiquelle  contains 
also  some  sulphates  and  sulphuretted  hydrogen.  Baths 
of  mineral  water,  to  which  sometimes  a  decoction  of 
pine-needles  is  added,  and  mud-baths  are  employed. 
Kainzenbad  is  frequented  by  convalescents  from  acute 
■diseases  and  by  others  suffering  from  debility,  and  the 
waters  are  also  used  in  the  treatment  of  anaemia,  scrof- 
ula,catarrhal  laryngitis,  bronchitis,  and  female  disorders. 
The  air  is  fresh  and  invigorating,  and  adds  greatly  to  the 
value  of  the  place  for  the  class  of  invalids  who  seek  relief 
there.  T.  L.  8. 

KAIRINE.  The  name  kairine  is  in  present  use  to 
designate,  generically,  certain  artificially  prepared  deri- 
vates  of  chinoline,  where  either  a  methyl  or  an  ethyl  sub- 
stitution has  been  effected  in  the  chinoline  molecule.  Of 
the  two  kairiues,  the  methylated,  although  the  one  first 
made  and  experimented  with,  has  now  been  superseded 
by  the  ethylated  example,  for  the  double  reason  that  the 
latter  is  both  easier  and  cheaper  to  make,  while,  at  the 
same  time,  it  is  better  as  a  medicine.  The  ethylated 
compound,  kairine  E.,  as  it  has  been  technically  called, 
is  what  is  now  commonly  dispensed  under  the  simple 
name  kairine.  The  kairine  in  medicinal  use  appears  as 
a  whitish  crystalline  powder,  without  smell,  but  of  a 
bitter  and  pungent  taste,  of  slight  aromatic  quality.  It  is 
fairly  soluble  in  cold  water,  freely  in  hot,  moderately 
only  in  alcohol  and  in  glycerin,  and  but  sparingly  in 
ether. 

Physiologically,  the  essential  action  of  kairine  is  that  of 
a  powerful  but  evanescent  antipyretic.  Experiments 
upon  animals  show  reduction  of  body  temperature,  along 
with  slowing  of  rate  of  pulse  and  respiration,  and,  where 
the  drug  has  been  given  by  hypodermatic  injection,  an;es- 
thesia  and  paralysis  in  the  limb  receiving  the  injection. 
Elimination  is  by  the  kidneys,  and  the  urine  presents  a 
■dark-green  color,  observable,  it  may  be,  within  half  an 
hour  after  administration  of   the   drug.     Toxic    effects 


have  followed  when  the  dosage  has  risen  to  between  one 
and  two  grains  per  pound  weight  of  the  animal.  In  the 
human  subject,  kairine  produces  certain  and  speedy 
lowering  of  fever  temperatures,  with  less  proportionate 
derangement  than  the  cinchona  alkaloids  in  the  way  of 
roaring  in  the  ears,  headache,  giddiness,  and  gastric  dis- 
tress. The  action  is,  however,  apt  to  be  attended  by  pro- 
fuse sweating  during  the  fall  of  the  temperature,  and  a 
decided  chill  when  the  after-rise  begins.  Overdosage  has 
produced  profound  reduction  of  temperature,  with  a  con- 
dition of  general  collapse,  but,  so  far  as  the  writer  knows, 
no  case  of  death  from  direct  kairine  poisoning  has  yet 
been  reported. 

Therapeutically,  kairine  has  been  used  solely  as  an  anti- 
pyretic in  febrile  diseases,  for  which  purpose  it  com- 
mends itself  for  its  certainty  and  speed  of  action,  but 
makes  itself  obnoxious  by  reason  of  the  sweating,  sec- 
ondary chill,  and  considerable  depression  that  may  ac- 
company its  medicinal  action.  A  dose  of  1  6m.  (fifteen 
grains)  of  kairine  begins  to  affect  a  febrile  temperature  in 
about  an  hour,  effects  its  maximum  influence  within 
another  hour,  holds  its  effect  for  yet  one  hour  more,  and 
then  rapidly  fails  in  potency,  so  that  when  a  fourth  hour 
has  passed  since  the  time  of  taking  of  the  medicine  the 
temperature  has  commonly  reattained  its  original  eleva- 
tion. By  continuous  medication,  however,  a  practically 
continuous  depression  can  be  maintained.  In  ordinary 
cases,  four  successive  hourly  doses  of  0.50  Gm.  each 
(about  eight  grains)  will  bring  down  the  temperature  to 
101°  F.,  at  which  point  it  may  be  held  by  succeeding 
doses  of  half  the  previous  dimensions.  Where  necessary, 
however,  kairine  has  been  given  hourly  in  gramme  doses 
(fifteen  grains)  for  four  successive  hours.  Kairine  may 
be  administered  in  capsule,  pill,  aromatized  solution,  or 
elixir.  (See,  also,  remarks  on  kairine  in  the  article  on 
Antipyretics.)  Edward  Curtis. 

KAMALA  (U.  S.  Ph. ;  Br.  Ph.  ;  Ph.  G.).  An  orange- 
colored  powder,  consisting  of  resin-containing  glands  and 
stellate  hairs  rubbed  from  the  fruit  of  Mallotvs  philippi- 
iiensis  Miiller  (Croton  philippinensis  Lam.);  Order,  Eu- 
phorbiacew,  a  small  Asiatic  tree.  The  fruit  is  a  small  tricoc- 
cous  capsule,  cov- 
ered with  a  dense, 
crimson,  velvety  sur- 
face, consisting  of 
the  above-mentioned 
glands  and  hairs. 
Kaniala  is  collected 
by  gathering  the 
fruits  and  shaking  or 
rubbing  them  about 
in  baskets,  and  sift- 
ing out  the  dust-like 
glands. 

It  has  long  been 
used  in  India,  both 
as  a  dye  and  medi- 
cine, but  its  employ- 
ment as  a  cure  for 
tapeworm  appears  to 
date  only  from  the 
middle  of  the  present 
century. 

The  glands  consist 
of  an  external  capsule  containing  a  yellow  fluid,  and  en- 
closing from  forty  to  sixty  club-shaped  cells  filled  with  a 
homogeneous,  transparent,  red  resin,  amounting  to  about 
four-fifths  of  the  whole  weight  of  the  glands. 

Action  and  Use. — The  only  purpose  for  which  this 
drug  is  employed  in  medicine  is  as  a  taanicide,  for  which 
purpose  it  has  considerable  value  ;  but  the  discovery 
of  koosso  and  pelletierine  has  displaced  it  from  medical 
favor,  and  it  is  now  becoming  obsolete.  From  four  to  ten 
grams  may  be  given  at  a  dose  (4-10  Gm.  =  3  j.  ad  ijss.). 

Allied  Plants. — A  number  of  neighboring  species  of 
Mallotua  produce  resinous  glands  which  are  used  in  the 
arts  and  recommended  in  medicine. 

Allied  Drugs. — See  Koosso.  W.  P.  Belles. 


Fig.  1910.—  Kamala.     (Baillon.) 
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KARINTHIAQUELLE  La  the  name  ofa  spring  in  Aus- 
tria, the  water  of  which  i-  exported  and  employed  to 
Borne  extenl  in  the  treatment  of  catarrhal  troubles  of  the 
stomach,  air  passages,  and  bladder.  The  water  is  highly 
charged  with  carbonic-acid  gas,  and  contains  30.6  Gm. 
of  sodium  bicarbonate,  18.2  of  Bodium  chloride,  and  7.2 
ol  sodium  Bulphate  in  each  litre.  T.  /..  8. 

KELOID  (Greek,  kv^i.  o  tumor,  or  xijAij,  a  crab's  claw, 

ami  ei8o»,  resemblance  .     Bj  i yms  :  Kelis  ;  Chelis  .  <  Ihe- 

loid  :  Fr.    E(  Gei      B  ■  /■  rebs.     Keloid  is  char- 

rized  by  the  development  upon  and  in  the  skin  of 

one  or  more  Hat  or  rounded,  bi th  and  firm  tumors 

tried  and  irregular  size  and  shape,  usuallj  presenting 
claw-like  prolongations,  and  :-  much  n   emblance 

tu  the  cicatrix  oi  a  burn.  The  color  is  general!]  of  a  vio- 
laceous red,  bul  maj  be  nearlj  or  quite  that  of  the  sur- 
rounding skin,  and  the  elevation  above  the  level  of  t  In- 
Bkin  may  varj  From  a  trifle  to  a  quarter  of  an  inch,  rarely 
more  W  In  a  pinched  up,  the  tumor  is  found  to  be  dense 
and  bard.  There  are  generally  the  subjective  symptoms 
ol  pricking  or  tingling  and  pain,  sometimes  itching  ; 
these  maj  be  so  Blight  as  bardlj  to  call  attention  to  the 
tumor,  or  they  maj  be  troublesome.  Keloid  may  appear 
upon  any  portion  of  the  body,  bul  is  most  common  mi 
the  chest  and  neck;  it  occasionally  follows  a  preceding 
cutaneous  Lesion,  as  a  burn,  syphilitic  ulceration,  sycosis, 
etc.    ■ 

Diagnosis,     This  is  seldom  difficult;  no  other  L 
presents  a  similar  appearance;  it  is  distinguished  from 
ordinary  scars bj  its  tendency  to  spread   slowly,  and  by 
the  pricking  pains,  etc. 

Etiology. — Alibert  associated  this  lesion  \\  itb  cancer- 
ous affections,  but  it  lia~  qo  relation  or  tendency  to  can- 
cer.    Nothing  is  known  in   regard  to  Lts  etiology  ;  it  is 

ii  than  probable  thai  the  older  division  into  true  or 

sponl ious  and    false  or  cicatricial  keloid,  where  the 

former  appears  to  be  idiopathic  and  the  Latter  to  develop 
from  preceding  irritation  or  disease,  lias  little  or  no 
Foundation.  The  disease  is  probably  alwaj  s  the  result  of 
local  irritation.  It  appears  to  be  somewhat  more  com 
mon  in  males  than  females,  and  is  far  more  frequent  in 
colored  than  in  white  persons.  It  is  a  comparatively 
rare  affection. 

Pathology. — Keloid  belongs  to  the  class  of  benign 
new-formations,  and  consists  in  a  dense  mass  of  fibrous 
tissue,  involving  the  entire  corium  ;  the  hair-follicles  and 
sebaceous  glands  are  absent,  and  the  epidermis  atro- 
phied. 

Treatment. — Unfortunately  bul  little  can  lie  done  in 
most  ease-  of  keloid;  removal  bj  surgical  operation  or 
caustic  i-  very  commonly  followed  by  a  return  of  the  dis- 
ease even  in  a  greater  degree.  Some  Buccesshas  been 
reported  from  the  continual  application,  as  far  as  possi- 
ble, of  the  compound  iodine  ointment  ;  also  from  re- 
peated and  multiple  incisions,  with  the  subsequent  appli- 
cation of  strong  aeetie  acid.     Collodion,  freely  painted 

on.   and   lead  pla-terare    al-o    1'eeomnieii.  1 « -« 1  _        I  'er-otiallv, 

1  am  not  sure  that  I  have  ever  known  of  any  remedies 
beii  'tit. 

Prognosis  K>  l"i.l  i~  generally  of  slow  development, 
and  may  last  a  lifetime  Without  giving  rise  to  serious  in- 
con,  i  ii  i  asionalh  it  develops  rapidly,  and  may 
prove  troublesome  bj  it-  Bize  or  tin  ol  its  tumors, 
or  the  pricking  pain  or  itching  attending  them  Some 
times  the  tumors  disappear  spontaneously  .  and  often  they 
attain  a  certain  Bize  and  then  cease  to  develop;  more 

c monly,  however,  they  slowly  progress,  possibly  with 

ional  and  temporary  arrest  ol  development 

/    Duncan  Bulkley, 

KERATOSIS  PILARIS,  known  also  under  the  names 
lichen  pilaris  and  pityriasis  pilaris,  may  be  defined  as  an 
hypertrophic  affection  characterized  by  the  formation  of 
pin  In  ad  sized,  conical  epidermic  elevations  seated  about 
tie  apertun  -  of  the  bair-follii 

The  li  sionsaxe  usually  eon  lined  to  the  extensor  surfaces 

.ml  arms,  especially  the  Former  ;  they  may 


occur,  however,  upon  other  parte.  They  appear  as  pin- 
head  sized,  whitish  or  grayish  elevations,  consisting  of 
accumulations  of  epithelial  and  Bebaceous  matter  about 
the  apertures  of  the  hair-follicles.     Each  elevation  is 

i  by  a  hair,  or  the  hair  may  be  twisted  and  im- 
prisoned within  the  epithelial  mass  ;  or  it  may  be  broken 
olT  just  at  the  point  of  emergence  at  the  apex  of  the 
papule,  iii  which  event  it  ma\  be  Been  as  a  dark  cen- 
tral speck.  The  skin  is  usually  dry.  rough,  and  harsh, 
and  in  marked  case-,  to  th,-  hand  passing  over  it,  feels 
not  unlike  a  Dutmeg-grater.  The  disease  varies  in  its 
development,  in  most  cases  being  so  slight  a  disorder  as 
pi-  attention.  In  its  milder  form  it  is  not  uncom- 
mon. It  is,  as  a  rule,  in  ,  from  itching  hi- -ecu  in 
those  who  are  unaccustomi  quent  bathing,  and  is 

mOSl  usually  met   with  in  cold  weather.       It  occur-  at  any 

age,  hut  i-  mosl  common  during  early  adult  life.  lis 
course  i-  chronic. 

It  i-  to  he  distinguished  from  goose-flesh  (cutis  anser- 
ina).  the  miliary  papular  syphiloderru  in  it-  di  squamating 

ind  lichen  BCrofulOSUB — di-ea-e-  to  which    i> 

Blight   resemblance.      In   goose-flesh   the  elevations   arc 

evanescent  and  of  an  entirely  different  character;  the 
papules  of  tin-  syphjloilcnn  are  of  a  reddish  color,  lend  tu 
group,  are  more  solid  and  deeply  seated,  and  less  scaly  ; 
in  lichen  scrofulosus  tin-  papules  are  larger,  inclini 
cur  in  ".roups,  and  appear  usually  upon  the  abdomen, 
The  di-ea-e  yield-  readily  to  treatment.  Frequent  warm 
baths,  with  tin-  use  of  simple  or  green  soap  (sapo  v  iridis), 

will  usually  he  found  curative.  Alkaline  baths  are  also 
useful.  In  obstinate  cases  the  ordinary  emollient  oint- 
ments, glycerine,  etc..  may  he  advised  in  conjunction 
with  the  baths.  Henry  W.  Stdicagon. 


KERO  is  a  small  place  in  the  Biebenbiirgen.  Hungary, 
in  which  an-  several  cold  saline-sulphur  springs.  The 
w  aiei-s  contain  a  large  proportion  of  sodium  sulphate  and 
si  id  in  in  chloride      fair  accommodations  arc  provided  for 

visitors,  and  tin  re  is  a  ha  th  house  in  the  place  for  the  Use 

of  the  guests.  T.  1.    - 


KEY  WEST.  |  For  a  detailed  explanation  of  the  accom- 
panying chart,  and  for  directions  as  to  tin-  besl  method  of 
using  it.  see  climate.  | 

The  city  of  Key  West.  Fla..  lying  upon  a  coral  island 
bearing  tin-  same  name  and  distant  about  sixty  u 
southwest  of  Cape  Sable,  is  the  .southernmost  town  of 
the  United  States.  K,  3  \\  est  Island  is  seven  miles  long, 
from  one  to  two  miles  broad,  and  its  surface  is  elevated 
hut  eleven  feet  above  sea-level.  There  an-  no  springs  on 
the  island  ;  consequently  the  water-supply  is  derived  en- 
tirely from  rain-water  and  from  distillation.  Precise  in- 
formation respecting  the  merits  ,,t  K,  \  \\  est  as  a  health- 
resort  the  present  writer  cannot  give;  the  writer  of  the 
article  describing  the  island  and  town  w  Inch  is  published 
in  the  "  Encyclopedia  Bri tannics  "  alludes  to  the  climate 
as  bealthy,  and  stales  thai  it  "attracts  an  annually  in- 
creasing Dumber  of  invalids  from  the  north."  According 
to  ihis  writer,  the  city  of  Key  West  "  covers  nearly  one- 
half  of  Kej  West  [sland.  It  has  broad  streets,  arranged 
on  the  rectangular  plan;  and  the  houses,  almost  all 
wooden,  are  picturesquely  surrounded  bj  tropical  shi 
and  plants."     The  Unit      -  sus  Report    for  1880 

puts  the  population  ol  Kej   West  City  at  9,890. 

Lying,  as  it  doe-,  not  more  than  fifty  miles  north  of  the 
Tropic  ol  Cancer,  and  surrounded  upon  all  sides  by  the 
warm  waters  of  the  Gull  of  Mexico,  the  climate  of  Key 
\\ .  -•  !-  1  ssi  Dtially  tropical,  and  is  typically  insular.  A 
studj  of  tin-  accompanying  chart  will  clearly  demonstrate 
these  facts.  'The  reader's  attention  is  particularly  called 
to  columns  I..  M,  X.  and  Oof  the  chart,  the  data  in  which 
show  distinctly  the  existence  at  Kej  Wi  st  of  the  regular 
tropical  "dry"  and  "rainy  seasons,"  and  serve,  at  the 
same  time,  to  demonstrate  the  fallacy  of  the  belief,  com- 
monly held  by  dwellers  in  northern  countries,  that  .1 
tropica]  "  rainy  season  "  is  a  season  of  almost  perpetual 
-  and  rainfall. 
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Climate  of  Key  West,  Fla. — Latitude  24°  34',  Longitude  81°  49'.' — Period  of  Observations,  November  1,  1870,  to  December 
31,  1883. — Elevation  of  Place  of  Observation  above  tJie  Sea-level,  6  feet. 


Mean  temperature  of  months 
at  the  hours  of 


January. . . 
February.. 

March 

April 

May 

June 

July 

August  — 
September 

October 

November. 
December . 

Spring 

Summer. . , 
Autumn . . . 

Winter 
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70.1 
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Mean  temperature 
for  period  of  ob- 
servation. 
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74.4 
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Degrees. 

Degrees. 

7.-).l 

66.5 

77.1 

68.2 

78.9 

69.5 

82.7 

72.3 

85.6 

75.1 

89.4 

78.4 

91.3 

79.8 

90.5 

79.5 

88.4 

78.5 

84.2 

76.0 

79.3 

71.7 

75.3 

67.2 
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Absolute  maximum 
temperature  for 
period. 


Highest. 
Degrees. 

90.0 

87.0 

89.0 

91.0 

93.2 

95.5 

97.0 

95.4 

95.0 

92.0 

91.0 

88.0 


Lowest. 
Degrees. 

79.0 

80.0 

83.0 

85.0 

86.0 

88.0 

8S.0 

90.0 

90.0 

34.5 

83.0 

79.0 


Absolute  minimum 
temperature  for 
period. 


Highest. 

Lowest. 

Degrees. 

Degrees. 

67.5 

48.0 

65.0 

55.0 

68.0 

53.0 

71.0 

61.0 

74.0 

63.0 

77.0 

71.2 

77.0 

72.7 

79.0 

72.0 

76.0 

71.5 

75.0 

65.0 

67.5 
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January... 
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November. 
December. 

Spring 
Summer. . . 
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Winter 

Year 
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42.0 
32.0 
36. 0 
30.0 
30. 2 
24.3 
24.3 
23.4 
23.5 
27.0 
39.0 
44.0 

40.2 
25.8 
43.0 
46.0 
53.0 
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79.7 
76.6 
70.5 
69.3 
70.6 
70.3 
70.3 
71.5 
74.9 
76.4 

7s ;  7 

70.1 
70.9 
76.3 
7S.3 
73.9 


l£ 


14.7 
12.6 
12.5 

13.3 
16.9 
IS. 6 
19.  S 
23.1 
19.3 
15.3 
13.4 
15.5 

42.7 
5S.5 
48.5 
42.8 
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11.3 
11.7 
15.8 
13.9 
9.3 
6.2 
5.7 
5.1 
4.2 
8.0 
11.2 
11.0 

39.0 
17.0 
23.4 
34.0 
113.4 


26.0 
24.3 
2S.3 
,27.2 
26.2 
24.8 
25.5 
25.2 
23.5 
23.8 
21.6 
26.5 

81.7 
75.5 
71.9 


Inches, 
2.32 
1.84 
0.66 
1.42 
4.37 
4.06 
4.27 
5.41 
6.56 
5.87 
2.26 
1.84 

6.45 
13.74 
14.69 

6.00 

40.  S8 
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From     i  Miles. 


NB. 

E. 

E. 

E. 

E. 

E. 

E. 

E. 

E. 
NE. 
NE. 
NE. 

E. 

E. 
NE. 
NE. 

E. 


10.8 
10.4 
11.2 
10.5 
9.5 
7.6 
7.5 
7.3 
8.1 
11.6 
11.2 
11.2 

10.4 
7.5 
10.3 
10.8 
9.7 


Other  data  of  the  Key  West  climate,  and  further  re- 
marks upon  that  climate,  will  he  found  in  the  article  en- 
titled Florida.  Huntington  Michards. 

KIDNEY,  ANATOMY  OF.  The  kidneys  are  usually 
two  in  numher.  Sometimes  one  is  absent.  More  fre- 
quently the  two  are  joined,  forming  the  well-known 
"  horse  shoe  kidney."  In  rare  instances  one  or  more  su- 
pernumerary glands  exist. 

The  kidneys  lie  imbedded  in  a  mass  of  loose  connec- 
tive tissue  and  fat  (the  fat-capsule)  behind  the  perito- 
neum, in  the  hollows  upon  either  side  of  the  vertebral 
column,  opposite  the  bodies  of  the  last  dorsal  and  three 
upper  lumbar  vertebra?.  The  right  lies  lower  than  the  left. 
They  are  usually  fixed  in  their  position  by  the  fat -cap- 
sule, the  peritoneum,  and  vessels,  but  occasionally  one 
or  both  are  quite  mobile,  sometimes  even  having  a  mesen- 
tery. The  upper  part  of  the  kidneys  lies  upon  the  dia- 
phragm, the  lower  upon  the  aponeurosis  of  the  trans- 
versalis muscle.  In  shape  the  adult  kidney  resembles 
a  bean.  On  its  inner  convex  border  is  a  deep  depres- 
sion, the  hilum,  at  wrhich  point  the  vessels  and  nerves 
enter  and  leave  the  gland  and  the  expanded  upper  end  of 
the  ureter  is  attached.  The  upper  border  is  convex  and 
thick,  and  in  contact  with  the  suprarenal  capsule  ;  the  in- 


ferior is  sharper  and  thinner  than  the  upper.  The  out- 
er border  is  also  convex,  but  flatter  than  the  others.  The 
anterior  surface  is  rounded,  and  covered  by  the  fat-cap- 
sule ;  the  posterior  is  flatter,  and  lies  in  contact  with  the 
diaphragm  and  aponeurosis  of  the  transversalis,  as  has 
been  mentioned.  In  view  of  the  frequency  with  which 
operations  are  now  undertaken  upon  the  kidney,  the  re- 
lations of  the  glands  become  of  great  importance.  As 
has  been  said,  they  lie  usually  entirely  behind  the  peri- 
toneum, and  rarely  possess  any  mesentery.  Hence  they 
may  be  incised  or  removed  through  a  lumbar  incision, 
in  many  instances  without  opening  the  serous  cavity. 
The  transversalis  aponeurosis  separates  the  posterior  sur- 
face from  the  quadratus  lumborum  and  psoas  magnus 
muscles.  The  upper  extremity  of  the  right  kidney  lies 
in  relation  to  the  upper  border  of  the  eleventh  rib.  "  The 
right  lobe  of  the  liver  lies  in  front  of  the  upper  part  of  the 
anterior  surface  and  upper  border.  Below  this  the  kid- 
ney is  in  relation,  anteriorly,  with  the  duodenum  and  as- 
cending colon.  The  left  "kidney  is  in  contact  with  the 
lower  border  of  the  eleventh  rib  and  portions  of  the 
stomach,  spleen,  pancreas,  and  descending  colon.  Both 
have  coils  of  the  small  intestine  in  front  of  them.  The 
inferior  extremities  reach  nearly,  if  not  quite,  as  low  as 
the  crest  of  the  ilium.  The  left  kidney  is  usually  longer 
and  thinner,  and  somewhat  heavier  than  the  right.  The 
average  measurements  of  the  glands  in  the  human  male 
are  about.  3f  to  4J  inches  in  length,  2  inches  in  breadth, 
and  1  inch  in  thickness.  Their  average  weight,  together, 
is  about  9  to  12  ounces,  the  left  being  a  little  the  heavier.  In 
the  female  they  are  smaller  and  lighter.  The  proportion 
of  their  weight  to  that  of  the  whole  body,  in  the  adult, 
is  from  ^„  to  j1^  ;  in  the  new-born  child  it  is  somewhat 
more. 

During  life  it  is  impossible  to  feel  the  normal  kidney 
through  the  abdominal  walls,  unless  the  latter  be  much 
relaxed  and  the  subject  thin.  It  is  also  difficult  or  im- 
possible to  estimate  the  size  of  the  glands  by  percussion 
over  the  lumbar  region,  because  of  the  thickness  of  tfie 
lumbar  muscles. 

The  kidneys  derive  their  blood  from  the  renal  arteries, 
two  short,  thick  trunks  given  off  from  the  abdominal 
aorta  below  the  origin  of  the  superior  mesenteric.  Fre- 
quent cases  occur  of  abnormalities  in  these  vessels  (see 
Arteries,  Anomalies  of).  The  veins  empty  into  the  in, 
ferior  cava.  The  left  renal  vein  crosses  in  front  of  the 
aorta,  receiving  usually  the  left  spermatic,  suprarenal, 
and  phrenic  veins.     The  right  generally  receives  blood 
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onlj  from  the  kidnej  and  suprarenal  capsule.  The  vein, 
al  the  liiluiii,  lies  In  fronl  ol  tin  arterj ,  the  ureti  r  behind 
and  below  it 

A  plexus  o  derived  from  the  sympathetic  and 

iro  spinal  si  -t<  ms,  •  kidney  with  the  vessels. 

'I  hi  -   form  a  pli  sue  around  the  vascular  trunks. 

The  lymphatics  arederived  parti)  from  vessels  which 
enter  al  the  hilum,  partly  from  some  which  are  dis- 
tributed in  '  from  aeighboi ing  plexuses. 

l;    ides  thai  received  from  the  renal  arteries,  n  little 

lil l  enters  the  kidneys  from  small  anastomoses  with 

the  lumbar  and  phrenic  arteries,  through  which  it  is 
possible  i"  partly  injeel  them. 

The  Burface  of  the  kidneys  i-  brownish  red  in  color.  A 
dm  i  ,iic.  the  capsule,  closelj  invests  the  whole 

gland  Beneath  this  membrane  may  be  seen  numerous 
is  plexuses,  tin-  vense  stellatse,  it  "  stars  of 
Verhi  Tin-  capsule   in  normal  kidneys  strips  off 

readily,  leaving  a  Burface  beneath,  which,  ;<i  Brsl  glance, 
looks  smooth,  but  which  close  inspection  shows  to  he 
covered  with  very  small  shallow  dimples.  The  capsule 
consists  of  numerous  layei"sof  white  fibrous  tissue,  which 
in  r.  bi  readily  torn  off,  one  from  the  other  ;  and  beneath 
these  a  layer  of  non-striated  muscle-cells.  The  connec- 
th'  tissue  layer,  at  the  bilum,  becomes  continuous  with 
that  of  the  ureter.  The  muscular  layer,  having  been  re- 
enforced  bj  fibres  derived  from  the  ureter,  is  distributed 
i  the  surface  of  the  papillae,  around  the  orifices  of  the 
tubes.  The  latter  fibres  no  doubt  serve  to  protect  tin1 
1 1  i  1 1  lz  structures  from  injurious  urinary  pressure  by 
closing  the  tubes,  while  the  fibres  beneath  the  capsule 
give  the  gland  some  contractility  as  a  whole.  Lymph- 
spaces  maj  in-  demonstrated  in  the  capsule. 

11  the  kidney  in-  laid  ■  >]  i<-n  by  a  vertical  incision  carried 
from  ii-  outer  to  its  inner  border,  tin1  secreting  structure 
of  the  gland,  ami  also  tin-  attachment  of  tin'  ureter,  is 
brought  into  view.  The  latter  forms  a  funnel  shaped 
pouch,  tin-  pelvis,  into  which  enter  a  number  of  short, 
thick  tulu"-.  tin-  infundibula  ami  calyces. 

The  kidnej  tissue  proper  is  made  of  two  parts,  the 
medulla  ami  cortex.  The  medullary  portion  forms,  in 
the  section  we  have  made,  a  number  of  fan-shaped  bod- 
ies with  their  apices  projecting  like  a  teal  into  tin-  ca- 
ll ces,  their  bases  t"\\  ard  the  surface  oi  the  kidney.  From 
tin-  bases  a  number  of  diverging  lines,  medullary  rays,  or 
pyramids  of  Ferrein,  maj  !"■  seen  radiating  toward  the 
surfat  i      'Tin  lan  shaped  bodies  are  called  tin-  medullary 

<■ -   or  pyramids  oi  Malpighi.     The  pyramids  are  made 

u]>  of  alternating  lighter  ami  darker  lines,  due  to  alter- 
nating tubes  and  blood  vessels. 

Toward  tin-  papillary  end  tiny  are  lighter  in  color  than 

the  cortex.     Between  the  medullary  rays  are  lightt  r 

imidal  cortical  portions,  with  their  apices  toward  the 

dulla,  called  the  cortical  pyramids.  The  cortex  also 
dips  down  between  the  medullary  pj  rain  ids  in  the  adult 
human  kidney.  At  the  base  oi  the  pyramids  may  he 
ectii  ms  i  if  fair  sized  bloi  "1  \  i 

The  cortex  is  grayer  than  the  medulla,  ami  is  very 
Mly  granular  in  appearance.  It  dips  down  between 
the  medullary  rays  and  cones,  as  ha-  been  said,  and  it 
forms  a  thin  layer  between  tie  apici  -  •  ■!  tin-  rays  and 
the  capsule.  In  the  part  of  it  which  lies  between  the 
illarj  rays  ami  pyramids  ma\  be  seen  numerous 
the  Vlalpighian  bodies.  These  are  want- 
ing in  the  thin  laj  er  beneal  h  tie  capsule. 

The  uriniferous  tubules  commence  in  a  small  dilatation 

vascular    tuft,    and    called    the    Malpighian 

The  tube  leaves  this  dilatation  by  a  narrow  open- 
ing, the   neck,   and    then   dilates  and    pursues  a   tortUOUS 

course  for  some  distance,  forming  the  proximal  convo- 
luted nd"'  It  'hen  narrows  and  descends,  at  first  in  a 
spiral  hut  Boon  in  a  si  i  irming  the  de- 

Bccm  iin.w  limb  of  Henle's  loop.     This  descends 

in  the  medulla  lor  a   consii  Thi 

now  makes  an  abrupt  bend  upon  itself ,  the  loop  of  Henle, 
and  ascends,  still  it  lulla,  having  widened  some 

what  either  just  before  or  just  alter  forming  the  I 

i  now   called  tii  ling  or  wide  limb  of  Henle'a 

loop.     The  tulu  then  leaves  the  medulla,  and,  widening 


still  more,  becomes  tortuous,  forming  the  distal  convo- 
luted or  intercalated  tube.  The  latter  lies  in  the  cortex 
among  tin-  proximal  convoluted  tulu-.  Alter  turning 
a  number  of  time-  the  tulu-  finally  empties  into  a  col 

tube,  usually  by  a  narrow  neck.    The  latter,  lying  in 
a  medullar]  ray,  descends  straight  toward  the  papilla 
ceiving  other  collecting-tubes  and  increasing  in  size  as  if 
illy  emptying  by  a  small  opening  in  the  lat- 
ter ii  |  the  calyces.     Then-  i-  no  anastomosis  be- 
tunules   in  any  part  of  their  course 
from  the  Malpighiaii  body  to  their  entrance  into  the  col- 
lecting-tubes.    One  collecting-tube  probably  receives  the 
.  r.d  of  tl  of  Henle,  and  also  joins 
dichotomously  « ith  other  <  ollecting-tubcs. 

It  Mill  he  seen  that  the  COrtl  \    i-   made   up  of  the   Mai- 


Pro.  1011.-  i  Oh  Renal  Tubes  and  Circulation.    1.  Mnlpighian 

b.«iv  :  V.  i 

loop;    5,   ascending  limb;  I  (involuted  i  acting1 

mix':  .1.  ari.-n  :    r.  vein.      \r.  h  ivn  ascend- 

ing'and  giving  o  straight  arteries  descend; 

Interlobular  vein  is  shown  n  the 

Mil  !.. 

pighian  bodii  s,  the  convoluted  tubes  ;  the  medullary  pyr- 
amids, and  raj  3,  Of  the  loopi  d  tub(  sof  Henle  and  the  col- 
lectii 

The  epithelium  of  the  tubes  differs  in  different  parts  of 
their  <  oiir-e.  The  Malpighian  body,  the  dilated  extrem- 
is of  the  tub  -i  a  capsule,  the  capsule  of  Bow- 
man, containing  a  tuft  ol  capillaries.  The  capsuli 
lined  with  flat  d  cells,  on  a  delicate,  homogeni 
basement  membrane.  Thi-  cells,  with  its  mem- 
brane, is  r.  fleeted  over  the  surface  of  the  tuft  in  the  man- 
ner shew  n  in  Fig.   I '.' 

Tin  epithelium  of  the  distal  and  proximal  convoluted 
tubes  may  be  described  as  a  continuous  layer  oi  proto- 
plasm with  huge  nuclei.     Individual  cells  are  hard  to 

demonstrate,  though  clefts  descend  here  and  there  almost 
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to  the  basement  substance.  The  epithelium  occupies  a 
large  part  of  the  diameter  of  the  tube.  This  epithelium 
has  been  described  as  columnar  cells,  and  as  cells  having 
numerous  variously  shaped  processes  which  might  be  said 
to  mortise  the  individual  cells  together.  It  nevertheless 
looks  like  an  almost  continuous  layer  in  the  adult  human 
kidney.  In  fresh  sections  the  protoplasm  of  the  cell-bodies 
is  extremely  granular,  so  that  the  nuclei  are  concealed. 
In  well-hardened  sections,  with  a  high  power,  it  presents 
a  striated  appearance,  as  if  containing  bundles  of  very  thin 
rods.  Hence  it  is  called  "  rod  epithelium  "  (Heidenhain). 
It  is  said  that  these  rods  may  be  partly  isolated  by  tear- 
ing the  cells.  Late  researches  make  it  probable  that  this 
rod-like  appearance  is  due  to  the  peculiar  arrangement  of 


Fig.  1912. — Diagram  of  a  Malpighian  Body,  showing  the  Afferent  and 
Efferent  Vessels  above,  with  the  Tuft.  The  reflection  of  the  cells  of 
Bowman's  capsule  over  the  vessels  is  shown  on  the  left ;  en  the  right, 
the  cells  are  shown  in  the  flat  ;  the  neck  and  part  of  a  convoluted 
tube  are  shown  below.  The  space  between  the  tuft  and  the  capsule  is 
drawn  wider  than  normal. 

the  intracellular  net-work,  which  may  be  demonstrated 
in  these  as  in  other  cells.  In  the  descending  limb  of 
Henle's  loop  the  epithelium  is  flat,  with  projecting  nuclei. 
In  the  ascending  limb  it  is  thicker  and  of  cuboidal  type. 
In  the  collecting-tubes,  cylindrical  cells,  with  clear  bodies 
and  distinct  nuclei,  are  seen. 

The  epithelium  of  the  tubes  lies  on  an  almost  structure- 
less basement  membrane,  in  which  scattered  nuclei  are 
here  and  there  demonstrable.  Occasionally,  in  nitrate-of- 
silver  specimens,  there  are  traces  of  irregular  cell-out- 
lines, like  those  demonstrable  between  the  endothelial 
cells  of  blood-vessels  and  lymphatics  (Ludwig).  H.  B. 
Millard  states  that  in  diseased  kidneys  the  endothelial 


cells  in  this  membrane  become  quite  visible.  His  de- 
scription, however,  leaves  one  in  doubt  as  to  whether 
the  appearance  which  he  describes  is  really  due  to  endo- 
thelial growth  or  not. 

The  blood-supply  of  the  kidney  is  complicated.  After 
entering  at  the  hilum  the  renal  artery  breaks  up  into 
numerous  branches,  and  at  the  bases  of  the  medullary 
pyramids  forms  a  number  of  incomplete  arches.  From 
these  arches  short  trunks  descend  toward  the  papilla?  and, 
dividing,  form  a  capillary  net-work,  with  wide  meshes, 
about  the  straight  tubes.  The  descending  trunks  are 
called  the  arteriae  rectae.     From  the  capillaries  the  blood 


Fig.  1013. — Epithelium  of  Kidney.  1,  Collecting-tube  viewed  in  longitu- 
dinal outline  ;  2,  transverse  section  of  collecting-tube  ;  3,  ascending- 
limb  of  Henle's  loop  ;  4,  descending  or  narrow  limb  of  Henle's  loop; 
5,  longitudinal  section  of  descending  limb  :  6.  convoluted  tube.  (The 
drawings,  with  the  exception  of  No.  5,  were  all  made  from  specimens 
in  the  author's  collection.) 

is  received  into  short,  straight  veins,  which  empty  into 
larger  veins  running,  like  the  arteries,  near  the  base  of 
the  pyramids.  Unlike  the  arteries,  these  veins  form  com- 
plete arches.  From  the  upper  side  of  the  arterial  arch 
vessels  enter  the  cortex  between  the  medullary  rays  and 
pursue  a  nearly  straight  course  toward  the  surface  of  the 
kidney.  These  vessels  are  called  interlobular  arteries — 
a  rather  unfortunate  name,  sinoe  the  kidneys  can  hardly 
be  said  to  have  any  lobules.  It  is  customary,  however, 
to  speak  of  the  portion  of  the  gland  which  lies  around 
a  medullar}'  ray,  and  between  it  and  these  arteries, 
as  a  lobule.  The  interlobular  arteries  give  off  lateral 
branches,  each  of  which  enters  a  Malpighian  body,  usu- 
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ally  nearly  opposite  the  neck  of  the  capsule.  Here  this 
branch,  called  the  afferent  vessel,  breaks  up  into  a  tuft 
ipillaries,  the  glomerulus,  or  glomerular  tuft.  The 
lattei  often  shows  more  or  less  division  into  two  or  more 
lobes  This  tuft  is  covered  by  a  layer  of  flal  cells  con- 
tinuous with  those  lining  Bowman's  capsule.  Theglom 
erular  capillaries  unite  to  form  a  single  trunk,  the  effi  r 
cm  vessel,  which  usually  leaves  the  Malpighian  body  near 
tin  point  of  entrance  of  the  afferent  vessel  The  efferent 
vessel  at  once  breaks  up  into  another  capillary  net-work, 
which  is  distributed  around  the  neighboring  convoluted 
tubes,  ami  the  vessels  of  which  finally  unite  to  empty 
into  the  interlobular  veins  \\  bich  accompany  the  artem  -. 
neruli  are  connected  with  the  interlobular  arte- 
ries his'-  currants  on  a  stem.  Besides  branches  to  the 
glomeruli,  some  branches  are  given  off  from  the  artery 
which  form  capillaries  around  the  tubes,  especially  near 
the  surface  "f  the  kidney. 

The  veins  of  the  cortex  begin  in  the  Btar-shaped  plex- 
uses beneath  the  capsule,  and,  receiving  other  branches, 
descend  and  empty  int..  the  venous  arches  before  men- 
These,  uniting,  form  I  be  renal  \  ein. 

The  capsule  receives  some  blood  from  branches  of  the 
lumbar  and  phrenic  arteries,  and  the  capillaries  of  thesi 
anastomose  with  those  of  the  renal  artery.  (See,  also,  the 
next  article,  on  Kidney,  Circulation  of.) 

Lymphatics  may  be  demonstrated  in  the  capsule  and 
between  the  tubules. 

The  distribution  of  the  nerves  in  the  kidney  is  not 
quite  satisfactorily  demonstrated.  Nerves  enter  with  the 
vessels,  and  form  net-works  around  them  and  around  the 
tubes,  Holbrook  (as  quoted  by  Millard)  states  thai  he 
has  demonstrated  fibres  entering  the  glomerulus  with  the 
vi  --el-  and  forming  a  delicate  net  work  over  the  capilla- 
ries. The  same  observer  also  thinks  that  he  has  traced 
fibres  through  the  basement  membrane  of  the  tubes  and 
into  the  intercellular  substani 

The  kadnej  contains  but  little  connective  tissue  be- 
tween the  tubes.  Some  may  be  demonstrated  here  and 
there.  The  capsule  seems  to  be  the  main  support  of  the 
gland.  •/.   11  '<  st  Roost  r,  it. 

KIDNEY.  CIRCULATION  OF.  I.  Phtbiologk  ll.— 
As  a  comprehension  of  the  arrangement  of  the  blood- 
vessels of  the  kidney  is  absolutely  necessary  in  order  to 
understand  the  renal  circulation,  we  give  here  a  short 
accounl  of  it.  The  circulatory  apparatus  consists  essen 
tially  of  three  dividing  :  l.  the  capillaries  ;  2,  (a)  the  di- 
rect arterial  supply  to  the  capillaries,  (J)  the  mediate  sup- 
ply to  the  same  bj  way  of  the  Malpighian  tufts;  3,  the 
veins  (see  Fig.  I9i  u. 

1.  Tlu  capillaries  are  found  in  all  parts  of  the  organ, 
their  arrangement  varying,  however,  with  their  location. 
Ah. iiit  the  tubuli  contorti  in  the  cortex  they  form  a  close 
net-work  of  polygonal  meshes,  while  about  the  Btraight 

tubes  Of  the  pyramids  and  of  the  septa  that  se  pa  rale  them 

(columns  Bertini)  the  meshes  are  extended  in  the  direc- 
tion "i  the  length  of  the  tubes. 

2.  The   renal   artery,    which   is  singularly   large,  when 

the  size  of  the  organ  is  considered,  divides  at  the  bilum 
Into  tour  or  five  branches.  These  enter  the  Bubstance  of 
the  kidney  between  the  papillae,  and  when  at  the  bases 
of  the  pyramids— at  the  junction  of  cortex  and  medulla 
— give  off  branches  which  form  incomplete  arches  < 
arteriosi,  .1.  Fig.  1914),  whose  concavities  are  directed 
inward.  These  arches,  in  turn.  :_ri\c  otT  two  sets  of 
branches.     One  Bet,  thi  ilar  arteries,  b,  run  to- 

ward the  cortex, passing  between  the  rows  of  Malpighian 
i iodic,  and  giving  off  lateral  twigs  which  form  their  afft  r- 
•    '  a).     Another  set  passes  toward  the  bilum, 

forming  the  arten  ■  ra  (<  |,  which  break  up  into 

B  lorn:  meshed  capillary  network  as  they  run  toward 
the  papilla). 

The.'//'./.  on  entering  Bowman's  capsule,  di- 

vides into  a  number  of  looped  branches,  which  form  a 
vascular  tuft,  or  glomerulus.    These  loops  do  not  again 

subdivide,  but  reunite  to  form  an  efferent  vessel,  which  i» 

somewhat  -mailer  than  the  afferent  one  The  vasa effer- 
cntia  belonging  to  thow   capsules  which  lie  nearest  the 


bases  of  the  pyramids  penetrate  the  latter  under  the  naine 
of  arteria  recta  and  break  up  into  bundli 

capillaries    running    between    the    Btraight    urinifen 

tubules.  They  anally  unite  with 
the  capillaries  formed  by  the  ar- 
teria- recta  vera 

The  efferent  vessels  from  the 
capsules  lying  near  the  cortex 

bleak     up.    almo-t     immediately 
after  their  exit,  into  a  fine  plexus 
surrounding  the  convoluted  tu- 
bule-, and   w  hich  communii 
both  w  ith  the  capillary  plex 

formed  by  the  true  and  false  ar- 
teria. recta?,  and  with  that  formed 
in  the  renal  capsule  by  branches 

of  the  lumbar  arteru  s. 

Besides  the  main  arterial  sup- 
ply through  the  renal  artery,  the 

tumbar  arteries  give  off  blanches 

which  enter  the  kidney  by  way 
of  its  capsule,  anastomosing  there 
with  the  capillaries  of  the  cortex. 
These  lumbar  branches,  though 
usually  individually  quite  small, 
are  often  present  in  <■<  nsiderable 
numbers  :  and  it  is  poasibli 
inject  a  large  part  of  the  kidney 

thrOJDgh  them  alone  by  injecting 
the  ai  irta  after  tying  the  renal  ar- 
tel ies,  a-  -how  n  by  Ludu  ig. 

Ludwig  has  furthermore  dem- 
onstrated that  the  interlobular 
allelic-   penetrate   to   the  surface 

and  resolve  themselves  there  into 
a  line  plexus,  which  communi- 
cates both  with  the  capillary  net- 
work of  the  capsule  from  the 
lumbar  arteries,  and  with  that  of 
the  cortex  from  the  plexus  about 
the  convoluted  tubules.  Thus 
it  will  be  seen  that  the  blood- 
supply  from  the  renal  arteries  is 
Pig.  1914.— Diagram  of  the  quite  intimately  and  freely  con- 

JoM^mLna'wte.-iet     ""ted  ****  coming  through 

Hwidbuoh    der   the  lumbar  branches. 
Physioiogie.")    a,  arcut       :!.    /'/,,  perns  follow  in  all  essen- 

'""•  '  "l"    tial   particulars   the  same   course 

from     which     numerous    as  the  arteries.       1  he  venous  rad- 

neruli,     iclesof  the  medulla  form  a  plexus 

■  about  the  mouths  of  the  urinif- 
erous  tubule-  at  the  papilla1,  and 
from  there  gradually  collect  to 
form  r<  int  recta,  which  empty  in 
the  arcus  venosi.  In  the  cortex 
the  veins  unite  to  form  star- 
shaped  arrangements  (stellulsa 
Verheynii),  which  arc  the  begin- 
nings of  the  a  i, a   t i,t<  rlobttla 

running  parallel  to  the  arteria 
interlobulares  to  join,  in  their 
turn,  the  arcu-  \  cn.'-i. 

From  thi-  short   survey  of  the 

anatomical    arrangement    of    the 

blood-vessels  the  physiologically 
important  fact  becomes  evident 
thai  the  amount  of  blood  in  the 
Malpighian  bodies  will  vary  ac- 
cording as  the  direct  arteria]  sup- 
x.  x.  ane  Tenoui    ply  to  the  capillary  plexus  of  the 

■  tubuli  contorti  is  increased  or  di- 
minished. If  these  direct  arterial 
channels  arc  dilated,  more  blood 
Sows     through     them     and     less 

and  The  art*  rtffl  mice 

n  the  pyramids  will  be  the  ones  chiefly  con- 
cerned iii  this  regulatory  function,  for  by  their  contrac- 
tion tiny  will  force  more  blood  toward  the  cortex,  and 
consequently  into  the  glomeruli,  and  less  into  the  pyra- 


asa  efferentfa 

break  up  into  a   lii II 

pi  in. 1 1  network,  /..  about 
i!..  ."-.'.  oluted  n. I. ill.--. 
and  .alii. I  Hi.  intit/riittr<. 
In  tlu'  pyramids  of  Ferrein 
thi-  net  •  work  t> 
in. -re  elongated,  /'.  Prom 
some  of  the  lower  glomer- 

do«  n   into  the  pyramids, 
forming  the  artei  i<r  recta 

• .  r.    / ■',  i ..(  the 

arteria  spring- 

ing direoUy  from  I 

CUt    a,  :  i.    like 

tin-  foi in.  r.  breaking  up, 

in  the  i 

gated  n»- 1..  -.  i/    i 

Delving     the 

-  iter  •  lobuia 

which,    bj    mean-   of   tin1 

...  oollecti  the 

the    arteria' 


..f  the  excretory  to 
the   aploea    of    tin-  pyra- 
mid- ;  ft,  vena  stellate. 

through  the  glomeruli, 


270 


REFERENCE  HANDBOOK   OF   THE  MEDICAL  SCIENCES. 


Kidney. 
Kidney. 


inids,  while  by  dilating  they  will,  on  the  contrary,  cause 
a  determination  of  blood  toward  the  medullar}'  portions 
of  the  organ,  and  away  from  the  cortex. 

Ludwig  has  shown  that  the  arrangement  of  the  vessels 
in  the  glomerulus  is  such  that  the  loops  formed  by  the 
afferent  artery  occupy  the_  periphery  of  the  tuft,  while 
those  which  eventually  unite  to  form  the  efferent  vessel 
occupy  a  central  position.  In  consequence,  when  the 
pressure  in  the  afferent  vessels  is  increased,  they  dis- 
tend the  capsule,  affording  thereby  a  freer  passage  for 
the  blood  into  the  efferent  channels.  When,  however, 
there  is  a  rise  of  pressure  coming  from  the  direction  of 
the  vasa  efferentia,  they,  by  their  distention,  force  the 
efferent  loops  against  the  sides  of  the  capsule,  thus  clos- 
ing them.  This  anatomical  arrangement  of  the  vessels 
explains  why  it  is  so  easy  to  completely  inject  a  kidney 
from  the  artery,  while  injection  through  a  vein  rarely 
extends  beyond  the  Malpighian  bodies ;  also,  why,  in 
cases  of  cardiac  insufficiency,  with  venous  congestion, 
the  kidneys  become  so  intensely  congested  as  to  assume 
an  almost  stony  hardness ;  for  the  venous  reflux  is 
dammed  back  at  the  glomeruli,  and  prevented  from  get- 
ting into  the  arteries,  while,  at  the  same  time,  the  arte- 
rial pressure  is  maintained  sufficiently  to  fill  all  the  ar- 
terial channels.  Blood  is  thus,  as  it  were,  forced  into  the 
organ  from  opposite  directions,  the  current  being  there- 
by rendered  extremely  slow.  It  is  no  wonder,  therefore, 
that  the  secretion  of  urine  is  scanty,  or  often,  indeed, 
entirely  suppressed. 

TirK  Normal  Circulation. — The  renal  artery,  as 
has  been  pointed  out,  is  very  large  in  proportion  to  the 
organ  which  it  supplies.  Nevertheless  it  lias  been  found 
that  in  dogs  its  lumen  may  be  compressed  to  half  a  milli- 
metre without  causing  any  notable  decrease  in  the  amount 
of  blood  issuing  from  the  vein,  showing  that  the  volume  of 
blood  in  the  organ  is  due  not,  alone  to  the  capacity  of  the 
renal  arterj-,  but  as  well  to  the  lieightof  the  aortic  pressure, 
and  to  the  resistances  offered  to  the  current  both  in  the 
organ  itself  and  beyond  it.  For  in  addition  to  the  peculiar 
arrangement  of  the  loops  of  the  glomerulus  it  must  be 
remembered  that  its  vas  efferens  is  smaller  than  its  vas 
afferens,  and  that  the  latter  breaks  up  into  a  very  close 
capillary  plexus  almost  immediately  on  leaving  Bow- 
man's capsule  ;  also,  that  this  plexus,  by  the  resistance 
which  it  interposes,  diminishes  the  rapidity  of  the  blood- 
current,  and  at  the  same  time  increases  the  intra-glomem- 
lar  pressure.  The  blood  in  this  plexus  also  will  be  under 
comparatively  low  pressure,  because,  in  the  first  place,  it 
has  lost  a  great  part  of  its  momentum  in  overcoming  tin' 
resistance  presented  by  the  glomeruli,  and  secondly,  be- 
cause the  venous  system  beyond  offers  no  marked  resist- 
ance to  its  outflow. 

The  plexus  of  the  medullary  portion  affords  more  re- 
sistance to  the  blood  than  does  that  of  the  cortex,  for  in 
it  the  capillary  meshes  are  narrow  and  long,  and  are  ar- 
ranged in  bundles  alternating  with  groups  of  uriniferous 
tubules.  By  this  arrangement  in  alternate  bundles  the 
capillaries  and  uriniferous  tubules  exert  a  reciprocal  press- 
ure, each  conditioning  the  circulation  in  the  other,  as 
will  be  shown  later. 

Changes  in  the  current  of  blood  flowing  to  the  kidney, 
or  away  from  it,  will  have  the  following  effects  on  the 
various  divisions  of  the  capillary  system  of  the  organ  : 

A  rise  of  the  general  arterial  pressure  causes  an  increase 
of  pressure,  as  well  as  an  increase  in  the  rapidity  of  the 
current,  within  the  glomeruli,  provided  that  no  compen- 
satory contraction  of  the  vessels  more  immediately  supply- 
ing the  glomeruli  occurs.  This  increased  pressure  will  be 
the  greater,  the  greater  is  the  resistance  offered  by  those 
arterial  paths  by  which  the  blood  reaches  the  capillary 
system  directly,  i.e.,  without  the  intervention  of  the 
glomeruli.  In  the  capillary  plexus  of  the  convoluted  tu- 
bules the  increase  of  pressure  will  be  less  than  in  the 
glomeruli,  for  although  the  force  with  which  the  blood 
reaches  each  is  the  same,  yet  in  the  former  it  soon  becomes 
dissipated  by  beiug  broken  up  and  distributed  over  the 
large  area  of  numerous  channels. 

A  rise  in  the  venous  pressure,  affects  primarily  the  capil- 
lary plexus  of  the  convoluted  tubules.    The  glomeruli  will 


be  but  little  influenced  comparatively,  for  as  they  present 
considerable  resistance,  by  reason  of  their  internal  arrange- 
ment, to  the  blood-current,  the  backward  pressure  will 
And  an  easier  channel  by  way  of  those  vessels  which  com- 
municate directly  with  the  larger  arterial  trunks;  and. 
furthermore,  the  rise  of  pressure  in  the  plexus  of  the 
convoluted  tubules,  by  dilating  its  capillaries,  causes  an 
enlargement  of  the  channel  through  which  the  blood  has 
to  flow,  in  this  way  still  further  relieving  any  tendency 
to  congestion  occurring  within  the  glomeruli.  Neverthe- 
less, in  spite  of  all,  some  degree  of  increased  pressure,  ac- 
companied by  a  slowing  of  the  blood-current,  must,  in 
all  cases  of  venous  congestion,  occur  within  the  glomeruli. 

Venous  congestion  may,  by  dilating  the  venous  capil- 
laries of  the  pyramids — which,  as  we  have  seen,  are  ar- 
ranged in  bundles  alternating  with  bundles  of  uriniferous 
tubules — exert  such  an  amount  of  compression  upon  the 
latter  as  to  even  close  them  entirely  (and  it  may  be  inter- 
esting to  note  also,  on  the  other  hand,  that  by  increasing 
the  pressure  in  the  uriniferous  tubules  the  venous  cur- 
rent may  be  considerably  slowed). 

Secretion  of  Urine. — For  a  knowledge  of  these 
highly  interesting  details  of  the  circulatory  mechanism 
we  are  chiefly  indebted  to  Ludwig  and  his  pupils.  The 
renal  circulation  is  so  intimately  bound  up  with  the  secre- 
tion of  the  urine,  that  we  think  it  not  out  of  place  to  con- 
sider the  latter  in  this  connection. 

At  present  two  views,  for  the  elaborate  discussion  of 
which  the  reader  is  referred  to  the  larger  works  on  phys- 
iology, are  prevalent :  the  older  one  of  Ludwig,  and  the 
more  recent  one  of  Heidenhain. 

Ludwig's  theory  is,  stated  briefly,  as  follows  :  The  ra- 
pidity of  the  secretion  of  the  watery  elements  of  the  urine 
is  in  direct  proportion  to  the  amount  of  blood-pressure  in 
the  glomeruli ;  in  other  words,  the  process  is  a  merely 
mechanical  one.  The  amount  secreted  depends,  further- 
more, on  the  difference  of  pressure  between  the  inside 
and  the  outside  of  the  glomerulus.  Thus,  if  the  pressure 
in  the  uriniferous  tubules  be  increased,  even  though  the 
arterial  pressure  in  the  glomeruli  remain  the  same,  less 
urine  will  be  secreted.  The  urine  after  leaving  the  cap- 
sules becomes  more  concentrated  by  a  reabsorption  of 
part  of  its  water,  in  its  passage  through  the  tubules,  es- 
pecially the  convoluted  ones. 

In  Heidenhain's  theory,  on  the  other  hand,  it  is  con- 
tended that  the  amount  of  secretion  depends  not  so  much 
upon  the  pressure  as  upon  the  rapidity  of  the  blood-cur- 
rent within  the  glomeruli,  and  it  is  referred  not  to  sim- 
ple mechanical  filtration,  but  to  a  special  selective  action 
of  the  epithelium  covering  the  vessels  of  the  glomeruli. 
It  holds,  furthermore — and  this  fact  Heidenhain  proved 
experimentally — that  the  epithelium  of  the  convoluted 
tubules  and  of  the  ascending  portion  of  Ilenle's  loop  tubes 
exerts  a  direct  and  positive  action  in  the  elimination  of 
certain  of  the  solid  elements  of  the  urine,  gathering  them 
from  the  lymph  surrounding  these  tubules,  and  mingling 
them  with  the  watery  elements  already  secreted  by  the 
Malpighian  bodies,  which  mixture  then  forms  the  finished 
urine. 

Bowman,  as  early  as  1842,  advanced  the  same  views. 
He  based  his  opinions  wholly  on  what  he  conceived 
ought  to  be  the  case  from  the  anatomical  structure  of  the 
kidney,  and  not  on  any  experimental  researches,  showing 
thus  a  remarkable  physiological  insight. 

Though  many  of  the  experiments  deemed  conclusive 
by  Heidenhain  have  been  disputed  by  other  observers, 
still  it  must  be  allowed  that  his  theory  explains  many 
points  which  are  not  satisfactorily  accounted  for  by  the 
simple  mechanical  filtration  hypothesis.  While  compe- 
tent physiologists  are  still  disputing,  it  seems  needless 
to  remark  that  we  must  content  ourselves  in  simply  point- 
ing out  the  prevalent  views,  leaving  time  to  decide  be- 
tween them.  To  the  practitioner,  however,  this  differ- 
ence is  not  of  such  great  importance,  for  in  the  majority 
of  cases  increased  blood-pressure  within  the  glomeruli 
and  increased  rapidity  of  the  current  go  hand  in  hand. 

Innervation  of  the  Kidney.—  The  splanchnic  nerve 
is  the  chief  source  of  innervation  for  the  renal  vessels,  as 
it  is  of  the  other  abdominal  organs  ;  but  besides  this,  nu- 
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merous  brunches  of  the  sympathetic  run  in  the  sheaths 
of  the  great  vessels  and  along  the  ureters,  and  enter  ai  the 
liilum.    These  nerves  are  frequently  so  delicate  and  i  rans 

at,  as  mj  own  experience  has  shown  me,  thai  they 
esi  ape  di  tection,  Hem  e  il  is  thai  in  somei  ases  erroneous 
conclusions  have  been  formed  regarding  the  role  which 
ili.  nerves  play  in  the  kidney,  for  the  experimenter  has 
considered  all  the  nerves  to  have  l>een  severed,  when 
in  reality,  many  have  remained  intact.  Section  of  the 
splanchnic  is  followed  by  a  diminution  in  the  secretion 
nl   urine,  nol   because,  as  has  been  held  by  some,  il  is  a 

motor  nerve  which  section  would  paralyze, 
because  the  paralysis  of  the  abdominal  vessels  which 
lows  this  section  i  ring  of  the  general 

arterial  pressure  thai  the  kidney,  although  its  vessels  are 
dilated  to  their  fullest  extent,  receives,  in  common  with 
the  other  abdominal  organs,  less  blood  than  before.  If, 
instead  of  cutting  the  main  trunk  of  the  splanchnic,  the 
nerves  entering  upon  the  renal  vessi  Is  and  ureter  be  i 
fully  divided,  it  will  then  be  found  that  the  vessels  <>f 

kidney  follow  exactly  the  variations  in  the  general 
arterial  pressure;  thai  when  the  blood-pressure  rises  the 
vessels  expand  and  more  urine  is  secreted  ;  and  contrari- 
wise, when  the  general  arterial  pressure  falls,  the  renal 

vessels  contrai  h  their  own  elasticity,  less  bl I 

Bows  through  the  organ,  and  less  urine  is  seen  ted.    This 
experiment  the  writer  has  too  frequently  performed  to 
dniiiit  the  interpretation  of  its  results. 
The  nerve-centre  for  the  kidney,  if  such  a  thing  really 

.  would  seem,  from  the  experiments  of  (  laude  Ber- 

I  to  lie  in  the  floor  of  the  fourth  ventricle,  in  fronl 
of  the  origin  of  the  vagus,  for  this  observer  found  that 
punctures  in  this  region  produced  polyuria,  either  with 
or  without  sugar,  according  toaslighl  difference  in  the 
locality  of  the  puncture.  Eckhard,  on  the  other  hand, 
was  nol  able  to  confirm  Bernard's  observations  regarding 
tin  appearance  of  polyuria,  either  with  or  without  sugar. 
!(•  found,  hojvevi  r,  that  stimulation  of  the  vermis  of  the 
cerebellum  gave  rise,  in  rabbits,  to  a  polyuria  with  null: 
turia  it'  the  hepatic  nerves  were  intact,  and  to  a  simple 
bydruria  if  these  were  severed.  Too  much  weight  must 
nol  be  given  to  these  results.  Certain  il  is,  however,  that 
diabetes  insipidus  is  frequently  associated  with  localized 
disease  of  the  ineilulla,  with  cerebral  concussion,  and  with 
other  cerebral  diseases.  Our  knowledge  of  the  nervous 
supply  of  the  kidney  is,  on  the  whole,  still  incomplete 
and  fragmentary,  and  much  yet  remains  for  explanation 
in  ihis  field. 

Axbi  mini  ma.  'The  weight  of  evidence  of  most  ob- 
servers lends  to  prove  bhal  albuminuria  occurs  whenever 
in  the  kidney  the  rapidity  of  the  blood-current  falls 
low  that  which  is  necessary  for  the  nourishment  and  life 
of  the  epithelium  covering  the  glomeruli.  Whenever  this 
Btate  occurs,  whenever  these  epithelia  receive  less  oxygen 
and  less  of  the  other  elements  necessary  for  the  mainte- 
nance of  their  physiological  integrity  than  they  require, 
they  then  become  permeable  to  the  albumin  of  the  serum 
of  the  blood,  which,  filtering  through  them,  becomes 
mixed  w  ith  the  watery  and  saline  elements  thai  form  the 

urine. 

I  nder  certain  circumstances,  nol  yet  fully  determined, 
albumin  maj  be  found  in  small  quantities  in  the  urine  of, 
to  all  appearance,  healthy  persons,  as  has  been  reported 
by  Leube,  Frerichs,  Senator,  Munn,  Moxon,  Marcacci, 
and  others.  In  these  individuals  the  albumin  is  not  al- 
ways  present,  and  when  present  is  iii  such  small  quanti- 
ty s  as  to  require  very  delicate  tests  for  its  detection. 

Ii  has  been  repeatedly  affirmed  by  different  observers 
that  albuminuria  may  be  produced  l>\  cuttiug  the  nerves 
that  supply  the  kidney.  More  accurately  conducted  ex- 
periments liave  shown,  however,  that  when  this  opera- 
tion is  carefully  done,  and  without  injuring  the  vessels, 
ilbuminuria  results.  The  epithelial  cells  of  the  kid- 
ney, those  of  the  glomeruli  as  well  as  those  of  the  tubult  b, 
extremclj  sensitive,  and  a  compression  of  the  renal 
minutes  leads  to  serious  disturb- 
ance!      I  0  erbeck  found  that  closing  the  renal  ai 

for    a    minute  and   a   halt    caused    a   suppression     of 

urine  in  the  corresponding  kidney,  lasting  in  some  cases 


as  long  as  three-quarters  of  an  hour,  and  that  the  urine 
tii si  secreted  was  highly  albuminous,  the  amount  of 
albumin  decreasing  as  the  t!"w  <.|  mine  became  more 
free. 

II.  I'\  i  in  ii  in.  n  u  Having  thus  considered  thi 
ma  I  ( irculation  of  the  kidney  .  we  w  ill  now  turn  to  the  i  on- 
sideration  of  some  of  the  changes  which  may  lake  place 
in  the  circulation  under  pathological  conditions:  First, 
■  .I  those  which  occur  within  physiological  limits,  and 
winch  do  nol  affect  the  structure  of  the  organ  ;  and 
ondly,  of  those  determined  by  .structural  changes  either 
in  the  kidney  itself  or  in  organs  standing  in  close  rela- 
tionship tn  it,  and  of  ilinse  determined  by  lever. 

For  the  first  category  we  have  all  those  circulatory 
changes  «  hich  partake  of  the  nature  of  reflex  phenomena. 
For  instance,  prolonged  exposure  of  the  skin  to  cold,  by 

Contracting   the   cutaneous    capillaries,    drives   the    lilood 

from  the  periphery  to  the  interior,  and  consequently  more 
blood  will  be  forced  through  the  kidneys  and  oilier  in- 
ternal organs,  whose  capillaries  then  dilate  to  compensate 
for  the  contraction  of  the  cutaneous  vessels.  This  ex- 
plains the  increased  flow  of  urine  which  always  occurs 
after  prolonged  chilling  of  the  surface,  though  part  of 
this  increase  is  due  also  to  the  diminution  in  perspira- 
tion. If  muscular  inactivity  Lr"  hand  in  hand  with  this 
coldness  of  the  skin,  the  increase  in  the  amount  of  urine 
led  is  siiu  more  marked,  for,  as  during  repose  the 
muscles  are  in  a  state  i  f  anaemia,  still  more  lilood  will  he 
forced  int. i  the  internal  organs.  We  have  a  in..st  strik- 
ing example  of  this  in  the  chills  of  intermittent  fever, 
where,  alter  the  chill,  a  lafge  quantity  of  pale  urine  is 
voided.  In  this  case  the  chill  seems  strong  enough  to 
overcome  thai  anaemic  state  which  we  shall  show  further 
on  to  be  the  condition  of  the  kidney  during  fever. 

Cohnheim  and  Roy  have  observed— and  the  author  has 
had  the  opportunity  of  confirming  these  observation: — 
that  electric  or  other  stimuli  applied  to  the  peripheral 
nerves  through  the  medium  of  the  skin,  or  to  an  exposed 
nerve  directly,  cause  an  immediate  and  often  very  great 
contraction  of  the  vessels  of  the  kidney.  a>  shown  by  the 
marked  diminution  in  the  si/.-  of  the  organ  itself.  As- 
phyxia pr.  'duces  the  same  results,  and  in  both  Bets  of  < 
hand  in  hand  with  the  renal  contraction,  there  is  a  corre- 
sponding; rise  in  the  general  arterial  pressure.  The  essen- 
tially reflex  nature  of  these  phenomena  is  confirmed  by 
observing  that  when  all  the  nerves  entering  the  kidney 
are  carefully  cut  (and  this,  as  we  before  called  attention 
to,  is  not  always  easy),  stimulation  of  a  Bensory  nerve 
is  not  followed  by  a  contraction.  <>n  the  contrary,  the 
size  of  the  Lilian  follows  now  the  general  arterial  blood- 
pressure,  being  enlarged  when  thai  rises,  and  becoming 
smaller  when  it  falls. 

Various  chemicals  and  drugs  have  been  found  to  affect 
the  renal  circulation  in  various  ways  when  introduced 
into  the  genera]  circulation.  Thus.  the  injection  into  a 
vein  of  as  small  a  quantity  as  one  or  two  cubic  centi- 
metres of  water  causes  at  first  a  contraction  of  the  kid- 
ney, which  in  different  experiments  varies  in  duration 
from  a  couple  ds  i"  t«.'  or  three  minutes,  fol- 

lowed by  a  secondary  expansion,  which  la-ts  much 
longer  than  the  contraction.  Tin  injection  o(  one-half 
percent,  salt  solution  causes  a  primary  expansion,  which 
may  last   some  time,  according  tn  the  quantity  injected 

ami  the  state  of  the  indiv  idual.  Urea,  nil  the  other  hand, 
cans,  s,  like  water,  a  primary  contraction,  followed  by  a. 
secondary  expansion.  "  Digitalis  causes  also  a  primary 
contraction,  differing,  however,  from  una  in  the  fact 
that  this  contraction  is  of  longer  duration,  but  resembling 
it  in  so  far  that  it  is  followed  bj  a  secondary  expansion. 
\  certain  number  of  other  diuretics  resemble  water, 
urea,  and  digitalis,  in  causing  a  primarv  contraction  with 
diminution  or  arrest  of  secretion,  followed  by  expansion 
and  increased  secretion.  Other  diuretics,  again,  such  as 
nitrate  ..t  soda,  acetate  of  potash,  resemble  salt  solution 
in  causing  a  primarv  expansion  of  renal  vessels.  All  the 
diuretics  mentioned,  when  they  are  given  in  not  too  large 
a  if-,  cause  a  very  considerable  change  in  the  volume 
of  the  kidney  without  causing  anv  change  in  the  blood- 
pressure.    Thi  of  urine  increases  or  diminishes. 
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catena  paribus,  with  the  degree  of  expansion  of  the  renal 
vessels  "  (Roy). 

In  certain  spasmodic  diseases,  such  as  epilepsy,  strych- 
nia-poisoning, hysteria,  lead  colic,  and  eclampsia,  where 
during  the  attacks  there  is  generally  a  partial  suppression 
of  urine  followed  by  a  more  copious  secretion  after  the 
attacks  have  passed  off,  and  often — at  least  in  epilepsy, 
strychnia-poisoning,  lead  colic,  and  eclampsia — by  a  tran- 
sient albuminuria,  we  may  assume  with  Cohnheim,  that 
these  effects  are  due  to  a  primary  spasm  of  the  small 
arteries  of  the  kidneys,  succeeded  by  a  secondary  dilata- 
tion. Not  as  if  this  tetanic  condition  affected  the  vessels 
of  the  kidney  alone  ;  on  the  contrary,  the  visible  pallor 
of  the  skin  during  the  prodromal  stage  of  an  epileptic  at- 
tack (and  Echeverria  claims  to  have  observed  anaemia  of 
the  fundus  oculi  during  this  stage),  and  the  continued 
paleness  of  the  skin  during  an  attack  of  lead  colic,  would 
seem  to  point  to  the  fact  that  this  arterial  spasm  may  affect 
the  vascular  system  in  many  organs.  When  the  spasms 
of  lead  colic  and  eclampsia  pass  off,  and  after  patients 
have  recovered  from  epileptic  or  hysterical  seizures,  the 
spasmodic  contractures  are  followed  by  a  period  of  gen- 
eral relaxation,  and  as  the  heart's  action  remains  practical- 
ly unaffected,  the  result  must,  he  to  force  a  greater  quan- 
tity of  blood  in  a  given  unit  of  time  through  the  dilated 
vessels  than  before,  and  thus  give  rise  to  an  increased 
amount  of  secretion  from  the  kidneys. 

The  transient  albuminuria  following  the  attacks  of  lead 
colic,  strychnia-poisoning,  epilepsy,  and  those  cases  of 
eclampsia  in  which  no  lesions  of  the  kidney  are  found  post 
mortem,  Cohnheim  thinks  are  fully  explained  by  the  te- 
tanic contraction  of  the  smaller  vessels  of  the  kidney  be- 
ing of  such  a  degree  as  to  cause  an  anaemia  in  the  organ 
sufficient  to  at  least  temporarily  disturb  the  functions  of 
the  epithelium  of  the  glomeruli,  and  make  them  perme- 
able to  the  serum  albumin. 

Whether  the  polyuria  of  diabetes  insipidus,  where  ab- 
normally large  quantities  of  a  sugarless  urine  of  low 
specific  gravity  are  passed  daily  sometimes  for  many 
years,  without  either  the  general  health  of  the  patient 
or  the  integrity  of  the  kidneys  becoming  affected — whether 
these  symptoms  are  to  beexplained  by  a  local  active  renal 
hypencmia,  the  result  of  some  lesion  or  disturbance  of 
the  innervation  of  the  kidney,  may  yet  be  regarded  as  a 
very  open  question.  Cohnheim  offers  the  above  explana- 
tion of  these  cases,  at  the  same  time,  however,  calling 
attention  to  its  purely  hypothetical  nature. 

We  now  pass  to  those  cases  of  disturbed  renal  circula- 
tion caused  either  directly  by  pathological  changes  in  the 
kidney  itself,  or  secondarily  by  changes  in  other  organs, 
and  of  these  the  heart  and  lungs  are  the  most  important. 

Causes  and  Effects  of  Increased  Arterial  Press- 
ure.— In  cirrhosis  of  the  kidney,  where,  by  the  obliter- 
ation of  a  number  of  glomeruli,  a  serious  obstacle  to  the 
intrarenal  circulation  is  presented,  a  compensatory  hy- 
pertrophy of  the  left  ventricle  is  invariably  caused,  and,  in 
consequence,  an  elevation  of  the  general  arterial  pressure 
results.  As  a  consequence  of  this  the  blood  is  forced 
through  the  remaining  glomeruli  with  more  than  normal 
rapidity,  and  also  at  a  higher  pressure,  and,  in  spite  of 
a  considerable  destruction  of  secreting  surface,  more 
urine  is  secreted  than  normal.  This  urine  is  of  low  spe- 
cific gravity,  containing  but  a  small  percentage  of  solid 
matter,  though  the  total  quantity  of  urea  and  of  other  salts 
excreted  daily  may  not  be  below  the  normal. 

It  is  only  when  the  cirrhotic  processes  have  become  too 
extensive  to  be  compensated  for  by  the  cardiac  hyper- 
trophy that  we  observe  a  lessening  in  the  amount  of  urine 
— a  lessening  which  may,  in  some  cases,  amount  shortly 
before  death  to  a  virtual  suppression. 

The  albuminuria  of  cirrhotic  kidney  is,  during  the 
greater  length  of  the  disease,  usually  of  a  very  slight 
grade.  It  is  only  toward  the  end  that  it  becomes  marked. 
This  is  explained  by  the  extreme  chronicity  of  the  dis- 
ease, comparatively  few  of  the  glomeruli  being  involved 
at  any  one  lime.  The  obliteration  of  a  glomerulus  is  pre- 
ceded by  a  stage  in  which,  by  the  gradual  thickening  of 
the  walls  of  the  vascular  tuft,  an  anaemia  is  produced 
sufficient  to  destroy  that  function  of  the  epithelial  cover- 
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ing  which,  as  we  have  seen,  is  the  retention  of  the  albu- 
min of  the  blood.  Thus  but  little  albumin  finds  its  way 
into  the  urine  at  any  one  time.  Then,  too,  the  grade  of 
albuminuria  often  appears  much  slighter  than  it  really  is, 
from  the  amount  of  albumin  being  diluted  by  a  large 
quantity  of  urine. 

The  large  amounts  of  albumin  which  usually  make 
their  appearance  toward  the  end  of  the  disease  are  de- 
pendent on  other  causes  besides  those  dwelling  within  the 
kidney  itself,  and  they  will  lie  considered  under  another 
heading. 

Any  obstruction  in  the  circulation  giving  rise  to  an  hy- 
pcrtrophied  left  ventricle,  and  thus  to  an  increased  arte- 
rial pressure,  lie  it  from  what  cause  it  may,  by  increasing 
the  pressure  and  the  rapidity  of  the  blood  in  the  kidneys, 
will  cause  an  increased  secretion  of  urine.  Of  these  ob- 
structions we  may  instance  valvular  lesions,  pulmonary 
induration,  atheromatous  disease  of  the  arteries,  and  he- 
patic cirrhosis.  There  are  others,  but  we  do  not  think  it 
necessary  to  go  into  an  explanation  of  each  one,  since  all 
cause  an  increased  secretion  of  urine  by  increasing  the 
rapidity  of  the  renal  circulation,  provided  there  does  not 
arise  some  other  compensatory  disturbance  of  the  circu- 
lation, which  has  the  effect  of  lowering  the  blood  press- 
ure, and  which,  as  a  matter  of  fact,  always  occurs  sooner 
or  later. 

Causes  and  Effects  of  Diminished  Arterial 
Pressure. — We  have  seen  that  physiological  experi- 
ments on  animals  have  shown  that  diminishing  the  press- 
ure, and  hence  the  rapidity  of  the  blood  in  the  glomer- 
uli, causes  a  diminution  of  the  quantity  of  urine  secreted, 
and  that  if  the  amount  of  blood  withheld  from  the  kid- 
neys be  large  enough  t<>  cause  a  marked  anaemia,  albu- 
minuria results.  Pathological  changes  perform  the  same 
experiment  on  the  human  body,  and  with  the  same  clear 
and  unmistakable  results. 

Any  inflammation  of  the  kidney,  by  causing  a  local  in- 
terference of  the  circulation  when  the  inflammation  is  cir- 
cumscribed, or  a  general  derangement  of  the  circulation 
in  the  organ  when  the  inflammatory  process  is  diffuse, 
causes  a  diminution  in  the  amount  of  urine  secreted,  and 
also  albuminuria. 

As  in  every  inflammation,  so  in  that  of  the  kidney,  there  is 
a  dilatation  of  the  capillaries  and  a  slowing  of  the  current 
in  the  affected  area  followed  by  a  transudation  of  a  highly 
albuminous  lymph  filled  with  white  blood-corpuscles. 
These  factors  combined  cause  ischaemia  of  the  affected 
area  sufficient  to  produce  a  degeneration  of  the  epithe- 
lium of  the  glomeruli  and  of  the  tubules  as  well.  In  con- 
sequence we  have,  if  the  inflammation  is  acute  and  some- 
what widespread,  a  diminution  in  the  amount  of  urine, 
accompanied  by  albuminuria  and  the  appearance  of  des- 
quamated epithelium,  epithelial  and  bloody  casts,  and  all 
the  products  of  inflammation  in  the  urine.  The  more 
chronic  and  circumscribed  the  inflammation  is,  the  less 
has  the  urine  these  appearances.  Indeed,  in  many  chronic 
cases  where  the  vessels  themselves  soon  become  involved 
(as  in  chronic  diffuse  nephritis),  causing  an  obstruction 
to  the  blood-current,  compensatory  cardiac  hypertrophy 
sets  in,  and  we  have  all  the  phenomena  discussed  in  the 
previous  paragraph. 

In  no  instance  are  the  effects  of  a  localized  disturbance 
of  the  renal  circulation  more  sharply  marked  than  in 
renal  embolism.  We  do  not  refer  so  much  to  the  septic 
emboli,  for  they,  from  their  nature,  cause  an  ever  wid- 
ening area  of  inflammation  and  destruction,  but  to  the 
effects  produced  by  an  aseptic  embolus  acting  simply  as  a 
mechanical  plug  to  some  small  vessel.  In  such  a  case 
the  urine,  which  has  before  been  perfectly  normal,  sud- 
denly becomes  filled  with  epithelial  casts,  white  and  red 
blood-globules,  and  a  considerable  amount  of  albumin. 
In  uncomplicated  cases  there  will  not  necessarily  be  any 
diminution  in  the  amount  of  urine  voided,  for  the  sound 
kidney  acts  compensatorily.  All  the  abnormities  of  the 
urine  just  cited  are  caused  by  the  embolus  cutting  off  the 
arterial  supply  to  a  smaller  or  larger  area  of  kidney  tis- 
sue. The  part  involved  undergoes  necrosis — the  coagu- 
lation necrosis  of  Weigert — and  is  absorbed,  and  nothing 
remains  later  to  mark  the  place  but  a  mass  of  shrunken 
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white  cicatricial  tissue.  The  urine,  after  keeping  these 
appearances  for  a  varyii  d   which  will  depend  on 

the  amount  of  kidney-tissue  involved,  gradually  i mi  - 

normal  again. 

In  patients  Buffering  from  valvular  or  pulmonary  le- 

!  to  the  circulation  the  compen 

trdiac  bypertrophj    is  unable  to  overcome,  we 

notice  that,  withoul  exception,  the  a unl  of  urini 

creted  daily  is  far  less  than  the  normal      it  is  also  dark 
colored,  and  of  high  specific  gravity,  for,  in  accord 
with  Ludwig's  experimental  observations,  the  elimina- 

li t   the  Bolid  constituents  does  nol  decrease  propoi 

tionately  with  the  diminution  of  the  watery  elements; 
:  h  u-  the  amount  of  una  eliminated  daily  may  even  ex- 
Ave  per  cenl  of  the  « 1 » < .  1  *  -  Quantity  of  unne  passed, 
whereas  normally  it  is  about  half  that  amount.  When 
i.v  mean-  "i  suitable  medication  the  .heart's  action  is 
made  Btronger,  and  the  arterial  pressure  and  the  rapidity 
c.i  the  current  are  thus  increased,  we  note  at  once  marked 
changes  in  the  urine.  From  being  scanty,  dark  i  olored, 
and  of  high  specific  gravity,  it  becomes  abundant,  and  nor 
mal  in  color  ami  density.  No  laboratory  experiment 
could  i»  more  conclush e 

Section  of,  or  pressure  on,  the  spinal  cord,  if  occurring 
high  enough  to  cause  marked  lowering  of  the  general  arte 
rial]  -  in  v  a  rial 'lv  accompanied  by  such  a  lessening 

in  the  amount  of  urine  secreted  as,  inmany  cases,  toamounl 
to  suppression  ;  and  this  is  nol  due  to  interference  with 
any  Becreto-motor  nerves,  but  simply  to  the  great  Blowing 
which  the  renal  circulation  undergoes  in  common  w  i  t )  i 
all  that  pari  of  the  circulation  whose  vessels  are  inner 
vated  bj  the  portion  of  the  cord  lying  below  the  lesion. 

Of  the  effects  oi  a  local  diminished  arterial  pressure  (in 
epilepsy,  lead-colic,  etc  |  we  have  alreadj  Bpoken. 

Causes  vm>  Effei  rs  of  [ncrj  vbed  Venous  Presb 
i  be.— Pure  and  uncomplicated  cases  of  diminished  arte 
rial  pressure  alone,  such  as  we  instanced  in  the  previous 
paragraph,  are  of  rather  rare  occurrence  and  of  Bhort 
duration  .  for,  as  the  arterial  pressure  becomes  diminished, 
anothet  factor,  namely,  increased  venous  pressure,  steps 
in,  causing  changes  in  the  circulation  which  have  to 
be  allowed  for  when  considering  the  whole.  Venous 
congestion,  which  is  the  result  of  insufficiently  compen- 
:  cardiac  or  pulmonary  lesions,  nowhere  make-  itself 
more  ''.idem  than  in  the  kidneys.  The  blood-current 
through  the  glomeruli  becomes  slowed  firstly,  because 
tin-  arterial  pressure  is   low,  and  secondly, because  the 

venous  congestion  is  pressing  the  hi I  back  upon  them. 

As  a  result  we  have  diminished  secretion  of  urine  accom- 
panied by  albuminuria.     The  appearance  of  albumin  and 

ol   red   lil l-corpuscles  in  the  urine  of  these  cases  is 

pathognomonic  oi  venous  congestion,  for,  as  Ludwig  has 
shown,  neither  albuminuria  nor  hematuria  occurs  when 
ili,  glomeruli  are  subjected  to  a  diminution  of  the  arterial 
pressure  alone.  The  experiments  of  Robinson  and  of 
Weissgerber  and  Pi  rls,  ol  i  ausing  a  venous  congestion  by 

partly  Closing  the  renal  vein,  have  shown  that  then-  is  an 

immediate  and  marked  lessening  of  the  amount  of  urine 
n  ted.  and  that  the  urine  contains  albumin,  red  blood 
corpuscli  ime  hyaline  casts.     According  to  this  it 

would  seem  that  i  lie  urine  of  cardiac  disease  owes  it-  main 
characteristics  to  the  venous  congestion,  and  not  to  the 
diminished  arterial  pressure.     The  albuminuria  is  easily 

explained,   tor.  as  we    have  Been  rl-i  w  In  re.  t  his  condition 
.in-  when,  vet  the  epithelium  of  the   glomeruli   is  in 

sufficient!}  nourished  with  arterial  1>1 1.  as  is  lure  the 

and  the                 dbuminuria  will  he  inversely  pro- 
portional to  the  amount  of  arterial  blood  which  passes 
thn                  lomeruli  in  a  given  unit  of  time 
In  all  v  en                  lions  there  is  an  ext  ravasation  <>f  the 
the  1. 1 1  and  a diapedesis oi  red,  to- 
iler with  a  few  white,  blood-globules  iuto  the  perivas 
cular  lymph  canals.     This  serous  fluid,  however,  contains 

hut  a  -mall  amount  of  albumin— much  less  than  is  con- 
tained in  I  In-  PI I  itself 

ior  found,  alter  closing  the  renal  vein  entirely  for 
a  period  oi  about   ten  minutes,  and  then  removing  the 

kidney  at   OHCC  I I    the  animal,  and  coagulating  its  con 

(ants  by  dropping  the  organ  into  boiling  water,  thai  co- 


agulated albumin  and  red  blood  corpuscles  were  to  he 
found  in  a  number  of  the  Btraight  tubules,  while  Bow- 
man's capsules  were  entirely  free  of  these  elements,     if 

the  closure  of  the  vein  lasted  longer,  however,  albumin 
and  red  blood-COrpUBCleS  were  to  he  found  in  the  capsules 
as  well. 

From  this  experiment    the   presence  of  red  blobd-cor- 

pusclefi  in  the  urine  is  readily  accounted  tor. 

Effects  oi    Increased  Pbebburi    in   i  hi    Urinabi 

I'  i"  vol  b.—  M  Herman n.  a  pupil  of  Ludwig,  has  shown 
that  if  the  pressure  iii  the  uriniferous  tubules  he  increased 
by  anything  interfering  with  the  tree  exit  of  the  urine,  a 
decrease  in  the  amount  accreted  in  a  given  unit  of  time 

occurs,   and    at    the    same    time    there    is    an  even   n 
marked  decrease  in  the  elimination  of  the  s,,ii,i  constitu- 
ents, and  i  specially  Of  una.       As  the  pressure  inert  a 

tion  becomes  less  and  less   active,  till    a    point    is   ar- 

,  at  where  it  is  entirely  suppressed,  [n  the  dogs  used 
for  this  experiment  ii  was  found  that  when  this  point 
was  reached  the  intratubular  pressure  amounted  to  only 
about  one  half  of  the  general  arterial  pressure.  Upon 
then  removing  the  obstruction  to  the  exit  id'  urine  a 
large  quantity  of  clear  urine  of  low  specific  gravity  was 
secreted.  I  an  I  w  i  g  sa  w  in  this  a  confirmation  of  his  theory 
that  secretion  depended  on  the  difference  in  pressure  ex- 
isting between  the  blood  within  the  glomeruli  and  the 
urine  without.  Hut  according  to  this,  secretion  should 
lake  place  as  long  as  any  difference  whatever  existed 
between  the  two;  and  furthermore,  no  account  was 
taken  of  the  resorption  di  the  water  secreted,  though,  Be- 
ing to  Ludwig,  this  plays  an  important  part,  even  in 
the  normal  ci  ndition  ol  things.  For  if  the  mercury  of 
a  manometer  attached  to  the  ureter  he  observed  to  rise 
lually  and  then  stop,  it  is  not  necessarily  a  Bign  that 
secretion  has  .  eased  at  this  point,  hut  perhaps  only  that 
resorption  has  then  become  equal  to  secretion.  That  re- 
sorption  does  actually  take  place  is  abundantly  proved, 
as  Cohnheim  points  out,  by  the  oedema  not  only  of  the  kid 
ney  itself,  hut  also  of  the  loose  surrounding  tissue,  and 
by  tin-  visji,],-  fulness  of  the  larger  lymph-vessels  at  the 
hiluin.  Though  there  js  considerable  obstruction  to 
the  venous  ouiiiow.  siill  this  (edema  cannot  he  consid- 
ered as  due  to  that,  tor  it  is  always  observed  thai  the 
kidney  is  pale  and  anemic,  and  not  in  a  state  of  venous 
engorgement.  We  have  seen  that  the  capillaries  ant! 
uriniferous  tubules  are  arranged  in  alternate  bundles,  bo 
that  the  distention  of  one  Bet  of  vessels  causes  compres- 
sion of  the  other  It  is  not  hard  to  conceive,  therefore, 
that  whin  the  uriniferous  tubules  are  widely  distended, 
by  damming  up  tin  ir  contents,  they  should  exert  such  a 
pressure  upon  the  Mood  vessels  as  to  materially  interfere 
with  their  circulation,  and  that  the  blood,  consequently, 
flows  less  quickly  through  the  organ,  and  that  hence,  also, 
rding  with  the  views  of  Heidenhain,  diminished  se- 
cretion results.  The  secretion  of  a  large  amount  of  clear 
fluid,  after  an  obstruction  which  has  persisted  for  some 
time  is  Buddenly  removed,  may  he  explained  by  the  fact 
that  when  an  obstruction  to  the  circulation  anywhere  in 
the  hody  is  suddenly  removed,  the  vessels  ,,f  the  part  un- 
dergo a  dilatation  which  may  last  some  time.  So  in  the 
kidneys  this  secondarj  dilatation  allows  the  blood  to  flow 
wiih  increased  rapidity,  and  w e  have  increased  secretion 
in  consequence. 

The  changi  9  which  occur  vary  considerably,  according 
as  the  obstruction  i~  sudden  and  complete  or  gradual  and 
partial.  In  the  first  case,  after  the  exit  of  the  urine  has 
been  stopped,  we  have  seen  that  the  urine  is  gradually 
Been  led  in  smaller  and  smaller  amounts,  ami  that  the  kid- 
nev  is  rendered  amende  hv  the  pressure  of  the  uriniferous 
tubules,  and  also  edematous  from  the  urine  being  reab- 
sorbed hv  the  lymphatics.  The  calyces  pelvis,  and  that 
part  of  the  ureter  lying  above  the  obstruction — for  we 
will  assume  that  the  impediment  lies  jn  the  ureter— will 
he  tensely  distended,  divine;  rise  to  the  condition  known 
as  hydronephrosis.  In  a  short  time,  however,  this  over 
filling  causes  the  parts  t,,  stretch,  relieving  thereby  the 
pressure  within  the  kidney  somewhat,  and  the  blood  then 
circulating  again  more  fret  lv .  secretion  is  renewed,  which 
again  n  suits  in  overfilling  and  dilatation.     The  continued 
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■anaemia,  however,  quickly  begins  to  tell  upon  the  nutri- 
tion of  the  organ,  and  soon  secretion  ceases  entirely,  as 
is  shown  by  the  formerly  oedematous  condition  being  re- 
placed by  one  in  which  the  kidney  is  much  drier  even 
than  normal.  Atrophy  then  sets  in.  This  is  shown  in 
the  beginning  by  a  flattening  of  the  pyramids,  and  later 
by  a  thinning  of  the  whole  substance  of  the  organ,  which 
finally  may  become  so  thin  as  to  form  an  elevation  but  a 
few  millimetres  in  thickness  on  the  inner  wall  of  the  sac. 
In  these  cases  the  hydronephrotic  sac  does  not  become 
very  large,  for  the  reason  that  the  atrophy  begins  too 
soori  to  allow  enough  urine  to  be  secreted  for  the  forma- 
tion of  a  large  sa& 

In  cases  where  the  obstruction  is  gradual  and  partial, 
or  where  the  hindrance  is  of  an  intermittent  nature,  the 
state  of  affairs  is  somewhat  different  from  the  above. 
The  circulation  in  these  cases,  as  the  pressure  is  not  so 
overwhelming,  gradually  adapts  itself  to  the  surrounding 
circumstances,  and  the  organ  still  keeps  on  secreting, 
causing,  by  the  gradual  pressure  exerted  on  all  portions 
of  the  urinary  tract  lying  above  the  obstruction,  a  slow 
but  ever-growing  distention.  In  this  way  enormous  tu- 
mors may  be  formed,  sometimes  rilling  up  the  greater 
part  of  the  abdominal  cavity. 

The  Renal  Circulation  during  Fever. — It  has  al- 
ways been  the  opinion  that  during  fever  the  kidney  is  in 
a  state  of  congestion,  but  the  writer,  in  a  series  of  experi- 
ments made  in  conjunction  with  Professor  Cohnheim,  has 
shown  that  this  view  is  erroneous.  On  the  contrary,  the 
kidney,  at  least  in  acute  fever,  is  in  a  state  of  extreme 
anaemia,  being  small,  pale,  shrunken,  and  bloodless.  Al- 
though the  arterial  pressure  may  increase,  as  it  does,  as  a 
rule,  in  the  beginning  of  a  fever,  the  renal  vessels  begin 
to  contract  as  soon  as  the  temperature  of  the  body  rises, 
and  they  remain  thus  contracted,  even  after  the  blood- 
pressure  falls,  from  a  general  relaxation  of  the  system, 
owing  to  the  temperature  having  reached  lethal  limits. 
This  extreme  renal  ansemia  (its  degree  depends  on  the 
degree  of  pyrexia)  accounts  for  the  scant)-,  dark-colored 
urine  of  high  specific  gravity  voided  by  feverish  patients, 
and  also  for  the  albuminuria  which  so  frequently  occurs 
shortly  after  the  onset  of  the  fever,  the  continued  anae- 
mia being  quite  sufficient  to  cause  such  a  degree  of 
malnutrition  of  the  glomerular  epithelium  as  to  render 
it  permeable  to  albumin.  In  the  experiments  made  the 
observations  extended  over  fevers  of  five  to  eight  hours' 
duration,  but  the  temperature  of  the  dogs  used  was 
very  high,  amounting  to  39°  C.  (102.2°  F.),  42°  C.  (107.6° 
F.),  and  even  44°  C.  (111.2°  F.),  and  above.  In  these 
cases  it  was  observed,  without  a  single  exception,  that 
the  kidney  grew  progressively  smaller  from  a  contraction 
of  its  vessels.  Experiments  made  to  determine  whether 
this  was  due  to  a  peripheral  or  central  nervous  cause 
pointed  very  strongly  to  the  latter.  How  the  renal  cir- 
culation is  affected  in  fevers  of  long  duration  we  can- 
not say  with  any  degree  of  positiveuess,  as  there  are  no 
experimental  data  to  go  by.  It  is  not  improbable,  how- 
ever, that  when  the  general  relaxation  of  all  the  tissues, 
which  occurs  in  long-continued  fever,  sets  in,  the  renal 
vessels  dilate  ;  but  owing  to  the  slowness  of  circulation 
through  them  from  the  diminished  arterial  pressure,  and 
from  the  malnutrition  of  the  sensitive  epithelial  cells,  the 
scanty  urine  and  albuminuria  still  persist.  The  reader 
must  bear  in  mind  that  the  stud}'  of  the  renal  circulation, 
as  has  been  made  possible  to  us  by  Roy's  oncometer, is  still 
in  its  very  beginning,  and  that  we  may  expect  the  most 
valuable  contributions  to  physiology  and  pathology  "from 
further  observations  made  with  this  instrument. 
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KIDNEY,   DIFFUSE   AFFECTIONS    OF.      The  term 

"diffuse"  designates  lesions  of  the  kidney  in  which  tis- 
sue-elements of  the  same  histological  and  functional  value 
are  similarly  affected  throughout  both  kidneys,  although 
not  always  in  the  same  intensity. 

In  1827  Richard  Bright '  first  pointed  out  distinctly 
the  connection  between  certain  cases  of  dropsy  and  mor- 
bid changes  in  the  kidneys,  both  structural  and  func- 
tional. The  study  of  the  diffuse  inflammations  of  the 
kidney  dates  from  these  investigations  of  Bright,  and  the 
name  "  Bright's  disease"'  has  been  ever  since  that  time 
applied  to  diffuse  affections  of  the  kidney,  accompanied 
during  life  by  excretion  of  albumen  and  hydropsy.  It 
was  soon  discovered,  however,  that  the  cases  so  described 
differed  among  themselves  in  very  essential  respects  ;  ami 
while  it  is  impossible  to  trace  in  every  case  the  relation 
between  the  multiform  histological  changes  in  the  mor- 
bid kidney  and  the  course  of  the  malady,  both  anatomical 
and  clinical  necessity  have  led  to  classifications  which,  in 
the  main,  recognize  a  few  well-marked  types  of  disease, 
differing  in  their  causes,  nature,  and  clinical  course. 

The  generic  name,  Bright's  Diseases  (Stewart),  is  made 
to  cover  the  following  distinct  clinical  groups  :  1.  Acute 
nephritis — involving  chiefly  the  secreting  apparatus  (glom- 
eruli and  tubes),  and  usually  accompanied  by  fever  ;  the 
urine  is  diminished  in  quantity,  of  high  specific  gravity, 
containing  much  albumen,  casts  of  the  uriniferous  tubes, 
leucocytes,  and  often  blood  ;  dropsy  is  a  common  event, 
and  many  cases  lead  to  unemic  convulsions.  2.  Chronic 
parenchymatous  nephritis — affects  primarily  the  epithe- 
lium of  the  glomeruli  and  tubes,  only  secondarily  the  in- 
terstitial tissue,  and  runs  its  course  without  fever;  the 
urine  is  scanty,  highly  albuminous,  and  contains  casts  in 
great  number;  dropsy,  often  of  high  degree,  is  common, 
uraemia  rare.  3.  Contracted  kidney — depends  on  new- 
formation  and  cirrhotic  contraction  of  interstitial  tissue, 
and  runs  an  insidious  course  without  fever  ;  the  urine  is 
abundant,  of  low  specific  gravity,  and  contains  little  al- 
bumen and  few  casts  ;  cnmraoiily  associated  with  arterial 
lesions  in  the  kidney  and  in  other  organs,  and  with  hy- 
pertrophy of  the  heart ;  dropsy  is  rare,  uraemia  constant. 
4.  Amyloid  disease  of  the  kidney,  in  company  with  amy- 
loid degeneration  in  other  organs — affects  mainly  the  walls 
of  the  small  arteries  ;  the  urine  is  abundant,  albuminous, 
of  low  specific  gravity  ;  drops}-  is  frequent,  uraemia  ex- 
ceptional. Many  modern  authors  exclude  the  amyloid 
kidney  from  the  category  of  Bright's  diseases. 

Besides  these  forms,  the  kidney  suffers  diffuse  lesions 
arising  primarily  from  disturbance  of  the  circulation, 
viz. ,  5,  active,  and  6,  passive,  hyperaemia,  the  latter  end- 
ing in  cyanotic  induration  of  the  gland  ;  7,  the  renal  af- 
fection of  cholera  ;  and  8,  the  renal  affection  of  preg- 
nancy. 

To  these  clinical  groups  correspond  more  or  less  accu- 
rately the  more  conspicuous  types  of  anatomical  lesions  : 
the  mottled  and  hemorrhagic  kidney  of  acute  nephritis  ; 
the  "large  white''  kidney  or  the  "contracting  white" 
kidney  of  chronic  nephritis;  the  "  small,  red,  granular" 
kidney  of  genuine  arteriosclerotic  atrophy  ;  the  "  cya- 
notic," indurated  kidney  of  passive  congestion,  etc.,  with 
numerous  intermediate  and  mixed  forms. 

The  infinitely  varied  macroscopic  appearances  of  the 
morbid  kidney  are  due  to  a  limited  number  of  histological 
alterations,  varying  chiefly  in  degree  and  in  modes  of  com- 
bination. In  all  cases  that  may  be  considered  of  inflam- 
matory origin,  acute  or  chronic,  analogous  changes  take 
place  in  the  Malpighian  bodies  (vascular  loops  of  the 
glomeruli,  glomerular  and  capsular  epithelium),  in  the 
tubular  epithelium,  and  in  the  blood-vessels  (hyperaemia, 
anaemia,  endarteritis,  arteriosclerosis),  and  interstitial  in- 
filtration occurs,  resulting  in  new-formation  of  cicatricial 
tissue  and,  eventually,  in  cirrhotic  contraction.  These 
lesions  combine  to  produce  great  diversity  in  the  post 
mortem  appearances,  and  the  often  confusing  groups  of 
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symptoms  during  life      Thus.enl  jo!  the  kidney 

may  depend  on    liyperaemia,  on  swelling  and  prolifera 
lion  of  epithelium,  mi  interstitial  white-cell  infiltration. 
i       large  white,  yellow,  or  mottled  kidney  owes  it-  size 
and  paleness  to  the  Bwelling  and  fatty  degeneration  of 
the  epithelium  ;  the  size  of  the  waxj  kidnej  is  dui  to  the 

depositi i"  amyloid  material,  its  paleness  to  anaemia. 

Contraction  of  the  kidney  results  from  obsolescence  of 
oieruli,  atrophy,  or  desquamation  of  the  tubular  epi- 
thelium and  collapse  of  th<  ad   the  consequent 
shrinking  of  new  formed  tissue  in  the  in 

The  cardinal  sj  mpt -  "i  functional  disturbance  may 

similarly  be  referred  t"  the  kind  and  d 
logical  changes.     The  albuminuria  of  nephritic  patients 
depends  mainly  on  lesions  of  the  glomeruli,  especially  in 
the  walls  of  their  capillaries,  and  run-,  a-  a  rule,  paral- 
lel in  degree  with  the  intensity  of  the  lesioi         Bcanti- 

or  suppressi if  urine  depends  on  the  obstruction 

bliteration  of  glomerular  capillaries;  on  clogging  of 
the  uriuiferous  tubes  with  swollen  epithi  lium  and  exuda- 
tion of  cast  material  ;  on  general  or  local  anemia  and  low 
blood-pressure       I  the  high  bli  re  in 

tine  cirrhosis  of  the  kidney  may  account,  in  pan.  for  the 
increased   flow  of  urini        I  hi    latti  r  must,  in   part,  be 

owing  tn  increased  permeability  of  the  diseased  bl 1 

perhaps,  also,  to  i  ol   the  pj  ramids  inter- 

fering with  their  normal  function  of  reabsorbing  water 
from*  the  dilute  urine  secreted  by  the  glomeruli.'  Reten- 
tion of  urinarj  constituents,  leading  to  uremia,  is  the 
result  ot  li  sions  of  the  secreting  apparatus,  especially  the 
epithelium  of  the  glomeruli  and  tu 

i  Parenchymatous  Nephritis.  -Those  authors 
who  look  upon  all  diffuse  inflammatory  affections  of  the 
kidney  as  successive  stages  of  the  same  disease,  designate 
this  as  the  flrsl  stage  ol  Bright's  disease— chronic  paren 
chymal  ius  nephritis  representing  the  second,  contracted 
kidney  the  thud.  Btage.  A  large  number  of  Bynonyms, 
resulting  from  the  dominant  pathological  (anatomical 
rather  than  clinical)  views,  have  been  applied  to  it  : 
acute  Bright's  disease,  albuminous  (Raver),  catarrhal 
and  croupous  (Virchow)  desquamative  (Johnson),  hem- 
orrhagic (Traube),  epithelial  (Lancereaux),  tubal  (Dick- 
inson), nephritis. 

Ordinarily  the  kidney  is  enlarged,  especially  in  the 
cortical  substance,  the  capsule  smooth  and  tense,  varying 
in  color  from  the  bloody  red  (hemorrhagic)  or  mottled 
kidney  to  a  pale  buff ,  according  to  the  predominance  of 
capillary  hemorrhages  on  the  one  hand,  or  anemia, 
swelling  of  the  epithelium,  and  interstitial  infiltration  on 
the  other.  The  renal  epithelium  is  the  chief  seat  of  the 
tissue  changes.  In  probably  the  majority  of  cases,  the 
histological  lesions  begin  in  the  Malpighian  bodies,  with 
morbid  alterations  "l  the  loops  of  the  glomeruli  which 
render  their  walls  abnormally  pervious  in  albumen  and 
blood  corpuscles,  and  at  the  same  time  obstruct  their  cal- 
ibre, accounting  for  the  early  and  intense  albuminuria 
and  hematuria,  as  well  as  for  the  anemia  of  the  re- 
nal parenchyma,  and  the  scanty  Becretion  of  urine. 
Swelling,  proliferation,  and  dctachtnenl  of  the  glomeru- 
lar and  tubal  epii helium,  and  more  or  less  interstitial  in- 
filtration, are  the  immediate  consequences.  In  -nine 
forms  of  nephritis  [after  Bcarlel  lever  and  measles)  the 
meruit  are  the  chief,  even  the  only,  Beat  of  the  lesions 
— the  glomerulo  nephritis  of  debs  ;  in  other  (particularly 
toxii  i  forms  the  glomeruli  are  almost  untouched  ;  in  the 
■  majority,  the  tubes  and  glomeruli  arc  equally  at 
tei  u  ill-  nt   the  in'  >i  bid  anatornj  of  this,  as 

well  a-  other  renal  diseases,  consult  article  Eudnej .  Mfor 
bid  Anatomj 

\    ■'■  parenchymatous  nephritis  may  occur 

at  an\  age,  but  it  i-  rare  after  forty,     children  are  most 

'■  in  it.  because  the  -t  prolific  causes  of  the  dis- 

i   i       atlaek  children  ofteiier  than  adults.* 

Cold  I-  an  important,  though  not  \>  ry  frequent,  cause 
nephriti  illy  in   tin    form   of  Budden 

Blraoh- 
phrraa  in  Lnhuiti 


changes  of  temperature,  or  wetting  and  chilling  <>f  the 

heated    body.      K\ten-i  v  e  I  nun-,  and  sonic  ot  her   genera] 

affections  of  the  integument,  may  likewise  cause  acute 
Bright's  disease.     The  connection  between  these  causes 

and  the  di-ea-e  i-  not  traced  tin  theory  Of  checked  per- 
-piraiiun  and  retained  excrementitious  material  being 
unsatisfactory  and  nol  proved. 

All  other  cases  may  he  explained  by  the  direct  specific 
action  of  noxious  substances  upon  the  tissue-elements  of 
the  kidney.  Various  poisons,  among  them  a  nuinlicr  of 
ii mi  dial  potent  causi  -  inflammation 

in  the  kidney.     Chief  a ig them  is  cantharidt  - ;  othet 

irritant  diuretics,  a-  turpentine,  copaiva,  cubebs,  squills, 
act  similarly.  Moreover,  all  drugs  capable  of  pmduc- 
ing  hemoglobinuria,  i  ■  .  potassium  chlorate,  petroleum, 
pyrogallic  acid,  chrysarobin,  carbolic  acid,  and  for  the 

same  reason  the  bile  acids  (in  icteru-i.  may  cause  nephri- 
tis. Since  it  ha-  been  observed  that  periodical  hemoglo- 
binuria i-  caused  bj  the  action  of  cold,  it  seems  possible 
that  a  similar  condition  may  he  the  connecting  link  be- 
tween the  (old  and  the  nephritis. 

By  far  the  greatest  number  of  cases  of  acute  Bright's 
di-ea-e  occur  a-  sequels  to  acute  infectious  diseases,  ami 
among  these  scarlatina  i-  pre  eminent  The  frequency  of 
nephritis  varies  greatly  in  different  epidemics  of  scarlet 
fever,  being  ran-  in  sonie,  but  attacking  nearly  half  the 
patients  in  other  epidemics,  quite  independently  of  the 
severity  (if  the  fever;  not  Beldom  the  renal  affection 
supervenes  in  the  mildest  cases,  even  in  those  tin*  exanthe- 

mat,.       Mea-lc-.  small  poxcclijckcli  DOX,  ami  mump.-,  are 

more  rarely  followed  by  nephritis.     Diphtheria  i-  second 

only    to    Scarlet    lever   a-    a    Cause  <if  acute  renal    di-ea-e; 

the  nephriti-  of  diphtheria  differs,  however,  from  scarla- 
tinal nephritis  in  that  it  occur-  only  in  sevi  and 
Bets  in  during  the  acme  of  the  diphtheritic  process.  Ty- 
phoid, tv  phus,  ami  relapsing  fever,  cerebro  spinal  menin- 
gitis, pneumonia,  and  erysipelas,  are  sometimes  followed 
h\  acute  nephritis.     Malaria  also  i-  an  undoubted  ct 

ot  it  ;  '  and  it  has  been  observed  a-  a  sciplel  to  acute  ar- 
ticular rheumatism.  Lastly,  a  number  ol  inflammatory 
and  septic  proa  Bses  especially  Burgical  fever,  carbuncle, 
puerperal  fever,  and  septic  endocarditis— are  occasional 
causes  ol  nephritis. 

Bacteria  and  micrococci  have  sometimes  been  found  in 
large  numbers  in  the  urine,  but  they  have  not  yet  been 
shown  to  play  the  part  of  morbific  agents,  although  this 
is  probable  in  tin-  cases  follow  ing  sepsis  and  erysi] 

Finally,  acute  inflammation  may  supervene  in  the 
course  01  any  of  the  chronic  forms  of  Bright's  disi 

Symptoms  and  Course. — The  beginning  of  acute  nephri- 
tis is  sometimes  sudden,  more  often  gradual.  When  the 
case  i-  severe  from  the  first,  it-  onset  may  be  marked  by 
a  chill  followed b]  decided  fever  ;  in  milder  and  siihacilte 

cases  there  i- hill,  and  the  temperature  throughout  is 

lnit  slightly  elevated.  Fever,  therefore,  i-  not  a  promi- 
nent or  constant  symptom,  ami  frequently  belongs  to  the 
conditions  underlj  ing  the  nephriti-  rather  than  to  the  lat- 
ter. Pain  in  the  loins  i-  an  early  but  infrequent  symp- 
tom, not  often  bi  vere,  ami  usually  soon  disappears.  More 
constant,  more  valuable  as  a  warning  of  acute  renal 
trouble,  is  vomiting;  it  is  often  the  first  sj  mptom,  some- 
times violent  and  uncontrollable,  but  does  not  persist 
long.  In  the  absence  of  etiological  indication-,  this  group 
of  -vmpioiii-  i-  of  -mall  diagnostic  value.  More  fre- 
quently the  nature  of  the  illlic--  is  first  disclosed  by  the 
appearance  of  ana-area,  or  h\  scant)  excretion  of  urine 
containing  albumen,  or  even  blood,  and  tube-casts.  These 
arc,  indeed,  the  cardinal  symptoms  ol  acute  nephritis. 
oliguria,  albuminuria,  and  perhaps  hematuria,  casts,  and 
dropsy.  Neither  of  these  symptoms  alone  suffices  t< 
tahli-h  the  diagnosis,  but  commonly  a  sufficient  number 
sisl  to  l,a\c  no  doubt,  and  the  diagnosis  "f  acute 
Bright's  disease  is  seldom  difficult 

The  >  ou i-c  of  the  di-ea-e  vatic-  w idcly  in  cases  of  dif- 
ferent etiology.     The  variety  most   frequently  met  with 
ephriUs,  which  may  serve  a-  a  type.     The 
convalescence  from  Bcarlet   fever  is  interrupted  (in  the 
■  1 1 •  1  to  Bixth  week,  commonly  about  the  end  of  the 
third  >  by  renewed  feeling  of  illness,  the  face  becomei 
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•pale  and  a  little  (Edematous,  a  moderate  fever  sets  in, 
often  preceded  by  headache  and  vomiting ;  occasionally 
a  dull  pain  in  the  back  is  complained  of,  and  usually  a 
desire  to  urinate  frequently  (pollakiuria,  Dieulafoy). 
The  urine  is  now  scanty,  turbid,  often  discolored  by 
blood — pink,  red,  or  smoky  brown — contains  a  good  deal 
of  albumen,  and  deposits  a  sediment  of  red  and  white 
blood-corpuscles,  epithelial  cells,  and  casts.  The  oedema 
increases  rapidly  ;  finally  dropsy  of  the  serous  cavities, 
especially  ascites,  supervenes.  Oftentimes  the  onset  is 
more  violent,  with  chill,  high  fever,  total  suppression  of 
urine  for  a  time,  or  an  intensely  bloody  urine  ;  in  other 
cases  the  disease  begins  iusidiously,  without  fever,  even 
without  conspicuous  changes  in  the  urine.  The  dropsi- 
cal symptoms  may  lie  the  first  to  announce  the  kidney 
affection,  and  rapidly  attain  to  a  high  degree  ;  or  they 
may  be  subordinate  or  absent  altogether. 

The  changes  of  the  urine  are  usually  characteristic. 
The  daily  quantity  is  considerably  diminished,  owing  to 
the  early  lesion  of  the  capillaries  of  the  glomeruli.  In 
cases  of  sudden  inception  complete  anuria  may  exist  for 
a  day  or  longer  ;  such  cases  are  often  fatal. 

The  specific  gravity  is  high,  1.025  to  1.030,  or  more  ;  the 
reaction  is  always  acid.  During  convalescence  the  amount 
of  urine  rises  again,  sometimes  suddenly  and  beyond  the 
normal,  the  specific  gravity  falls  correspondingly  to  1.010, 
or  less,  and  then  gradually  sways  back  to  normal  figures. 
Albuminuria  is  a  constant  symptom  ;  but  in  not  a  few 
cases  it  sets  in  late,  so  that  it  is  not  always  available  for 
an  early  diagnosis.5  The  amount  of  albumen  is  some- 
times small  ;  in  the  great  majorit}'  of  cases  it  is  abun- 
dant from  the  first,  exceeding  one  per  cent.  Besides  al- 
bumen, globulin  is  often  found,  and  Werner  reports  a 
case  in  which  globulin  was  the  only  proteid  body  pres- 
ent.6 When  the  urine  is  scanty,  the  brown  or  reddish 
sediment  contains  uric  acid  and  urates.  During  the  acme 
of  the  disease  it  contains  numerous  white  and  red  cor- 
puscles, the  latter  often  making  a  very  large  deposit  in  the 
distinctly  bloody  urine,  and  almost  always  renal  epithe- 
lium, either  free  or  in  casts,  iu  a  state  of  cloudy  swelling 
or  of  granular  degeneration.  Invariably,  tube-casts  of 
many  kinds  are  present,  hyaline,  epithelial,  and  dark  gran- 
ular, as  well  as  mixed  forms.  In  some  cases  they  are 
mostly  small  casts  crowded  with  leucocytes  ;  these  white- 
cell  casts  are  regarded  by  Johnson  as  diagnostic  of  glomer- 
ulonephritis.1 To  these  formed  elements  is  added  an 
abundant  debris  of  blood-cells,  casts,  and  epithelium.  As 
convalescence  progresses,  the  urine  becomes  clearer,  the 
blood  disappears,  while  casts  and  albumen  continue  to 
be  present  in  diminishing  amounts,  often  for  months. 

Dropsy  is  a  very  constant  symptom  ;  in  a  number  of 
milder  cases  it  is  limited  to  a  moderate  oedema  of  the  face 
and  hands,  rarely  absent  entirely.  As  a  rule,  there  is 
general  anasarca  of  the  extremities,  and,  iu  severer  cases, 
ascites,  hydrothorax,  and  hydropericardium.  The  most 
dangerous  events  of  this  class  are  oedema  of  the  glottis, 
oedema  of  the  brain,  and  pulmonary  oedema.  It  is  gen- 
erally characteristic  of  renal  dropsy  that  it  is  indepen- 
dent of  position,  not  invading  first  or  exclusively  depen- 
dent parts,  and  that  it  shifts  place  frequently  ;  hence  the 
dropsical  symptoms  vary  much  in  the  course  of  the  dis- 
ease as  to  degree  and  locality,  and  the  amount  of  effu- 
sion by  no  means  always  corresponds  to  the  intensity  of 
the  renal  lesion.  In  favorable  cases  it  diminishes  in  time, 
slowly,  as  a  rule,  but  sometimes  very  rapidly,  with  conse- 
quent polyuria  or  copious  watery  stools. 

The  pulse  is  always  hard,  the  tension  in  the  aortic  sys- 
tem being  very  high'.8  This  is  frequently  an  early  symp- 
tom, and  a  very  conspicuous  one.  It  depends  chiefly 
upon  the  sudden  obstruction  of  renal  capillaries,  imper- 
fect elimination  of  water,  and  retention  of  urea,  etc.;  but 
often  precedes  manifest  disturbance  of  the  renal  func- 
tions. In  consequence  o"f  the  high  arterial  tension,  dila- 
tation of  the  left  ventricle  of  the  heart,  usually  compen- 
sated for  by  hypertrophy,  occurs  in  many  cases  of  scarlati- 
nal nephritis.9  This  ex'centric  hypertrophy  develops  with 
great  rapidity— iu  from  two  to  four  days— and  can  often 
be  demonstrated  during  life.  Acute  dilatation  of  the 
heart,  when  not  compensated  for  by  hypertrophy,  may 


manifest  itself  in  severe  dyspnoea  and  other  symptoms  of 
weak  heart,  and  is  one  of  the  serious  dangers  to  life,  some- 
times causing  sudden  death.1" 

But  the  most  insidious,  and  a  very  frequent  and  dan- 
gerous, complication  is  uraemia.  Milder  ursemic  symp- 
toms, such  as  sopor,  violent  headaches,  jactitation,  and 
dyspnoea,  are  occasionally  met  with  early  ;  acute  uraemia 
in  the  form  of  eclamptic  convulsions  or  coma,  more 
rarely  of  tetanus  or  hemiplegia,  may  occur  at  any  period. 
The  advent  of  these  symptoms  is  not  dependent  on  the 
severity  of  the  renal  lesion,  and  I  have  observed  uraemia 
even  when  the  urine  was  still  copious  and  but  little  al- 
buminous, and  free  from  blood  and  casts.  The  sudden 
amaurosis  sometimes  met  with  is  probably  a  ura?mic 
symptom. 

Affections  of  the  serous  membranes  (pleurisy,  pericar- 
ditis, peritonitis,  and  inflammations  of  the  joints),  pneu- 
monia, and  bronchitis  not  rarely  complicate  the  course 
of  acute  nephritis. 

The  Duration  of  scarlatinal  nephritis  is  usually  short. 
Fatal  cases  commonly  terminate  in  a  week  or  two  ;  death 
rarely  supervenes  later  than  three  months  after  the  at- 
tack. Mild  cases  recover  in  a  few  weeks  ;  and  even 
severer  cases  which  end  favorably  are  not  so  protracted 
as  those  of  nephritis  in  adults.  Termination  in  chronic 
Bright's  disease  is  very  rare  indeed.  The  most  frequent 
causes  of  death  are  uraemia,  respiratory  lesions  (pneumo- 
nia, pleurisy,  hydrothorax),  and  failure  of  the  heart. 

From  this  typical  course  cases  of  other  than  scarlatinal 
origin  deviate  in  important  particulars.  Those  rare  cases 
which  occur  in  the  course  of  malaria,  are  said  to  resem- 
ble the  scarlatinal  form  very  closely.  Not  so  the  diph- 
theritic nephritis,  which  differs  essentially  in  that  it  sets 
in  much  earlier,  during  the  acme  of  the  diphtheritic  pro- 
cess, and  in  the  usual  absence  of  blood  from  the  urine. 
The  latter  is  pale  and  of  rather  low  specific  gravity,  but 
often  contains  much  albumen,  many  hyaline  and  granu- 
lar casts,  and  numerous  free  epithelial  cells  in  a  state  of 
cloudy  swelling,  or,  later,  of  fatty  degeneration.  Dropsy 
is  rare,  and  cardiac  hypertrophy  is  absent.  The  disease 
does  not  begin  with  a  glomerular  lesion.11  Its  course  is 
more  uniform,  and  often  brief.  Recovery  is  usually  rapid 
and  complete,  but  even  a  very  protracted  case  may  end 
favorably. 

The  nephritis  of  typhoid  fever  is  complicated  by  ca- 
tarrh of  the  urinary  passages;  that  of  relapsing  fever  is 
accompanied  by  abundant  desquamation,  and  characteris- 
tic microbes  have  been  found  in  the  urine. 

The  nephritis  induced  by  exposure  to  cold  and  moist- 
ure is  characterized  by  a  rapid  onset,  with  severe  chill 
and  often  high  fever,  pain  in  the  loins,  and  the  early  ad- 
vent of  dropsy. 

Among  the  toxic  varieties,  that  induced  by  cantharides 
and  similar  irritant  diuretics  is  complicated  by  cystitis, 
and  is  marked  by  severe  pain  in  the  Joins,  tenesmus  of 
the  bladder,  large  lumpy  gelatinous  coagula,  and  much 
blood  in  the  urine. 

Prognosis. — The  prognosis  of  acute  nephritis  is  always 
doubtful,  and  depends  largely  on  the  causes.  It  is  -de- 
cidedly more  favorable  than  in  any  of  the  chronic  forms. 
Of  the  varieties  from  different  causes,  scarlatinal  nephri- 
tis is  the  most  dangerous  ;  diphtheritic  nephritis,  and  the 
acute  Bright's  disease  of  adults  from  exposure  to  cold, 
offer  better  chances  ;  malarial  nephritis  also  tends  to  re- 
covery.    Termination  in  chronic  nephritis  is  exceptional. 

The  danger  of  acute  nephritis  lies  almost  wholly  in  the 
retention  of  material  which  the  normal  kidney  excretes 
(water  and  nitrogenous  metabolites),  resulting  in  dropsy 
and  uraemia.  The  loss  of  albumen  is  a  secondary  dan- 
ger. 

In  the  individual  case  the  ominous  symptoms  are  : 
complete  anuria,  which,  if  it  lasts  for  days,  indicates  a 
fatal  issue  :  uraemia,  which  always  makes  the  prognosis 
doubtful,  although  even  severe  cases  recover  ;  and  a  high 
degree  of  dropsy,  especially  hydro-thorax  and  hydro-peri- 
cardium, as  well  as  pulmonary  oedema.  The  quantity  of 
blood  in  the  urine  is  of  no  influence  on  the  prognosis,  but 
its  continuance  through  many  weeks  is  an  unfavorable 
sign.     Even  in  the  absence  of  severer  symptoms,  death 
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maj    occur  unexpectedly,  ■  g  ,  in  Bcarlatinal   nephritis 
from  failure  of  the  dilated  heart. 

Treatment.  Prophylactic  measures  arc  confined  to  the 
avoidance  of  renal  poisons,  and  care  in  the  administration 
of  irritant  diuretics,  as  cantharides,  both  externally  and 
Internal!]  (In  scarlel  fever  Spanish-fly  blisters  should 
iini  be  used  for  anj  purpose,  i  The  developmenl  of  acute 
nephritis  in  the  course  of  infectious  diseases,  can 
ii<  it i i .  r  foresee r  prevented. 

Frequently  the  disease  is  directed  to  a  favorable  issue 
bj  simple  dietetic  means.  The  value  of  a  stricl  regimen 
ami  suitable  diet,  with  resl  in  bed  and  uniform  warmth, 
cannol  be  too  much  insisted  upon.  The  patienl  should 
be  warmrj  clothed  in  woollen,  and  remain  in  bed  until 
the  albuminuria  has  quite  or  nearlj  ceased.  This  meas- 
ure appears  absolutely  necessarj .  Warm,  (not  hot)  baths 
are  useful  in  the  beginning.  The  diet,  a)  this  time,  should 
consist  chief!]  of  gruels,  well-baked  or  toasted  bread, 
milk,  and  perhaps  stewed  fruit,  with  abundant  drinks 
of  effervescenl  waters,  lemonade,  or  weak  tea.  Meat 
and  i-^-  should  be  given  verj  sparingly  during  the  first 
week--.  Later,  an  exclusive  and  systematic  milk  diet  is 
,.i  great  b<  aeflt,  if  the  digestive  organs  consent  to  it  ;  the 
use  of  peptonized  milk  is  advisable  Coffee  is  to  be 
avoided.  It.  after  some  weeks,  anaemia  and  debility  set 
in,  a  more  nutritious  diet  is  allowable,  witb  preponder- 
ance of  milk,  small  quantities  of  mild  alcoholics,  and 
preparations  of  iron.  The  stronger  «  ines  and  spirits  are 
contra-indicated. 

In  cases  i 'i  Btormy  onset,  with  pain  and  fever,  dry  cups 
in  the  loins  and  antipyretics,  especially  quinine  ;  in  mod 
erate  cases  these  are  not  needed,  and  blood  letting  is  never 
required  by  the  nephritis  itself.  Diuretics  and  diapho 
retics  should  not  be  employed  early.  Moderate  oliguria 
i-  commonlj  overcome  by  abundant  (preferably  warm) 
drink. 

On  i In-  other  hand,  the  more  urgent  symptoms  of  sup- 
pression of  urine,  rapidlj  increasing  drops] .  and  uraemia, 
drin  and  prompt  and  active  interference.  In  case  of  com- 
plete anuria,  hot  baths  (40  C.  =  104°  F.— for  five  min- 
utes), followed  by  hot  pack-,  or  l>y  hypodermatic  injection 
of  pilocarpin  (0.005  to  0.02  Gm.  =  gr.    :_,  to  \.  according 

in  age),  with  le nade  and  solution  of  acetate  of  sodium, 

have  been  successfully  employed.  Pilocarpin  is  contra- 
indicated  in  cases  of  weak  heart,  and  of  respiratory  com 
plications,  and  must  bi  used  with  caution.  The  same 
in.  asures  are  indicated  v.  hen  uraemia  threatens,  and  may 
be  reinforced  by  drastic  cathartics,  Mima,  colocynth,  or 
gamboge.  Draemic  convulsions,  in  patients  of  good 
strength  and  hard  pulse,  call  for  blood-letting — in  adults 
venesection,  in  children  a  number  of  leeches  proportioned 
in  their  years;  it  matters  little  where  these  are  applied. 
Mi  inw  hili-.  chloroform  or  ether  will  control  the  convul- 
sions :  chloral  bj  enema,  and  potassium  bromide,  will  tend 
to  prevent  their  recurrence.  In  debilitated  patients,  with 
small  |  H 1 1 -i-  and  feeble  heart,  stimulants,  such  as  camphor, 
or  bj  podermatic  injections  of  ether,  are  required.  Chron 
ir  uraemia,  when  the  pulse  becomes  frequent,  small,  and 
demands  measures  to  sustain  the  heart,  especially 
digitalis  (0.1  Gm.  gr.  jss.  for  an  adult  every  three  hums 
continued  for  several  days).  Benzoic  acid  (Frerichs)  and 
other  acids  have  not  proved  as  valuable  as  was  antici- 
pated. 

The  drops]  is  the  object  of  energetic  treatment  only 
when  ii  is  general  and  increasing.  The  removal  of  water 
is  best  accomplished  by  active  diaphi  iresis,  aided,  if  in  i  d 
be,  bj  hydragogue  cathartics ;  diuretics  are  best  avoided 
in  acute  inflammations  of  the  kidney.  (For  neat  men i  of 
e  section  on  chronic  nephritis,  below.) 

During  convalescence  tonics  and  generous  diet  may 
be  called  for,  and  woollen  clothing  should  continue  to  be 
for  Bome  > 

(  sronii  Parenchymatous  Nephritis. — Synonym*: 
Chronic  Blight's  disease  (or  the  second  stage  of  Blight's 
disease  of  the  unitarians);  non-desquamative  nephritis 
bronii  tubal  nephritis  (Dickinson) ;  chronic 
diffuse  nephritis  A  disease  involving  all  the  tissui 
elements  of  the  kidney  and  presi  nting,  post  mark  m,  histo 
logical  evidence    of  all  Btages  ol  lesions,  from  recent  in- 


tlai iiimi  in  atrophy  and  contraction,  often  in  the  same 

kidney.  The  changes  are  of  a  genuinely  inflammatory 
character,  ordinarily  beginning  with  cloudy  swelling, 
molecular  and  fatty  degeneration  of  the  epithelial  cells 
(chiefly  in  the  glomeruli  and  convoluted  tubes),  which 
gradually  break  down  into  a  granular  or  fatty  debris,  and 
aid  in  forming  the  dark  granular  and  oil]  casts.  White 
and  n-d  corpuscles  find  their  way  into  the  tubes,  and  ex- 
udation of  an  albuminoid  material  fills  the  tubes  with 
casts.  Consequent  upon  the  epithelial  changes  and  col- 
lapse of  the  tubes,  obsolescence  of  the  glomeruli,  intersti- 
tial white  cell  infiltration,  resulting  here  and  there  ill 
cellular  <ir  fibrous  hyperplasia  and  cicatricial  contraction. 
Deposition  of  amyloid  material  in  the  walls  ol  blood- 
vessels i-  not  infrequent,  and  lead--  to  mixed  forms  of 
disease.  Endarteritis  may  be  added  to  these  <  banges  and 
contribute  to  a  modification  of  the  clinical  course,  merg- 
ing it  in  that  of  the  genuine  contracting  kidney. 

The  macroscopic  appearances  after  death  are.  therefore, 
of  the  ni"- 1  varied  character,  and  i.fi  en  differ  surprisingly 

from    what    the    clinical    symptom-    led    one    to    expect. 

They  present  transitions  from  the  mottled  or  hemor- 
rhagic kidney  to  the  large  white  kidney  (which  is  the 
most  typical  anatomical  expression  of  this  disease),  and 
from  double  the  normal  Bizetoa  small  contracted  kidney. 

Etiology. — Most  frequent  in  middle  age,  chronic  ne- 
phritis i-  _\  el  met  with  at  all  ages,  and  in  both  sexes.  In 
a  majority  of  cases  its  cause  remains  obscure,  especially 
when  it-  origin  is  insidious,  and  the  date  of  it-  commence- 
ment unknown.  1 

Very  rarely  doc-  it  take  its  rise  from  an  acute  nephri- 
tis.    Colli,  in   the  shape  of  repeated  chilling  of  the  but- 

face,  of  exposure  to  wet  and  cold  <■ bined  (incident  to 

some  occupations),  of  the  damn  dwellings  of  the  p \  is 

among  the  common  causes.  In  many  malarial  districts] 
chronic  Bright'8  disease  is  of  frequent  occurrence,  and 
observations  arc  not  wanting (Bartels,  rXelsch  and  Kie- 
ner,  Busey,18  Atkinson4),  which  establish  the  connection 
of  malaria  with  Bright  b  disease  as  a  cause.  Many  chronic 
constitutional  diseases  are  subject  to  complication  with 
chronic  nephritis,  particularly  protracted  rheumatic  af- 
fections, chronic  skin  diseases,  prolonged  suppuration, 
inveterate  syphilis,  phthisis,  and  gout.  Whether  alcohol 
and  mercury  are  ever  by  themselves  causes  ol  this  form 
of  renal  disease  appears  doubtful. 

Symptoms  and  Course. — The  cardinal  symptoms  of 
chronic  parenchymatous  nephritis  are.  adding  general  an- 
aemia, the  -amc  as  those  of  acute  nephritis,  their  relative 
value  being  somew  bat  shifted.  Dropsy  hen-  assumes  the 
first  rank,  is  an  almost  constant  symptom,  and  usually 
the  first  that  warns  both  patient  and  physician,  ftsai 
is  gradual,  but  it-  course,  though  variable,  is  protracted, 
its  localitj  frequently  shifting,  and  not  confined  to  de- 
pendent pari-.  In  degree  it  varies  from  slight  oedema  of 
the  face,  hand-,  or  feel,  to  genera]  ana-area  and  drop-y 
of  the  -clous  cavities,  with  imminent. danger  to  life. 
Cases  an-  on  record,  however,  in  which  dropsy  was  en- 
tirely absent,  and  the  general  course  frequently  inter- 
rupted by  attacks  of  subacute  inflammation  with  bloody 
urine,  leading  Wagner  "  to  class  them  under  the  title  of 
••chronic  haemorrhagic  Brigbt's  disease  without  oedema," 
The  amount  of  dropsy  present  is  often  a  fair  measure  of 
the  rapidity  of  the  morbid  process;  it  is  apt  to  lessen 
toward  the  termination  of  a  very  protracted  case,  when 
the  kidncN  -  i me  atn  iphic. 

Anaemia  is  one  ol  the  early  symptoms,  and  explains 
the  great  debility  of  the  patient  and  the  progressive  ema- 
ciation, masked  for  a  time  by  the  anasarca.  It  accounts 
also  for  much  of  the  dyspnoea,  the  disturbed  digestion, 
the  headaches,  and  neuralgias. 

The  diagnosis  ol  a  case  presenting  these  symptoms  can 
be  made  .  ■  1 1 1  x  through  the  examination  of  the  urine,  to- 
which  they  invite.  The  urine  has  become  scanty,  though 
ii  i-  never  suppressed  ;  it  is  commonly  high  colored,  and 
deposits  a  brownish,  muddy,  rarely  a  bloody,  sediment. 
The  specific  gravity  is  not  characteristic,  varying  in  In- 
verse  ratio  to  the  amount  excreted:  occasionally  it  at- 
tain- to  high  figures  1 1.040),  but  ordinarily  it  i-  low,  con- 
sidering the  -mall  quantity.    Albumen  i-  present  in  large 
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quantity,  usually  exceeding  one  per  cent.,  and  sometimes 
reaching  the  enormous  amount  of  rive  per  cent,  or  more, 
when  the  urine  solidifies  on  heating.  The  loss  to  the 
economy  of  albumen  is  thus  very  great ;  Bartels  com- 
puted average  daily  losses,  continuing  through  months, 
of  from  10  to  IT. 20  6m.  Besides  albumen,  globulin  is 
frequently  found,  and  T.  Hoffmann  14  attributes  unfavor- 
able significance  to  it,  when  abundant.  Blood  in  quan- 
tity is  usually  absent.  The  sediment  contains,  however, 
some  red  blood-corpuscles,  and  invariably  great  numbers 
of  white  cells.  Casts  are  always  present,  and  usually 
numerous — casts  of  all  kinds,  small  and  large,  hyaline, 
epithelial,  dark  granular,  and  the  broad,  strongly  refract- 
ing, wax-like  casts ;  casts  with  oil-globules,  blood-glob- 
ules, or  fragments  of  epithelial  cells.  Tbe  latter  also  ap- 
pear in  the  sediment  more  or  less  well  preserved  in  form, 
in  various  stages  of  granular  and  fatty  degeneration.  In 
the  beginning  the  casts  are  not  numerous,  and  the  major- 
ity are  hyaline  or  pale  granular  ;  in  time  the  dark  granu- 
lar, in  company  with  large  waxy  casts,  predominate. 

When  secondary  atrophy  and  contraction  set  in,  the 
urine  begins  to  change  ;  it  grows  more  abundant,  of 
lower  specific  gravity,  less  albuminous  and  clearer,  so 
that  it  more  and  more  nearly  approaches  in  character  the 
urine  of  contracted  kidney,  q.  v.  In  very  chronic  cases, 
when  atrophic  processes  go  on  almost  parallel  with  the 
inflammatory  changes,  the  behavior  of  the  urine  may  be 
so  little  characteristic  as  to  be  of  no  value  iu  the  differ- 
ential diagnosis. 

Fever  is  always  absent,  except  as  a  symptom  of  acute 
inflammatory  complications,  either  in  the  kidneys  them- 
selves or  in  other  organs. 

Pain  in  the  region  of  the  kidneys  is  scarcely  ever  present. 
But  certain  forms  of  pallesthesia  are  frequent,  and  some- 
times earl}'  manifestations  of  chronic  nephritis,  especially 
pruritus,  numbness  of  the  extremities,  particularly  of  the 
fingers  (doigt  mort),  and  formication;'5  they  arc  held  to 
he  valuable  in  establishing  an  early  diagnosis,  and  are 
•commonly  interpreted  as  untune. 

Uraemia  is,  however,  rare  in  this  form  of  nephritis,  and 
seldom  fatal  ;  it  is  more  often  chronic  than  acute,  mani- 
festing itself  in  dyspeptic  symptoms,  vomiting,  dyspncea, 
and  headache  that  is  sometimes  violent  and  most  obsti- 
nate. The  dyspnoea — aside  from  that  which  is  due  to  or- 
ganic lesions  of  the  respiratory  organs — is  frequently  a 
prominent  symptom  of  chronic  Blight's  disease,  and  may 
'he  continuous  or  paroxysmal.  Draemic  convulsions  have 
been  observed  as  a  result  of  the  rapid  absorption  of  drop- 
sical effusions  (Bartels). 

The  heart  is  less  frequently  affected  in  this  disease  than 
in  either  acute  nephritis  or  contracted  kidney;  hyper- 
trophy or  dilatation,  in  a  degree  demonstrable  during  life, 
is  a  rare  occurrence  ;  only  in  cases  where  much  contrac- 
tion has  taken  place  hypertrophy  of  the  left  ventricle  is 
the  rule.  The  pulse,  also,  is  hard  and  full  only  iu  cases 
of  rather  rapid  development  in  robust  subjects,  and  then 
only  in  the  beginning  ;  when  anaemia  and  emaciation 
have  once  been  established  it  is  small  and  rather  soft. 

Complications  with  inflammation  of  the  lungs  or  serous 
membranes,  with  erysipelas,  or  with  dysenteric  affections, 
are  common  and  sometimes  the  causes  of  death ;  cerebral 
haemorrhages,  on  the  other  hand,  are  comparatively  rare. 
Albuminuric  retinitis  occurs,  but  not  very  frequently, 
and,  as  a  rule,  only  in  later  periods. 

The  course  of  chronic  parenchymatous  nephritis  is  sel- 
dom uniform,  tending  steadily*  toward  the  fatal  end. 
Oftener  decided  remissions,  with  great  diminution  of  al- 
bumen and  casts,  disappearance  of  the  dropsyr,  and  abate- 
ment of  the  general  symptoms,  raise  vain  hopes  of  recov- 
ery. Periods  of  more  acute  inflammation  may  also  alter 
the  complexion  of  the  symptoms.  The  duration  is  ac- 
cordingly variable.  Some  subacute  cases,  as  well  as  those 
which  are  superadded  to  phthisis  or  other  chronic  disease, 
terminate  in  a  few  months.  Frequently  the  date  of  be- 
ginning cannot  be  determined  at  all ;  such  cases  are  most 
apt  to  be  of  long  duration,  extending  over  one  or  even 
many  years,  unless  cut  short  by  intercurrent  inflamma- 
tory diseases  of  other  organs.  These  protracted  cases 
disclose,  post  mortem,  contracted  kidneys. 


Diagnosis. — When  the  above  symptoms  are  present  iu 
marked  degree,  the  diagnosis  is  very  easy  ;  it  is  based 
upon  the  general  dropsy  with  localizations  characteristic 
of  its  renal  origin,  the  high  degree  of  albuminuria,  the 
abundance  of  casts  of  many  kinds,  especially  the  dark 
granular  and  oily  casts,  and  the  absence  of  heart  disease. 
But  when  this  group  of  symptoms  is  incomplete,  or,  later, 
inclines  to  that  of  the  contracted  kidney,  or  when  amyloid 
infiltration  complicates  the  parenchymatous  inflamma- 
tion, the  differential  diagnosis  is  often  very  difficult  or  im- 
possible. More  important  even,  for  therapeutic  purposes, 
than  the  diagnosis  of  the  variety  of  Bright's  disease,  is  the 
early  recognition  of  the  renal  lesion,  and  the  etiological  di- 
agnosis. Unfortunately,  most  cases  come  under  observa- 
tion only  when  dropsy  has  already  set  in  ;  but  in  insidi- 
ous cases  this  symptom  has  been  preceded  by  a  period  of 
(perhaps unobserved)  albuminuria,  during  which  an  accu- 
rate diagnosis  may  have  been  impossible.  Only  frequent 
examination  of  the  urine  and  careful  consideration  of  the 
etiology  can  assure  an  early  diagnosis. 

The  Prognosis  of  chronic  parenchymatous  nephritis  is 
very  unfavorable,  recovery  being  one  of  the  rarest  events. 
Early  recognition  of  the  disease,  iu  a  case  due  to  remov- 
able or  curable  causes,  as  syphilis,  malaria,  or  protracted 
suppurative  processes  amenable  to  surgical  treatment,  per- 
mits a  more  hopeful  view.  But  if  dropsical  symptoms 
have  lasted  a  longer  time,  or  if  the  character  of  the  urine 
discloses  a  high  degree  of  functional  disturbance  (and 
hence  extensive  anatomical  lesion),  the  prognosis  is  nearly 
fatal. 

When  the  urine  indicates  that  contraction  has  set  in,  a 
long  duration  with  temporary  improvement  of  the  symp- 
toms may  lie  predicted,  but  not  recovery.  Among  the 
complicating  inflammations,  pneumonia  has  nearly  al- 
ways proved  fatal. 

The  Ti(  <it nit  at  follows  the  lines  indicated  for  the  treat- 
ment of  acute  nephritis.  Rest  in  bed  cannot  be  enforced 
as  thoroughly  or  continuously,  but  the  same  relief  can  be 
extended  to  the  kidneys  by  methodical  warming  of  the 
skin  by  means  of  woollen  clothing,  uniformly  warm  tem- 
perature of  the  room,  or  a  dry,  equable  climate,  warm 
enough  to  admit  of  outdoor  life.  The  diet  may  be  nutri- 
tious from  the  beginning  ;  an  exclusive  milk-diet,  faith- 
fully carried  out,  is  of  the  utmost  benefit.  Highly-sea- 
soned dishes  and  spirituous  liquors  should  be  prohibited. 
When  the  urine  is  scanty,  heavy,  and  sedimentitious,  the 
free  use  of  simple  liquids,  pure  natural  springs  (Wau- 
kesha), or  distilled  water  (flavored  by  aromatics  or  impreg- 
nated with  carbonic  acid  gas)  is  to  be  recommended.  Ex- 
cesses should  be  avoided  ;  regular  habits  of  diet,  exercise, 
and  sleep,  are  beneficial,  while  over-exertion  of  body  or 
mind  is  injurious. 

Anaemia  is  so  prominent  a  symptom  that  tonics  and 
analeptics  are  usually  required — cod-liver  oil,  and  easily 
assimilated  salts  of  iron  (< .'/.,  Basham's  mixture,  Misiura 
ferri  <(  ammon.  acet.,  one  tablespoonful  three  times  a 
day).  Attempts  to  limit  the  loss  of  albumen  by  acetate 
of  lead,  chloride  of  iron,  or  tannin,  have  failed  ;  the  tan- 
nate  of  sodium,  more  easily  borne  by  the  stomach,  and 
highly  recommended,  has  been  shown  to  have  no  influ- 
ence oxer  the  albuminuria.16 

One  of  the  principal  objects  of  treatment  is  the  dropsy. 
The  removal  of  water  can  be  accomplished  by  diuretics, 
diaphoretics,  or  cathartics.  The  latter  are  not  often  avail- 
able, because  of  their  deleterious  influence  upon  diges- 
tion and  nutrition ;  hydragogue  cathartics  (eolocynth, 
croton-oil,  elaterium)  are  unsafe,  as  a  rule,  and  should 
be  employed  only  when  the  dropsy  involves  imminent 
danger  to  life.  Irritant  diuretics  are  all  to  be  avoided  ; 
diuresis  is  most  safely  promoted  by  saline  diuretics  (ace- 
tate of  sodium,  acetate,  citrate,  or  bitartrate  of  potassium, 
in  large  doses,  8.0  to  16.0  Gra.  =  3  ij.  to  3  iv.  per  day), 
aided,  in  case  of  enfeebled  heart,  by  digitalis,  caffein,  or 
camphor.  Infusion  of  digitalis  with  cream  of  tartar  is  a 
favorite  prescription.  The  use  of  these  salines  is  not  to 
be  persisted  in  if  increased  flow  of  urine  does  not  follow 
it.  Diaphoretic  measures  are  indicated  when  the  dropsy 
is  general  and  increasing,  the  patient  being  not  too  feeble, 
and  free  from  fever  and  uraemic  symptoms.     In  case  the 
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urine  is  bloodj  thej  are  preferable  to  diuretic  treatment 
Two  efficient  means  of  diaphoresis  are  at  hand  (1)  Hoi 
hath-.  Inn  packs,  and  warm  blankets,  used  systematically, 
or,  in  less  urgent  cases,  the  improvised  hoi  an  bath  (patient 
sitting  in  a  tent  •  •!  blankets  fastened  around  bis  neck, 
with  a  spirit  lamp  under  lii-  chair);  and  (2)  the  hypo 
dermic  use  <>l  pilocarpine,  an  exceedingly  valuable  rem- 
■  i>  in  this  disease.  To  <>i>\  iate  1 1 »* -  l 
it   has  bi  sted11  i"  combine  the  pilocarpine  or 

jaborandi  (one-third  drachm  of  the  fluid  extract  every 
three  hours,  by  the  mouth)  with  nux  vomica  and  .1 
li-.     A  milder  and  continuous  diaphoresis  can  be  obtained 
by  acetate  of  ammonia  or  citi  in. 

Tin-   results  "I    the  "dr)    method,"   as   practised   by 

Oertel  and  others,  limiting  the  dailj  allowance  of  liquid 

in  500  Om,  =  inn-  pint,  bave  not   been  satisfactory  in  all 

nil    i-  needed  to  determine  the  indica 

i   in-  for  this  method. 

Winn  these  means  fail   in  reduce  the  dropsy,  it  be- 
comes necessary  in  remove  the  effusions  by  mechanical 
as    scarification,  acupunctun  •  tubes,  or  tap 

ping  the  perito  itj    consult  article  Dropsy).     Re 

cently   em  ly  tapping  in  abdominal  dropsy  has  been  warmly 
immended  bj   Ewald 

Contracted  Kidney.—  Synonyms:  Granular  atrophy, 
ii'l  granular  kidney,  gouty  kidney,  renal  cirrhosis,  chronic 

i  stitial  nephritis,  renal  sclerosis  i  Leyden  \,ra 
I  Lanqereaux),  cirrh  ilain  [for  the  contracted  kid- 

ney of  lead-poisoning],  and  i  ■  [for  the  arterio- 

rotic  kidney]  (Cornil  el  Brault) ;  Ger.,  Schntmpfnii  r< . 
An  eminently  chronic  disease,  of  characteristic  Bymp- 
toms  ami  course  terminating  in  extensive  atrophy  of  the 
Becreting  apparatus  of  tin-  kidney.  Many  cases  of  nephri- 
tis end  in  granular  atrophy,  whatever  may  have  been  the 
poinl  ol  departure  ol  'in-  original  lesion.  Clinically,  the 
primary  or  "genuine"  contracted  kidney  often  cannot 
in-  distinguished  from  the  secondary  contracted  kidney, 
the  result  oi  chronic  parenchymatous  nephritis,  except 
by  evidence  of  tin'  latter  having  preceded  it.  Nor  i- 
there  anj  fundamental  anatomical  difference  between 
them.  The  kidni  y  i-  diminished,  even  in  hair  ii-  normal 
size,  linn,  tough,  wiih  uneven  "granular"  surface  often 
studded  with  small  cysts.  The  genuine  contracted  kid 
ni'v  i-  "  red,"  sometimes  darker  than  normal,  sometimes 
jhter  buff;  the  secondary  contracted  kidney  is  more 
often  yellowish  white,  owing  to  greater  anaemia  ami  fat 
t\  degeneration.  The  granules  are  essentially  portions 
of  lu-.-irl \  normal  parenchyma  surrounded  by  a  contract- 
ing connective  tissue  enclosing  the  shrivelled  remains 
secreting  tubes.     The  atrophy  i-  confined  mainly  to  1 1 1 < - 

a,  where  main  Malpighian  bodiesand  < 

voluted  tubes  have  collapsed  and  perished  ;  the  place  of 
the  destroyed  parenchyma  has  been  taken  by  a  fibrous 
i  ii  itricial  tissue  more  or  less  vascular. 

It  was  generally  held,  formerly,  thai  the  round-cell  in 
filtration  and  new-formation  of  intertubular  tissue,  and 
its  subsequent  contraction,  are  the  primary  factors  in  the 
disease,  causing,  h\  pressure,  the  atrophy  of  the  epithelial 
structures  Bui  recent  observations  make  it  probable 
that  the  interstitial  processes  are  themselves  dependent 
upon  previous  degenerative  changes  atrophy  or  degen 
eration  -of  the  epithelium.  Weigcrl  '*  asserts  the  "path 
ogenic  principle  "  that  whenever  fattj  degeneration  and 
destruction  ol  the  capsular  and  tubular  epithelium  lead  to 
collapse  oi  tin  Malpighian  bodies  and  the  uriniferous 
tubes,  thej  are  followed  bj  interstitial  inflammatory  swell 
ing,  formation  of  connective  tissue,  and  cicatricial  i  ontrac 
tion.  This  i-  equally  true  win  u  chronic  parenchymatous 
nephritis  is  the  starting-poinl  of  the  epithelial  lesions,  as 
when  the  latter  are  caused  by  chemical  irritants,  a-  |>ni 
■-mi-  ileai I '.  infectious  material  (in  scarlatina),  blood-ays 
e  (gout),  or  by  primarj  lesions  of  the  blood  vessels 

The  renal  til 1  vessels,  espcciallj  the  smallest  arteries, 

an-  l  mi  in  I  diseased,  tin  lesions  consisting  either  in  hyper 
truphj  of  the  musculo]  coat,  as  first  pointed  out  by  <; 
Johnson  oeral  thickening  ol  both  arteries  and 

capillaries,  as  described  bj  < ;  1 1 1 1  and  Sutton  under  the 
name  o)  ai  n-i  m  (  apillai  \  fibrosis;  or  in  a  true  endarteri 
tia  (Friedlandei       While  under  these  circumstances  the 


arteries  may  beof  normal  calibre,  or  even  dilated  (Thoroa), 
the  efferent   vessel  of  the  glomerulus  and  the  capillary 
network  of  the  tubes  arc  narrowed   or  even  obliterated; 
hence  anaemia  oi  the  cortical  substance  and  degeneration 
of  the  epithelium  of  the  glomeruli  and  convoluted  tul 
This  "  arterio-sclerosis "  is  not  confined  to  the  kidneys, 
lint   i-  often  found  in  many  other  organs,  and,  indeed, 
sometimes  affects  the  entire  arterial  system.*    In  the 
ondary  contracted  kidney  these  changes  are  commonly 
absent.     Hypertrophy  of  the  left  ventricle,  with  little  or 
no  dilatation,  i-  almost  invariably  found  in  conjunction 
w  ith  contracted  kidney,  and  i-  commonly  regarded  as  the 
consequence  of  the  resistance  to  the  blood  current,  either 
in  the  renal  vessels  alone  or  in  the  systemic  arteries  ■ 
.rally. I 

Etwl  <■    mine  contracted  kidney  i-  not  a  frequent 

disease.     An  erroneous  conception  of  ii-  frequency  i- 

.  by  the  voluminous  literature  on  the  subject,  and  by 
the  animated  discussion  of  its  interesting  pathology.    The 

ase  is  ran-  in  y..uth. ;   more  frequent  in  middle 
and  advanced  life.     It  I  eminently  "adiseas. 

old  age."     Of  Dickinson  -  30  ".died  under  thirty. 

219  between  thirty  and  sixty  .  and  only  til  over  sixty  years 
of  age.  The  male  sex  is  more  frequently  affected!,  the 
ratio  being  more  than  two  to  one.  Occupation  influence! 
the  development  of  the  disease  only  in  so  far  a-  it  in- 
volves the  more  immediate  causes.  Dickinson  regards 
granular  kidney  as  almost  confined  to  temperate  regions, 
and  most  frequent  in  climates  similar  to  that  of  the  Brit- 
ish  rales,  In  rare  instanced  an  individual  disposition  can 
undoubtedly  in-  traced  as  an  hereditary  tendency  t<i  renal 
disease  (Tyson).  Mental  anxiety,  depression,  and  worry 
predispose  to  granular  atrophy  (Allbutt).  IM.--  found 
the  most  typical  cases  among  middle-aged,  active,  anx- 
ious business  men. 

The  1..-1  ascertained  causes  of  contracted  kidney  an 
chronic  lead-poisoning  (probably  through  tin  influence 
of  lead  salts  upon  the  blood-vessels)  and  gout.  In  Great 
Britain  goul  isan  especially  prolific  cause,  and  British 
writers  frequently  designate  the  ■  outy  kid- 

ney," a  term  which  most  continental  authors  reserve  for 
the  kidney  with  actual  uratic  deposits.     These  maybe 
lacking  in  the  contracted  kidneyof  gouty  persons;*'  and, 
on  the  other  hand,  the  actual  nephritis  arutritiea  may 
i-t  without  any  other  manifestation  of  gout*1 

In  many  cast  -  general  arterial  disease,  however  in- 
duce.1.  i-  the  proximate  cause  of  the  renal  disease;  the 
connection  between  the  twn  will  be  referred  to  in  the 
next  section. 

Chronic  disease  of  the  urinary  passages  may  cause  con 
traet.d  kidney—'.'.,  urethral  stricture  with  its  sequelae, 
cystitis  and  pyelitis,  and  renal  calculus  ;  also  stricture  of 
the  urete: 

-  philis  i-  among  the  rarer  causes  of  contracted  kid- 
ney (see  a:n\  loid  kidney,  below). 

Sympt  >ii<*  and  '  burst . —  Beginning  insidiously  as  an  ex- 
ceedingly .  bronic  process,  contracted  kidney  may  e\i-t 

ianj  i ih-.  even  years,  without  anj  symptoms  thai 

attract  attention  to  the  kidney  -.  « Iften  symptoms  on  the 
part  of  other  organs— palpitation,  dyspepsia,  dyspnoea, 
headaches,  or  disturbance  of  vision — first  impel  the  pa- 
tient   tO    -e.  k    advice:    DOt    -eld. 'Ill    apnplcw     t>r    uncillic 

convulsions  seize  him  in  the  midst  of  apparent  health. 
The  polyuria  meanwhile  has  been  a  source  of  congratula- 
tion :  the  kidney-  act  so  freely  ! 

The  cardinal  symptoms  of  contracted  kidney  are 
abundant  secretion  of  urine  of  low  specific  gra\  ity,  albu- 


*  I . .-  .regard  the  arterio-oapiltary  fibrosis  of  Gul 

Sill!. Hi  :■-  I  and  "tiler  ■• 

lnii-ni.it.    U  --.  1881,  \..l 

Kin  it.'1  '*  tl  .it  thi    former  i-  free  fr..: 

Ii  ]»>>.:-  -..  universal  m 

r  Gall  and  8uU»i  f  the  arteries,  hypertrophy  ..f  ih.'  h. 

■  ii  met  with  in  a  case  .if  pan  i 
-   nopbrlth  not  and    without   cirrhosis     r. 

.'il.  1888  . 
:  i  \.  p.  809    observed  :i  case  of 

twelve,  and  think-,  that 
Gull   :»lli 
Sutton  mention  a  .  aged,  nine. 
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men  ami  casts  in  small  amounts,  hypertrophy  of  the  heart, 
and,  later,  uraemia.     Dropsy  is  absent  as  a  rule. 

The  urine,  in  the  stage  when  a  positive  diagnosis  is 
possible,  or  in  secondary  atrophy,  when  the  process  of 
contraction  has  come  to  predominate,  is  very  character- 
istic. Its  quantity  is  increased,  often  to  double  the  nor- 
mal :  much  larger  amounts,  even  ten  litres  in  twenty- 
four  hours,  have  been  observed.  The  night  urine  is  apt 
to  be  especially  abundant.  The  frequent  urination,  rather 
than  the  quantity  passed,  alarms  the  patient.  Polyuria  is 
not  an  early  symptom,  however  ;  it  sets  in  gradually,  as 
the  arterial  tension  rises  and  the  heart  becomes  hypertro- 
phied.'24 The  urine  is  pale,  clear,  of  specific  gravity  1.00.5 
to  1.012  ;  rarely  higher.  The  albumen  is  always  small 
in  amount,  never  rising  above  one  percent.,  sometimes 
disappears  for  weeks  at  a  time,  and  in  a  few  cases  is  absent 
throughout.  The  casts,  too,  are  few  in  number,  mostly 
small,  hyaline,  or  pale  granular,  with  here  and  there  a 
leucocyte  or  an  altered  epithelial  cell  adhering  ;  but  very 
large  hyaline  casts  are  also  found  now  and  then.  The 
very  scant  sediment  contains,  besides,  a  little  renal  epi- 
thelium and  some  leucocytes,  and  only  exceptionally  red 
blood-corpuscles.  In  the  urine  of  secondary  contracted 
kidney  easts  occur  in  greater  diversity  and  abundance. 

Toward  the  end,  or  in  case  of  complications  when 
the  hypertrophied  heart  loses  its  functional  power,  tbe 
amount  of  water  diminishes,  the  specific  gravity  rises, 
the  percentage  of  albumen  and  the  number  of  casts  in- 
crease, and  the  urine  may  assume  almost  the  character 
of  the  urine  of  chronic  parenchymatous  nephritis. 

The  great  majority  of  cases,  both  secondary  and  prima- 
ry, are  accompanied  by  hypertrophy  of  the  left  ventricle 
of  the  heart,  and  this  is  of  the  utmost  cousequence  as  re- 
gards the  course  and  symptoms  of  the  disease.  The  blood- 
pressure  is  accordingly  raised.  The  pulse  is  character- 
istically hard,  tense,  usually  also  full,  the  artery  being 
felt  as  a  hard  cord. 

The  relation  of  the  renal  disease  to  these  cardio-vascu- 
lar  symptoms  is  the  subject  of  much  theoretical  discus- 
sion. One  party  in  the  controversy  considers  the  renal 
affection  as  the  primary  one,  leading  to  retention  in  the 
blood  of  urinary  constituents,  the  impure  blood  causing 
contraction  of  the  peripheric  arteries  of  the  body  and 
consequent  rise  in  blood-pressure,  hypertrophy  of  the 
muscular  coat,  or  sclerosis  of  the  systemic  arteries,  and 
hj'pertrophy  of  the  left  ventricle.  Others  (Gull  and  Sut- 
ton, Mahomed)  regard  tbe  general  arterial  changes — 
arterio-capillary  fibrosis,  endarteritis  —  as  the  primary 
lesion  which  causes  the  heart-hypertrophy,  and  which 
may  or  may  not  involve  the  renal  vessels  ;  the  nephritis, 
when  present,  being  the  result  of  tbe  extension  of  the 
general  endarteritis  to  the  small  vessels  of  the  kidney. 
This  is  probably  true  of  most  senile  contracted  kidneys. 
There  can  be  no  doubt  of  the  occurrence  of  general 
arterio-sclerosis  without  renal  complication  (Mahomed's 
"  Bright's  Disease  without  Nephritis"'25),  as  well  as  of 
cases  in  which  the  point  of  departure  of  the  nephritis  is  a 
primary  change  in  tbe  renal  arteries.  Frequently,  hyper- 
trophy of  tbe  heart  and  high  arterial  tension  precede  all 
indication  of  renal  disturbance  ;  but  this  is  by  no  means 
the  case  in  all  instances  of  contracted  kidney,  and  the 
high  diagnostic  and  prognostic  value  does  not  attach  to 
the  hard  pulse  per  se  that  Mahomed  claims  for  it.26 
Cases,  moreover,  are  known  in  which  very  small  kidneys 
and  large  hearts  were  found  without  any  vascular  lesion 
whatsoever. 

The  probable  order  of  events  in  true  arterio-sclerotic 
kidney  is  this  :  An  (unknown)  irritant  circulating  in  the 
blood  causes  (inflammatory)  changes  in  the  walls  of  the 
systemic  blood-vessels,  involving  thickening  of  their  coats 
and  rigidity,  increased  resistance  to  the  blood-current,  rise 
of  blood-pressure,  and  hypertrophy  of  the  left  ventricle. 
The  vascular  lesion  usually  affects  the  renal  vessels  in  an 
eminent  degree,  causing  greater  permeability  to  liquids, 
polyuria.  Secondarily,  changes  are  induced  in  the  par- 
enchyma and  stroma  of  the  kidneys,  which  lead  to  grad- 
ual contraction.  The  cardiac  hypertrophy  in  a  measure 
compensates  for  the  gradual  reduction  of  the  secreting 
area,  and  for  a  time  keeps  up  the  free  flow  of  urine. 


When  the  nutrition  of  the  patient  is  defective,  the  hy- 
pertrophy of  tbe  heart  often  fails  to  develop.  When  tbe 
hypertrophied  heart  suffers  in  its  nutrition  (as  from  dis- 
ease of  the  coronary  arteries),  it  becomes  subject  to  fatty 
degeneration  and  secondary  dilatation. 

Tbe  cardiac  hypertrophy  manifests  itself  in  most  cases 
in  a  number  of  secondary  symptoms,  which  are  frequently 
among  the  first  observed,  as  palpitation,  dyspnoea,  attacks 
of  angina  pectoris,  violent  headaches,  vertigo,  cerebral 
congestion,  and,  above  all,  cerebral  haemorrhage.  Apo- 
plexy occurs  in  more  than  sixteen  per  cent,  of  all  cases. 
Haemorrhages  of  other  organs,  also,  are  apt  to  accompany 
contracted  kidney,  notably  severe  and  obstinate  epistaxis. 
The  occurrence  of  these  ha-morrhages,  their  intractable 
character,  and  their  danger  are  favored  by  tbe  morbid 
condition  of  the  blood-vessels. 

The  phenomenon  that  serves  to  complete  tbe  clinical 
picture  of  contracted  kidney  is  uraemia.  It  occurs  late, 
as  a  rule,  when  the  hypertrophied  heart  is  losing  its 
power  and  general  debility  becomes  marked  ;  more  often 
in  tbe  chronic  form,  causing  various  nervous,  digestive, 
and  respiratory  symptoms— increasing  apathy,  drowsi- 
ness, and  coma,  or  else  sleeplessness.  Troublesome  "rheu- 
matic" and  neuralgic  pains  (sciatica),  periodical  head- 
aches, and  sudden  amaurosis,  which  as  suddenly  disappears 
again,  are  counted  among  its  symptoms.  Sometimes  it 
sets  in  suddenly  with  epileptiform  convulsions,  tbe  first 
obvious  symptom  of  the  renal  malady.  If  the  course  of 
the  disease  is  not  terminated  by  death  from  secondary  or 
extraneous  causes,  the  patient  commonly  succumbs  to 
chronic  uraemia  ending  in  deep  coma,  interrupted,  per- 
haps, by  general  convulsions  or  a  maniacal  seizure.  The 
rare  attacks  of  acute  uraemia  are  due  to  accidental  rela- 
tive insufficiency  of  the  heart's  action,  and  patients  may 
survive  them  for  years.  During  the  uraemic  period  the 
skin  often  excretes  urea,  which  is  found  in  the  clammy 
sweat,  or  in  crystals  upon  the  skin,  in  the  hair,  or  in  the 
beard. 

Dropsy  is  a  subordinate  symptom.  It  occurs  toward 
the  fatal  end,  a  consequence  of  failure  of  the  heart  rather 
than  of  the  renal  affection  directly.  When  present  ear- 
lier, it  is  commonly  confined  to  slight  oedema  about  the 
ankles,  on  the  dorsum  of  the  foot,  or  about  tbe  knuckles. 

Complication  with  inflammations  of  other  organs  is 
frequent  in  contracted  kidney,  as  in  other  forms  of  ne- 
phritis. Bronchitis  is  the  most  frequent,  pericarditis  the 
most  fatal,  of  these  complications.  Intractable  catarrhal 
affections  of  the  respiratory  and  mucous  membranes  are 
frequent  enough  to  be  of  value  in  the  diagnosis.  The 
same  is  true  of  the  disturbance  of  vision  by  albuminuric 
retinitis,  which  is  much  more  frequent  in  this  than  in  all 
other  renal  affections,  occurring  in  about  one-fourth  of 
the  cases.  It  is  apt  to  appear  early  in  the  case,  so  that 
the  ophthalmologist  is  often  the  first  to  discover  that  the 
patient  is  suffering  from  Bright's  disease.  Once  estab- 
lished, the  retinitis  rarely  improves,  but  commonly  in- 
creases slowly  and  steadily. 

In  the  earlier  stages,  sometimes  extending  over  many 
years,  the  general  nutrition  is  very  good  ;  but  as  the.  dis- 
ease progresses  emaciation  sets  in,  and  the  serious  nature 
of  the  malady  is  expressed  in  the  sallow  and  sunken  feat- 
ures of  the  patient,  the  suffering  countenance,  and  the 
dry  and  shrivelled  skin. 

Diagnosis. — The  group  of  symptoms  of  contracted  kid- 
ney, when  complete,  is  very  characteristic.  "When  the 
symptoms  on  the  part  of  the  urine,  tbe  circulation,  and 
the  nervous  system  are  all  present,  the  diagnosis  can 
hardly  be  doubtful.  Close  observation  of  a  case  of  chronic 
parenchymatous  nephritis  will  likewise  readily  establish 
the  fact  of  advancing  contraction.  But  in  no  form  of 
renal  disease  is  an  early  diagnosis  so  important,  and  yet  so 
difficult.  Both  albuminuria  and  polyuria  may  be  little 
marked,  inconstant,  or  even  absent  ;  if  in  such  a  case  the 
arterial  tension  is  not  very  high,  and  cardiac  hypertrophy 
not  demonstrable,  tbe  diagnosis  is  impossible.  Certain 
groups  of  symptoms,  however,  are  very  suggestive— e.g. , 
periodical  headache,  dyspepsia,  and  hard  pulse,  with  or 
without  albuminuria  ;  or  hard  pulse,  frequent  palpita- 
tion, muscular  weakness,  and  polyuria,  with  or  without 
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albumen  .  or  albuminuric  retinitis,  dyspnoea,  with  pale, 
abundant  urine  and  traces  ol  albumen,  especially  In  cor- 
pulent individuals  or  persons  "l  gouty  tendency,  The 
absence  "i  albuminuria,  or  of  polyuria,  does  not  ni 
Barih  militate  against  the  diagnosis  of  contracting  kid 
nej  -:  The  scantiness  of  albumen  and  of  morphological 
eli  ments  in  the  urine  serves  to  distinguish  il  from  other 
renal  affections.        An  albuminuria  in  persons  who  b 

for  some  time  had  a  high  de| '  drops)  cannot  well  be 

owing  i"  genuine  contracted  kidnej  "  (Bartels). 

Careful  and  continued  examination  of  the  urine  is  in- 
dispensable, particularly  accurate  measurement  of  i In- 
daily  amount  and  the  specific  gravity,  for  weeks  at  a 
linn 

The  age  of  the  patient   has  no  diagnostic  signifii 
Bince  the  disea  in  youth  as  well  as  in  advanced 

years.  The  allied  affections  of  the  aged  deserve  some 
mention  here.  True  artcrio-sclerotic  kidnej  is  Frequent 
in  old  age,  but  this  period  of  life  is  also  subject  i"  ^imi- 
lar  renal  affections  classed  under  the  name  seniU  kidnej/, 
a  more  or  less  atrophied  kidney,  granular  or  smooth. 
Either  form  ma)  show  atheromatous  disease  of  the  renal 
arteries  with,  however,  little  or  no  interstitial  contraction. 
The  -niiMiih  senile  kidney  causes  no  conspicuous  symp 
toms,  and  in  the  granular  form  polj  uria  is  often  absent, 
albuminuria  not  constant,  and  uraemia  very  rare. 

/'  •  W\  past  experience  teaches  that  contracted 
kidney  is  invariably  fatal.  The  absoluteness  "I  this  un- 
favorable prognosis  is,  however,  modified  somewhat  bj 
the  uncertainty  of  the  diagnosis,  For  it  must  not  be  foi 
gotten  that  cases  ol  Blight  albuminuria  and  distinctly  in- 
ised  arterial  tension,  have  been  known  to  recover  so 
far  as  to  present  unbroken  health  and  freedom  from  al- 
buminuria for  lii.inx  years.  Hence  the  fatal  prognosis 
should  not  be  pronounced  early. 

On  the  other  band,  the  prognosis  as  to  prolongation  "f 
life  is  commonly  favorable.  The  duration  of  the  cir- 
rhotic form  of  B  right's  disease  is  counted  by  years;  ii 
has,  in  cases,  exceeded  ten  years.  The  danger  to  life  be- 
gins when  the  balance  between  the  remnant  of  active 
parenchyma  and  the  power  of  the  heart  is  disturbed, 
when  the  cardiac  hj  pertrophy  no  longer  suffices  to  com 
pensate  for  the  renal  deficiency,  and  uraemia,  and  perhaps 
dropsy,  Bets  in.  At  any  time-,  however,  the  patient  widi 
contracting  kidney  is  more  liable  to  be  cut  off  by  apo- 
plexy or  by  inflammations  of  other  organs  than  are  other 
persons  i  if  i  he  sami 

I  »ei  id<  d  lesa  ning  of  the  urinarj  secretion  is  an  indica- 
tion of  impending  uraemia,  and  points  to  the  fatal  end. 

/  .  Umenl.  -Winn  the  disease  can  be  ascribed  to  a 
definite  cause,  rational  treatment  of  the  lead-poisoning 
(iodide  of  potassium),  the  gout,  or  the  syphilis  (corrosive 
sublimate),  is  i"  be  instituted  with  all  possible  energy. 
The  disea  is  amenable  to  uo  remedy.     The  pro 

er,  and  the  comfort  and  efficiency 
of  the  patient  depend  largely  upon  judicious  treatn 
and  management.  He  should  lead  a  very  regular  lift' 
and  avoid,  not  onlj  excesses,  but  whatever  involves  un 
dui  action  of  the  heart,  all  bodily  and  mental  over-exer 
t  i <  •  r i  or  fatigue,  all  emotions,  especially  anxietj  and  ai 
and  Bhould  make  but  a  very  temperate  use  of  alcoholic 
Btimulants,  coffee,  or  tea.  The  diet  must  not  be  rich,  but 
simple,  and  Bhould  contain  little  albuminous  material  ; 
should  be  eaten  sparing!}  or  not  at  all  ;  white  meats, 
poultry  and  fish,  are  preferable  to  red  meats.  A  milk 
aid  i-  desirable  in  this  as  in  other  renal  affections.  Withal 
there  must  be  nothing  debilitating  in  the  i  real  incur  Warm 
clothing  and  a  suitable  climate  must  be  insisted  upon.  It' 
a  choice  of  climate  i-  possible,  dry  hill--  arc  to  be  pic 
d  to  high  ah  itudes  or  the  sea  side. 

So  long  a--  i he  heart's  power  i-  good,  and  urgent  sj  mp 
torn-  arc  absent,  medicinal  treatment  is  rather  ii>  be 
avoided,  and  no  attempt  Bhould  be  made  to  achieve  the 
Impossible.  General  measures  can  lie  directed  only  t"- 
ward  limiting  the  formation  of  nitrogenous  products  of 

meti rphosis,  bj  a  diet  Buch  a-  in-  been  indicated,  and 

inward  regulating  the  action  of  the  heart,  allowing  it 
neither  to  fall  below  a  certain  measure  nor  to  exceed  it. 
In  this  waj   tin    most  imminent  dangers,  uremic  intoxi- 


cation on  the  one  hand,  and  apoplexy  on  the  other,  are 
best  guarded  against. 

The  first  symptoms  likely  to  call  for  interference  are 
thoBe  which  result  from  the  high  arterial  tension.  Con- 
gestion about  the  head  i-  to  In-  met  bj  cold  applications, 

derivative  treatment  by  the   bowels,  or  even,  if  need   he, 

venesection.  The  bowels  should  always  be  free.  Dys- 
peptic Bymptoms  are  often  relieved  by  tepid  baths  ;  hut 
cold  baths,  and  particularly  sea-bathing,  an-  dangerous  in 
this  a-  in  other  forms  ol  Bright  -  disease. 

Headache,  vertigo,  dyspnoea,  and  asthmatic  attacks  are 
often  relieved  by  drugs  which  lessen  the  arterial  tension, 
as   alkaline   nitrites,    amyl    nitrite,  and.  ahove  all.    nitro- 
glycerine, which,  in  small  doses  frequently  repeated   • 
i"  four  drops  of  a  one  per-cent.  alcoholic  solution  .at! 
the  means  of  maintaining  a   lowered  blood-pn 
while  at   the  same  time  it   doe-  not  reduce,  but  rather 
increases,  the  amount  of  urine.''      Marked   improvement 
and   mitigation  of  distressing  nervous   Bymptoms   b 
been  obs  rom   the  use  of  chloride  of  gold  and 

sodium  in. un.")  6m.        gr.    ,'.■,  in   pill,  alter  each  meal 
suggested   by   Bartholow.     Narcotics  (morphia,  chloral) 
may  he  required  to  combat  these  Bymptoms. 

When  the  compensating  power  of  the  hi  art  begins  to 
fail,  when  iw  beat   becomes  frequent  and  irregular,  and 
uraemic  Bymptoms  increase,  tin-  heart  is  to  he  sustained 
by  tonic — digitalis  and  strychnia.     Iron  is  not  to  in 
ommended  in  this  disease  under  any  circumstance  - 

When  uraemic  stupor  or  coma  Bets  in.  the  hypodermic 
u-e  of  pilocarpine  (see  abojge)  is.  perhaps,  the-  only  mi 

Of  Staying  the  rapid  progress  of  the  case  toward  the  fatal 
end. 

Amvi.i.id    Disease    <>k    the    Kidney.  —  Synonym*: 
Lardaceous  kidnej  ;    waxy  kidney;  depurative  infiltra- 
tion of  the  kidney  i  Dickinson  I.      Ann  hud,  or  lardao 
aeration  may  either  affect   hitherto  healthy  kidi 
or  he  superadded  to  one  ol  the  forms  of  chronic  Bright's 
disease.    While  pure  am\  loid  disease  ,,t  th,.  kidney  is  com- 
paratively rare,* complication  of  chronic  parenchymatous 
nephritis  bj  amyloid  deposit  is  frequent.     The  disease 
always  pan  of  a  constitutional  affection  invading  other 
organs  also,  as   the   intestine,  spleen,    liver,   lymphatic 
glands,  and  thyroid  body.     The  renal  arteries,  including 
the  glomerular  loops  and  the  arteriolar  recta-,  are  infil- 
trated  with   amyloid   material    i  see    article    Amyloid  De- 

generati The  epithelium  and  basement  membi 

are  infiltrated,  here  and  there,  only  in  cases  of  meat  in- 
tensity. Tlic  vascular  change  interferes,  in  time,  with 
the  nutrition  of  the  epithelium,  causing  granular  swelling 
and  fatty  degeneration,  which  have  often  been  taken  tor 
evidence  of  inflammation.  In  an  early  stage  the  kidney 
appeals  normal  to  the  naked  eye;  later  it  is  much  en- 
larged, especially  in  its  cortex,  anaemic,  smooth,  tough, 
friable,  of  waxj    translucency,  the  cortex   pale  yellow, 

the    pyramids    pale    only    in    streak the    "large    waxy 

kidney."  Complications  with  cirrhotic  processes  result 
in  the  "lardaceous  contracted  kidney,"  smoother  and 
pahr  than  the  red  granular  kidney,  and  not  extremely 
small.  In  all  case-  the  anatomical  diagnosis  is  assured 
only  by  the  chemical  test-  for  amyloid  substance. f 

Etiology. — Tart  of  a  constitutional  cachexia,  the  amy- 
loid kidney  depends  upon  the  causes  of  the  former.  (  hief 
anion-  these  are  (li  protracted  suppuration,  above  all 
ulcerative  pulmonary  phthisis,  chronic  suppurative  dis- 
eases  of  the  bones  and  joints  (caries  and  necrosis),  gun- 
shot wounds  of  bones,  ulceration  of  the  bowel,  chronic 
ulcer  of  the  lei:;  and  (2)  chronic  syphilis.  Tin-  latter 
tnonlj  leads  to  the  contracted  form  of  waxy  kidney. 

h  is  more  especially  a  disease  of  middle  age.     of  Dick- 
inson's r,i  cases,  II  died  between  the  ages  of  twenty  and 
fifty  \eai's.  and  onl\  6  o\er  fifty.     The  greater  frequi 
in  middle  life,  as  vv<  11   as  among  males,  is  accounted   for 

•  Bui  Stewui  relate))  thai  linbnrgh  :>  cmsiderable 

niiini  . •..  .1  (Trans.  Intt-r- 
iiui.  Ill 

'   I  one-half  pel                    potassium  iodide 

(oni   '  tj  by  dilate  (five  per  cent.)  sulphuric 

giving  a  port-wine  color  with  amyloid;  <t  a  one-per-cent.  eoluti 

methyl  violet,  itainingtl  -  roee-red,  the  healthy  tismi 
ilui . 
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by  the  fact  that  persons  of  this  age  and  sex  are  most  liable 
to  the  special  causes  of  the  underlying  cachexia. 

Symptoms  and  Course. — The  symptoms  referable  to  the 
amyloid  disease  of  the  kidney  are  so  intimately  blended 
with  the  symptoms  of  the  diseases  upon  which  it  depends, 
as  well  as  with  those  of  the  inflammatory  and  cirrhotic 
processes  so  often  present  in  the  amyloid  kidney,  that  a 
characteristic  clinical  picture  is  not  to  be  expected.  The 
affection  is  always  slow,  and  in  the  beginning  gives  rise 
to  no  conspicuous  symptom  of  its  own  ;  but,  as  the  infil- 
tration gains  in  extent,  it  influences  the  character  of  the 
urine  iu  a  rather  pronounced  manner.  As  a  rule,  amy- 
loid  kidneys  secrete  urine  abundantly.  According  to 
Grainger  Stewart,'"  in  pure  waxy  degeneration  polyuria 
is  an  early  symptom,  and  exists  from  first  to  last.  Over 
3,000  c.c.  daily  have  been  noted.  Yet  the  daily  quantity 
is  variable — never  reaches  the  extreme  amount  sometimes 
observed  in  contracted  kidney,  and  occasionally  sinks  far 
below  the  normal.  In  uncomplicated  cases  the  urine  is 
very  pale,  very  clear,  and  of  low  specific  gravity,  as  low 
as  1.003,  commonly  1.005  to  1.012.  The"  amount  of  al- 
bumen in  the  urine  is  usually  large — one  per  cent.,  and 
often  much  more.  Bartels  found  the  average  daily  loss 
of  albumen  to  vary  from  five  to  twenty-two  grammes. 
Yet  cases  have  occurred  in  which  albumen  was  absent  and 
the  urine  normal.  In  the  beginning  the  albuminuria  is 
apt  to  be  slight  and  intermittent.  The  presence  or  ab- 
sence of  albuminuria  in  pure  amyloid  disease  depends  on 
the  degree  to  which  the  glomerular  vessels  are  degenerated 
(Litten).  Bloody  urine  is  exceptional  ;  but  the  scant  sed- 
iment sometimes  contains  a  few  red  corpuscles  as  well 
as  white.  Hyaline  casts  are  found  sparingly  ;  large  waxy 
casts  giving  the  iodine  reaction  are  very  rare. 

In  the  mixed  forms  of  amyloid  and  parenchymatous 
nephritis  the  urine  is  less  copious,  more  concentrated, 
more  highly  albuminous  (to  five  per  cent. !),  and  contains 
more  sediment,  in  which  are  found  a  greater  variety  of 
casts,  especialty  oily  and  dark  granular  casts. 

Pure  waxy  kidney,  in  contrast  with  the  true  Bright 's 
diseases,  is  not  attended  by  hypertrophy  of  the  heart. 
Accordingly  we  miss  the  hard  pulse,  as  well  as  the  sec- 
ondary symptoms  of  cardiac  hypertrophy,  the  cerebral 
congestions,  the  dyspnoea,  the  haemorrhages,  the  apo- 
plexy. Dropsy,  on  the  other  hand,  is  a  frequent  con- 
comitant of  waxy  kidney.  When  it  occurs,  it  is  likely 
to  be  persistent  and  irremediable.  It  is  usually  confined 
to  anasarca  of  the  lower  extremities  and  ascites.  The 
dropsy  and  also  the  anaemia  are  due  to  the  general  ca- 
chexia rather  than  to  the  renal  lesion.  Uraemic  symp- 
toms are  of  the  rarest  occurrence. 

Diarrhoea  is  a  frequent  complication,  due  to  amyloid 
disease  of  the  intestine  ;  often  profuse,  unmanageable,  and 
a  most  ominous  symptom.  Less  frequent,  but  no  less 
obstinate,  is  vomiting.  Inflammations  of  other  organs. 
such  as  complicate  Blight's  disease,  arc  rare  in  this. 

The  Diagnosis  is  based  chiefly  on  the  presence  or  pre- 
vious existence  of  chronic  ulcerative  processes  with  pro- 
fuse discharge,  or  of  inveterate  syphilis,  on  an  abundant. 
pale,  clear,  but  highly  albuminous  urine,  the  presence  of 
dropsy,  and  the  absence  of  cardiac  hypertrophy  and  high 
arterial  tension.  Simultaneous  enlargement  of  the  liver 
or  spleen  is  a  valuable  pointer.  Unless  all  or  many  of 
these  indications  concur,  it  is  best  not  to  venture  upon  too 
positive  a  diagnosis.  The  combined  forms  are  rarely 
recognizable  as  such  during  life. 

The  Prognosis  is  very  unfavorable.  Even  wheii  the 
original  disease  is  amenable  to  surgical  or  other  treat- 
ment, recovery  from  the  waxy  kidney  is  unlikely.  The 
duration  of  the  latter  is  always  protracted,  but  depends 
chiefly  upon  the  disease  of  which  it  is  the  consequence. 
Prolongation  of  life  and  amelioration  of  symptoms  for  a 
number  of  years  are  most  likely  in  young  patients  in 
whom  the  cause  can  be  removed. 

Treatment. — Our  only  efficient  means  against  the  dis- 
ease consist  in  preventive  measures.  The  cure  of  the 
cachexia  by  surgical  interference,  when  possible,  and  the 
energetic  treatment  of  protracted  syphilis  offer  the  only 
chance  of  averting  the  invasion  of  amyloid  infiltration. 

The  disease  once  established,  its  treatment  coincides 


entirely  with  that  of  the  general  disease,  as  there  is  no 
prospect  of  restoring  the  damaged  renal  tissue  by  specif- 
ics. The  recommendation  by  Dickinson,  on  theoietical 
grounds,  of  alkalies  has  not  been  sustained  by  others. 
Tyson  suggests  extract  of  beef,  with  the  same  intention  of 
supplying  potash  salts.  Iron  and  other  tonics  suggest 
themselves  in  the  usual  anremic  condition  of  the  patient. 

Diffuse  Affections  of  the  Kidney  depending  up- 
on Lesions  of  the  Circulation. — Active  Hypeu.emia 
of  the  Kidneys  presents  itself  either  as  a  toxic  hy- 
penemia,  the  consequence  of  irritant  poisons  in  the  blood, 
or  as  "  fever-kidney."  The  most  important  kidney  poi- 
sons have  been  enumerated  in  the  etiology  of  acute  ne- 
phritis. Cantharides,  by  the  mouth  or  skin,  oil  of  tur- 
pentine, especially  copious  inhalation  of  its  vapor,  and 
the  extensive  use  of  corrosive  sublimate  "-'  in  dressings 
and  vaginal  injections  for  antiseptic  purposes,  as  prac- 
tised of  late,  deserve  especial  mention  as  causes  of  renal 
hypersemia.  Albuminuria  is  frequent,  yet  by  no  means 
constant,  in  acute  fevers,  especially  in  acute  infectious 
diseases  and  pya?mic  processes,  probably  as  the  direct  ef- 
fect of  irritation  of  the  kidney  by  morbid  products  in  the 
blood.  Both  the  toxic  and  the  febrile  forms,  which  pre- 
sent the  same  anatomical  lesions  of  hypersemia  with 
cloudy  swelling  of  the  tubal  epithelium,  may  progress  di- 
rectly into  an  abortive  (nephrite  jxtssagere)  or  an  actual 
nephritis.  The  post-mortem  lesions  accordingly  show 
transitions  to  catarrhal  and  hemorrhagic  forms  of  ne- 
phritis, with  desquamation  of  epithelium,  formation  of 
casts,  bloody  urine,  etc. 

The  clinical  symptoms  of  febrile  albuminuria  are  of 
small  importance.  The  urinedoes  not  differ  from  ordinary 
fever-urine,  except  by  the  presence  of  small  amounts  of 
albumen  and  perhaps  a  few  hyaline  casts,  with  now  and 
then  white  and  red  blood-corpuscles  and  renal  epithelium. 

Active  hypersemia  from  other  than  febrile  causes 
yields  at  first  a  copious,  dilute,  and  pale  urine,  sometimes 
albuminous,  sometimes  also  bloody.  It  may  be  evanes- 
cent and  of  little  import,  or  it  may  be  the  forerunner  of 
acute  nephritis. 

Passive  Hypeu.emia  of  the  Kidneys  is  of  more  con- 
sequence, because  it  leads  to  characteristic  structural 
changes — so-called  "  cyanotic  induration."  It  is  symptom- 
atic of  general  venous  stasis  with  general  arterial  anae- 
mia, "  cyanosis,"  the  result  of  relative  or  absolute  weak- 
ness of  the  heart,  such  as  is  commonly  brought  about  by 
valvular  lesions,  or  by  obstruction  of  the  pulmonary  cir- 
culation. Most  frequently  venous  congestion  of  the  kid- 
ney and  its  anatomical  consequences  are  produced  by  em- 
physema or  cirrhotic  changes  in  the  lungs,  or  by  mitral 
disease  in  the  stage  of  insufficient  compensation. 

Early,  the  kidney  is  swollen,  hard,  and  gorged  with 
blood  ;  later,  the  interstices  are  broadened,  the  interstitial 
connective  tissue  becomes  tough  and  distinctly  fibrous, 
the  whole  organ  is  but  little  enlarged,  if  at  all,  very  hard, 
and  purple  iu  color.  The  epithelium  is  not  affected  at  all, 
or  undergoes  moderate  fatty  degeneration.  Ultimately, 
some  amount  of  cicatricial  contraction  may  take  place. 

Cyanotic  induration  may  be  complicated  by  nephritis, 
notably  in  cases  of  valvular  disease. 

Symptoms. — The  urine  is  diminished  in  quantity,  con- 
centrated (sp.  gr. ,  1.025  to  1.035),  high-colored,  deposit- 
ing urates  or  uric  acid.  Albumen  appears  in  it  in  most 
cases,  but  only  in  small  amounts  (up  to  one-half  per 
cent.).  The  sediment  may  contain  a  few  hyaline  casts, 
and  perhaps  some  red  blood-corpuscles. 

The  dropsy  which  accompanies  indurated  kidney  is 
a  result  of  the  general  venous  congestion  ;  it  lacks  the 
characteristics  of  renal  dropsy,  but  partakes  of  the  char- 
acter of  cardiac  dropsy — beginning  in  the  lower  extremi- 
ties and  dependent  parts,  and  ascending ;  the  upper  ex- 
tremities and  face,  as  a  rule,  are  unaffected. 

The  Diagnosis  of  congested  or  indurated  kidney  de- 
pends on  the  presence  of  cardiac  disease  or  obstruction 
of  the  pulmonary  circulation,  with  general  cyanosis,  on 
the  mode  of  invasion  and  the  localization  of  the  dropsy, 
and  on  the  scanty,  heavy  urine,  containing  but  little  albu- 
men and  a  few  transparent  casts. 

The  Treatment  must  be  directed  mainly  against  the 


283 


Kldnej . 

KitllK')  . 


REFERENt  E   HANDBOOK   OP  THE   MEDICAL  SCIENt  ES 


original  disease,  toward  improving  the  power  of  the  fail- 
heart.  Digitalis  in  large  doses  (0.06  to  0.12  Gm.  = 
ad  ii  everj  three  hours)  frequently  succeeds  in 
this  Caffeine  is  equally,  or  even  more,  efficient  in  this 
direction  (Lepine,  Kiegel);  ii -^  effects  are  more  immedi- 
ate, and  ii  is  better  borne.  Ii  must  likewise  be  given  in 
full  doses (1  to  i  •">  < ini  '_r.  w  ad  \ \.  a  day).  Uin  I  I 
diuretii  a  are  of  no  use,  if  the  heart's  action  cannot  bi 

table  alkalies  are  ai ig  the  safest,  and  may 

hi  used  iu  combination  with  digitalis.  Diaphoresis  may 
be  practised  by  hot  air  baths  or  hoi  packs,  while  pilocar- 
pine is  n.it  well  borne  by  patients  with  weak  heart.    Active 

catharsis  may  sometimes  l f  use  and  m  cessary,  but  is 

commonly  dangerous  by  reason  of  ii  ~.  debilitating  effect, 

Tut  Hi  n\i.  DiSl  \-i:  Ol  Ij'iih  mii  CnoLEKA  results 
from  anemia  of  the  kidneys,  in  i  of  the  in- 

spissation  of  the  blood  and  the  slowing  of  the  blood-cur- 
lviit  during  the  algid  stage,  and  expresses  in  the  highest 
own  to  us  tin  -  \\  iih  minor  degrees  of 

w  hich  we  are  familiar  in  cases  of  sudden  and  severe  anae- 
mia, as  after  rapid  los  tod,  or  of  water  by  tlic 
bowel,  and,  experimentally,  after  consl  riction  or  ligation 
of  the  renal  arteries.  During  the  algid  stage  ofcbolera 
the  urine  is  scanty  or  suppressed  ;  the  anuria  may  last 
for  day 8,  and,  if  ii  persist  for  over  five  days,  is  accounted 
:t  fatal  symptom.  The  scanty  urine  contains  albumen 
ami  oasts.  1  > 1 1 1- i i > lt  convalescence  the  more  abuhdaul 
urine  rapidly  resumes  its  norma]  character,  except  in  the 
unfavorab  of  a  "typhoid  Btagc."  In  this  case  the 
urine  remains  mucb  diminished  in  quantity,  contains 
little  urea,  but  some  albumen,  and  its  dense  sediment 
show  ■  groal  numbers  of  hyaline,  granular,  and  oily  casts, 
and  renal  epithelium  in  a  Btate  t  f  fatty  degeneration. 
The  severe  symptoms  on  tbe  pari  of  the  nervous  system, 
which  give  1 1 1 i-~  stage  its  name,  are  probably  uraemic. 

The  anatomical  lesions  consist  chiefly  in  fatty  degener- 
ation of  the  tubal  epithelium;  the  glomerular  apparatus 
ami  the  stroma  enjoy  almost  complete  immunity.  The 
kidneys  are  somewhat  large,  the  enlarged  cortex  is  soft 
and  of  a  pale  buff  color,  the  cones  arc  dark  red.  There 
i-  no  evidence  of  nephritis,  and  it  seems  that  transition 
tn  Bright's  disease  has  never  been  observed. 

Tut  Renal  Affection  of  Pregnahcj  occurs  most 
frequently  in  primipara — the  more  so  the  older  the  pa- 
tient—and in  twin  pregnancy.  It  is  manifested  by  albu- 
minuria, dropsy,  and  eclamptic  convulsions.  Exception- 
ally, puerperal  eclampsia  occurs  without  albuminuria, 

and,  indeed,  witl i   renal  lesion;  the  great  majority  of 

<  ases,  however,  is  distinctly  connet  ti  d  with  changes  in  the 
kidney.  These  were  commonly  held  to  indicate  nephritis, 
but  this  \  iew  is  nut  supported  by  later  researches.* 

Post  mortem  examination  reveals  an  anaemic  kidney — 
the  cortex  pale  buff-colored  and  moderately  swollen, 
the  pyramids  brown,  the  parenchyma  homogeneous  and 
opaque,  the  epithelium  in  various  stages  of  fatty  degen- 
eration, some  of  the  tubes  clogged  with  casts,  but  no  in- 
terstitial infiltration.  Thefatt]  change  in  the  renal  cells 
i~  explained  by  the  anaemia,  but  ther<j  is  no  sign  of  i  ithei 
inflammation  or  \  enous  c<  >ngi  stii  « 

The  original  theory,  which  sought  to  explain  this  lesion 
by  venous  congestion  caused  by  the  pressure  of  the  en- 
larged womb  upon  the  renal  veins,  is  not  borne  out  by 

the  topographical  relati f  those  parts  anymore  than 

by  the  character  of  the  renal  lesion.  More  plausible  is 
the  theorj  of  Halbertsma,"  that  the  ana-mia  of  the  kid- 
ne\  Is  caused  by  obstructed  flow  of  urine  from  compres- 
sion of  the  ureters  by  the  gravid  uterus,  and  both  normal 

and  morbid  anat \  furnish  it  Bupport ;  the  relations  of 

the  uterus  to  the  ureters  are  such  that  the  former,  in  its 
growth,  must  ci  ia<  b  upon  and  Btretch  the  latter. 

and  dilatation  of  the  ureters  has  be<  □  found  under  these 
circumstances  Other  authors  assume  a  spasm  of  the 
renal  arteries  as  the  cause  of  the  renal  lesion,  and  spasm  of 
the  cerebral  arteries  as  the  cause  of  the  eclamptic  attack. 

The  symptoms  of  the  renal  affection  preceding  convul 

*  Women  '.>li"  differ  from  Bright'!  aiM-a-.-  may,  of.  course,  tx 

pregnant  anil  on  theeDd  of,  itu-ir 

pregna     .  gnaucy  have 

'  tier. 


sidit-  ari-e  iu  the  latter  months  of  pregnancy,  and  consist 
chiefly  in  general  anasarca  and  changes  in  the  urine. 
Partial  dropsy,  as  oedema  of  the  feet  and  legs,  may  be 
present  without  any  kidney  disease  The  urine  is  albu- 
minous, diminished  in  quantity,  of  high  specific  gravity, 
but  rather  pale.  It  is  seldom  bloody.  It-  scanty  sediment 
contains  hyaline,  epithelial— sometimes  granular— casts, 
and  renal  cells  in  tattj  change  and  idled  with  oil-glob- 
ules. The  albuminuria  is  moderate  at  first,  incn 
toward  theend  of  pregnancy,  and  reaches  it-  highest  de- 
during  labor.  Alter  labor  it  diminishes  rapidly,  and 
disappears,  as  a  rule,  in  eight  or  ten  daj 

Leyden    points  out  that  this  lesion,  while  ordinarily 
ending  in   rapid    recovery   if   the   patient   survives  the 
eclampsia,  does,  in  tare  cases,  pass  into  a  chronic  si:. 
It  has  been  observed  also  to  cause,  even  before  convul- 
•  have  set  in,  premature  separation  i  i  tin  placent 

The  discovery  ol  the  group  of  symptoms  indicated  calls 
for  prophj  lactic  measures  against  the  impending  convul- 
sions. The  drops\  maj  be  treated  by  energetic  diapho 
resis,  by  means  of  hot  baths  and  packs  I  «  hich  are  not  con- 
tra indicated  by  the  pregnancy),  but  not  by  pilocarpine. 
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KIDNEY.  HYDRO-NEPHROSIS  OF.  Dkkinition  — 
Distention  of  the  cavity  of  the  kidney  with  fluid  which 
is  not  purulent. 

Causes.  — Hydro-nephrosis  may  result  from  obstruc- 
tion offered  to  the  free  flow  of  urine  through  the  ureters 
or  the  urethra.  Winn  one  ureter  alone  is  obstructed  the 
lesion  affects  the  corresponding  kidney:  when  the  ob- 
struction affects  both  ureters  or  the  urethra  the  hydro- 
nephrosis is  double.  The  obstruction  may  lie  in  the  pel- 
vis ol  the  kidnt  \ .  in  the  ureter,  in  the  Madder,  or  in  the 
urethra,  or  it  may  be  produced  1>\  pressure  from  without 
upon  the  ureter-,  or  bladder. 

Tumors  in  the  pelvis  of  the  kidney  may  obstruct  the 
opening  into  the  ureter.  Mote  commonly  a  calculus 
lodges  then  and  produces  more  or  less  complete  obstruc- 
tion. In  Fig.  1915  i*  represented  the  kidney  of  a  patient 
who  presented  the  symptoms  of  chronic  Bright's  disease, 
with,  however,  the  peculiarity  of  passing  considerable 
blood  in  the  urine  at  times  At  the  autopsy  one  kidney 
showed  the  lesions  of  chronic  diffuse  nephritis;  in  the 

other  a  Stone  Was  found    lodged  in   the   mouth  of  the  lire 

ter.  as  shovi  n  in  the  tut.  There  was  also  considerable  dila- 
tation of  the  pelvis  and  calyces  of  the  kidney.  In  this  in- 
stance the  obstruction  was  not  complete  at  all  times,  and 
the  irritation  of  the  stone  caused  Moody  urine,  hut  some 
hydro  nephrosis  was  produced  ;   had  the  patient  lived.  :tu 

extreme  degree  of  this  condition  might  have  ensued. 
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The  ureter  is  sometimes  inserted  into  the  pelvis  ob- 
liquely, in  such  a  way  as  to  form  si  sort  of  valve,  which 
closes  more  or  less  completely  under  the  pressure  of  the 
urine.  Other  obstructions  in  the  ureter  are  congenital 
atresia  or  narrowing  of  these  tubes,  twists  or  turns  in 
them  wThich  cause  narrowing  of  their  calibre.  Cicatricial 
narrowing,  due  to  inflammation  following  the  passage  of 
a  stone,  is  said  to  occur.  Lodgement  of  a  stone  in  the 
ureter  may  be  the  cause  of  the  obstruction.  Cicatricial 
stricture  may  follow  injury  to  the  ureter.  Obstruction 
may  be  caused  by  a  valve-like  insertion  of  the  tube  into 
the  bladder.  Pressure  upon  the  ureters  from  without 
may  be  caused  by  abnormalities  of  the  renal  artery,  and 
it  may  also  be  exerted  by  the  growth  of  tumors  in  neigh- 
boring organs,  as  the  uterus,  ovaries,  intestines,  lym- 
phatic glands,  or  pancreas.  Pelvic  abscess,  or  abscess  con- 
nected with  the  vertebras  or  following  injuries,  may  also 
cause  pressure.  Cicatricial  bands,  the  result  of  pelvic  or 
general  peritonitis,  sometimes  compress  the  ureters.  It 
is  said  that  uterine  displacements  may  do  the  same,  but 
evidence  of  the  truth  of  this  statement  is  slight. 

Obstruction  may  occur  in  the  bladder  in  cases  of  tumors 
involving  the  orifices  of  the  ureters,  or  partly  blocking  the 
urethra.  Stone  in  the  bladder  sometimes  produces  a  sim- 
ilar result.     Enlargement  of  the  prostate  not  infrequently 


Fig.  1015.— Stone  Causing  Hydronephrosis.     (From  a  Photograph,  i 

causes  a  double  hydro-nephrosis.  Stricture  of  the  urethra, 
congenital  or  acquired,  may  produce  the  same  effect. 

Besides  those  due  to  demonstrable  obstruction  to  the 
flow  of  urine,  eases  of  hydro-nephrosis  occur  in  which  no 
such  obstruction  can  be  found.  Patients  with  polyuria 
of  long  standing  sometimes  have  dilated  kidneys,  due, 
no  doubt,  to  the  pressure  of  the  rapidly  secreted  urine. 
Others,  who  have  not  had  polyuria  during  life,  are  found 
to  have  hydro-nephrosis,  with  no  cause  demonstrable, 
upon  autopsy. 

In  order  to  produce  a  high  degree  of  hydro-nephrosis 
it  is  not  necessary  for  the  obstruction  to  be  complete  and 
permanent.  As  Dickinson  points  out,  complete  obstruc- 
tion often  results  in  atrophy  of  the  kidney  without  hydro- 
nephrosis. The  most  favorable  conditions  are  when  the 
urinary  passages  are  narrowed,  but  still  permeable,  or 
when,  as  sometimes  happens,  if  a  stone  be  lodged  in  the 
ureter,  the  obstruction  is  intermittent,  the  obstacle  being 
removed  for  a  time  and  then  again  blocking  the  passage. 

Lesions. — In  the  less-marked  cases  there  is  dilatation  of 
the  pelvis  of  the  kidney,  with  more  or  less  atrophy  of  the 
secreting  structure.  If  the  obstruction  be  in  the  ureter,  the 
tube  above  it  is  dilated  :  if  at  or  below  the  entrance  of  the 


ureter  into  the  bli 

former  is  dilated 
out  its  whole  len; 
dilatation  of  tl 
may  be  extreme, 
process  advances 
kidney  the  pyramids  yield 
under  the  pressure  of  the 
accumulating  urine.  The 
tubes  dilate.  As  time  goes 
on,  more  and  more  of 
the  renal  structure  atro- 
phies and  disappears.  Fi- 
nally nothing  is  left  but 
a  cyst,  subdivided,  by  the 
fibrous  septa  which  exist 
in  the  kidneys,  into  larger 
or  smaller  pouches.  Even 
these  septa  in  extreme 
cases  are  said  to  disap- 
pear. AVith  the  micro- 
scope a  thin  layer  of  secret- 
ing structure  can,  usually, 
be  seen  lining  the  cyst. 
The  fluid  of  the  cyst 
is  sometimes  pale  yellow, 
sometimes  more  or  less 
brown,  probably  from  the 
presence  in  it  of  altered 
blood.  It  contains,  in  most 
instances,  urea  and  the 
salts  usually  found  in  the 
urine,  with  sometimes 
other  bodies,  as  cholester- 
ine.  In  size  these  cysts 
vary  greatly,  sometimes 
being  but  little  larger  than 
a  normal  kidney,  some- 
times filling  the  whole  ab- 
domen. In  the  celebrated 
case     described     by    Mr.  _ 

ftl-iss    Hip    cvsf   roiit-nned   FlG-  W-— Represents  a   kidney 
Lriass   tlic    cyst   contained      moved  from  tne  body  of  a  pat 

nearly  thirty  gallons  (Rob- 


erts). Several  times  hydro 
nephrosis  has  been  mis 
taken  for  ascites.  As  the 
growth  proceeds  neighbor- 
ing organs  may  be  dis- 
placed, and  adhesions  to 
some  of  them  are,  not  infrequently,  formed. 


re- 
patient 
who  died  at  Roosevelt  Hospital. 
The  ureter  is  dilated  ;  the  cyst  has 
been  laid  open  by  a  longitudinal  in- 
cision,"opposite  the  pelvis.  Hardly 
any  renal  tissue  remains.  The  sub- 
division into  pouches  by  fibrous  sep- 
ta is  well  shown.  (From  a  Photo- 
graph.)   . 


If,  after 
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pronounced  hydro  nephrosis  h:<  ^  been  produced,  the  cause 

i Qoved   the  sac  is  apt  to  shrivel  and  become  mori  or 

less  obliterated.  The  opposite  kidnej  increases  in  size, 
in  order  to  d.>  i  he  «  i  u  k  of  lx  il  h 

sv  iiftoub,     Congenital  double  hydro  nephrosis,  due  to 

me  pan  ol  the  urinary  passages,  maj  cause 

death  of  the  foetus  in  utero.     If  the  child  be  born  alive  it 

survives  bul  a  few  days.     Ii  has  a  swollen  abdomen  and 

passes  do  urine 

In  man]  cases  in  adults,  due  to  stricture  of  the  urethra, 
enlargement  of  the  prostate,  cancer  of  the  uterus,  or  pel 
\  ic  tumor,  a  double  hydro-nephrosis  is  found  which  gives 
1 1 < >  bj  mptoms,  and  the  lesion  is  rarely  much  advanced. 

In  single  hydro  nephrosis  no  >\  mptoms  may  be  noticed 
until  the  patient's  attention  is  attracted  bj  an  increase  of 
the  size  of  the  abdomen,  or  until  a  medical  examination 
eals  the  presence  of  a  tumor.  Sometimes  the  earliest 
symptoms  are  those  produced  by  the  presence  of  a  renal 
calculus,  with  perhaps  attacks  of  renal  colic.  Occasion 
ally  the  patient  notices  abdominal  swelling,  which  Bub 
sides  coincidently  with  the  passage  of  a  large  amount  of 
urine  Abdominal  pain  of  severe  character  is  occasionally 
met  with.  More  often  a  feeling  of  distention  or  weight  is 
all  that  is  observed.  Bj  its  pressure  on  the  intestines  the 
tumor  may  cause  obstinate  constipation;  bj  pressure  on 
the  diaphragm  dj  spnma  may  be  produced.  In  many  in 
Btances,  however,  the  only  symptoms  are  the  tumor,  with 
perhaps  a  little  feeling  of  abdominal  discomfort.  The 
characteristics  of  Biich  a  tumor  are  its  situation,  its  shape, 
its  coni i 'His,  and  the  sensation  which  ii  conveys  to  the  ex- 
amining hand.  Ii  is  usually  situated  in  the  lumbar  reg 
Of  course,  it  very  large,  ii  may  fill  so  much  of  the  abdo- 
men as  to  make  the  point  from  which  ii  originates  doubt- 
ful. There  is  often  more  or  less  fulness  in  the  loin  on 
the  affected  side.  <>n  percussion  the  cyst  is  dull  or  flat, 
Bave  where,  as  is  usually  the  case,  the  colon  or  perhaps 
some  boils  of  the  Bmall  intestines  lie  over  it.     In  the  loin 

there  is  no  resonance  near  the    vertebral   column,  such   as 

is  often  found  with  other  tumors.  In  shape  it  somewhat 
resembles  a  kidney,  lis  long  axis  is  generally  parallel 
with  thai  of  the  body,  [f  ii  is  sufficiently  large,  and  if 
the  abdominal  walls  are  sufficiently  thin,  a  thrill  may  be 
produced  bj  gently  striking  it  with  the  finger.  This  sign 
is  rarely  obtained,  bul  fluctuation  can  usually  be  distin- 
guished by  palpation,  and  the  tumor  feels  clastic.  It  is 
ordinarily  immobile.  It  is  not  often  tender.  Aspiration 
draws  Quid  having  more  or  less  of  the  character  of 
urine,  (^uile  often  the  tumor  suddenly  diminishes  in 
size,  either  with  or  without  an  increased  flow  of  urine, 
and  then  increases  again.  This,  when  \\  occurs,  is  the 
mosl  characteristic  sign  of  a  hydro  nephrotic  tumor,  but 

il  is  not   noled  iii  all  cases.     S,  ,niel  inies  il  may  he  made  to 

diminish  by  gentle  bul  long-continued  rubbing.  It  grows 
verj  Blowly,  in  most  instances  not  attaining  a  very  large 
sizi  . 

Hydro  nephrosis  does  not  often  terminate  fatally  when 
it  is  single.  Death  may  ensue  from  exhaustion  caused 
by  the  suffering  produced  by  the  tumor,  or  as  a  result  of 
the  pressure  of  the  sac  upon  q<  ighboring  organs.  Some- 
times suppuration  occurs  in  the  cyst  - pyonephrosis.  In 
such  eases  the  pus  may  burrow  in  any  direction  and  cause 
rupture  of  the  cyst,  sometimes  into  the  peritoneum  with 
immediately  fatal  results,  sometimes  into  neighboring  or- 
j,  -01 1 ici  i i lies  externally.  The  presence  of  pus  is  usu- 
ally announced  bj  fever,  chills,  and  sweating,  and  pain 
or  tenderness  in  the  tumor.     Like  accumulations  of  pus 

elsewhere,  this  abscess  limy  c:iiM'  little  Or  no  fever,  nor 
pain    in    BOme   cases       The  cv  st    rarely   ruptures  into  the 

peritoneum,  or  elsewhere,  w  ithoul  h.r.  ing  suppurated. 

Death  may  be  caused,  in  cases  of  single  hydro-nephrosis, 
b\  the  Btoppage  of  the  ureter  of  the  healthy  kidney  by  a 
calculus.  In  Buch  iases  sudden  complete  anuria,  (fol- 
lowed  - eiiines  bj  extreme  prostration,  sometimes  by 

coma  or  convulsions,  precedes  the  fatal  termination. 

In  the  in. i  the  cases,  death   is  not  directly  due 

to  the  cyst  a  period  of  twenty  to  thirtj  years  may 
elapse,  during  which  the  patienl  may  be  very  comforta- 
ble. In  Borne  a  spontaneous  cure  takes  place,  the  cyst 
emptying  itself  ami  never  reappeari 


|)i  LONOBIB.  -This  lesion  has  been  mistaken  for  ascites, 
ovarian  cyst,  hydatid  cyst  of  the  liver,  of  the  kidney  it- 
self,  or  ol  some  other  Organ,  and  for  sarcoma  or  other  tu- 
mor ot  the  kidneys.     Aspiration  ol  the  tlu id  will  usually 

settle  all  doubts  as  to  ihe  nature  of   the   swelling.       Il  call 

only  be  mistaken  for  ascites  in  very  severe  ease-  Usu- 
ally ii  is  readily  recognizi  d  as  a  tumor  w  ith  distinct  out  - 

lines,  and  does  not  resemble  fluid  lying  flee  in  the  perito- 
neal ca\  itj .  From  ovarian  cysts  it  js  t,,  i,,.  distinguished 
b\  its  situation  and  by  an  examination  ot  its  contents. 
Ovarian  cysts  appear  in  the  lower  pari  of  the  abdomen, 
and  grow  upward;  hydro-nephrotic  Bwellings  appear  in 
the  lumbar  region,  and  grow  downward.     The  fluid  of 

the   hydatid   cyst    is   characteristic,  and   the  discovery  in 

it  id'  booklets  will  reveal  its  nature.     From  malignant 

ih  of   'he  kidney  it  is  to  be-  distinguished  by  the  his- 
tory, by  the  absence  of  cachexia,  and  by  the  more  evident 

fluctuation, 

The  QKnfE  in  hydro-nephrosis  of  ten  is  entirely  normal 
Sometimes  it  temporarily   contains   blood.     A1-   I  have 

mentioned,  it  is  in  certain  cases  suddenly  much  increased 

in  amount      It    may  also   be  suddenly  suppressed  if  both 

ureters  be  completely  occluded.     It  may  be  modified  by 

the  occurrence  of  chronic  nephritis  in  tin-  unaffected  kid- 
ney in  single  hydronephrosis,  giving  rise  to  albumen  and 

casts,  or   a   cystitis    may  load    it  with   pus   and.    perhaps, 

blood.     Sometimes  the  same  condition  that  produces  the 

hydro-nephrosis  may  cause  temporary  attacks  of  hania- 
tiiria.  as,  for  example,  a  stone  in  the  kidney  or  ureter. 
When  pathological  changei occur  in  the  urine,  with  the 
one  exception  of  the  before-mentioned  sudden  increase  in 
iis  amount,  thej  are  the  result  not  of  the  hydro-nephrosis, 
but  of  some  complication. 

Treatment.  —  I'nless  the  tumor  «i\,<  rise  to  severe 
symptoms  by  reason  of  iis  size,  or  unless  pyo-nephn 
occurs,  ioo  much  interference  with  it  is  to  be  avoided. 
Often  years  may  be  passed  in  relative  comfori  if  nothing 
is  done.  Gentle  but  prolonged  rubbing  may  be  found 
more  or  less  effective  in  evacuating  the  fluid,  and  should 
lie  tried  daily.      Some  eases  seem  to  bave  been  cored    by 

this  measure.  If  pain  or  symptoms  of  pressure  upon 
neighboring  organs  appear,  aspiration  of  the  fluid  will 
give  temporary,  and  perhaps  permanent,  relief,  and  if 

d ■  with  an  absolutely  clean  needle,  introduced  through 

thoroughly  cleaned  skin,  the  operation  seems  free  from 
danger.      Suppuration    may    follow    if    the    skin    or    the 

needle  be  dirty.  If  the  pressure  symptoms  becomi 
urgent  as  to  require  a  radical  cure — if  .meat  pain  be  pres- 
ent and  if  aspiration  has  tailed  to  relieve  it.  and  especi- 
ally if  pyo  nephrosis  sets  in — more  severe  surgical  meas- 
ures may  be  indicated.  The  operations  w  hich  have  been 
tried  for  the  permanent  relief  of  the  condition  are  inci- 
sion in  the  loin.  foil. .wad  by  the  establishment  of  a  uri- 
nary fistula  ;  the  removal,  through  such  an  incision,  of  a 
slone  in  the  pep  is  ol  the  kidney  vv  hich  had  produced  the 

lesion;  and  the  removal  of  the  cyst  through  an  opening 

in  the  loin,  or  in  Ihe  anterior  abdominal  wall. 

Incision    for   the    removal   of  renal  calculus  which    has 

caused  pyo  or  hydro-nephrosis,  or  pyelitis,  is  an  opera- 
tion which  has  been  quite  frequently  done.  It  certainly 
seems  to  be  the  most  rational  treatment  for  hydro- or  pyo- 
nephrosis due  to  ibis  cause. 

Lumbar  incision,  w  ith  a  \  iew  of  emptj  ing  and  drain- 
ing, may  possibly  be  ihe  Pest  ireatmciit  in  certain  cases 
Ii  is  io  be  remembered,  however,  thai  ibis  operation  is 
frequently  followed  bj  prolonged  Buppuration,  with  all 
its  dangers,  or  by  the  inconvenience  oi  a  permanent  renal 

list  ula. 

Removal  of  the  diseased  kidney  by  laparotomy  or  lum- 
bar   incision    has    been    successfully    done.      Though    the 

mortality  after  this  operation  is  great,  increasing  knowl- 
edge of  its  technique,  no  doubt,  will   reduce  it.      When 

one  considers  the  ultimate  results  of  incision  and  drain- 
age, complete  removal  seems  really  to  be  nearly,  if  not 
quite,  as  sate 
for  the  details  of  these  operations  the  reader  is  referred 

to  the  article  on  Kidn<v.  Surgery  of. 

Of  Course,  if  the  hydro  nephrosis  be  due  to  some  ob- 
stacle in.  ..i  pressure  upon,  some  part  of  the  urinary  pas> 
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sages,  the  indications  are  clearly  to  remove  the  cause  if 
possible.  Most  of  these  patients  present  themselves  for 
-treatment  before  much  hydronephrosis  is  established. 
Stricture  of  the  urethra,  enlargement  of  the  prostate, 
tumor  of  the  bladder,  and  the  other  ordinary  causes  of 
urinary  stasis — each  of  these  usually  presents  its  peculiar 
symptoms  and  requires  its  appropriate  treatment.  Con- 
genital double  hydro-nephrosis,  unless  due  to  atresia  of 
the  urethra,  is  not  curable. 

The  indications  for  treatment  may  be  summarized  as 
follows  : 

If  no  severe  or  dangerous  symptoms  occur,  the  disease 
■calls  for  no  treatment  except  efforts  to  empty  the  sac 
by  gentle  manipulation. 

If  severer  syniptoms  present  themselves,  repeated  as- 
piration may  be  tried.  This  probably  will  give  only 
temporary  relief. 

If  the  fluid  become  purulent,  or  if  life  be  endangered 
by  the  presence  of  the  sac,  or  if  great  suffering  render 
life  unbearable,  an  operation  may  be  required. 

Conditions  which  are  likely  to  produce  urinary  stasis 
should  be,  if  possible,  alleviated  or  cured  before  much 
harm  has  been  done  to  the  kidney,  and,  even  after  a  cer- 
tain amount  of  hydro-nephrosis  has  been  produced,  re- 
moval of  the  cause  will  usually  render  this  harmless. 

J.  Wist  Booseix  it. 

KIDNEY,  MORBID  ANATOMY  OF  THE  DIFFUSE 
DISEASES  OF.  I.  Acute  Parenchymatous  Nephri- 
tis.— We  find,  in  the  kidneys  of  people  dying  of  the  dis- 
ease called  in  this  Handbook  Acute  Parenchymatous 
Nephritis,  lesions  sometimes  confined  to  the  epithe- 
lium of  the  tubes  alone,  sometimes  involving  also 
the  other  structures — the  stroma  and  blood-vessels. 
It  is  convenient  to  describe  these  two  classes  sepa 
rately. 

There  are  a  certain  number  of  cases  of 
acute  Bright's  disease  in  which  the  lesion 
■  is  confined  to  the  epithelium.     In  these  the     /£& 
kidneys  are  increased  in  size,  the  capsule   (l 
is  not   adherent,    the    surface    is  _^o" 

smooth,  the  cortical  portion  is 
thicker  than  normal,  the  pyramids 
remain  nearly  of  normal  size  and 
color.  The  cortex  varies  in  tint ; 
it  is  sometimes  dirty  white,  pink- 
ish, yellowish-pink,  yellow,  or 
nearly  normal.  The  Malpighian 
bodies  occasionally  are  more  prom- 
inently visible  than  normal,  be- 
cause of  the  contrast  between  the 
red  glomeruli  and  white  cortex 
around,  but  quite  often  they  arc 
pale  and  hard  to  see.  The  medul- 
lary rays  are  usually  rendered  in- 
distinct. Sometimes  small  haemor- 
rhages are  scattered  through  the  cortex,  formin^ 
streaks  and  clots. 

The  microscope  shows  degeneration  of  the  epithe- 
lium, principally  of  the  convoluted  tubes.     The  cells 
are  swollen  and  granular.    Many  of  them  are  detached 
from  the  basement  membrane  and  lie  in  the  tubes. 
Some  of  the  nuclei  have  lost  their  sharpness  of  out- 
line,   and  in   many   places   have   disappeared.     The 
tubes  are,  here  and  there,  filled  with  bodies  which 
resemble,  and  probably  are,  hyaline  casts.     Besides 
the  casts  there  is  a  good  deal  of  granular  detritus; de- 
rived from  broken-dowTn  cells,  and  often  blood-corpuscles. 
The  epithelium  of  Bowman's  capsule  is  swollen.     The 
epithelium  of  the  straight  tubes  is  affected  in  severe  cases. 
There  is  no  change  in  the  stroma,  and  none  demonstrable 
in  the  vessels,  save  that  some  of  them  are,  no  doubt,  rupt- 
ured, giving  rise  to  the   small  haemorrhages  mentioned. 
In  old  cases,  and  in  some  recent  ones,  marked  fatty  as 
well  as  granular  degeneration  is  to  be  seen. 

The  urine,  when  the  lesion  is  confined  to  the  epithelium 
of  the  kidneys,  is  usually  nearly  normal  in  specific  grav- 
ity and  diminished  in  quantity.  It  contains  a  variable 
amount  of  albumen,  in  mild  cases  a  mere  trace  ;  in  severe 


ones  albumen  may  be  abundant.  Casts  are  not  numer- 
ous, and  are  usually  hyaline  and  granular  ;  blood  maybe 
found,  and  a  considerable  amount  of  granular  detritus. 

In  certain  cases  of  acute  Bright's  disease,  especially 
those  following  scarlatina,  and  in  certain  so-called  idio- 
pathic cases,  every  structure  in  the  kidneys  is  more  or  less 
altered.  The  kidneys  are  large.  The  capsule  is  not  ad- 
herent. The  surface  is  smooth.  The  cortex  is  much  thick- 
ened, and  is  sometimes  redder,  but  usually  paler,  than 
normal.  The  pyramids  look  redder  than  usual  in  con- 
trast to  the  pale  cortex.  The  general  appearance  resem- 
bles marked  examples  of  the  before-mentioned  type. 

Under  the  microscope  the  epithelium  of  convoluted 
and  straight  tubes  is  found  degenerated,  as  iii  the  cases 
before  described. 

The  epithelium  of  Bowman's  capsule  in  many  cases  is 
not  only  swollen,  but  also  an  active  proliferation  of  the 
cells  takes  place.  By  this  proliferation  the  tuft  may  be 
compressed  and  the  whole  Malpighian  body  obliterated. 
This  lesion  is  the  "  glomerulo-nephritis  "  of  certain  au- 
thors (see  Fig.  1917).  In  other  cases,  instead  of  prolifer- 
ation of  the  cells  of  Bowman's  capsule,  we  find  that  there 
is  a  great  increase  in  the  nuclei  on  the  vascular  tuft.  It 
is  said  that  new  round-cells,  in  these  cases,  may  be  seen 
between  the  vessels  of  the  tuft,  often  in  such  numbers  as 
to  compress  them.  This  is  the  "  glomerulo-nephritis"  of 
some  other  authors.  This  term,  "  glomerulo-nephritis," 
has  been  used  in  many  different  ways,  for  we  find  a  third 
set  of  authorities,  who  call  cases  in  which  there  is  but 
slight  lesion  demonstrable,  and  that  confined  to  the  epi- 
thelium of  the  convoluted  tubes,  "glomerulo-nephritis." 


Fig.  1917. — Acute  Nephritis.  1,  Cells  of  Bowman's  capsule  proliferated  and 
compressing,  -.  the  tuft :  3.  degenerated  epithelium  ;  4,  casts  ;  5.  new  cells  in 
the  swollen  stroma.     Many  of  the  tubes  are  dilated,  the  epithelium  flattened. 

In  Fig.  1018  is  represented  a  kidney  which  shows  a 
marked  increase  in  the  nuclei  of  the  vascular  tuft.  It  is 
from  a  case  of  scarlatinal  nephritis. 

Besides  the  changes  about  the  Malpighian  bodies  others 
are  observed.  The  stroma  is  cedematous,  and  numerous 
indifferent  round-cells  may  be  seen  in  it,  sometimes 
scattered,  sometimes  grouped  together,  but  never  in  suf- 
ficient numbers  to  form  abscesses.  The  tubes  are  often 
dilated  and  contain  granular  matter  and  casts.  The  epi- 
thelium is  granular  or  fatty,  and  in  many  places  is  de- 
tached from  the  walls.  Iu  certain  cases  it  is  found  here 
and  there  in  a  condition  of  coagulation  uecrosis.     Some 
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authors  iliink  that  hyaline  caste  are  formed  from  d< 
crated  epithelium,     In  one  kidney  that  1  have  Been  this 

b d  to  be  the  origin  of  these   bodies,     (For  further 

discussion  of  tbcoj  soi   Microscopy,  Clinical.) 

Smaller  or  largt  r  bu  morrhages  maj  be  Been  in  the  tu 
and  Malpigbian  bodies,  and  in  the  stroma. 

The  urine,  In  cases  with  this  extensive  lesion,  i-  dimin- 
ished  in  amount,  or  suppressed,     lis  color  i-  dark,  somi 

times  al ii i'  -i  black,  because  ol  the  present  e  of  bl 1    its 

ific  gravitj  may  be  lowered  or  increased,  but  thi 
tal  amount  of  solids  i  tccretcd  in  it  i-  diminished.     Albu- 
men is  abundant,  the  urine  Bometimes  becoming  solid  on 
boiling,     Granular  matter,  bl I.  epithelium,  and  gran- 
ular, hyaline,  epithelial,  and  blood  casts  are  to  be  found. 


'■*  **i?     .   * 


i  ra    1918  -  Bbowtng  tncreiiM  of  Nuclei  in  the  Tuft,  with  Infiltration  of 

the 8tromA in  ttao Neifrhborta I  t»f  the  Helpighian  Bodies,  with  New 

tion  oi  the  Epithelium  of  the  Convoluted  Tubes. 

In  old  cases  which  are  becoming  chronic,  fatty  casts  may 
in  seen. 

[  do  not  think  that  during  life  the  diagnosis  between 
the  purelj  parenchj  matous  and  the  more  diffuse  form  of 
acute  Blight's  disease  can  be  made,  if  the  former  be  se 

vere      I  a t  know   whether  in  the  diffuse  form  the 

changes  in  the  epithelium  are  the  earliest  to  occur  or  not, 
Whether  the  two  types  represent  essentially  the  same 
morbid  process  or  not  is,  in  certain  cases,  not  clear.  It 
-i •<  job  probable  that  the  type  «  it  li  lesions  confined  to  the 
epithelium  K   in  many  instances,  only  a  degenerative 

process,  and  distinct  in  it-  nature  fr the  diffuse  form. 

Thus,  in  almost  all  the  essential  fevers  -typhus,  typhoid, 
measles,  etc  some  parenchymatous  change  is  common, 
and  i-  of  little  importance.  The  same  ma)  be  said  of 
pneumonia  and  -dine  other  acub  inflammatory  disorders. 
On    the    Other   hand,    iu   diphtheria   and   yeUOW    fever, 


while  the  lesion  i-  often  purely  parenchymatous,  if  in- 
deed it  be  not  always  bo,  severe  Bymptoms  of  renal  dis- 
and  death  1 1 ■  >ui  this  cause  alone,  often  occur.  In 
scarlatina  the  lesion  is  often  of  thediffuse  type,  but  it 
ma]  be  confined  to  the  parenchyma  ;  yet  either  form  may 
cause  death.  According  to  Delatield  the  diffuse  lesion 
■  occurs  as  an  idiopathic  disease,  or  as  a  complication  of 
scarlatina  or  acute  phthisis."  Other  authorities  give  a 
larger  number  oi  causes.     It  seems  fair  to  say  that  there 

are  a  g i  manj  c  ises  in  which  parenchymatous  chai 

iund  in  the  kidneys  which  i-  unimportant  from  a 
clinical  stand]". int.  but  which  i-  not  to  be  distinguished 
post  mortetn  from  that  discovered  in  the  kidneys  of 
certain  people  who  die  with  marked  renal  symptoms. 
There  is  consii  ridencc  to  show  that  the  forms  of 

nephritis  occurring  w  ith  Bcarlatina  are  due  to  the  specific 
action  of  the  scarlatinal  poison  on  the  kidney  s.  .Many  au- 
thors make  a  special  class  oi  cases  of  scarlatinal  nephri- 
tis, and  describe  certain  lesions  as  peculiar  to  this  disease. 
'I  hi  y  do  not,  however,  all  agree  as  to  exai  tly  what  tl 
peculiar  lesions  are.     Ii  ter,  for  the  purposes  oi 

this  article,  to  simplifj  as  far  as  possible  the  d<  scriptioni 
lesions,  and  to  avoid  too  much  subdivision. 

A  mild  form  of  purely  epithelial  change  is  frequent 
in  typhus  and  typhoid  fevers,  remittent  fever,  measles, 
pneumonia,  cerebrospinal  meningitis,  acute  tuberculosis 
— in  fact,  in  almost  all  acute  disorders  accompanied  by 
fev(  r. 

A  sev<  re  form  may  occur  as  an  idiopathic  disorder,  or 
alter  exposure  to  wet  an4  cold.     In  diphtheria,  yellow 

lever,   or  acute  yellow  atrophy  of  the  liver,   a   \er\    -e\ere 

type  i-  common.  Poisoning  by  phosphorus,  antimony, 
ai  senic,  carbolic  acid,  bichloride  of  mercurj  .  cantbai  i 

strong  mineral  acid-,  and  a  number  of  other  irritants, 
often  produces  an  acute  nephritis  with  lesions  of  the  epi- 
thelium alone.  In  some  cases  of  the  diseases  named  and 
of  poisoning  by  irritant-,  changes  are  described  invoh  ing 
the  stroma  and  vessels  as  well  as  the  epithelium. 

Scarlatina  may  be  complicated  by  nephritis  with  either 
epithelial  or  diffuse  lesions,  Acute  phthisis,  according  to 
Delafield,  is  .-ohm  time-  complicated  by  diffuse  nephri- 
tis, as  has  been  mentioned.  This  diffuse  type  may  also 
arise  afti  r  exp< isure  to  wet  and  cold,  and  without  known 
cause,  and  occasionally  in  connection  with  lexers  other 
than  scarlatina 

11.  Chbonk  Parenchymatous  Nephritis. — The  le- 
sion described  under  this  heading  is  so  called  because  of 
the  predominance  of  epithelial  changes,  and  not  because 

these  are  tin h  chang  a  the  first  ones.     In  the 

great  majority,  if  not  in  all,  of  the  cases  of  so-called 
chronic  parenchymatous  nephritis,  there  are  lesions  of 

the  blood-vessels  and  Stroma  as  well  as  i  f  the  epithelium. 

Cases  of  purely  epithelial  lesion  are  described  by  Dela- 
field and  some  other  authorities.  Most  authors,  however, 
think  that  in  this  i\  pe  of  kidney  all  of  the  structures  are 
involved.  Some  think  that  the  epithelial  changes  precede 
those  of  the  stroma  and  vesa  1-.  but  most  arc  of  the  opin- 
ion that  tin  re  is  no  proof  of  this,  and  believe  that  all  struct- 
ures are  affected  simultaneously.  English  observers,  for 
the  most  pari,  following  the  had  of  Stewart  and  Dickin- 
son, regard  the  epithelial  changes  as  the  first  and  essential 
ones,  those  in  the  stroma  and  vessels  I ■<  i 1 1 ^  secondary. 
They  ther<  fore  adopt  tbo  name  parenchymatous  nephritis 
as  being  appropriate  to  this  i,  sion,  and  that  oi  interstitial 
nephritis  tor  the  cases  ol  granular,  contracting,  or  small 
kidney,  in  which  the  interstitial  changes  arc  most  prom- 
inent. They  think  that,  in  the  latter,  these  changes  in  the 
blood  vessels  aud  stroma  are  primary,  and  that  the  epithe- 
lium is  onlj  secondarily  destroyed.  Theyregard  the  two 
processes  as  essentially  different,  but  admit  that  the  large 
while  kidney  of  their  parenchymatous  nephritis,  after  at 
first  showing  only  changes  in  the  epithelium,  finally  under- 
goes extensive  interstitial  change  and  begins  to  contract. 
In  mo-i  cases  of  large  white  kidnej  .  as  observed  in  New 
Fork,  new  tissue  maj  be  seen  in  the  stroma,  with  thick- 
ening of  the  blood  vessels,  even  if  death  occur  very  early 
in    the  di-<ase.      li   camiot    he   proven   thai    the  epithelial 

changes  precede  the  others,  ft  would,  from  a  strictly  ana- 
tomical Standpoint,  be  perhaps  better  to  call  this  lesion 
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chronic  diffuse  rather  than  chronic  parenchymatous  ne- 
phritis. Inasmuch  as  the  symptoms  produced  by  this  form 
of  chronic  nephritis  have  been  described  under  the  latter 
title  in  this  Handbook,  and  as  the  most  marked  changes 
are  in  the  epithelium,  it  is  simpler  to  let  it  stand.  Clin- 
ically the  disease,  in  most  cases,  runs  a  different  and 
more  acute  course  than  when  the  interstitial  lesions  pre- 
dominate. For  this  reason  it  is  well  to  divide  it  somewhat 
sharply  from  the  atrophic  form. 

In  this  form  of  chronic  Bright's  disease  the  gross  ap- 
pearance of  the  kidneys  varies  somewhat  with  the  dura- 
tion of  the  affection.  In  the  earlier  stages  the  kidneys 
are  increased  in -size.  The  capsule  is  not  adherent,  or 
only  adheres  slightly  in  a  few  places.  The  surface  is 
smooth.  The  enlargement  of  the  glands  is  largely  due 
to  the  great  thickening  of  the  cortex.  This  is  pale,  some- 
times white,  sometimes  yellow,  or  pink,  or  mottled  with 
combinations  of  these  colors.  In  some  of  the  kidneys  the 
markings  of  the  cortex  are  lost,  in  others  they  may  be 
seen.  The  Malpighian  bodies  are  often  only  visible  as 
yellow  dots  in  the  cortex  ;  sometimes,  however,  they  re- 
main red.  The  pyramids  preserve  their  normal  appear- 
ance, or  show  yellow  streaks  of  diseased  tubules.  In  con- 
sistence the  glands  are  soft. 

In  later  stages  of  the  disease  the  kidneys  decrease  in 
size;  the  capsule  becomes  adherent;  the  surface  is  rough- 
er; tube  after  tube  has  been  destroyed;  tin.'  interstitial 
changes  have  become  pronounced,  and  a  real  atrophy- 
takes  place. 

Under  the  microscope  the  epithelium  is  found  in  a  con- 
dition of  granular  and  fatty  degeneration.  The  tubes  are 
more  or  less  filled  with  granular  detritus,  detached  cells, 
and  casts.  In  places  groups  of  tubes  are  dilated,  in  others 
they  are  compressed  by  the  growth  in  the  interstitial  tissue. 
The  latter  shows  a  great  increase  in  the  number  of  nuclei 
and  is  thickened.  In  some  cases  the  thickening  of  the 
interstitial  tissue  is  pretty  evenly  distributed  through  the 
cortex,  but  much  more  frequently  it  is  only  found  in 
patches  here  and  there.  The  patches  may  easily  be  over- 
looked in  a  superficial  examination.  The  blood-vessels 
are  frequently  thickened.  The  Malpighian  bodies  show 
in  places  proliferation  of  the  cells  of  Bowman's  capsule 
and  a  thickening  of  the  vessels  of  the  tuft.  Some  of  the 
tufts  are  obliterated  by  the  growth  of  new  connective 
tissue  around  them,  and  by  the  thickening  of  the  vessel 
walls.  The  vascular  changes  are  most  marked  in  the 
patches  of  new  connective  tissue.  It  is  not  uncommon  to 
find  moderate  waxy  degeneration  of  the  vessels  here  and 
there. 

Delafield  describes  a  form  of  large  kidney  with  nothing 
hut  parenchymatous  changes.  This  lesion  has  not  been 
found  by  most  authorities,  although  certain  English  au- 
thors think  it  common. 

The  urine,  in  cases  of  large  kidney,  is  generally  de- 
creased in  amount  from  the  onset.  Its  specific  gravity 
may  be  higher  or  lower  than  normal.  The  total  amount 
of  solids  excreted  in  it  is  usually  diminished.  Albumen  is 
abundant.  Casts  of  all  sorts  are  numerous.  Blood  may 
also  be  found.  Toward  the  end,  or  during  exacerbations 
of  the  disease,  the  urine  may  be  entirely  suppressed  for 
some  time. 

Associated  with  this  kidney  lesion  is  found  often  a  large 
amount  of  dropsy  of  the  subcutaneous  tissue  and  the 
serous  cavities. 

The  blood  is  thin  and  watery. 

Hypertrophy  of  the  heart  is  not  rare,  hut  is  not  so 
common  as  in  cases  with  the  contracted  kidney.  '  The 
same  may  be  said  of  degeneration  of  the  great  vessels, 
and  of  cardiac  valvular  disease. 

Cerebral  haemorrhage  occurs  in  some  cases.  Neuro- 
retinitis  is  quite  often  found. 

(Edema  and  congestion  of  the  lungs,  and  bronchitis  and 
emphysema  are  common.  Pneumonia  is  not  rare.  Phthi- 
sis is  a  common  complication. 

Cirrhosis  of  the  liver  is  sometimes  found. 

There  seems  to  be  a  peculiar  liability  to  inflammations 
of  serous  membranes — pleurisy,  pericarditis,  peritonitis, 
and  meningitis — among  sufferers  from  chronic  parenchy- 
matous nephritis. 

Vol..  IV.— 19 


III.  The  Contracted  Kidney. — As  I  have  mentioned, 
the  large  white  kidney  in  its  later  stages  may  diminish  in 
size.  All  authors  agree  that  a  form  of  kidney  disease 
exists  in  which  there  is  no  stage  of  enlargement.  This 
form  is  called  by  different  authors  the  atrophic,  the  small 
red,  the  granular,  or  the  gouty,  kidney.  It  is  also  called 
chronic  diffuse  nephritis,  or  chronic  interstitial  nephritis. 
The  lesion  is  more  frequent  after  middle  life  than  in 
youth,  and  it  is  by  far  the  commonest  form  of  chronic 
Bright's  disease  seen  in  New  York.  It  is  essentially 
chronic  in  its  course,  and  for  this  reason,  if  for  no  other, 
is  worthy  of  being  considered  as  a  disease  distinct  from 
that  called  in  this  article  chronic  parenchymatous  ne- 
phritis. The  microscopic  changes  are  the  same  as  in  the 
large  kidney,  but  the  interstitial  tissue  and  vessels  are 
here  more  extensively  diseased  than  the  parenchyma,  and 
form  the  most  prominent  features  of  the  lesion. 

The  kidneys  are  usually  reduced  in  size.  The  capsule 
is  adherent,  the  surface  finely  or  coarsely  granular.  In 
some  instances  the  kidneys  are  of  normal  size,  and  the 
capsule  is  but  little  adherent,  the  surface  being  smooth, 
yet  the  lesion  may  he  well  marked  upon  microscopic  ex- 


Fig.  1919. — Section  of  a  Contracted  Kidney,  in  which  the  Lesions  are 
moderately  advanced. 

animation.  Iu  most,  however,  the  glands  are  small,, 
sometimes  extremely  so.  Frequently  cysts  may  he  seen 
on  the  surface,  some  just  visible  to  the  naked  eye,  some- 
as  large  as  a  hickory-nut.  These  contain  a  clear,  or  some- 
times a  brownish,  fluid.  Similar  cysts  may  be  scattered 
through  the  glands.  Their  origin  will  be  considered  later. 
Section  of  the  kidney  shows  the  cortex  to  be  thinned  and 
more  granular  in  appearance  than  normal.  The  medul- 
lary rays  are  lost,  or  nearly  so.  In  color  the  cortex  is 
sometimes  lighter,  sometimes  darker  than  normal.  In 
well-marked  cases  with  very  small  kidneys  the  color  may 
he  a  dirty  yellow.  The  pyramids  are  often  but  little 
altered  in  appearance  or  size  ;  hut  in  very  advanced  cases 
they,  too,  are  small  and  pale.  Often  whitish-yellow 
streaks  of  urates  are  seen  in  them.  The  larger  and 
smaller  arteries  are  frequently  thickened,  and  stand  open. 
The  vt  nft>  siellatm  in  some  cases  are  more,  in  others  less, 
visible  than  normal. 

Under  the  microscope  the  interstitial  tissue  is,  in  many 
places,  much  increased  in  amount.  In  some  kidneys 
this  increase  is  quite  uniform,  but  "in  most  cases,  as  in 
chronic  parenchymatous  nephritis,  the  new  connective  tis- 
sue is  distributed  in  patches  here  and  there,  with  relative- 
ly healthy  tissue  between.  As  a  result  of  the  formation 
of  new  connective  tissue,  and  of  the  tendency  of  this  to 
contract,  the  tubules  are  variously  deformed.     Some  are 

289' 


Kidney. 

Kldllc;  . 


REFERENt  i:   HANDBOOK   OF  THE    MEDICAL  SCIEN< 


much  compressed  or  even  obliterated  ;  others,  probably 

because  ol  constricti sxerted  by  the  contracting  tissue 

hi  a  poinl  nearer  their  outlet,  are  dilated.    Usually  groups 

oi  tubules  are  thus  dilated.     The  same  occurs  to  - 

the  Malpigbian  bodies,  the  capsule  <lil:it iii^r.  and  the  tufl 
being  compressed  and  in  time  obliterated.  The  cysts 
mentioned  in  1 1 1 « -  description  of  the  gross  anatomy  are 
probably  formed  from  such  dilated  tubes  and  Malpighian 
bodies  The  obstruction  which  bas  caused  the  dilatation 
becomes  complete,  fluid  is  Mill  poured  ou(  into  the  tubes 
behind  it.  the  walls  of  some  of  the  tubes  atrophy,  and  a 
cysl  is  formed,  lined  with  flat  epithelium.  Borne  of  the 
cysts  are  Bimply  dilated  Malpighian  bodies. 
'  The  epithelium,  in  dilated  tubes,  ia  flattened  or  entirelj 

destroyed  ;  in  the  contracted  sa  it  is  deformed  by  the 

pressure  More  extensive  lesions  of  the  epithelium  than 
those  which  mere  pressure  effects  are  to  be  seen.  Much 
of  it  i>  in  a  condition  of  granular  or  fatty  degeneration, 
and  is  detached  from  the  tube-walls.  Casts  are  found  in 
many  phv 

The  vessels  are  frequently  thickened.  In  some  cases 
the  media  is  mosl  affected,  in  others  there  is  periarteritis 
and  disease  of  all  the  coats.  Quite  large  vessels  may  be 
thus  obliterated.  The  Malpighian  bodies  are  usually 
much  diseased.  The  walls  of  vessels  of  the  tufl  are 
thickened.  Sometimes  the  tufl  is  thus  rendered  im- 
pervious and  atrophies.     The  cells  of  Bowman's  capsule 
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may  increase  in  number,  and  this,  with  the  contraction 
of  the  new  tissues  in  the  vicinity,  may  so  press  upon  the 
tufl  as  to  cause  its  atrophy.  Pig.  1920  shows  this.  If 
this  process  progress  sufficiently  far,  the  whole  Malpigbi- 
an body  is  reduced  to  a  little  ball  of  fibrous  tissue. 

Tin-   vessels   Of   Some   Of   these   kidneys  shown  certain 

amount  of  waxy  degeneration. 

The  urine  is.  in  the  earlier  Btages,  usually  increased  in 
amount.  The  Bpecific  gravity  is  low.  Albumen  may 
in-  absent,  or  presenl  in  very  Blight  amount.  Granular 
and  hyaline  casts  are  usually  present  in  small  numbers. 

Toward    the   end    of    the    disease    the    amount    of    urine 

passed  is  reduced,  albumen  becomes  more  abundant, 
and  casts  more  numerous  and  of  all  forms.  The  urine 
may  he  suppressi  d  iii  aoy  ere  cases. 

Numerous    lesions    are    associated    With    this    form    of 

disc  ase. 
The  heart   is  often  bypertrophied,  especially  its  left 
ventricle.     The  valves  are  frequently  the  seat  of  chronic 

end. .carditis  The  arteries  throughout  the  body  are  often 
thickened,  and  may  lie  calcareous.      Cerebral  apoplexy  is 

frequently  the  cans,-  of  death  in  these  patients. 

Tie-  frequency  of  th<  coexistence  of  hypertrophy  of 
the  [eft  ventricle,  disease  of  the  vessels,  and  contracted 
kidneys,  has  led  Borne  observers  to  think  thai  the  vascu 
lar  disease  was  tho  primarj  lesion,  the  others  secondary. 
Gull  and  Button,  in  their  well-known  papers,  advocate 
Mich  a  view.    Very  manj  cases  of  small  kidney  incur  in 


which  the  general  vascular  change  cannot  be  demon- 
strated. In  explanation  ol  the  liy perlrophy  of  the  heart 
Various  theories  are  held.      Some  observers  claim  that  the 

kidney  lesion  is  primary;  that  obstruction  is  offered  to 
the  How  of  blood  through  these  organs  by  the  changes  in 

them.     As  the  blood  does  not  enter  the  kidneys  readily,  an 

increased  amount  remains  in  the  arteries,  and  there 
consequent  rise  of  arterial  tension.     Bj    reason  of  the 
increased  w.,rk  thus  thrown  upon  it,  the  heart  hyper- 
trophies,    To  prove  this  theory,  it  must  be  shown  thai 

the  renal  lesion  really  is  primary,  and  that  the  obstruction 

to  the  blood-current  in  the  kidneys  can  really  raise  the 
;  al  Mo.  id-pressure. 

It  is  !  he  opinion  of  certain  authors  that  the  hypertrophy 
of  the  heart  is  secondary  to  dilatation  or  disease  of  the 
endocardium.      Others,  like  Cull  and  Sutton,  attribute  it 

to  disease  of  the  vessels.  Others,  again,  regard  the  hy- 
pertrophy and  vascular  disease  as  consequences  of  non- 
elimination,  by  the  kidneys,  of  poisons  generated  in  the 
body,  the  kidne\  lesion  being  primary. 

The  theory  advocated  by  -Mahomed,  though  not  origi- 
nated by  him,  is  one  of  the  most  plausible.  The  primary 
cause  ot  the  cardiac,  vascular,  and  renal  lesions  is  thought 
to  be  spasm  of  the  arterioles  or  capillaries.  Obstruction 
is  thus  offered  to  the  flow  of  blood,  and  the  arterial  pn  ss- 
ure  is  raised.  The  heart  hypertrophies  to  overcome  the 
increased   resistance.      The  tension   is   still    more    raised, 

and  the  vessels  and  kidneys  become  diseased  in  conse- 
quence Of  this  increased  tension. 

It  ia  most  probable  that  the  lesions  in  the  kidneys,  and 
those  commonly  associated  with  them,  are  all  due  to  some 
common  cause.     This  theory  of  the  evil  effects  of  high 

arterial  tension  furnishes  such  a  common  cause.  It  n- 
mains  to  be  shown  that  high  tension  exists  in  all  cat 
and  that  it  precedes  the  lesions  When  this  is  done,  the 
cause  of  the  high  tension  must  be  Bought  for.  and  it  may 
perhaps  be  found,  in  Bome  substance,  the  result  of  faulty 
metabolism,  circulating  in  the  blood  and  producing  the 
vascular  spasm,  either  by  direct  irritation  of  the  vet 
or  by  its  effect  on  the  vaso-motor  nerves. 

Pulmonary  emphysema  is  frequently  associated  with 
the  contracted  kidney.  Cirrhosis  of  the  liver  is  also  of- 
ten found.  These  two  lesions,  together  with  those  of  the 
heart  and  vessels,  are  by  far  the  most  frequent  complica- 
tions. 

Dropsy  of  the  serous  cavities,  especially  hydrothorax, 
is  frequent.  General  subcutaneous  (edema  is  not  so  com- 
mon as  with  the  large  kidney.  Moderate  oedemaof  the 
dependent  parts  ol  the  body  is  not   unusual,  and  extreme 

general  anasarca  may  be  present. 

In  the  lungs  oedema  and  congestion  are  common. 
Bronchitis  occurs  in  many  cases  Pneumonia  is  found 
in  quite  a  large  number.  Emphysema,  as  has  been  stated. 
is  very  common.  Phthisis  possibly  occurs  more  fre- 
quently in  people  with  diseased,  than  in  those  with 
healthy,  kidneys. 

Ncuro-retinitis,  more  or  less  extensive,  is  present  in  a 
large  number  of  cast  - 

As  with  the  large  kidney,  acute  inflammations  of  the 
seic us  membranes  are  rather  frequent. 

The  joint   lcsi,,ns  of    gOUt  arc'  seen  in  some  cases.       This 

form  of  renal  disease  fa  one  of  the  recognized  sequelae  of 
that  disorder. 

IV.  Tin.  Amyloid  Kidney. — Waxy  degeneration  of 
the  vessels  is  not  unusual  in  the  two  forms  of  chronic 
Bright's  disease  described.  Under  certain  circumstances 
this  degeneration  attains  such  a  prominence  as  to  deserve 
a  separate  description.  Iii  cases  of  prolonged  suppura- 
tion, of  phthisis,  and  of  syphilis,  and  in  some  others,  I  x- 
tensive  waxy  degeneration  may  occur  in  the  liver,  spl«  a 
kidneys,  and  gastro-intestinal  tract,  and  sonic  times  in  the 
vessels  of  other  parts  "t  the  body.  Winn  this  degenera- 
tion affects  seriously  the  kidneys  it  is  accompanied  by  a 
oic  diffuse  nephritis,  [n  such  cases  the  kidneys  are 
enlarged  ;  the  capsule-  is  not  adherent  ;  the  surface  is 
Bmooth.     <  in  section  the  glands  resemble  closely  the  large 

kidney,  but  have  a  peculiar  appearance,  as  if  made  of 
wax.  The  microscope  shows  lesions  of  stroma  and  cell* 
similar  t"  those  observed  in  chronic  nephritis,    but   the 
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vessels  are  extensively  waxy.  In  marked  cases  the  base- 
ment membrane  of  the  tubes  is  also  similarly  diseased. 

The  liver  and  spleen  are  usually  enlarged,  and  show 
the  same  amyloid  change.  The  vessels  of  the  stomach 
and  intestines  are  stated  often  to  be  similarly  degen- 
erated. 

The  heart  is  rarely  hypertrophied.  General  anasarca  is 
common.  The  same  acute  inflammatory  processes  occur 
with  this  lesion  as  with  those  in  which  waxy  changes  are 
not  so  pronounced.  Cerebral  haemorrhage  is  rare.  Neuro- 
retinitis  occurs  in  some  cases. 

The  urine  is  usually  at  first  increased,  later  diminished, 
in  amount.  Its"  specific  gravity  is  low.  Albumen  is 
present,  usually  in  considerable  amount.  Casts  are  gen- 
erally few,  and  mostly  of  the  waxy  and  hyaline  types.  It 
must  be  noted  that  waxy  casts  have  nothing  to  do  with 
waxy  kidneys.  The  name  is  applied  to  those  which  in 
appearance  resemble  wax.  They  are  probably  only  casts 
which  have  remained  for  some  time  in  the  kidneys  be- 
fore being  washed  away  in  the  urine.  Some  of  them 
show  the  waxy  reaction  with  iodine,  but  most  of  them  do 
not. 

V.  Active  Hyperemia  of  the  Kidneys. — Post-mor- 
tem evidence  of  this  condition  is  rare.  As  is  the  case  in 
most  congestions,  the  death  of  the  patient  causes  the  in- 
jection of  the  vessels  to  disappear.  Probably,  congestion 
precedes  the  occurrence  of  any  degenerative  or  exudative 
lesion  in  cases  of  acute  inflammation  of  the  kidneys.  It 
is  also  probable  that  an  active  hyperaemia  may  exist  at 
times  and  produce  symptoms,  without  being  followed  by 
any  inflammatory  process.  There  is  often  marked  con- 
gestion of  the  kidneys,  as  well  as  of  the  other  organs,  in 
people  who  have  been  long  comatose  before  death.  This 
is  a  passive  hyperemia. 

Active  hyperaemia  is  caused  by  toxic  doses  of  eanthar- 
ides,  turpentine,  and  other  ■irritants.  Active  hyperaemia 
without  inflammation  is  to  be  sought  for  during  life,  not 
at  the  autopsy  table. 

'  VI.  Passive  Hyperemia  of  the  Kidneys. — When 
there  is  obstruction  to  the  return  of  venous  blood  through 
the  renal  veins,  from  whatever  cause,  passive  hyperaemia 
in  the  kidneys  is  produced.  This  condition  in  time  pro- 
duces changes  in  the  renal  tissue,  causing  chronic  diffuse 
nephritis. 

When  the  congestion  has  not  existed  for  too  long  a 
time  the  kidneys  are  increased  in  size,  very  hard,  and 
dark-red  in  color.  The  capsule  is  not  adherent,  the  sur- 
face is  smooth.  Under  the  microscope  the  venous  rad- 
icles and  capillaries  are  gorged  with  blood.  In  older  cases 
the  size  is  reduced.  The  capsule  becomes  adherent  in 
places,  and  the  surface  finely  or  coarsely  nodular.  The 
cortex  becomes  thinner.  The  color  remains  dark  and  the 
substance  firm.  Instead  of  this  change  the  glands  may 
remain  large,  and  become  softer.  The  color  is  dirty 
pink.  The  capsule  does  not  adhere.  This  form  of  kid- 
ney, dependent  upon  heart  disease,  was,  I  believe,  first 
described  by  Delafield.  I  have  seen  several  instances  of 
it.  The  microscope  shows  engorged  veins  and  capilla- 
ries, thickened  and  dilated  vessels,  and  new  connective 
tissue  in  places,  with  groups  of  compressed  or  dilated 
tubes  ;  granular  degeneration  of  the  epithelium,  and  epi- 
thelium variously  deformed  by  pressure.  Casts  and  de- 
tritus are  also  found.  Chronic  diffuse  nephritis,  preceded 
by  chronic  venous  congestion,  may  thus  be  secondary  to 
valvular  cardiac  disease,  dilatation  of  the  heart,  pericar- 
ditis, pleuritic  effusions,  pneumothorax,  pulmonary  em- 
physema, large  aortic  aneurisms,  tumors  or  aneurisms 
pressing  upon  the  inferior  vena  cava  or  the  renal  veins, 
thrombi  in  the  veins  between  the  kidneys  and  heart,  as- 
cites, and  any  other  lesion  which  obstructs  venous  return. 
It  is  said  that  the  pregnant  uterus  may,  by  its  pressure 
upon  the  renal  veins,  cause  passive  renal  congestion.  It 
is  difficult  to  imagine  how  this  can  be,  when  one  con- 
siders the  anatomical  relations  of  the  parts. 

Classifications  of  Bright's  Diseases. — The  lesions 
just  described  are  those  commonly  called  collectively 
Bright's  disease.  An  entirely  satisfactory  classification 
of  the  different  lesions  has  never  been  made.  The  great- 
est confusion  prevails,  owing  to  the  use  of  different  terms 


by  various  authors  to  designate  the  same  lesions.  A  list 
of  synonyms  is  therefore  useful.  The  commoner  ones 
are  as  follows  : 

I.  Acute  Parenchymatous  Nephritis :  Acute  Bright's 
disease,  acute  nephritis,  nephritis,  acute  diffuse  nephritis, 
acute  interstitial  nephritis,  the  first  stage  of  nephritis,  the 
inflammatory  form  of  Bright's  disease  ;  catarrhal,  croup- 
ous or  desquamative  nephritis  ;  glomerulonephritis,  scar- 
latinal nephritis. 

II.  Chronic  Parenchymatous  Nephritis  :  The  large  kid- 
ney, the  large  while  or  mottled  kidney,  the  second  stage 
of  Bright's  disease,  chronic  diffuse  nephritis,  the  inflam- 
matory form  of  Bright's  disease. 

III.  The  Contracted  Kidney  :  The  small,  or  small  red, 
or  granular,  or  gouty  kidney  ;  cirrhotic  kidney,  chronic 
interstitial  nephritis,  chronic  diffuse  nephritis,  renal  scle- 
rosis, atrophic  kidney. 

IV.  The  Amyloid  Kidney  :  The  waxy  kidney,  lardace- 
ous  or  depurative  disease  of  the  kidney,  chronic  diffuse 
nephritis. 

The  earliest  classifications  of  renal  disease  were  based 
on  the  idea  that  the  lesions  were  inflammatory  and  of 
common  origin,  and  that  they  went  through  stages  of 
congestion,  of  inflammation  with  the  deposition  of  new 
tissue,  and  then  of  contraction. 

Frerichs  lent  to  this  view  the  weight  of  his  authority. 
It  was  soon  evident  that  cases  of  contracted  kidney  in 
most  instances  gave  no  history  of  any  acute  stage.  This 
upset  the  former  theory,  and  the  contracted  kidneys  were 
classed  separately.  Many  different  classifications  fol- 
lowed. Without  pausing  to  consider  the  more  unimpor- 
tant, it  is  well  to  give  a  summary  of  those  which  are  most 
frequently  employed. 

Virchow  thought  that  there  were  three  forms  of  Bright's 
disease,  one  originatinsr  in  the  tubes,  one  in  the  interstitial 
tissue,  and  one  in  the  vessels,  and  that  these  three  forms 
were  often  mixed. 

Ros/nstein  classified  as  follows  :  I.  Passive  hyperaemia. 
II.  Catarrhal  nephritis.  III.  Diffuse  nephritis.  IV. 
AVaxy  disease. 

His  catarrhal  nephritis  corresponds  to  the  form  de- 
scribed in  this  article  as  the  milder  acute  parenchymatous 
nephritis.  The  diffuse  nephritis  includes  the  marked 
cases  of  acute  Bright's  disease,  and  the  two  chronic  types 
without  marked  waxy  change. 

Bartels'  classification  is  :  I.  Hyperaemia,  a,  active  ;  b, 
passive.  II.  Ischaemia  of  the  kidney  and  its  results  (the 
renal  affection  of  cholera).  III.  Parenchymatous  nephri- 
tis, a,  acute  ;  b,  chronic.  IV.  Interstitial  inflammation 
or  connective-tissue  induration  (genuine  contraction,  renal 
cirrhosis).     V.  Amyloid  degeneration. 

The  classifications  which  have  most  influenced  English- 
speaking  people  are  those  of  Grainger  Stewart,  Dickin- 
son, and  Johnson. 

Grainger  Stewart  recognizes  three  forms  :  I.  The  in- 
flammatory form  with  three  stages  :  inflammation,  fatty 
degeneration,  and  atrophy.  II.  The  waxy  form  with 
three  stages :  vascular,  then  degeneration  of  the  tubes, 
followed  by  atrophy.     III.  The  contracting  form. 

Dickinson  :  I.  Disease  of  the  tubes,  tubal  nephritis. 
II.  Granular  degeneration,  or  disease  of  the  interstitial 
tissue.     III.  Waxy  disease,  or  disease  of  the  vessels. 

Johnson's  classification  is  more  complex  :  I.  Acute 
desquamative  nephritis.  II.  Chronic  desquamative  ne- 
phritis. III.  Waxy  disease.  IV.  Non-desquamative  de- 
generation.    V.  Fatty  degeneration. 

The  classification  of  Delafield  is  :  I.  Passive  venous 
congestion.  II.  Acute  parenchymatous  nephritis.  III. 
Chronic  parenchymatous  nephritis.  IV.  Acute  diffuse 
nephritis.  V.  Chronic  diffuse  nephritis.  VI.  Acute  in- 
terstitial nephritis.     VII.  Chronic  interstitial  nephritis. 

As  acute  interstitial  nephritis,  Delafield  describes  a  pe- 
culiar and  rare  lesion  in  which  there  is  "  accumulation 
of  white  blood-cells  in  the  capillary  veins  and  in  the 
stroma  between  the  tubes,  while  the  epithelium  of  the 
tubes  is  but  little  altered"  (Delafield  and  Prudden, 
"  Handbook  of  Path.  Anat.  and  Hist.,"  p.  387). 

The  name  is  usually  applied  to  suppurative  nephritis, 
an  entirely  different  lesion.     The  chronic  interstitial  ne- 
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I ■  1  j i- i t  i  —  ol  the  -ainc  author  is  m  lesion  which,  he  says,  is 
analogous  i"  cirrhosis  of  the  liver,  the  interstitial  vessels 
-h'.w  ing  tin-  mosl  marked  changes. 

None  of  the  classifications  with  which  I  am  l'ami]i;tr 

itisfactory.     The  •  adopted   in   this  article  ^^ a^ 

merelj  chosen  because  ii  had  been  selected  by  the  writer 
treating  <>i  the  clinical  aspects  of  the  diseases.  So  much 
fusion  already  exists  from  the  want  <>l  agreement  in 
name-  used  by  various  authors,  thai  it  Bet  mea  simpler  t>> 
make  1 1 » *  -  clinical  and  pathological  nomenclature  a 

The  future  will  probably  Bhow  thai  there  are  many 
more  forms  ol  renal  disease  than  have  as  yel  bi  en  n  i 
ni/ii|.  Many  disputed  j" 'ints  will,  no  doubt,  be  settled. 
1  i  the  present,  amid  so  many  conflicting  opinions,  the 
truth  is  hard  to  see.  In  writing  this  article  the  author 
lias  avoided,  as  much  as  possible,  disputed  points  and 
fine  distinctions,  bul  be  believes  that  many  different  dis- 
ease processes  are  >  I  in  producing  the  different 
renal  lesions.  Our  knowledge  is.  as  yet,  insufficient  to 
separate  them.  For  practical  purposi  -  be  thinks  that  at 
present  we  may  speak  only  of  acute  Bright's  disease  and 
chronic  Bright's  disease.  Ami  acute  Bright's  disease  may 
Declassified  into  two  clinical  types — one  with  slight  de- 
generation of  the  epithelium,  and  with  hardly  any  symp- 
toms save  slight  alterations  in  the  urine;  the  other  with 
lesions  either  of  the  epithelium  alone,  or  of  all  the  renal 
structures,  and  accompanied  by  severe  symptoms  and 
marked  alterations  in  the  urine. 

[n  chronic  Bright's  disease  we  have  cases  running  a 
rather  rapid  course,  with  marked  dropsy,  diminished  urine 
containing  much  albumen  and  many  easts  ;  and  in  these 
cases  we  expeel  to  find  the  epithelial  changes  more 
marked  than  those  of  the  interstitial  tissue  and  vessels, 
and  the  kidneys  of  the  type  called  chronic  parenchyma- 
tous nephritis.  There  are  other  cases  which  run  a  slower 
course,  \\  iih.  at  first,  an  increased  amount  of  urine  of  low 
itie  gravity,  containing  little  or  no  albumen  and  few- 
cast-.,  and  with  at  first  little  or  no  dropsy;  and  in  these 
the  contracted  kidney  is  usually  present .  Occasionally 
the  contracted  kidney  produces  symptoms  resembling 
those  usually  presented  by  tie-  other  type,  and  via  •■ 
Finallj  ,  in  sufferers  from  prolonged  suppuration  or  syphi- 
lis, when  renal  symptoms  appear  marked,  waxy  degen- 
eration of  the  kidneys  is  usually  found. 

In  all  of  these   chronic    caaeS  the  lesion,  as   found    post 

mortem,  is  usually,  if  not  always,  diffuse,  involving  epi- 
thelium, Stroma,  and  vessels — as  the  lesions  are  seen  in 
New  York,  at  least. 
The  purely  tubal    form    described   by   some  English 

■writers,  and  the  purely  interstitial  type,  must  lie  extremely 
rare.  In  spite  of  the  similarity  of  the  lesions,  it  .seems  to 
the  writer  that    there   is  Strong   evidence   that    the  disedSt 

characterized  by  atrophic  kidneys,  with  predominant  in- 
terstitial overgrowth,  is  entirely  different  from  the  one 
with  large  kidneys  and  extensive  epithelial  change;  and 
tin-  kidney  with  very  marked  waxy  degeneration  is  also 
to  be  regarded  as  representing  a  disease  process  distinct 

from  the  other  two. 

Illl'.l  loi.l:  U'llY. 

The  literature  of  the  subieel  is  enormous.  The  reader 
Is  referred  to  the  works  01  Rosenstein,  debs,  Wagner, 
Conheim,  Battels,  Corniland  Etanvier.Delafieldand  Prud- 
den,  Orainger  Stewart.  Dickinson,  George  Johnson,  Mil- 
lard Tyson  <  barcot,  Traube,  Trousseau,  Mahomed, 
Weigert,  and  many  others,  whose  writings  have  been 
studied  in  preparing  this  article.  ./.  West  i;  ot 

KIDNEY.  NEW-GROWTHS   OF    THE.      Renal    new- 

!      primal     adarj .     Except  in  the 

i > i ir 1 1  new-growths  the  primary  forms  are  of 

far  greater  importance  than  the  secondary,  and  may  he 
conveniently  classed  under  three  general  heads: 

i     Ualignanl   new  growths:   (a)  Carcinoma;  (6)  sar- 

.'  Benign  new  growths:  (o)  Fibroma;  (&)  angioma; 
(r)  lipoma;  (d)  villous  tumors ;  («)  osseous  growths ;  If) 
m\  soma    '   i  glioma. 

8    [nfectn  .     ranulomata  :  (a)  Tubercle. 


In  addition  to  these  primary  new-growths,  of  which 
carcinoma,  Barcoma,  and  tubercle  also  occur  as  secondary 

ils  iii  the  kidney,  there  are  a  few  other  forms  w  liich 
usually  only  appear  secondarily,  and  are  of  little  clinical 
importance  ;  su<  h  are  sj  philomata,  lymphadenomata,  and 
leuCffimic  tumor-. 

The  benign  growths  are  always  primary,  while  the 
malignant  new  growths  are,  in  the  majority  of  cases, 
ondary,  although  they  do  occur  In  the  primary  form, 
and  then  constitute  the  most  Important  class  of  renal  tu- 
mors.     Primary  malignant  growths  of  the  kidney  are 

Usually  unilateral,  and  form  tumors  of  Considerable  -i/e. 
They  produce  a  more  or  less  characteristic  group  of  symp- 
toms, by  which  their  presence  and  nature  can  be  deter- 
mined, and  which  eventually  constitute  the  cause  of  death. 
The  secondary  malignant  growths,  on  the  other  hand,  are 
usually  bilateral.  They  do  no!  produce  any  considerable 
enlargement  of  the  kidney,  and  do  not  present  any  symp- 
toms, Independent  <>f  the  primary  tumor,  by  which  their 
existence  can  be  determined.  Their  presence  is  generally 
first  revealed  at  the  autopsy,  and  they  are  consequently 
of  little  or  no  clinical  importance.  The  benign  growths 
are,  for  the  most  part,  either  very  tare  or  entirely  unac- 
companied  by  symptoms.     The  primary  malignant  and 

benign    growths   Will    be   treated    .separately.       The    latter 

class  possesses  very  little  clinical  interest.  Tubercle  and 
syphiloma  are  classed  as  infectious  new-growths,  and  will 
also  be  considered  separately.  The  former  is  ol  great  im- 
portance, while  the  latter  occurs  only  as  a  manifestation 
of  tertiary  syphilis,  and  h"as  but  little  interest.  It  is  p..s. 
sible  that  lymphadenomata  and  leucaemic  tumors  will  he 

eventually  found  to  belong  to  the  class  of  infectious  neW- 

grow  ill-. 

Primakv  Malignant  New-Growths,— It  seems  ad- 
visable at  the  present  time  to  consider  together,  under  the 
head  of  malignant  new-growths,  carcinoma  and  sarcoma, 
as  these  malignant  tumors  were,  until  quite  recently,  con- 
sidered to  he  all  carcinomata,  and  we  have  as  yet  no 
means  of  making  a  diagnosis  clinically  between  them. 
The  sarcomata  appear  more  frequently  in  children,  and 
probably  form  the  largest  tumors  occurring  at  this  period 

of  life.  Secondary  deposits  are  comparatively  ran-  alter 
renal  Sarcomata;  On  the  other  hand,  carcinoma  is  more 
common  in  adult  life,  and  in  the  majority  of  CttSi  -  -<  e- 
oii'lary  grow  ill-  are  found. 

Primary  malignant  growths  of  the  kidney  arc  very  rare. 
Bbstein  Bays:  " Tauchou found  only  3  cases  of  primary 
cancer  of  the  kidney  among  !s.:!ini  cases  of  carcinoma, 
which  were  recorded  in  the  mortuary  statistics  of  the 
Department  of  the  Seine,  during  the  years  1880  to  1840. 
The  results  given  in  the  justly  celebrated  work  of  Marc 
d'Espine,  on  the  mortality  statistics  of  the  Canton  of  ('<<  n- 
cva.  during  thirteen  years,  are  far  nearer  the  truth  than 
the  not  very  credible  statements  of  Tauchou.     He  found 

'■!   fatal   cases  of  cancer  of   the   kidney   among  889   deaths 

from  cancer,  that  is.  O.Spereent."     Virchow  found  that 

about  "in  half  of  one  per  cent,  of  all  the  cases  of  malig- 
nant neoplasms  occurred  in  the  kidney.  These  statistics 
of  cancer  include  cases  of  both  carcinoma  and  sarcoma. 

■.v.'/.— The  original  exciting  cause  of  malignant 

growths  of  the  kidney,  as  of  malignant  growths  in  other 

organs,  is  entirely  unknown.       As  a   predisposing  cause 

plays  a  very  important  part.    Malignant  new-growths 

of  the  kidney  occur  during  two  periods  of  life — infancy, 
or  i:,rl\  childhood,  and  adult  life.  They  are  especially 
frequent  in  children  under  eight  years  of  age,  hut  dur- 
ing the  period  which  intervenes  from  this  age  to  adult 
life   they  are   of  rare  occurrence.      In  adult    life  they  are 

must  frequent  between  the  ages  of  fifty  and  sixty  years. 
Tin  \  diffi  i'  from  the  malignant  growths  in  other  organs 
in  the  frequency  of  their  occurrence  during  childhood. 
As  regards  the  sexes,  tiny  are  rather  unequally  distrib- 
uted, males  apparently  being  far  more  liable  to  them  than 
females,  The  proportion  of  cases  in  male  and  female 
adults  is  about  as  three  to  one.  It  has  been  suggested 
that   the  greater  frequency  of  malignanl  disease  of  the 

kidney  in    men   may  1"   explained   by  the  decided   suscep- 
tibility shown  by  the  female  genital  organ  to  carcinoma. 
In  this,  as  in  many  cases  K,[  malignant  growths  in  other 
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localities,  the  patient  will  often  assign  the  origin  of  the 
trouble  to  some  fall,  strain,  or  blow,  and  there  seem  to 
be  grounds  for  believing  that  such  injuries  in  many 
cases  bear  a  closer  relation  to  the  development  of  the  dis- 
ease than  they  are  usually  supposed  to  bear  ;  and  possibly 
the  same  may  be  said  of  the  coexistence  of  malignant  new- 
growths  and  renal  calculi.  It  seems  at  least  possible 
that  the  irritation  produced  by  a  calculus  or  a  blow  may 
have  been  the  immediate  exciting  cause  of  the  disease. 
Renal  carcinoma  appears  in  some  rare  instances  to  have 
been  congenital,  and  hereditary  tendencies  probably  have 
considerable  influence  in  the  production  of  the  disease. 

Pathological  Anatomy. — Renal  new-growths  of  a  malig- 
nant character  are  usually  unilateral,  although  in  rare  in- 
stances they  may  develop  simultaneously  in  both  kidneys. 
The  right  kidney  is  apparently  more  often  affected  than 
the  left.  The  growths  are  usually  of  the  medullary  type, 
scirrhous  carcinoma  being  exceedingly  rare,  although  all 
the  transitions  between  the  medullar}-  and  scirrhous  types 
may  be  found.  Sometimes  the  growth  occurs  in  the 
nodular  form,  and  sometimes  it  appears  as  a  diffuse  infil- 
tration of  the  whole  organ.  These  tumors  usually  origi- 
nate in  the  cortical  portion,  and  affect,  first,  the  epithelium 
of  the  tubules  ;  later  the  connective  tissue  is  involved. 
The  minute  portions  of  the  suprarenal  capsule,  which 
are  sometimes  found  on  the  surface  or  in  the  superficial 
cortical  portion  of  the  kidney,  have  been  thought  to  be 
frequently  the  starting-point  of  renal  cancer.  In  the 
course  of  the  disease  the  capsule  of  the  kidney  is  gener- 
ally much  thickened.  When  the  organ  is  diffusely  infil- 
trated, its  form  may  be  well  preserved,  even  though  the 
kidney  has  become  enormously  enlarged ;  but  when  the 
new-growth  assumes  the  nodular  form,  the  gland  is  often 
greatly  distorted.  Sometimes  the  parts  of  the  kidney  not 
involved  in  the  new-growth  are  more  or  less  affected  by 
some  other  form  of  renal  disease,  or  they  may  be  only 
atrophied  from  pressure. 

The  size  attained  by  malignant  growths  of  the  kidney 
is"  sometimes  enormous.  An  explanation  of  this  fact  is 
found  in  the  comparatively  long  duration  and  malignant 
form  of  these  growths,  the  frequency  of  sarcomata  in  this 
locality,  and  the  yielding  nature  of  the  organs  surround- 
ing the  kidney.  In  some  cases  the  weight  of  the  tumor 
in  children  has  exceeded  thirty  pounds. 

It  will  often  be  found  that  the  tumor  has  contracted 
adhesions  to  surrounding  parts,  but  occasionally  it  re- 
mains free.  The  growth  is  generally  quite  soft,  and  the 
surface  is  lobulated  and  of  varying  consistency.  An  in- 
distinct sense  of  fluctuation  is  now  and  then  conveyed 
to  the  fingers.  Renal  malignant  growths  are  quite  liable 
to  degeneration,  softening,  and  haemorrhage,  and  not  in- 
frequently in  the  central  portion  are  found  one  large  or 
several  small  cavities  filled  with  a  dark  brown  or  yellow- 
ish cancerous  fluid.  In  a  recent  case  observed  by  the 
writer,  more  than  three  pints  of  a  dark,  grumous  fluid  es- 
caped when  a  renal  cancer  was  cut.  This  fluid  contained 
cholesterin  crystals,  fat  globules,  and  pigment  granules 
in  enormous  numbers,  as  well  as  quantities  of  epithelioid 
cells  in  various  stages  of  fatty  degeneration,  and  altered 
red  blood-corpuscles.  The  walls  of  the  sac  were  formed 
by  a  soft,  friable,  fungus-like,  cancerous  mass,  supported 
by  the  distended  and  thickened  fibrous  capsule  of  the  or- 
gan. These  growths  are  often  exceedingly  vascular,  and 
the  cavities  sometimes  found  in  them  may  be  partly  filled 
with  blood,  or  the  cavities  themselves  may  be  the  result 
of  a  disintegration  of  the  growth  from  haemorrhage.  , 

In  some  cases  the  tumor  has  apparently  taken  its  ori- 
gin in  the  peri-renal  tissue,  and  perhaps  this  may  be  the 
case  when  the  growth  is  a  sarcoma,  or  when  the  supra- 
renal capsule,  or  some  displaced  part  of  it,  has  been  the 
original  seat  of  the  disease. 

Sometimes  the  malignant  growth  is  confined  within 
the  capsule,  and  the  kidney  remains  free  and  movable, 
but  more  frequently  there  are  extensive  adhesions  to  sur- 
rounding parts.  The  neighboring  organs  may  also  be 
the  sites  of  secondary  deposits.  The  size  of  the  tumor 
usually  causes  considerable  displacement  of  the  abdom- 
inal and  thoracic  viscera,  and  may  greatly  compromise 
the  functions  of   the   different  organs.     These  changes 


in  the  relations  of  parts,  of  course  depend  entirely  upon 
the  side  affected,  the  size  attained,  and  the  direction  fol- 
lowed by  the  tumor  in  its  growth.  The  colon  almost  in- 
variably lies  in  front  of  the  tumor,  and  is  often  adherent 
to  it.  Frequently  the  relations  of  the  two  are  of  value 
in  the  diagnosis  of  the  source  of  the  growth.  This  is 
especially  true  if  the  colon  contains  gas,  and  has  not  been 
flattened  and  emptied  by  pressure.  Sometimes  there  is 
pressure  upon  the  vena  cava,  a  resulting  oedema  of  1  lie 
legs,  and,  rarely,  ascites. 

The  pelvis  of  the  kidney  has  been  found,  in  the  major- 
ity of  cases,  to  be  more  or  less  involved  by  the  growth,  and 
the  ureter  occluded  either  by  cancerous  masses,  by  blood- 
clots,  or  by  pressure  from  the  original  tumor.  However, 
it  is  usually  only  affected  secondarily,  or  late  in  the 
progress  of  "the  disease.  Whatever  is  the  origin  of  these 
malignant  growths — whether  they  have  their  source  in 
the  epithelium  of  the  convoluted  tubes,  or  in  the  renal  or 
peri-renal  connective  tissue — they  are,  in  a  large  majority 
of  cases,  distinctly  extra-glandular.  It  is  probably  due 
to  this  fact  that  haematuria  is  not  a  more  constant  symp- 
tom in  this  disease.  This  symptom  apparently  occurs 
only  when  the  new-growth  has  ulcerated  into  the  pelvis, 
and  there  is  present  here  a  fungiform  cancerous  mass. 
Calculi  are  not  infrequently  found  in  the  pelvis  of  the 
kidney. 

In  nearly  two-thirds  of  the  cases  there  have  been  sec- 
ondary deposits  in  other  organs,  and  in  a  number  of  in- 
stances the  renal  vein  has  been  invaded  by  the  new-growth. 
The  comparative  rarity  of  secondary  deposits,  especially 
in  children,  is  probably  due  to  the  fact  that  many  of  the 
cases  of  so-called  cancer  of  the  kidney  in  children  are  in 
reality  cases  of  sarcoma. 

When  secondary  deposits  occur,  they  may  be  found  in 
any  part  of  the  body.  The  retroperitoneal  glands,  the 
lungs,  and  the  liver  are  most  frequently  involved.  Then 
follow  in  order  the  spleen,  mesentery,  omentum,  heart, 
the  medulla  of  the  bones,  and  the  brain  and  spinal  cord. 
The  lower  genito-urinary  apparatus  is  rarely  involved. 
Only  once  in  more  than  sixty  cases  were  the  bladder, 
uterus,  penis,  and  testicle  each  the  seat  of  secondary 
growths.  In  a  case  recently  observed  by  the  writer  the 
penis  and  prostate  were  secondarily  affected,  and  the  per- 
sistent priapism  resulting  from  the  infiltration  of  the  cor- 
pora cavernosa  and  the  corpus  spongiosum  was  the  first 
marked  symptom  of  disease.  There  were  also  secondary 
deposits  in  the  lungs,  liver,  spleen,  heart,  brain,  mem- 
branes of  the  spinal  cord,  tongue,  omentum,  retroperito- 
neal glands,  and  the  superficial  lymphatic  elands  through- 
out the  body.  The  probable  explanation  of  the  immunity 
of  the  lower  genito-urinary  apparatus  to  secondary  depos- 
its is  that  given  by  Dickinson,  who  suggests  that  the  dis- 
semination of  the  disease  is  through  the  medium  of  the 
lymphatics,  in  which  the  flow  from  the  kidneys  is  away 
from  the  pelvic  organs. 

The  cancerous  growth  may  involve  the  intestinal  tract, 
and  the  portion  of  the  colon  overlying  the  tumor  is  espe- 
cially likely  to  be  affected.  In  some  instances  the  tumors 
have  ulcerated  through  into  the  colon  and  discharged 
their  fluid  contents  into  the  intestinal  canal.  Rarely  they 
have  ruptured  into  the  peritoneal  cavity. 

The  microscopical  appearances  of  renal  cancer  do  not 
differ  from  those  of  other  carcinomata.  There  are  all 
the  transitions  between  the  medullary  and  scirrhous  types, 
the  soft  forms,  however,  being  by  far  the  most  numerous. 
In  a  few  rare  instances  primary  cylindrical-celled  epi- 
theliomata  have  been  described  as  occurring  in  the  kid- 
ney. 

Tin'  small  and  large  round-celled,  spindle-celled,  and 
alveolar  sarcomata  may  occur  as  primary  growths,  but 
the  form  usually  found  is  the  soft  and  malignant  small 
round-celled  type.  A  few  cases  have  been  reported  of 
myosarcoma  striocellulare,  or  that  form  which  is  largely 
composed  of  striated  muscular  tissue.  Renal  sarcomata 
are  sometimes  so  soft  as  to  present  an  indistinct  sense  of 
fluctuation.  They  may  occasionally  be  distinctly  encap- 
sulated, and  thus  separated  from  the  glandular  portions 
of  the  kidney  ;  as  a  rule,  however,  the  lines  of  separation 
are  not  distinct,  but  the  growth  diffusely  infiltrates  the 
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organ,  spreads  between,  separates,  and  compresses  the 
tubules,  and  surrounds  the  Malpighian  bodies.  There 
i-  generally  a  scanty  intercellular  Bubstance,  and  occa- 
sionally the  interstitial  tissue  presents  sucb  a  distinct 
alveolar  structure  as  to  cause  the  tumor  to  be  mistaken 
for  a  carcinoma.  These  growths  are  al  timesverj  vascu 
lar,  containing  numerous  large,  dilated,  and  thin  walled 
vessels,  which  are  profusely  distributed  throughout  the 
tumor.  Haemorrhages  are  frequent,  and  cavities  are  of  ten 
found  holding  the  remains  of  recent  or  old  blood-clots. 
In  other  portions  of  the  growth  the  evidence  of  previous 

hemorrhage  maj  e\i-t  in  the  foT f  bl I  pigment  and 

blood-crystals,  The  so  called  scirrhous  carcinomata  seem, 
iu  the  majority  of  cases,  to  have  been  sarcomata  (Dickin- 
Bon  l. 

Varying  degrees  of  interstitial  and  parenchymatous  ne- 
phritis arc  sometimes  found  in  the  pari'-  of  the  kidney 
not  directly  involved  by  the  growth,  or  there  may  be 
amyloid  degeneration  or  a  Bimple  atrophy  of  the  unaf- 
fi  cted  pari-.  The  other  kidney  at  the  same  time  is  often 
decidedly  increased  in  size,  owing  to  a  c pensatory  hy- 
pertrophy. 

Clinical  Symptoms  and  Physical  Signs. — Malignant 
growths  "f  the  kidney  arc  often  very  insidious  in  their 
development  and  obscure  in  their  manifestations.  Not 
infrequently  the  only  sign  or  symptom  for  a  long  time 
present,  that  is  suggestive  of  renal  disease,  is  the  presence 
of  aii  abdominal  tumor  situated  in  the  renal  region. 
Willi  ihis  come,  sooner  or  later,  loss  of  appetite  and 
Btrength,  progressive  emaciation,  and  the  other  symptoms 
which  ordinarily  accompany  the  cancerous  cachexia.  Hut 
these  may  not  appear  until  quite  late  in  the  course  of  the 

disease,  and   if  the   tumor  is  small,  so  as  easily  to  escape 

detection,  the  existence  of  the  disease  may  long  remain 
unsuspected.  If.  on  the  contrary,  there  is  present  an  ab- 
dominal tumor  associated  with  the  cancerous  cachexia 
and  hematuria,  the  diagnosis  is  comparatively  easy.  But 
none  of  these  symptoms,  or  only  one  of  them,  may  be 
present.  The  discovt  ry  of  a  tumor  in  the  renal  region  is 
the  most  Important  point  in  the  diagnosis,  The  malig- 
nant growth  first  appears  in  the  flank,  and  advances 
forward  between  the  lower  border  of  the  ribs  and  the 
crest  of  the  ilium.  It  then  extends  toward  the  median 
line,  and  upward  into  the  hypochondriac  region,  displac- 
ing on  the   right    side  the   stomach  and   spleen,  or  on   the 

left  the  liver,  and  in  a  downward  direction  it  extends  into 
the  iliac  and  inguinal  regions.  In  some  cases  the  tumor 
tills  the  en! ire  abdominal  cat  ity.  The  veins  in  the  ante- 
rior abdominal  wall  are  often  considerably  enlarged,  hut 

not  in  all  eases.  The  colon  almost  invariably  lies  in  front 
of  the  growth,  and  ils  position  is  an  important  diagnostic 

Bign,     Percussion  over  t lie  tumor  is  dull,  exec] it  when  the 
colon  lies  in  front  of  it. 
The  tumor  feels  smooth,  or  irregularand  lobulated,  and 

has  thick,  rounded  margins.  This  latter  characteristic 
is  rather  significant,  since  the  edges  of  renal  tumors  are 

never  sharp,  as  are  those  of  splenic  or  hepatic  growths. 

Although  the  new-growths  in  these  cases  often  attain 
a  large  Bize,  it  must  not  be  inferred  that  this  is  the  rule, 
as  sometimes  they  occur  in  the  form  of  scarcely  palpable 
tumors. 

There  is  usually  no  difficulty  in  determining  the  pres- 
ence of  a  tumor,  but  il  is  not  so  easy  in  all  cases  to  show 
that  the  growth  is  of  renal  origin.  Two  cases  of  renal 
cancer,  within  the  writer's  knowledge,  have  been  operated 
upon  for  ovarian  tumors,  others  have  been  mistaken  for 
enlargements  of  the  spleen  ami  liver,  for  impaction  of 
faeces,  or  tor  new  growths  of  the  colon,  small  intestines, 
or  stomach. 

Pain  is  another  symptom,  and.  perhaps,  follows  n,  u 
in  the  order  of  frequency.     This  does  not  always  exist, 

and  children  with    large   tumors   arc   often    free   from    il, 

inn  ii-  presence  in  adults  is  quite  constant.     Sometimes, 

especially   iii  the  smaller  growths,  ii   is  persistent  and 

severe,  whileagain  it  maj  be  entirelj  wanting  from  the 

lining  io  the  end  of  the  disease.     In  one  of  the  cases 

thai   has    fallen   undel   the  observation    of  the  writer   there 

was  no  pain  whatever,  and.  although  the  tumor  was  of 
considerable  size,  the  patient  was  unconscious  of  its  t  \ 


i-ieiice.  as  there  was  nothing  to  attract  attention  to  the 
abdomen.      When  pain  does  occur,  it  is  usually  dull   and 

persistent,  rather  than  acute.  It  is  not  increased  by  move- 
ment, differing  in  this  respect  from  the  pain  produced  by 

a  calculus.      It   is  often   increased  by  pressure,  and  there 

may  be  considerable  tenderness.  The  pain  does  not  gen- 
erally follow  the  line  of  the  ureter  and  testicle,  as  in  renal 
calculus,  and  is  more  or  less  localized  in  the  lumbar  re- 
gion. In  some  cases  the  pressure  exerted  by  the  tumor 
has  produi  ed  erosion  and  absorption  of  the  bodies  of  the 
vertebrae,  exposure  of  the  spinal  canal,  and  compression 

of  the  spinal  cord,  followed  at  tir-t  by  paralysis  of  the 
bladder,  and  finally  by  paraplegia,  paralysis  of  the  Bphinc- 

ters.  and    inconlrollahle   bed-sores.      In   a   few  case-  these 

complications  have  been  the  immediate  cause  of  death. 

When  erosion  of  the  vertebra'  e\i-ts  there  will  he  pain  ill 

the  spinal  region,  accompanied  by  tenderness  upon  pi 
ure  over  one  or  more  of  t  lie  lower  dorsal  or  lumbar  verte- 
brae.    Occasionally  the  pain  radiates  downward,  produc- 
ing a  severe  and  persistent  sciatica,  or  it  may  lead  a 
perficial  observer  to  suspect  disease  of  the  hip. 

When  hematuria  is  present  it  is  a  Bymptom  of 
importance,     [ts  occurrence,  along  with  tin-  existence  of 
an  abdominal  tumor  in  the  renal  region,  creates  a  very 
Btrong  presumption  of  the  presence  of  a  renal  malignant 
growth      Hematuria  occurs  at   some  lime  in  the  cot 
of  the  disease  in  about  fifty  per  cent,  of  the  cases.      Ro- 
berts found  ii  present  in  thirty-one  out  of  fifty-nil 
and  Ebstein   in  twenty-four  out  of  fifty  eases.      The  fre- 
quent complication  of  renfi]  calculi  w  ith   malignant    new  - 

growths  renders  it  probable  that  the  hematuria  is  some- 
times due  to  thi-  cau-c. 

The  comparative  infrequencyof  hematuria  is  probably 

owing  to  the  fact  thai  the  new-growths  are  usually  dis- 
tinct lv  extra  glandular  and  do  not  connect  with,  or  open 
into,  the  tubules  of  the  kidney  in  tiny  way,  so  that  this 
symptom  is  only  present  when  ulceration  into  the  p 
of  the  kidmy  has  taken  place.  When  hemorrhage  has 
once  begun  it  is  usually  continuous,  and  often  profuse 
enough  to  produce  great  anemia.  In  rare  instances  there 
has  been  a  single  hemorrhage  early  in  the  disease,  con- 
stituting perhaps  the  first  intimation  of  the  presence  of  a 
tumor,  or  renal  hemorrhages  at  long  intervals  have  oc- 
curred. Ii  is  possible  that  Buch  hemorrhages  as  these  are 
io  he  explained  by  the  accompanying  calculi. 

When  hematuria  occurs,  the  renal  source  of  the 
ing  is  usually  at  once  apparent  from  the  character  of  the 

urine.     The  blood  is  thoroughly  mingled  with  the  urine, 

and  clots,  if  ]. resent,  are  small  and  more  or  IcSS  decolor- 
ized. In  rare  instances  there  have  been  obstruction  of  the 
ureter  by  blood-clots,  and  a  consequent  fatal  suppression. 
One  of  the  distinguishing  characteristics  of  this  form  of 
hematuria  is  i i >  apparently  complete  independence  of 
any  exciting  cause.  It  occurs  indifferently  in  the  morn- 
ing or  at  night,  whether  the  patient  is  maintaining  a  hori- 
zontal position,  <>r  whether  he  i-  moving  about  and  excr- 
cising.  In  thi-  respect  it  differs  very  decidedly  from  that 
form  of  hematuria  which  is  produced  by  stone. 

When  hematuria  does  not  exist  the  urine  is  normal, 
unlc-s  the  new  grow  lb  is  complicated  by  sonic  other  form 
of  nnal  disease.  The  tumor  is  extra-glandular  and  the 
urine  passed  is  secreted  by  the  normal  kidney  structure. 
Casts  and  pus  are  generally  absent,  and.  if  present, 
accidental.  The  "cancer  cells,"  which  were  formerly 
supposed  to  be  quite  constant  and  characteristic  of  the 
disease,  arc  conspicuously  absent  Diagnoses  based  upon 
the  presence  of  anj  sucb  supposed  evidences  of  new- 
growth  are  almost  imariahh  found  Io  be  erroneous; 
hence  no  reliance  can  be  put  upon  them  These  "  cancer 
cells "  are  probably  derived  from  the  normal  epithelium 
of  the  urinary  tract.  In  rare  instances  cancer  particles 
Bhowing  an  alveolar  structure  may  he  found  in  the  urine. 
These,  of  course,  ate  pathognomonic  of  malignant  dis- 
ease in  sonic  portion  of  the  urinary  Had. 

Digestion  is  sometimes  considerably  disturbed,  espe- 
cially early  in  the  course  of  the  disease.  Loss,,)  appetite, 
nausea  and  vomiting,  and  persistent  constipation,  or  con- 
stipation alternating  with  diarrhoea,  are  the  symptoms 
most  frequently  found.     Icterus  may  occur,  and  when 
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present  is  due  to  pressure  upon  the  ductus  communis 
cboledochus  by  a  tumor  of  the  right  kidney.  There  is, 
as  a  rule,  no  perceptible  change  in  the  pulse,  although  it 
may  be  slightly  retarded.  The  disease  is  generally  unac- 
companied by  febrile  complications,  yet  late  in  its  course 
there  may  be  some  rise  in  the  temperature. 

The  remaining  symptoms  are  accidental.  They  relate 
to  the  extension  of  the  disease  to  other  organs,  or  to  some 
complications.  The  spinal  symptoms  before  referred  to 
are  the  most  characteristic. 

Dickinson  alludes  to  a  form  of  asthmatic  or  laryngeal 
dyspnoea  which  sometimes  occurs  as  a  result  of  the  im- 
plication of  the  lung  by  secondary  growths. 

The  duration  of  the  disease  greatly  varies.  In  twenty- 
five  cases  which  the  writer  has  found  recorded  as  occur- 
ring in  children  the  average  duration  was  between  seven 
and  eight  months.  The  minimum  duration,  in  a  case  re- 
ported by  Roberts,  was  nine  weeks,  and  the  maximum 
slightly  more  than  a  year.  In  adults  the  average  dura- 
tion in  thirty-six  cases  was  about  two  years,  the  extremes 
ranging  between  five  months  and  seven  years.  Seven  of 
the  persons  afflicted  died  within  six  months,  thirteen 
within  a  year,  and  nine  within  three  years ;  three  lived 
four  years,  three  six  years,  and  one  seven  years. 

From  these  figures  it  will  be  seen  that  malignant 
growths  of  the  kidney  are  of  longer  duration  than  are 
many  other  forms  of  malignant  growths.  This  is  un- 
doubtedly due,  as  Dickinson  has  suggested,  to  the  large 
proportion  of  sarcomata  to  be  found  among  these  tumors. 

Diagnosis. — It  is  often  very  difficult,  and  sometimes  im- 
possible, to  make  a  positive  diagnosis  of  malignant  disease 
of  the  kidney.  Probably  no  other  form  of  abdominal 
tumor  has  been  the  source  of  so  many  errors  in  diagnosis. 
Malignant  growths  of  the  kidney  have  been  mistaken  for 
almost  every  form  of  abdominal  tumor,  and  in  not  a  few 
instances  have  been  operated  upon  under  a  misapprehen- 
sion as  to  their  nature.  Yet,  in  the  large  majority  of 
cases,  if  the  anatomical  relations  are  kept  in  mind  and 
repeated  and  careful  examinations  are  made,  the  prob- 
able nature  of  the  growth  can  be  satisfactorily  deter- 
mined. 

In  nearly  all  cases  a  palpable  tumor  exists  in  the  renal 
region.  It  may  be  evident  upon  the  most  superficial  ex- 
amination, or  the  most  careful  scrutiny  may  be  required 
to  demonstrate  its  presence.  The  method  to  be  followed 
in  determining  the  presence  of  an  enlargement  of  the  kid- 
ney was  pointed  out  by  Sir  William  Jenner,  and  is  as  fol- 
lows :  One  hand  is  placed  below  the  patient's  last  rib,  be- 
hind and  just  outside  of  the  great  lumbar  muscles,  while 
the  other  hand  is  placed  in  front,  and  below  the  free  bor- 
der of  the  ribs.  The  kidney  now  lies  between  the  fingers 
of  the  two  hands,  and  after  securing  abdominal  relaxation 
by  directing  the  patient  to  draw  deep  breaths,  the  bulk  of 
the  organ,  if  much  enlarged,  can,  in  a  thin  person,  be 
readily  appreciated.  This  is  a  far  more  certain  means  of 
diagnosing  slight  enlargements  than  is  afforded  by  per- 
cussion. If  now,  with  a  tumor  in  this  region,  there  also 
exists  profuse  and  persistent  hematuria,  the  diagnosis 
becomes  easy.  Roberts  says:  "  As  a  positive  sign,  asso- 
ciated with  abdominal  tumor,  haematuria — profuse,  spon- 
taneous, and  recurrent— is  of  the  highest  significance  ; 
but  its  absence  signifies  comparatively  little.  In  nearly 
half  the  cases  collected  by  me  haematuria  was  wholly  ab- 
sent from  first  to  last,  and  in  those  cases  in  which  h&'ma- 
turia  was  noted,  intervals  of  many  weeks  or  months 
elapsed  in  some  of  them,  during  which  the  urine  was 
perfectly  normal."  Enlargement  of  the  kidney  is  to  be 
distinguished  from  tumors  of  the  liver,  spleen,  or  ovaries, 
and  from  faecal  impaction.  An  important  point,  as  re- 
gards the  relation  of  the  tumor  to  the  colon  and  intes- 
tines, should  be  noted  here.  The  kidney  is  retroperito- 
neal, and  consequently,  when  enlarged,  carries  in  front 
of  it  the  colon,  and,  sometimes,  coils  of  the  small  intes- 
tines. Aside  from  the  kidneys,  only  growths  of  the 
retroperitoneal  glands  and  suprarenal  capsules  have  this 
relation  to  the  peritoneum.  Tumors  of  the  right  kidney 
usually  have  the  ascending  colou  in  front  and  to  the  left 
side  of  the  growth,  while  those  of  the  left  kidney  have 
the  colon  directly  in  front.     In  the  discrimination  be- 


tween hepatic  tumors  and  those  of  the  kidney,  it  will 
usually  be  found  that  the  renal  growths  can  be  separated 
from  the  liver,  and  that  the  edge  of  the  hand  can  be  in- 
troduced below  the  free  border  of  this  organ,  and  above 
the  growth.  The  area  of  liver  dulness  does  not  extend 
down  continuously  from  above,  as  is  the  case  when  the 
liver  is  enlarged  from  the  presence  of  a  new-growth,  but 
below  the  normal  area  of  dulness  comes  a  more  or  less 
marked  area  of  wholly  or  partly  tympanitic  resonance, 
and  then  the  tumor-dulness.  Renal  new-growths  are  usu- 
ally not  movable,  as  they  become  surrounded  by  adhe- 
sions, and  consequently  do  not  move  with  respiration. 
The  reverse  is  true  of  hepatic  tumors.  In  renal  tumors 
the  area  of  dulness  is  broken  by  the  colon  passing  per- 
pendicularly over  it.  This  is  not  the  case  with  similar 
growths  of  the  liver. 

A  splenic  tumor  can  usually  be  distinguished  from  a 
renal  tumor  by  the  absence  of  the  colon  in  front  of  it,  by 
its  sharp,  rigid,  notched  border,  by  its  extension  higher 
toward  the  axilla,  and  by  the  presence  of  resonance  be- 
tween it  and  the  spinal  column.  More  than  this,  splenic 
tumors  are  usually  quite  freely  movable,  and  the  history 
will  suggest  a  cause  for  the  splenic  enlargement  and  its 
nature. 

The  distinction  between  an  ovarian  and  a  renal  tumor 
is  sometimes  a  more  difficult  matter.  It  rests  upon  the 
absence  of  the  colon  or  intestines  from  the  front  of  an 
ovarian  growth  (this,  however,  is  not  an.  invariable  rule, 
for  sometimes  the  intestines  become  adherent  to  ovarian 
tumors  and  are  carried  in  front  of  them),  and  upon  the 
more  globular  form,  central  position,  and  usually  cystic 
character  of  the  ovarian  tumors.  Further,  if  the  tumor 
is  connected  with  the  uterus,  or  the  latter  is  situated  high 
up,  the  ovarian  nature  of  the  growth  is  rendered  proba- 
ble. If  the  tumor  extends  into  the  pelvis,  it  is  probably 
not  of  renal  origin.  A  large  renal  tumor  usually  de- 
presses the  uterus. 

There  should  be  no  difficulty  in  distinguishing  a  renal 
growth  from  fa3cal  impaction.  The  history,  the  effects  of 
treatment,  the  situation,  and  the  character  of  the  tumor 
ought  quickly  to  dispel  any  doubts. 

But  when  a  tumor  is  once  shown  to  be  of  renal  origin, 
the  problem  is  not  completely  solved.  Instead  of  being 
a  malignant  growth,  it  may  be  a  hydatid,  bydronephrotic, 
or  purulent  cyst.  The  character  of  the  urine,  the  pres- 
ence in  it  of  pus,  blood,  or  hydatids,  and  the  solid  nature 
of  malignant  growths,  usually  make  this  distinction  easy. 
In  any  cystic  abdominal  growth  the  microscopical  and 
chemical  examination  of  the  fluid  drawn  by  an  aspirator 
or  hypodermatic  syringe  will  greatly  aid  in  forming  the 
diagnosis. 

If,  in  connection  with  a  careful  physical  examination 
and  the  determination  of  the  anatomical  relations,  the 
history  and  progress  of  the  case  and  the  accompanying 
symptoms  are  considered,  a  diagnosis  of  malignant  growth 
of  the  kidney  can  usually  be  made  with  considerable  cer- 
tainty. 

Prognosis. — Only  a  few  words  are  necessary  under  this 
bead.  The  ultimate  prognosis  is  always  fatal,  unless  the 
malignant  growth  is  removed.  As  regards  duration  of 
the  disease,  as  previously  stated,  it  is  much  longer  in 
adults  than  in  children,  the  average  duration  in  the  for- 
mer being  about  two  years,  and  in  the  latter  about  eight 
months. 

Treatment. — There  is  only  one  measure  of  treatment 
that  offers  the  slightest  hope  of  recovery  or  of  any  con- 
siderable prolongation  of  life,  and  this  is  early  extirpa- 
tion of  the  kidney.  Unfortunately,  owing  to  the  insidi- 
ous nature  of  the  disease,  the  presence  of  a  tumor  is  often 
not  suspected  until  it  has  attained  considerable  size,  and 
until  there  are  extensive  adhesions  or  a  secondary  impli- 
cation of  other  organs  or  tissues  ;  and  even  then  it  may 
be  impossible  to  make  a  diagnosis  positive  enough  to  jus- 
tify operative  measures.  When  secondary  deposits  have 
taken  place,  surgical  interference  is,  of  course,  useless. 
Up  to  the  present  time  a  comparatively  large  number  of 
operations  for  the  removal  of  malignant  <rrowths  of  "le 
kidney  have  been  performed,  and  the  results,  as  regards 
immediate  recovery,  prolongation  of  life,  and  future  im- 
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munity,  have  been  sufficiently  favorable  i"  render  the 
•  !  to  extirpation  :>i   least   justifiable,   in  view  of  the 
absolutely  unfavoi  nosis  without  Buch  interfei 

ence 

qj  .in   1881,  at   the  Medical  Ci  ingress  in  London, 

i]  tea  foui  ival  of  kidney  for  tumors  in 

infants.    These  were  as  follows-  Mr.  Jesup,  of  Leeds,  in 

1871   removed,  b j  means  of  the  lumbar  incision,  a  kidney 

affected  w  ritb  "  encephaloid "  disease  from  a  boy,  two 

■  I  although  there  was  considerable 
haemorrhage,  and  the  operation  was  not  performed  anti- 
septically,  the  child  made  a  overy,  but  died  of  a 

recurrence  eight  months  afterward  {Lancet,  1877,  veil.  i.i. 
Ko<  hi  i  "I  Berne,  had  a  case  of  "  adeno-sarcoma,"  which 
he  removed  in  1878,  bj  the  abdominal  incision,  from  a  boy 
two  and  one-hall  \  -.    In  this  case  there  was  con- 

siderable haemorrhage,  antiseptic   precautions  were  not 
observed,  and  the  child  died  of  septic  peritonitisi  l>< 
Zeitschrift  f&r  Chirurgie,   Bd.   \iv.    1878).      Czernj 
moved  the  left  kidney,  for  tumor,  from  a  girl  aged  eleven 
months,   by    the  abdominal   incision.      There  was  little 
haemorrhage  in  this  case,  but  the  patient  died  of  septic 
peritonitis  on  the  third  day  after  the  operation.     This  is 
the  youngest  caseon  record (Deutscht  Med.  Wbehenschrift, 
1881).     Huter,  of  Greifswald,  operated  in  1876  on  a  girl, 
four  years  of  age,  for  the  removal  of  a  renal  tumor  weigh 
ing  five  pounds.     A  median  abdominal  incision  was  used. 
Haemorrhage  was  exceedingly  severe,   and   caused   the 
death  of  the  patient  during  the  operation. 

NIi    Godlee  reported  a  case  bel the  London  Clinical 

Society,  in  1885,  in  which  a  sarcoma  of  the  right  kidney, 
weighing  about  a  pound,  had  been  removed  from  a  child, 
twenty-two  months  of  age,  bj  an  abdominal  incision  made 
along  the  border  of  the  rectus.  The  operation  was  per- 
formed \\  iili  full  antiseptic  precautions;  little  haemorrhage 
occurred,  and  the  child  madea  rapid  recovery.  Five 
months  later  a  recurrence  of  the  growth  appeared  in  the 
right  inguinal  region  and  quickly  caused  death  ( "  Trans- 
actions nl  the  Clinical  Society  of  London,"  vol.  xviii.. 
1885).  In  the  same  article  Mr.  Godlee  reports  a  case 
operated  on  by  Mr.  Heath,  of  London,  in  winch  the  pa- 
tient was  a  little  girl,  and  the  tumor  was  of  large  size. 
There  wen'  many  adhesions  ;  it  was  impossible  to  remove 
the  entire  growth,  and  the  child  died 

Hicquel  records  a  case  of  removal  of  a  renal  tumor 
from  a  girl  -i\  years  of  age.  Ai  the  time  the  patient  was 
first  >een.  in  February,  1880,  the  tumor  was  no  larger 
than  alien's  egg.  In  August,  when  the  operation  was 
performed,  it  filled  the  greater  part  of  the  abdominal 
cavity.  The  median  abdominal  incision  was  used,  the 
child  made  a  overy,  and  five  months  afterward 

no  recurrence  had  taken  place. 

B  •''  \  i.  i>t  <  >rvosi,  removed,  bj  an  abdominal  incision,  a 
renal  tumor,  weighing  about  eight  pounds,  from  a  child 
whose  age  was  nol  recorded.  The  child  died  of  septic 
peritonitis  on  the  third  day. 

A  case  has  come  under  the  writer's  observation  in 
which  a  renal  tumor  of  large  size  was  removed  from  a. 
little  girl.  The  operation  was  begun  under  the  impres 
that  the  growth  was  of  ovarian  origin.  <;<«>il  recov- 
ery was  made,  and  no  return  of  the  growth  had  occurred 
at  the  end  eral  months.     Mr.  Croft   also  reports  a 

essful  removal  of  the  right  kidney  for  round-celled 
sarcoma  in  a  boy  three  years  i  I  eet,    Irlaj 

1885). 

I :  i    inan.  in  a  recent  arti<  [i  i  B  K       WoeJu     .  V 

16,  1885),  ha-  collated  forty  nim  nephrectomy 

for  malignant  growths.  In  these  cases  there  were  thirty 
deaths  and  nineteen  recoveries,  making  u  mortality  of 
62  8  p<  i  cent.  Thirty  seven  of  the  operations  were  per 
mil  by  aii  abdominal  incision,  and  "i  these  twenty- 
four  resulted  fatally,  making  a  mortality  ol  64.8  per 
cent  a  I  ii  m har  incision  was  used  in  eleven  cases,  out  of 
which  there  were  five  deaths,  or  45  I  p<  r  cent.  The  sub- 
sequent course  of  the  diseasi  wasasci  rtained  in  seventeen 
on i  of  the  nineteen  cases  which  recovered  from  the  opera- 
tion. In  ten  "i  these  death  occurred  w  ituin  a  few  months 
fromeithe urrenceora  generalization  of  the  grow  th- 
in the  remaining  Bis  cases  the  patients  were  well  at  the 


end    of  twenty-two,    twenty-three,    twenty- 

eight,  thirty-five,  and  sixty  months  respectively. 

Bergman  reports  also  sixteen  nephrectomies  on  chil- 
dren, w  ith  nine  death-.  The  subsequent  history  of  five  of 
those  w  ho  recovered  was  learned,  and  four  out  of  the  five 
died  soon  after  the  operation.  In  cue  case  the  patient 
was  living  fourteen  months  later. 

These  statistics  an-  certainly  not  very  favorable  to  the 
operation,  yet  in  twelve  per  cent,  of  the  cases  in  adults 
there  was  no  return  after  a  considerable  period  of  time, 
and  the  probabilities  are  that  with  earlier  diagnosis  and 
removal  the  percentage  of  immediate  recoveries  would  he 
larger,  and  the  number  of  patient  I  permanently 

tree    from    lie  <70Uld    he    eonsjilera lily    iliere,,- 

The  chance-  of  future  immunity  an-  much  greater  after 

the  removal  of  renal  sarcomata  than  alter  the  removal  of 

carcinomata. 

As  regards  medical  treatment  there  is  little  to  he  said. 
The  means  in  he  employed  should  be  directed  toward  the 
support  of  the  general  nutrition  of  (be  patient,  and  the 
relief  of  any  threatening  -_v  mptoms  or  complications  that 
may  arise. 

Benign  New-Growth  of  the  Kidney. — The  ma- 
jority  of  these  arc  of  but  little  importance. 

The  fibromata  occur  in  the  form  of  small  nodules  of 
dense  connective  tissue.  They  are  most  frequently  met 
with  in  cases  of  chronic  interstitial  nephritis,  hut  they  also 
occur,  apart  from  this  condition,  in  otherwise  perfectly 
norma]  kidneys.  They  rarely  reach  the  m/>-  01  a  pea, 
and  have  no  significance.  A  few  cases  of  large  fibrous 
tumors  have  been  described  ("  London  Path.  Trat 
vol.  w. .  p.  244). 

Cavernous  angiomaia,  similar  to  those  of  ten  found  in 
the  liver,  rarely  occur  in  the  kidney.  Tiny  sometimes 
are  present  in  both  kidney  and  liver  in  the  same  case,  and 
occasionally  form  tumors  a-  large  a-  a  walnut. 

Small  lipomata  have  been  described  a-  occurring  just 
underneath  the  capsule,  but  they  have  no  importance. 

■  -■.«■  tumors  of  the  Kidney  are  exceedingly  rare. 
Dickinson  describes  a  remarkable  case  of  tin-  kind,  re- 
ported by  .Mr.  Campbell  de  Morgan  (■London  Path. 
Trans.."  vol.  \\i..  p.  239  ,  These  tumors  resemble  very 
closely  villous  tumors  of  the  bladder,  which  are  compara- 
tively common.  The  seat  of  these  growths  seems  to  he 
usually  the  pelvis  of  the  kidney.  They  are  too  rare  to 
deserve  more  than  this  brief  mention. 

Osseous  growths.  —  According  to  Roberts  true  hone  may 
in'  found  in  the  fibrous  septa  which  separate  the  com 
partments  of  a  sai  ciliated  kidney. 

Sometimes  a  fibrous  or  cartilaginous  tumor  grows  in 
the  substance  of  the  kidney,  and  subsequently  ossifies, 
transforming  a  large  part  oi  the  organ  into  a  bony  mass 
(Rob 

n  met  with  as  small  nodules,  or  in  ■ 
larger  form  combined  with  sarcomata — myxo-sarcomata. 
The  smaller  forms  have  no  clinical  significance  (Ebstein). 

'  according  to  Yirehow.  occur  a-  soft  white, 

vi  ry  lender,  and  translucent  nodules,  sometimes  attain- 
ing the  size  of  a  small  cherry.  They  are  present  in  the 
cortical  substance,  and  arc-  attended  by  no  sy  mptoms. 

Ti  bi  rcle8  or  i  in  Kihn!  v. — Renal  tuberculosis  may 
in  primary  or  secondary.  The  primary  form  isol  by  far 
the  greater  importance,  and  constitutes  a  disease  which 
manifests  it-elf  by  more  or  less  characteristic  symptoms, 
and.  in  the  vast  majoritj  of  cases,  eventually  terminates 
in  death.  In  the  secondary  form  the-  renal  lesions  are 
comparatively  insignificant,  and  produce  no  sympl 
by  which  their  presence  can  he  determined.  The  disc 
in  these  oa-c  -  c  onstitutes  only  a  minor  complication  of  a 
tubercular  affection  of  some  other  organ. 

-/.v. — The  primary  cause  of  renal  tuberculosis  is 
the  same  as  that  of  ail  other  forms  of  tuberculosis— 
namely,  the  pi  the  tubercle  bacillus.     It  i-  im- 

possible t"  say  why  in  one  case  tubercular  disease  affi  cts 
the  lungs  .  in  another,  the  intestines  :  and  in  a  third,  the 
lymphatic  glands  or  the  kidney.  It  may,  perhaps,  he 
due  in  the  different  modes  and  avenuesof  entrance  ol  the 
tubercle  bacilli  in  different  cases,  or  to  some  inherent 
weakness  in  tin  respective  organs  which  make-  then 
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pecially  liable  to  the  development  of  this  disease,  when 
the  specific  cause  has  once  gained  admission  to  the  living 
body.  Probably  both  of  these  factors  have  much  to  do 
with  the  determination  of  the  site  of  the  disease.  It  has 
been  suggested  that  genito-urinary  tuberculosis  may  lie 
transmitted  by  a  person  atfected  with  it  to  one  of  the  op- 
posite sex  during  coitus.  This  seems  especially  probable 
as  regards  the  transmission  of  the  disease  from  the  male 
to  the  female  in  cases  of  tuberculosis  of  the  male  genital 
apparatus.  Nephrophthisis,  as  it  is  sometimes  called, 
occurs  oftener  in  men  than  in  women,  the  proportion 
being  about  two  to  one.  Cases  may  lie  met  with  at  all 
ages,  but  the  majority  occur  during  middle  life.  The 
following  table  from  Roberts  gives  the  precise  age  in 
thirty-one  cases  :  Under  ten  years,  4  cases  ;  from  ten  to 
twenty  years,  5  cases  ;  from  twenty  to  thirty  years,  0 
■cases  ;  from  thirty  to  forty  years,  9  cases  ;  from  forty  to 
fifty  years,  5  cases  ;  from  fifty  to  sixty  years,  2  cases. 

The  youngest  case  noticed  was  that  of  a  child,  aged 
three  years  and  six  months,  and  the  oldest  (mentioned  by 
Dittrich,  and  not  included  in  the  above  table)  was  a  man 
aged  seventj  -one. 

Renal  tuberculosis  seems  to  occur  more  frequently  in 
persons  wThose  families  are  subject  to  other  forms  of 
tuberculosis. 

Primary  renal  tuberculosis  is  a  very  rare  affection. 
The  secondary  forms  are  much  more  common  than  the 
primary,  and,  according  to  the  statistics  of  the  Patho- 
logical Institute  at  Prague,  they  occur  in  a  little  more 
than  five  per  cent,  of  all  tubercular  subjects.  Secondary 
renal  tuberculosis  occurs  much  more  frequently  in  tuber- 
cular children  than  in  tubercular  adults. 

Pathological  Anatomy. — Tubercles  and  tubercular 
masses  may  appear  in  the  kidney  under  three  conditions  : 
First,  as  a  part  of  a  primary  genito-urinary  tuberculosis  ; 
.second,  as  a  part  manifestation  of  a  general  tuberculosis  ; 
and  third,  as  deposits  secondary  to  tuberculosis  of  the 
lungs,  intestines,  lymphatic  glands,  etc. 

The  first  form,  namely,  the  renal  lesions  of  a  primary 
genito-urinarytuberculosis,  is  of  the  greatest  importance. 
The  other  forms  will  first  be  briefly  considered. 

In  general  miliary  tuberculosis  there  are  often  present 
in  the  kidneys  small,  gray,  miliary  tubercles,  in  greater 
or  less  numbers.  These  may  be  found  in  any  portion  of 
the  kidney,  but  are  usually  most  numerous  and  distinct 
on  the  surface,  just  underneath  the  capsule.  They  give 
rise  to  no  symptoms,  and  have  no  especial  interest. 
There  may  also  be,  in  one  or  both  kidneys,  deposits  of 
tubercles  or  tubercular  masses,  which  are  secondary  to  a 
tuberculosis  of  the  lungs,  intestines,  etc.  In  such  cases 
the  deposits  occur  in  the  form  of  the  small,  gray,  miliary 
tubercles,  or,  more  frequently,  as  small,  caseous  masses 
in  the  cortex  or  medulla.  Sometimes  these  masses  have 
the  appearance  of  yellowish  streaks,  or  they  may  occur 
as  irregular  nodules.  Occasionally  only  one  or  two 
cheesy  masses  of  considerable  size  are  found.  The  symp- 
toms to  which  such  deposits  as  these  give  rise  are  very 
slight,  and  are  not  at  all  characteristic,  resembling  only  the 
symptoms  of  renal  irritation  produced  by  other  causes. 
Finally,  we  may  have  a  form  of  renal  tuberculosis, 
secondary  to  tuberculosis  in  some  other  organ,  in  which 
the  renal  symptoms  produced  and  the  lesions  found  are 
practically  identical  with  those  to  be  described  as  occur- 
ring in  the  primary  form,  but  in  which  the  process  is 
usually  not  so  far  advanced. 

Primary  nephrophthisis  always  implicates,  besides  the 
kidneys,  other  portions  of  the  genito-urinary  apparatus. 
It  may  begin  in  the  kidney  or  its  pelvis  and  extend  down 
the  ureter  to  the  bladder,  the  vesicuhe  seminales,  and  the 
testicle,  or,  on  the  other  hand,  it  may  originate  in  the 
testicle  or  bladder  and  extend  thence  up  along  the  uri- 
nary tract  to  the  pelvis  of  the  kidney,  and  finally  to  the 
gland  itself.  When  it  occurs  primarily  in  the  kidney  the 
tubercular  masses  are  usually  deposited  first  in  the  cor- 
tical portion.  Here  they  appear  as  irregular,  yellowish, 
cheesy  nodules  of  various  shapes,  which  gradually  co- 
alesce into  masses  of  larger  size,  and  extend  downward 
into  the  pyramids.  These  cheesy  masses  undergo  the 
same  changes  here  that  they  do  in  other  parts  "of  the 


body — that  is,  they  soften,  break  down,  and  suppurate, 
forming  abscess  cavities  in  the  kidney  substance.  These 
abscesses  may  he  very  small  and  numerous,  or  they  may 
be  few  in  number  and  of  considerable  size.  They  may 
form  closed  cavities,  or,  what  is  more  frequent,  they  may 
ulcerate  through  and  open  into  the  pelvis  of  the  kidney, 
thus  discharging  their  contents  into  the  urinary  tract, 
where  they  are  mingled  with  the  urine.  The  walls  of 
the  cavity  are  found  to  be  of  friable,  cheesy  matter,  with 
more  or  less  external  fibrous  tissue  composed  of  the 
thickened  capsule  of  the  organ.  This  process  of  casea- 
tion and  softening  may  go  on  until  the  entire  gland  has 
been  implicated  and  has  broken  down,  leaving  only  a 
large  abscess  cavity.  Sometimes  the  tubercular  pro- 
cess extends  down  into  the  ureter  and  prevents  the  escape 
of  urine  or  pus ;  thus  may  be  formed  a  pyonepbrotic 
tumor.  In  a  case  of  primary  renal  tuberculosis,  recently 
observed  by  the  writer,  there  was  nothing  left  of  the 
right  kidney  but  the  thickened  fibrous  capsule,  lined  by 
a  friable,  cheesy  mass.  In  the  other  kidney  there  was 
partial  destruction  of  the  pyramidal  portion,  produced  by 
ulceration  extending  up  into  the  gland  from  the  pelvis. 
The  tubercular  process  had  extended  down  the  right 
ureter,  greatly  thickening  its  walls,  and  partially  ob- 
structing its  lumen.  The  disease  had  also  implicated  the 
bladder  to  a  slight  extent. 

Kidneys  affected  by  tubercular  disease  may  be  un- 
changed as  regards  size,  or  may  be  considerably  enlarged. 
In  other  cases,  owing  to  the  excavations  and  destruction 
of  the  gland  tissue,  they  may  be  shrunken.  The  process 
in  the  ureter  and  bladder  usually  begins  as  a  deposit  of 
isolated  tubercles,  or  as  a  diffused  round-celled  infiltra- 
tion of  the  submucous  tissue,  which  afterward  becomes 
cheesy,  or  softens,  and  breaks  through  the  mucous  mem- 
brane. The  outer  walls  of  the  ureter  and  bladder  are 
often  infiltrated  with  round  cells,  and  are  much  thick- 
ened.    There  may  be  distinct  tubercles  present  here. 

The  vesicula?  seminales,  vasa  deferentia,  and  the  .testi- 
cles are  also  frequently  involved  in  the  tubercular  pro- 
cess. 

In  other  cases  the  primary  seat  of  the  disease  is  in  the 
lower  portion  of  the  genitourinary  tract,  and  especially 
in  the  testicle,  and  extends  thence  upward  along  the 
ureters  to  the  pelvis  of  the  kidney,  and  finally  to  the  kid- 
ney itself.  In  these  cases  the  tubercular  deposits  are 
more  often  found  first  in  the  pyramidal  portion  of  the 
kidney,  and  the  process  extends  by  the  gradual  eating 
away  of  the  pyramids.  Later,  however,  caseous  masses 
and  abscess  cavities  appear  in  the  medulla. 

Clinical  Symptoms. — .Miliary  tubercles  and  small  case- 
ous masses  in  the  kidney  give  rise  to  no  characteristic 
symptoms.  The  slight  symptoms  of  renal  irritation, 
such  as  indefinite  lumbar  pain  and  albuminuria,  which 
may  be  produced  are  found  in  various  other  forms  of 
renal  disease.  The  presence  of  such  symptoms  in  a  per- 
son affected  by  a  primary  pulmonary  or  intestinal  tuber- 
culosis can,  at  most,  only  arouse  the  suspicion  of  secon- 
dary renal  disease  of  the  same  character.  When  the 
disease  is  of  longer  standing,  and  is  more  advanced,  there 
may  be  loss  of  appetite,  emaciation,  anaemia,  and  failing 
health  and  strength.  The  lumbar  pain  becomes  more 
marked,  and  is  of  a  dull,  persistent  character.  As  the 
disease  advances  there  Will  probably  be  hectic  fever,  night- 
sweats,  and  progressive  emaciation,  and  in  case  of  ob- 
struction to  the  outlet  of  pus,  perhaps  symptoms  of  septic 
poisoning.  In  rare  instances  uraemia  supervenes,  and 
constitutes  the  immediate  cause  of  death.  Aside  from 
these  general  constitutional  S3'inptoms,  there  are  many 
others  which  may  be  referred  to  various  other  organs, 
and  which  occur  as  the  manifestation  of  a  secondary  im- 
plication of  the  respective  organs.  Not  infrequently 
general  miliary  tuberculosis  develops,  and  pulmonary 
and  intestinal  complications  often  occur. 

The  local  symptoms  are  the  most  important  in  aiming 
at  a  diagnosis,  but  it  is  generally  impossible  to  determine 
absolutely  the  nature  of  tin'  disease  before  softening  of 
the  tubercular  masses  has  taken  place;  then  most  posi- 
tive evidences  are  often  present  in  the  urine.  Not  a 
small  proportion  of  the  local  symptoms  arc  referable  to 
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iln  implication  of  other  portions  of  the  urinary  tract. 
Suppurative  pyelitis  and  cystitis  are  the  mosl  important 
oi  these  complications.     The  frequency  of  micturition  is 

•  rally  Increased,  especially  if  the  bladder  Is  aff& 
when  urination  also  becomes  painful.     The  quantity  of 
the  urine,  however,  is  s ewhal  diminished.     Tender- 
ness on  pressure  over  the  affected  kidney  is  a  verj  con 
Btanl  symptom,  and  there  may  be  paroxysms  ol  Bevere 

pain  supervening  u] the  constant  dull  pain  which  is 

rally  present.  Not  infrequently  the  presence  of  a 
tumor  in  the  renal  region  may  be  detected,  This  may  be 
due  i"  an  enlargement  of  the  kidney,  to  the  presence  of 
pyonephrosis,  or  to  n  combination  of  both  these  condi- 
tions, Tubercular  deposits  in  the  testicle  and  prostate 
are  not  infrequent,  and  maj  assist  in  the  diagnosis. 

The  results  obtained  from  careful  examination  of  the 
urine  arc  of  the  must  importance  in  arriving  at  a  diagno- 
sis As  a  rule,  earlj  in  the  course  of  the  disease,  and 
sometimes  for  long  periods  of  time  before  the  develop 
ment  of  marked  sj  mptoms,  the  urine  contains  albumen, 
l>u-.  and  occasionally  blood  in  larger  or  smaller  quanti- 
ties, A  suppurative  pyelitis  is  undoubtedly  the  most  fre 
quent  cause  of  these  changes  in  the  urine.     Hematuria 

may  occur,  but  is   not   profuse,  as  it  often  is  in  renal  can 

cer.  Alter  ulceration  into  the  pelvis  has  taken  place 
other  marked  signs  of  the  disease  are  found  in  the  urine. 
It  contains  large  quantities  of  granular  material,  minute 
cheesy  particles,  and  occasionally  fibres  of  yellow  elastic, 
or  fibrous  connective  tissue.  In  a  few  instances  tubercle 
bacilli  have  been  found.  The  presence  of  these,  of  course, 
absolutely  determines  the  nature  of  the  disease.     They 

are   probably  UOt    found,  however,  until   after  the  cheesy 

masses  have  broken  down.  Sometimes  the  urine  con- 
tains no  blood  at  any  time  in  the  course  of  the  disease, 
pus  alone  being  present.  "  There  arc  two  conditions  pos- 
sible, however,  in  which  the  urine  is  perfectly  normal. 
i.e.,  where  only  one  kidney  is  affected  and  I  he  ureter  is 
eithQT  plugged  or  compressed,  the  mucous  membrane  be 
low  the  point  of  obstruction  being  normal;  and  when 
both  kidneys  are  affected,  but  the  infiltration  has  not  yet 
begun  to  break  down  "  l  Ebstein). 

When  the  bladder  is  also  affected  the  urine  becomes 
alkaline    from    ammoniacal    decomposition.      Il  contains 

much  mucus,  and  the  greater  number  of  the  cells  become 
transformed  into  a  \  iscid  mass  by  the  action  of  the  alkali. 
Epithelial  cells  from  various  portions  of  the  urinary  tract 

are  also  found.  Casts  of  the  renal  tubules  may  be  pres- 
ent, but  they  are  accidental. 

The  paroxysms  of  severe  pain  which  are  sometimes 
present  maj  be  due  to  blocking  of  the  ureter  by  cheesy 
masses,  This  condition  also  accounts  for  the  occasional 
intermissions  which  occur  during  which  the  urine  be- 
comes quite  normal.  When  the  bladder  is  affected,  all 
of  the  symptoms  commonly  present  in  cystitis  may  be 
found 

Finally,  there  is  generally  some  affection  of  the  alimen- 
tary canal.  Independently  of  the  existence  of  uraemia, 
there  may  be  more  or  less  persistent  \  omiting  from  a  sym 

pathetic  disturbance,  and  occasionally  profuse  diarrlnea 
sets  in  near  the  close  of  life,  even  when  there  is  no  tuber- 
cular implication  of  the  intestines. 

Duration  and  Prognosis.  -The  duration  of  the  disease 
varies  from  a  few  months  to  several  years.  It  is  exceed- 
ingly difficult  to  determine  the  exact  duration,  on  account 

of  the  obscurity  of  the  SJ  mptoms  at  the  outset.  The  in- 
terval that  elapses  alter  the  appearance  of  the  first  charac- 
teristic Symptoms   until  death  OCCUrS  may  be  as  short   as 

five  months,  or  il  maj  be  prolonged  to  two  or  three  years. 
The  large  majority  oi  cases  die  within  the  first  year,  The 
prognosis  is  absolutely  unfavorable.     Reasoning  d  priori, 

it  seems  possible  that  the  tubercular  process  may  become 

stationary ,  and  the  cheesy  masses  be  encapsulated  or  dis 
charged  through  the  urinary  tract,  but  if  this  ever  occurs 
it  is  certainly  very  rarely.  Roberts  mentions  a  case  re- 
corded bj    Dr.  Bennett  where  recovery  had  apparently 

taken  place. 

Treattm  nt. — There  is  absolutely  nothing  to  be  hoped  for 

from   treatment       There  are   D lasures  known   which 

have  any  direct  action  in  preventing  the  extension  of  tu- 


bercular processes,  and  extirpation  <>f  the  diseased  kidney 

offers  but  little  hope  Of  benefit,  since  there  are  almost  in- 
variably tubercular  deposits  in  other  organs.  The  treat- 
ment, then,  should  be  sy in| itomal ic,  and  based  on  the  gen- 
eral   principles    observed    in    other   forms   of   tubercular 

disc  : 

LlTEBATCBK. 

Dlcldnaon:  On  Renal  and  Urinary  '■ 

erte :  Urinary  and  Renal  DUeaaea,  4th  ed. 

'  Medicine, 
]  nana.,  vol-.  x\   x\i.  ami  xxii. 

.r.iiikheit.n.    . 

Cran     La 
Berlin.  Klin.  Wochen  .  No  48,  1885. 
588,  p  85. 
CentralbL  f.  Wiaeanacfa  .  1888,  \>.  115. 
Flint:  3 

Baker:  Trans.  Sled.  Cbir   B ty,  rola.  lxiii.  and  Ixiv. 

ECroner:  a r.  n  \  fur  Gynftkologfe,  1882. 
Lancet,  I  i    Augi  si  II 

Brit,  tied   Journal.  November  1,  1861,  •       6 
Czerny:  Trans,  [nternat.  lied   Congreaa,   iss] 
Vlrchow  :  Qeaammi  Ite  Abhandlungi  i .  p.  '208. 
Czerny:  Deutsche  Med.  Wochi  a.,  l8bX 

Hi  rum  a  a  M.  fiif/g*. 

KIDNEY.  PARASITES  OF  THE.  In  the  kidney  have 
been  found  bladder-worms,  or  cysticerci  of  the  various 
tape-worms  ;  the  most  common  and  important  being  that 
of  tenia  eehinoeoccus  or  hydatids,  also  ttrongylus  g\ 
(see  nematodes),  Mlharzia  katmatobia  (see  iiisimnn  Kama- 
tobium,  and  penlasloma  tosnoides).     Microscopic  paraf 

which  inhabit  the  blood  (such  as  tilaria  Sanguinis)  would 
be  found  in  vessels  of  the  kidney  as  elsewhere. 

.\s(aris  lumbricoides  has  been  found  ill  the  kidney  as 
an  intruder,  as  it  might  work  its  way  into  any  part.  Par- 
asites found  in  the  urine  have  not  necessarily  been  in 
the  kidney  ;  they  may  have  come  from  the  bladder,  or 
may  have  been  introduced  into  the  urine  for  purposes  of 

deception. 

We  shall  here  speak  of  these  parasites  merely  as  to  the 
symptoms  which  they  induce  by  their  presence  in  the  kid- 
ney, and  as  to  the  treatment  required  for  their  expulsion. 

The  presence  of  hydatids  or  other  cysticerci  in  the  kidney 

might  be  sUspected  from  finding  a  tumor  in  the  region  of 

either  kidney,  more  particularly  the  lett  ;  but  concerning 
the  nature  of  this. tumor  we  should  have  to  decide  from 
other  symptoms,  and  the  only  certain  diagnostic  sign 
would  be  the  finding  of  booklets  or  other  portions  of  the 
cysticercus  in  the  urine  or  in  fluid  withdrawn  by  the  as- 
pirator. 

The  peritoneum,  over  the  scat  of  the  tumor,  usually  be- 
comes thickened,  and  the  hydatid  sac  then  opens  into  the 
pelvis  of  the  kidney  and  discharges  its  contents  by  the 
bladder  and  urethra  ;  but  sacs  have  formed  adhesions  and 
have  pointed  in  other  directions,  discharging  by  the  bron- 
chi and  bowels.  The  course  of  the  disease  is  chronic.  ( >f 
the  cases  recognized  many  recover  (see  Roberts'  "  Urinary 

and  Renal  Diseases");  usually  the  vesicles  are  not  all  ex- 
pelled at  once,   lint  at   successive  periods. 

Medicines  given  internally  would  not  be  likely  to  have 
much  effect.  A  spontaneous  cure  occurs  in  most  ( 
but,  in  order  to  hasten  the  process,  it  has  been  recom- 
mended isic  Bartbolow's  "Practice  of  .Medicine")  that 
the  fluid  be  drawn  oil'  with  an  aspirator  and  the  sac  in- 
jected with  tincture  of  iodine  or  bile. 

The  presence  of  the  other  parasites  above  mentioned 

might  he  suspected  from  evidences   of   a    foreign   body  in 

tin  kidney,  but  would  be  rendered  certain  only  by  find- 
ing the  parasite  or  its  eggs  in  the  urine.  As  the  parasites 
would  be  located  in  the  pelvis  ol  the  kidney,  they  might 
be  affected  by  the  internal  administration  of  medicines, 
such  as  oil  of  turpentine,  balsam  of  copaiba,  etc. 

Cnas.  E.  Hockley, 

KIDNEY.  SURGERY  OF  THE.  In  August,  lstl'l.  (Jus- 
lav  Simon,  of  Heidelberg  successfully  removed  a  healthy 

kidney  from  a  woman,  on  whom  he  had  previously  per- 
formed ovariotomy,  a  fistula  of  the  ureter  remaining 
the  result  of  the  operation.  Although  isolated  cases  of 
tapping  renal  cysts  and  incising  perirenal  abscesses  bad 
been  recorded,  and  although  the  kidney  bad  been  pre- 
viously removed  under  a  mistake  in  diagnosis  by  Wot 


2!  IS 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Kidney. 
Kidney. 


cott,  Esmarch,  Peaslee,  and  Spiegelberg,  the  report  of 
Simon's  case  marks  the  birth  of  renal  surgery.  No  other 
department  of  surgery  can  boast  of  more  rapid  and  pro- 
gressive development.  Physiological  experiment,  re- 
search in  topographical  anatomy,  and  clinical  study  have 
alike  contributed  to  the  cultivation  of  this  field,  in 
which  man}T  questions  of  a  highly  practical  nature  are 
rapidly  approaching  final  solution.  It  is  chiefly  through 
the  labors  of  Simon,  Czerny,  Langenbuch,  Thornton,  E. 
Hahn,  and  Henry  Morris  that  this  advanced  position  of 
renal  surgery  has  been  obtained  ;  and  that,  with  the  ex- 
ception of  the  generalized  structural  changes  produced  by 
acute  or  chronic  Blight's  disease,  nearly  all  pathological 
conditions  of  the  organ  may  be  said  to  have  come  within 
the  province  of  the  surgeon.  Injuries  and  displacement, 
purulent  and  cystic  degeneration,  stones  and  neoplasms 
of  the  kidney,  have  alll)een  rendered  the  subject  of  sur- 
gical interference.  Before  discussing  these  various  con- 
ditions and  the  surgical  measures  necessary  for  their  re- 


Fig.  1921. — Diagram    showing  Position  of    Kidneys  relatively  to    the 
Anterior  Abdominal  Wall.     (Morris.) 

lief,  it  is  well  to  briefly  consider  the  normal  surgical  re- 
lations of  the  organ. 

Topographical  Anatomy. — The  kidneys,  two  in  num- 
ber, are  deeply  seated  in  the  abdominal  cavity,  and  in 
close  relation  with  its  posterior  wall,  measuring  from 
four  to  five  inches  in  length,  about  two  inches  in  width, 
and  one  to  one  and  a  half  inch  in  thickness.  They  lie  on 
each  side  of  the  vertebral  column,  resting  upon  the  an- 
terior surface  of  the  quadratics  lumborum,  the  anterior 
layer  of  the  lumbar  fascia  being  between  thenr.  The 
upper  end  of  each  gland  rests  upon  the  corresponding 
pillar  and  the  two  "last  costal  attachments  of  the  dia- 
phragm. This  septum  separates  the  left  gland  from  the 
eleventh  and  twelfth  ribs,  and  the  right  from  the  twelfth 
alone.  On  the  upper  surface  of  the  diaphragm  the  pleura 
extends  down  to  the  twelfth  rib,  and  in  exceptional  (use-. 
when  this  rib  is  absent  or  rudimentary,  the  pleura,  never- 
theless, reaches  to  the  last  dorsal  vertebra.  The  lower 
and  internal  portion  of  each  kidney  rests  slightly  upon 
the  anterior  surface  of  the  psoas  muscle,  its  lower  ed°'e 
being  nearly  on  a  level  with  the  third  lumbar  spine.  The 
gland  is  fixed  in  this  position  by  a  very  considerable  layer 


of  loose  areolar  tissue  (tunica  adiposa),  within  which  the 
viscus  itself,  its  blood-vessels,  and  the  beginning  of  the 
ureter  are  embedded.  Crossing  the  posterior  surface  of 
the  organ  obliquely,  from  above  downward  and  outward, 
are  the  anterior  branches  of  the  last  dorsal,  the  ilio- 
hypogastric, and  the  ilio-inguinal  nerves.  These  relations 
amply  account  for  the  reflex  pains  so  frequently  observed 
in  renal  enlargements,  irrespective  of  their  nature. 

The  anterior  surface  of  the  right  kidney  is  in  relation, 
from  above  downward,  with  the  inferior  surface  of  the 
liver,  the  duodenum,  and  the  ascending  colon.  The  left 
kidney  is  in  relation,  in  front,  with  the  fundus  of  the 
stomach,  the  lower  margin  of  the  spleen,  the  end  of  the 
pancreas,  and  the  upper  portion  of  the  descending  colon. 
The  practical  importance  of  this  relationship  of  the  colon 
to  the  kidney  will  be  shown  farther  on,  in  the  considera- 
tion of  renal  tumors. 

Loosely  placed  in  front  of  both  kidneys  are  the  coils  of 
the  small  intestine,  the  mobility  of  which  is  such  that 


Fig.  1922. — Diagram  showing  Position  of  Kidney  relatively  to  the  Pos- 
terior Surface  of  the  Body.     (Morris.) 

when  the  left  or  right  lateral  posture  is  assumed  by  a  per- 
son with  ordinary  adipose  development,  the  lower  end  of 
the  right  or  left  kidney  can  often  be  palpated  through 
the  abdominal  wall. 

The  relative  positions  of  the  kidney,  with  regard  to  the 
anterior  and  posterior  abdominal  walls,  is  well  represented 
by  the  accompanying  diagrams  from  Morris. '  A  horizontal 
line  (Fig.  1921)  through  the  umbilicus  is  below  the  lower 
edge  of  each  kidney,  and  a  vertical  line  carried  upward 
from  the  middle  of  Poupart's  ligament  has  one-third  of  the 
kidney  to  its  outer  sitle  and  two-thirds  toward  the  median 
line.  On  the  posterior  surface  of  the  body  (Fig.  1922) 
the  renal  boundaries  are  fixed  by  the  following  lines:  1, 
A  line  parallel  with  and  one  inch  from  the  spine,  between 
the  lower  edge  of  the  tip  of  the  spinous  process  of  the 
eleventh  dorsal  vertebra  and  the  lower  edge  of  the  spi- 
nous process  of  the  third  lumbar  vertebra  ;  2.  a  line  from 
the  top  of  this  first  line,  outward,  at  right  angles  to  it.  for 
a  distance  of  two  and  three-fourths  inches.  Two  lines 
drawn  parallel  to  these  just  described,  and  completing  the 
parallelogram,  fix  the  normal  position  of.  the  kidney. 
The  hilum  of  the  kidney,  with  the  blood-vessels  above 
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and  the  ureter  in-low  .  tic-,  on  a  level  with  the  firsl  lumbar 
vertebra.    <  iwing  to  the  positions  of  the  aorta  and  ascend 
ing  cava,  the  tl  artery  is  longi  r   and  i  he  vi  in  is 

shorter,  than  on  the  l<  ft  Bide  The  shortm  sa  of  the  right 
renal  vein  necessitates  particularly  careful  manipulation 
in  re i  in  e  vena  cava  be  lacerated. 

Malformatioh  "i    the  Kidney. — In  regard  to  posi- 
tion, form,  and  number,  the  kidncj  b  are  Bubjei  i  to 
tain  anomalies  \\  hich  until  n  nlj  scien- 

tific interest.     Themosl   common  ol  the  malformatii 
is  that   in  which  there  is  afusionofthe  two  organs  at 
their  lower  extn  mitii  b,  a     liorse  Bhoe"  K i. i i n ■  \-  resulting. 
This  fusion  may  be  brought  about  bj  a  connective-ti 

l  or,  what  is  more  commonly  the  case,  the  connect- 
ing piece  maj  consist  of  true  gland-tissue.  In  ilii-  form 
ised  kii  li!.\  the  concavity  ordinarily  looks  upward, 
the  exceptions  in  which  the  concavity  looks  downward 
tnong  the  greatest  anatomical  rarities.  The  arms 
of  the  liorse  shoe  gland  are  much  nearer  the  vertebral  col- 
umn than  are  the  normal  kidneys,  and  the  entire  body 
occupies  a  mucb  lower  position.  I  ><  >  1 1 1  ureters  are  gen- 
erally present,  and  pass  down  in  front  of  the  connecting 
band,  although  in  a  few  instances  the  ureters  were  pos- 
tei  ior  to  it. 

Prom  a  more  or  less  extensive  union  at  one  extremity 

Hi.    fusion  of  the  kidneys  y   be  continued  upward, 

along  their  internal  margins,  until  in  the  most  marked 
instances  the  fused  glands  present  the  appearance  ofa 
centa-like  bodj  with  a  single  or  double  pelvis,  but 
wiili  separate  ureters.  Extensively  fused  kidneys,  :is  a 
rule,  occupj  the  median  line  of  the  body,  resting  on  the 
Bacral  promontory  orinthe  pelvis,  [n  the  former  posi- 
tion they  have,  in  persons  who  emaciated  rapidly,  been 
mistaken  for  neoplasms.  The  frequency  of  fusion  of  the 
kidneys  has  been  computed  from  an  examination  of  the 
records  of  l  1,318  autopsies  in  Guy's,  St.  Bartholomew's, 
Middlesex,  and  the  Great  Ormond  Street  Hospital,  which 
yielded  nine  instances  of  horse  shoe  kidney,  or  about  one 
"in  every  sixteen  hundred  subjects.  Only  one  entirely 
fused  kidnej  (other  than  horse-shoe-shaped)  wasfound 
in  s.i  78  inspections  I  Moi 

Differing  from  the  "  fused "  or  "  solitary "  kidney,  as 
it  is  sometimes  termed,  is  the  "unsymmetrical"  gland, 
whose  fellow  is  congenitally  absent.  The  single  kidney 
i>  generally  characterized  t>\  its  abnormal  size,  and  it  is 
often  displaced,  being  found  either  in  the  pelvis  or  in  the 
iliac  fossa  on  the  corresp ling  side.  In  congenital  ab- 
sence ol  one  kidney,  the  corresponding  ureter  is  almost 
invariably  absent.  It'  present,  it  is  rudimentary,  begin- 
ning at  the  bladder  and  ending  in  a  blind  pouch  above. 
Coexisting  with  congenital  absence  of  one  kidney,  there 
has  frequenth  been  observed  an  imperfect  development 
of  the  v&s  deferens,  seminal  vesicles,  or  uterine  append- 
ages of  the  same  side. 

The  occurrence  of  congenital  atrophy  or  absence  of 
one  kidney  is  far  less  frequent  than  is  generally  sup- 
posed In  1878  Otto  Beumers  was  enabled  to  tabulate 
only  fortj  eight  instances,  including  cases  from  E.  Home, 
i.  Sfosler,  and  others.  Cases  have  since  been  re 
corded  by  Falk,  Schwengers,  Thieberger,  (.unman.  Pe- 
tersen, Polk,  and  others  Nevertheless,  the  number  of 
published  cases  of  or  atrophy  of  one 

k  i .  1 1 1  <  \  does  not  exi  enty.    The  great  rarity  of  this 

anomaly  is  even  more  apparent  from  the  statistics  of  au- 
topsies made  in  four  leading  London  hospitals,  where  of 
11,978  subjects  there  were  only  three  instances  of  .- 1 1  > - 
extreme  atrophy  of  one  kidney.  The  propor- 
tion in  which  ii  would  be  encountered  would  be  once  in 
about  four  thousand  individuals  (Morris).  Nearlj  simi- 
lar conclusions  have  been  arrived  at  by  Robert  F.  Weir. 

\\  In  :i  onlj  one  kidnej  is  present,  it  is  considerably  in- 
creased in  size  and  weight,  with  correspondingly  large 
vascular  and  excretorj  apparatus.  Of  the  fortj  eight 
cases  collected  bj  Beumer,  the  kidney  was  healthy  in 
twain  si\.  which  is  conclusivi    i  that   a  Bingle 

kidney  can  perform  the  functions  of  two  glands  for 
years  In  four  instances  a  single  enlarged  but  other 
"wise  healthy  gland  was  found  in  individuals  between 
forty  and  nftj   years  of  aire.      While  a  single  kidney 


remains  healthy,  no  indication  of  the  anomaly  is  ordi- 
narily discern i ble.  On  the  other  hand,  the  existence  of 
disease  in  twenty-two  out  "i  forty-eight  cases  of  Bingle 
kidney  establishes  the  fact  that  the  increased  function 
entails  a  verj  marked  predisposition  to  disease,  and  par- 
ticularly to  chronic  interstitial  changes,  of  the  very 
greatest  surgical  importance  is  the  fact  that  in  ten  out  of 
these  twenty  i  calculi  wen-  found  in  the  renal 

pelvis  or  in  the  ureter,  and  that   in  five  eases  death 
Milted  fr anuria  in  consequence  of  calculous  impaction. 

I  he  mi]  i.  .  i  ilii  i    .  i  'In    inng    111    Illlii.l  the  |ile.h:  ]::■  lll-Hi  of 

the  single  gland  to  disease  and  displacement  is  practi- 
cally illustrated  hj  the  remarkable  case  of  Polk,  who  un- 
wittingly removed  the  only  kidney  a  patient  had.  She 
survived  eleven  days,  w  ith  complete  anuria.  The  autopsy 
revealed  the  congenital  absence  of  one  gland. 

Diagnosis.  —  It  is  quite  natural  thai  many  plans-  should 
have  been  proposed  to  ascertain,  when  nephrectomy  is  in- 
tended, whether  two  kidneys  are  present,  and  the  condi- 
tion of  the  gland  upon  which  a  double  dutj  is  to  he  im- 
posed.  When  temporary  obstruction  of  the  ureter  ofa 
diseased  kidney  recurs  from  time  to  time,  the  alternating 
excretion  of  normal  and  abnormal  urine  may  give  a  posi- 
tive indication  ol  the  presence  of  a  healthy  kidney.  <»n 
the  other  hand,  the  presence  ol  anomalies  in  the  genera- 
tive cr^anc  in  cases  st  rcml  disease  requiring  Miiyit  d 
interference,  calls  for  special  precautions  to  exclude  the 
existence  of  a  "  Bingle  "  kidney. 

Simon,  of  Heidelberg,  for  this  purpose,  first  suggested 
and  practised  catheterization  of  the  ureters  in  women, 
This  he  accomplished  by  firsl  dilating  the  urethra  under 
chloroform  anaesthesia.  Grunfeld,*  of  Vienna,  claims  to 
be  able  to  accomplish  the  same  object  by  means  of  the 
endoscope  and  sound,  while  New  man,'  of  Glasgow,  illu- 
minatcs  the  interior  of  the  bladder  with  an  electric  lamp 
for  the  same  purpose.  Very  few  operators  have  succeeded 
in  examining  the  ureters,  even  in  females,  in  males  this 
procedure  is  entirely  unfeasible,  unless  it  be  preceded  by 
a  perineal  incision.  Percussion  likewise  fails  to  e 
positive  information  as  to  the  presence  of  a  kidney,  since 
the  dulness  of  the  lumbar  muscles  themselves  is  suffi- 
ciently great  to  be  unaffected  by  the  presence  or  absence 
of  the  gland  beneath.  In  exceptional  cases  valuable 
points  maj  be  obtained  from  exploration  of  the  abdomen, 
with  the  hand  introduced  into  the  rectum,  lint  this 
method  is  associated  with  very  considerable  danger  <>f 
laceration  of  the  gut  and  rupture  of  the  peritoneum, 
Numerous  cases  have  been  recorded  in  which  death  fol- 
lowed this  procedure,  and  many  more  have  doubtless  oc- 
curred which  have  not  been  published. 

The  temporary  occlusion  of  the  ureter  of  the  dis 
kidney  would  give  invaluable  information  as  to  the  con- 
dition of  the  opposite  viand.  Weir  recommends  the  use 
of  Davy's  lever  for  this  purpose,  while  Sands  advises 
compression  ol  the  ureter  with  the  hand  in  the  rectum. 
Dr.  A.  Tuchman '  has  devised  a  small  forceps,  fashioned 
like  a  lithotrite,  betwi  i  n  the  blades  of  which  he  prop 
to  grasp  the  vesical  end  ol  the  ureter,  and  to  hold  it  while 
the  urine  continues  to  flow  from  the  opposite  ureter.  Sil- 
verman,'of  Breslau,  has  constructed  a  double  catheter, 
contained  within  the  other.  Attached  to  the  inner 
instrument  is  a  small  gutta-percha  balloon,  w  hich  is  filled 
with  twentj  cubic  centimetres  of  metallic  mercury  after 
ii  hasbeen  introduced  into  the  bladder.  The  balloon,  thus 
distended,  projects  from  an  orifice  in  the  outer  cannula, 
and  compresses  the  ureter.  Silverman  has  used  this  some- 
w  hat  complicated  apparatus  twentj  -seven  times  in  twenty- 
two  £  five  of  whom  were  males.  For  physiolog- 
ical tests  concerning  the  quantity  of  urine  excreted  the 
instrument  answered  admirably.  It  has  nol  been  tried 
in  cases  of  disease.  The  most  feasible  method,  probably, 
is  that  of  Polk,  who.  alter  washinj  d  i  mptying  the 
bladder,  compresses  the  ureter  with  an  S-shaped  cathi 
counter  pressure  being  made  by  one  or  two  fingers  pushed 
far  into  the  rectum  \~  urine  from  a  sound  kidney  isse- 
creled  at  at  lout  the  rate  Of  a  minim  in  four  or  five  seconds, 

it  will  not  requin    long  continued  pressure  to  secure  the 
amount  of  urine  necessary  for  satisfactory  examination. 
Temporary    <  sposure  and  compression  of  the  ureter 
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and  exploratory  laparotomy  have  also  been  suggested  as 
measures  to  determine  the  presence  of  a  second  kidney. 
Happily  such  extreme  procedures  are  not  readily  adopted, 
and  we  are  therefore  compelled  to  rely  upon  what  can 
be  gleaned  from  a  careful  examination  of  the  urine,  and 
particularly  as  to  whether  the  quantity  of  urine  daily  ex- 
creted falls  far  short  of  the  normal. 

Displacements  of  the  Kidney. — Held  in  its  normal 
position  by  the  tunica,  adipasa,  the  kidney  makes  but  a 
limited  excursion  of  a  little  less  than  an  inch  during  a 
deep  inspiration.  But  in  consequence  either  of  rapid 
shrinkage  of  the  perineal  fat,  relaxation  of  the  abdomi- 
nal wall,  or  an"  injury,  the  organ  frequently  leaves  its 
anchorage  and  becomes  the  subject  of  more  or  less  de- 
cided displacement.  This  condition  has  been  made  the 
subject  of  special  study  by  E.  Hahn  s  and  Landau,9  of 
Berlin,  and  Dr.  Newman,10  of  Glasgow.  According  to 
the  latter,  renal  displacements  are  to  be  divided  into 
three  classes  :  1,  Simple  displacements  without  mobility 
of  the  organ  ;  2,  movable  kidney,  in  which  the  gland  is 
still  retroperitoneal,  but  decidedly  mobile  ;  and  3,  "float- 
ing "  kidney,  in  which  there  is  a  distinct  meso-nephron  by 
which  the  gland  is  loosely  held  to  the  posterior  abdominal 
wall. 

Simple  displacements  may  be  either  congenital  or  ac- 
quired. In  the  former  variety,  as  has  already  been  seen, 
the  misplacement  is  frequently  associated  with  malfor- 
mation. In  these  cases  the  position  of  the  colon  and  the 
length  of  the  ureters  also  deviate  from  the  normal  condi- 
tion. In  three  hundred  post-mortem  examinations,  New- 
man detected  such  simple  malposition  eight  times,  and 
in  only  three  of  these  cases  did  the  suprarenal  bodies  share 
the  anomalous  position  of  the  kidney.  When  simple  dis- 
placements are  acquired,  it  is  generally  in  consequence 
of  pathological  encroachments  of  contiguous  organs,  such 
as  the  liver  and  spleen,  or  from  the  increased  weight 
caused  by  the  growth  of  neoplasms.  While  the  ordinary 
.  direction  of  the  acquired  displacement  is  downward,  it 
may  take  place  upward  or  laterally.  In  rare  instances 
the  displacement  is  complicated  by"  axial  rotation  of  the 
gland. 

Both  varieties  of  simple  displacement  generally  escape 
observation  during  life,  since  they  rarely  give  rise  to 
grave  symptoms.  Sometimes  the  misplaced  organ  has 
been  mistaken  for  an  abdominal  tumor,  or  has  obstructed 
the  natural  progress  of  labor,  but,  as  a  rule,  the  autopsy 
alone  reveals  the  true  condition. 

The  second  and  third  classes  of  renal  displacements  have 
been  separated  on  anatomical  grounds  alone.  The  mova- 
ble differs  from  the  floating  kidney  in  only  two  particu- 
lars. The  latter  is  entirely  covered  by  peritoneum,  and,  as 
in  the  cases  of  Hendersen,  Lindsay  Stevens,  and  Keetley, 
presents  a  complete  meso-nephron  ;  it  therefore  follows 
that  the  floating  kidney  is  a  congenital  anomaly.  The 
movable  kidney  is  far  more  frequently  encountered,  and  is 
probably  always  acquired.  As  a  rule,  in  this  condition, 
the  gland  is  capable  of  less  extensive  movements  than  is 
the  floating  kidney,  although  the  looseness  and  flaccidity 
of  the  subperitoneal  connective  tissue  may  be  such  as  to 
permit,  in  some  cases,  the  wandering  gland  "  to  encroach 
upon  the  opposite  side  of  the  belly."  A  differentiation  of 
the  two  conditions  during  life  is  impossible,  even  if  it 
were  practically  important,  which  it  is  not. 

Wandering  kidney  is  much  more  common  in  women 
than  in  men.  Of  96  cases  collected  by  Ebstein,11  82  oc- 
curred in  females  and  14  in  males  ;  Newman  finds  it  in 
the  proportion  of  one  male  to  seven  females.  In  the  great 
majority  of  cases  the  displacement  occurs  on  the  right 
side,  although,  according  to  Landau,  both  glands  are  in- 
volved in  about  five  per  cent,  of  all  cases.  Again,  it  is 
more  prone  to  affect  women  accustomed  to  hard  work, 
and  in  whom  the  abdominal  parietes  have  lost  their  resili- 
ency from  repeated  pregnancies.  Thus  about  forty-six 
per  cent,  of  the  cases  observed  are  between  the  thirtieth 
and  fortieth  years,  twenty  per  cent,  from  forty  to  fifty 
years,  and,  in  all,  eighty-one  percent,  between  the  ages  of 
twenty  and  fifty.  The  influence  of  the  loss  of  elasticity 
in  the  abdominal  walls  in  predisposing  to  this  condition 
of  the  kidney  appears  to  be  shown  by  the  fact  that,  ac- 


cording to  Landaus  tallies,  twenty-five  per  cent,  of  the 
patients  had  pendulous  abdomen,  thirteen  per  cent,  suf- 
fered from  descent,  fifteen  per  cent,  from  retroflexion  of 
the  uterus,  and  seven  per  cent,  from  hernia.  Rapid  gen- 
eral emaciation  from  acute  febrile  diseases  likewise  pre- 
disposes to  renal  displacement.  Cruveilhier  believes 
that  corsets  predispose  to  this  disease  ;  a  belief  that  is 
disposed  of  by  the  fact  that  wandering  kidney  occurs, 
most  frequently  among  the  hard-working  women  of  Ger- 
many, to  many  of  whom  a  corset  is  an  unknown  article 
of  dress. 

Symptomatology. — The  subjective  symptoms  of  floating 
kidney  vary  enormously  in  different  individuals.  While 
productive  of  no  harm,  and  only  accidentally  discovered 
in  some  persons,  it  may,  in  others,  through  the  severity 
of  the  pain,  the  inability  to  work,  and  the  gastric  and 
mental  complications,  ultimately  shorten  life.15  The  sen- 
sation most  frequently  experienced  is  that  there  is  some- 
thing wrong  or  loose  on  one  side  of  the  abdomen.  Pa- 
tients complain  of  a  sense  of  weight,  or  of  a  dragging 
pain  which  predisposes  to  strange  fits  of  melancholy. 
The  stomach  participates  largely  in  the  subjective  symp- 
toms. There  is  almost  always  a  loss  of  appetite,  fre- 
quently associated  with  attacks  of  vomiting  and  of  cardiac 
palpitation.  The  symptoms,  which  are  to  be  explained 
by  traction  on  the  duodenum  or  the  peritoneum,  often 
lead  to  diagnostic  errors.  These  are  the  less  easily  avoided 
since  disturbances  of  the  urinary  secretions  are  generally 
absent.  The  neuralgic  pains  occasionally  complained  of 
are  always  on  the  affected  side,  and  at  times  become  ex- 
cruciating. While  they  are  generally  felt  in  the  lumbar 
region,  they  often  follow  the  course  of  the  ureter,  simu- 
lating the  pain  of  renal  colic.  Pain  in  the  labia,  the  tes- 
ticle, or  along  the  course  of  the  anterior  crural  nerve,  is. 
frequently  present. 

Alterations  in  the  relations  of  the  vascular  and  excre- 
tory apparatus  of  a  floating  kidney  may  be  produced,, 
and  at  times  be  followed  by  serious  results.  In  conse- 
quence of  temporary  but  frequent  deflections  of  the  ure- 
ter hydro-nephrosis  may  supervene,  and  torsion  of  the 
vessels  may,  as  Dietl,  Landau,  and  others  have  shown, 
produce  strangulation  with  symptoms  of  collapse.  Such 
»rave  symptoms  usually  supervene  after  severe  and  sud- 
den exertions,  and  are  followed  by  sharp  pain,  tympanitic 
distention  of  the  abdomen,  anxious  expression  of  coun- 
tenance, and  rapid  and  thready  pulse.  Usually  the  kid- 
ney ' '  rights "  its  position  and  these  violent  symptoms 
disappear. 

The  diagnosis  of  a  floating  kidney  rests  upon  the  de- 
tection of  a  tumor  of  about  the  size  and  shape  of  the 
kidney  in  the  abdominal  cavity.  In  many  cases  the  dis- 
covery is  first  made  by  the  patient.  The  tumor  ordinarily 
glides  easily  from  place  to  place,  being  felt  at  one  moment 
in  contact  with  the  anterior  abdominal  wall,  when,  sud- 
denly gliding  from  between  the  fingers,  it  is  felt  to  slip 
backward  into  its  normal  position.  This  reposition  of 
the  gland  is  facilitated  by  the  recumbent  posture.  When 
difficulties  are  encountered  in  feeling  the  tumor,  biman- 
ual palpation  of  the  lumbar  region,  with  one  hand  in 
front  and  the  other  behind,  generally  enables  the  exam- 
iner to  grasp  the  kidney  between  the  fingers  and  to  feel 
the  pulsations  of  the  renal  vessels. 

Treatment. — The  management  of  cases  of  floating  kid- 
ney resolves  itself  into  the  palliative  and  curative.  In  the 
majority  of  cases  the  former  alone  suffices.  Indeed,  a 
statement  made  to  the  patient  that  the  floating  body  is  not 
a  "tumor"  often  largely  relieves  the  anxiety  and  con- 
duces to  his  or  her  comfort.  This  is,  however,  greatly 
enhanced  by  the  use  of  an  elastic  abdominal  supporter, 
to  wiiich  a  smaller  posterior  and  a  larger  anterior  concave 
pad  have  been  attached.  Such  an  elastic  bandage  is  more 
efficacious  than  an  instrument  fashioned  like  the  ordinary 
hernial  truss. 

When  the  symptoms  are  not  relieved  by  such  retentive 
appliances,  the  surgeon  has  at  his  command  either  of  two 
operative  procedures  for  the  permanent  relief  of  the  af- 
fection. The  more  severe  of  these,  and  until  1881  the 
only  one,  is  nephrectomy.  The  other  is  nephrorrhaphy,  or 
the  suturing  of  the  wandering  viscus  into  its  normal  posi- 
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tion.  This  operation  was  first  rudely  practised  by  Green- 
ville Dowell,"  "I  Galveston,  Tex.,  in  i*7!t.  Ii  wn-  re 
fined  into  u  recognized  Burgical  procedure  by  E.  Halm. 
(.t  Berlin,  in  isM  Since  the  amount  of  excreting  renal 
tissue  is  not  diminished  by  nephrorrhaphj  ,  tin-  danger  of 
1 1 1 •  existence  of  a  single  gland  does  not  come  into  con- 
sideration, and  the  liteot  thepatienl  is  rarely  imperilled, 
it  sin  mi  hi  always  be  given  the  preference  over  excision  of 
the  gland.     Only  one  fatal  result  has  thus  far  been  n- 

corded  from  it."     N<  phrect y  i-  only  permissible  when 

nephrorrhaphj  h:is  failed,  and  the  patient's  life  is  siill 
seriously  threatened,  <>r  when  the  movable  kidney  is  dis 
eased  and  the  fixed  gland  bealthy. 

There  have  been  recorded  twenty-two  operations  of 
nephrorrhaphj .  The  operators  were  1  balm,  in  five  cases  ; 
II.  Braune,  in  two';  Dunning, Ceccherelli,  Weir,  Agnew, 
Bsmarch,  Gardner,  Newman,  Svenson,  Bergmann,  lia- 
sini,  Gilmore,  de  Paoli,  Kuester,  .June,  and  J.  Greig 
Smith,  In  many  of  these  the  resull  was  perfect,  in  only 
a  few  was  there  a  partial  success,  and  in  the  cases  of 

Jurie,  Gilmore,  and  Agnew  sec lary  nephrectomy  was 

rendered  necessary. 

The  operation  itself  presents  no  great  difficulties.  The 
patient  rests  upon  a  pillow  placed  under  the  Bide  oppo- 
site to  the •  in  be  operated  upon.     An  incision  is  made 

in  the  lumbar  region,  as  for  nephrectomy.  When  the 
perirenal  tat  has  been  exposed,  the  kidney  is  pushed  into 
its  normal  position,  and  retained  in  place  by  from  four  to 
ten  catgut  or  silk  sutures  passed  through  the integutnent 
ami  muscular  iim^.  on  the  one  hand,  and  the  fibrous  cap- 
sule Of  the  kidney,  mi  the  other.  The  wound  is  ordinarily 
treated   by   the  open   method,    since  the  cicatricial   tisSUC 

following  the  granulation  process  is  most  serviceable  in 
retaining  the  kidney  in  place.  As  a  lasl  resource  ne 
phrectorny  must  sometimes  he  performed.     According  to 

GrOSS,"  boating   kidneys  have  been    extirpated   22  times, 

with  K5  recoveries  ami  '.)  deaths,  or  a  mortality  of  40.9 

percent.      Of  1!)  ventral  operations,  11  were  cured  and  8, 

or  42.10  per  cent.,  died,  whereas  of;!  lumbar  operations 
only  1  succumbed.  In  nephrectomy  for  floating  kidney. 
provided  tin  diagnosis  is  a  rtain,  preference  should  always 
be  given  to  the  lumbar  operation,  irrespective  of  the  ex- 
istence of  a  complete  peritonea]  covering  for  the  kidney 
or  the  presence  Of  a  meso  nephron. 

1n.ii  hiks  —  Injuries  of  the  kidney  may  be  divided  into 
contusions  and  penetrating  wounds. 

Contusions  are  far  more  frequently  encountered  in  civil 

practice  than  penetrating  wounds.  In  military  practice 
the  reverse  obtains.  Hidden  deeply  in  the  recesses  of  the 
abdomen  the  kidney  is  not  liable  to  injury.  Of  two 
thousand  six  hundred  and  ten  inspections  of  persons  (ly- 
ing of  till  kinds  of  injuries  and  diseases,  there  were  thir- 
teen instances  Of  injured  kidneys;  Of  these,  twelve  were 
subparietal  and  one  a  penetrating  wound  (Morris).  Re- 
sulting, as  a  rule,  from  a  more  or  less  severe  fall  or  blow 
in  the  lumbar  region,  from  the  passage  Of  awheel  over 
the  body,  or  from  a  sudden  twist  or  doubling  up,  these 
subcutaneous  injuries  of  tin-   kidney  vary  in  degree   from 

a  slight  bruise  to  a  complete  rupture  or  disorganization 
of  the  gland.  Even  in  the  mildest  cases  there  is  a  con 
siderable  extravasation  of  blood  in  the  circumrenal  con- 
nective tissue,  and  blood  has  been  found  in  the  pelvis  of 
the  kidney  even  when  there  was  no  appreciable  tear  in 
the  substance  of  the  gland.  In  severer  cases  the  capsule 
is  ruptured,  and  the  kidney  itself  is  embedded  in  coagu- 
lated blood.  When  the  peritoneum  is  torn  at  the  timeof 
the  accident  the  entire  abdominal  cavity  may  be  tilled 
with  COagula.      The  laceration  of  the  kidney  may  be  sin 

gle  or  multiple.     As  a  rule,  the  rent  has  a  transverse  di 

it  ill  the  severest  cases  the  gland  is  torn 
into  an  upper  and  lower  portion,  separated  from  each 
other    by  a  Clot.      The    Ureter   and  bladder  are    not    infre 

quently  filled  with  Boft   coagula,     <>i    thirty-four  fatal 

cis,-  ,,|    injury  to  the  kidney,  the  bladder W8S  tilled  with 

coagula  in  three,  lii  a  few  rare  cases  the  injury  Involved 
the  upper  end  of  the  ureter,  which  was  completely  torn 

acrOBS,  When  \cr\  extensive  subcutaneous  lacerations 
ot  the  kidney  are  found,  the  lesion  is  often  only  otic  of  a 
number  which,  within  a  few   hours    cause  death.      Fract- 


ure of  a  number  of  ribs,  rupture  of  the  lung,  liver,  or 
spleen,  and  damage  to  the  spine  and  second  kidney  have 
all  been  witnessed  as  complications  of  subparietal  injury. 
In  fourteen  out  of  thirty-tour  cases  oi  fatal  injury  to  the 
kidney,  tabulated  by  Maas,"  this  formed  only  part  of  the 
damage  inflicted.  In  one  case  both  kidneys  were  in- 
jured, and  in  two  there  was  an  absence  of  a  second  gland. 

Symptoms. — The  evidences  of  renal  contusions,  while 

not  always  clearly  defined,  are  generally  sufficiently  well 

marked  for  diagnosis.  They  are  pain,  diminution  in  the 
quantity  of  urine,  hematuria,  and  the  presence  of  a  more 

or  less  decided  tumor.  Immediately  after  the  accident 
the  ordinary  manifestations  of  an  abdominal  injury  are 
present  The  patient  is  pale  and  covered  with  cold"  per- 
spiration. The  pulse  is  quick,  feeble,  and  small.  There 
are  usually  nausea  and  vomiting.  When  the  suppression 
of    urine    incidental    to    this    condition    of    shock    pat 

away,  the  urine,  which  is  probably  reduced  in  quantity, 

usually  contains  considerable  blood,  hematuria  being 
the  most  constant  symptom  of  renal  injury.  The  blood- 
dots  expelled  are  often  casts  of  the  ureter  or  pel  vis.  If 
they  have  been  retained  in  the  latter  place  for  any  length 
of  time  the  blood-COrpUBCles  are  washed  from  them,  and 
they  arc  then  emitted  as  white,  fibrinous  masses      Again, 

large  coagula  may  be  retained  or  may  accumulate  in  the 
bladder,  where  they  excite  a  cystitis  which  Often  entails 
great  Buffering.  In  very  exceptional  cases  the  coagula 
so  completely  block  up  the  ureter  that  hematuria  is  not 
present.  In  a  case  of  this  nature,  in  which  the  urine  re- 
mained clear,  Yerneuil  correctly  based  his  diagnosis  on 
the  gradually  increasing  quantity  of  urine  passed  front 
day  to  day  as  the  uninjured  kidney  grew  accustomed  to 
double  duty."  The  pain  complained  of  is  deep-seated, 
being  either  in  the  lumbar  or  hypogastric  region,  or  fol- 
lowing  the  course  of  the  ureter.  Often  there  is  a  painful 
retraction  of  the  testicle  toward  the  external  abdominal 
ring.  Palpation  over  the  injured  side  is  always  very 
painful,  and  frequently  a  distinct  tumefaction,  if  not  a 
circumscribed  tumor,  can  be  fell  in  the  hypochondrium 

or  loin.  This  is  always  of  rapid  formation,  dull  on  per- 
cussion,  and,  when    inflammatory    changes  ensue,    gl 

rise  to  the  rigidity  of  the  abdominal  muscles  bo  character- 
istic of  peritonitis  from  other  can- 

Prognosis. — While  severe  contusions  of  the  kidney  of- 
ten terminate  fatally  from  hemorrhage  or  the  severe  in- 
flammatory processes  that  follow  the  extravasation  of 
urine  and  blood,  it  is  certain  that  the  prognosis  is  not  so 
unfavorable  as  many  authors  have  been  led  to  suppose. 
Simon"  was  enabled  to  gather  10  cases,  of  which  3  re- 
covered  and  7  died;  4  inconsequence  of  hemorrhage, 
2  from  abscess,  and  1  from  anuria,  a  second  kidney  be- 
ing absent.  Bloch  "  collected  40  Cases,  of  which  17  ter- 
minated favorably.  Finally,  Mass  *°  tabulated  71  cac 
of  which  ;!7  recovered  and  ;>4  succumbed  ;  of  this  num- 
ber, 16  proved  fatal  from  injury  to  one  kidney  only. 
Where  the  immediate  cause  of  death  could  be  ascer- 
tained it  was  found  to  he  due  to  primary  hemorrhage  in 
<>  eases,  ti,  secondary  hemorrhage  in  4,  and  to  abscess 
in   I. 

Treatnu  /,/. — Absolute  rest  in  bed  is  the  first  essential  in 
the  management  of  these  cases.  This,  with  the  applica- 
tion of  ice-bags  and  the  hypodermatic  administration  of 
I  and  morphia,  in  most  cases  effectually  controls  the 
bleeding.  When  the  dots  are  large,  and  by  tilling  the 
bladder  give  rise  to  violent  tenesmus,  the  viscus  should 
be  frequently  washed  out  through  a  large  catheter,  the  • 
Big<  lo\v  evacuator  being  admirably  adapted  to  this  pur- 
To  facilitate  the  healing  process  as  much  as  pos- 
sible, the  kidneys  should  be  relieved  of  excessive  work. 
Therefore  the  diet  must  be  light,  altogether  fluid,  and 
limited  in  quantity.  Close  attention  should  be  given  to 
the  condition  of  the  bow<  is,  since  fatal  hemorrhage  may 
OCCUr  from  straining  while  at  Btool.  Should  the  hemor- 
rhage continue  notwithstanding  this  treatment,  and  it 
become  evident  that  a  fatal  issue  is  merely  a  question  of 
liinc.an  exploratory  lumbar  incision  is  plainly  indicated, 
and  if  marked  disorganization  of  the  kidney  be  found,  ne- 
phrectomy   is  demanded.      It    the   vesical    tenesmus    still 

continue,  median  cystotomy  may  subsequently  be  made. 
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This  course  was  first  pursued  by  Rawdon,21  nephrectomy 
being  performed  on  the  seventeenth,  and  cystotomy  on 
the  twenty-first,  day  after  the  injury.  The  patient  died 
on  the  fortieth  (lay  from  suppuration  of  the  opposite  kid- 
ney, probably  induced  by  the  prolonged  retention  of  dis- 
integrating coagula  in  the  bladder.  A  case  of  nephrec- 
tomy for  injury  was  also  recently  recorded  by  Dr.  von 
Arx,22  of  Switzerland.  The  operation  was  deferred  to 
the  twentieth  day.  It  is  probable  that  if  in  similar  cases 
operative  procedures  should  be  resorted  to  at  an  earlier 
period  the  result  would  be  less  unfavorable.  When  rig- 
ors and  elevations  of  temperature,  pyuria,  and  increased 
tumefaction  in.  the  loins  indicate  the  existence  of  inflam- 
mation in  the  injured  part,  recourse  must  be  taken  to  the 
treatment  appropriate  in  cases  of  renal  or  perinephritic 
abscesses. 

Penetrating  wounds  of  the  kidney,  resulting  most  fre- 
quently from  gunshot  or  bayonet  injuries,  have  long  been 
the  subject  of  discussion  among  writers  on  military  sur- 
gery. As  early  as  1536  Gittler  published  a  formal  trea- 
tise on  the  subject.  Chopart  cites  instances  of  recovery 
related  by  Fallopius,  Dodonaeus,  Valleriola,  and  La  Motte. 
Morgagni  describes  the  case  of  a  tailor  stabbed  in  the 
right  kidney,  March  24,  1742,  "  on  the  very  day  the  res- 
urrection of  our  Saviour  was  celebrated — a  circumstance 
which  made  the  fact  more  heinous."  23  Hevin  and  Rayer 
treat  of  renal  wounds  in  an  explicit  manner. 
•  In  penetrating  renal  wounds  the  direction  of  the 
wound  plays  an  important  role.  Penetration  from  the 
rear  may  ensue  without  injury  to  other  organs  or  to  the 
peritoneum  ;  in  anterior  wounds  the  peritoneum  must 
necessarily  be  injured,  and  other  viscera  are  often  impli- 
cated. In  wounds  of  the  right  kidney  the  liver,  in  those 
of  the  left  the  stomach  and  intestine,  would  most  likely 
be  involved.  That  wounds  of  the  kidney  may  be  re- 
ceived from  in  front  without  injury  to  the  overlying  vis- 
cera is  illustrated  by  the  following  case  of  Baudens  :  **  A 
young  girl  accidentally  discharged  a  revolver  while  clean- 
•  ing  it.  The  ball  entered  above  and  a  little  to  the  left  of 
the  umbilicus.  No  wound  of  exit  was  found.  The  acci- 
dent was  immediately  followed  by  paralysis  of  the  left 
leg  and  haeniaturia.  Recovery  ensued,  with  slight  mani- 
festations of  peritonitis,  but  the  leg-paralysis  became 
permanent.  It  is  probable  that  the  missile,  after  perfo- 
rating the  kidney,  lodged  in  or  near  the  vertebrae.  No 
symptom  of  injury  to  the  intestine  was  at  any  time  ob- 
served. 

Fully  ninety  per  cent,  of  penetrating  wounds  of  the 
kidney  are  the  result  of  gunshot  injury.  The  remaining 
cases  occur  from  sabre  thrusts  and  wounds  produced  by 
scythes,  pitchforks,  or  knives.  In  one  instance  a  pitch- 
fork entered  the  rectum,  and  after  perforating  the  gut 
injured  the  left  kidney.25 

The  symptoms  of  penetrating  wounds  of  the  kidney 
greatly  resemble  those  of  subparietal  laceration.  Two 
pathognomonic  signs  are  generally  present  :  They  are 
haematuria  and  the  discharge  from  the  wound  of  urine, 
either  clear  or  tinged  with  blood.  In  rare  cases,  however, 
both  of  these  symptoms  may  be  absent.  If  oidy  the  cortex 
is  injured,  haematuria  is  not  necessarily  present,  and  un- 
less the  tubular  part  of  the  gland  or  its  pelvis  be  involved, 
there  need  be  no  discharge  of  urine  from  the  wound. 

The  records  of  the  late  civil  war  contain  twenty-six 
alleged  instances  of  recovery  from  shot  wounds  of  the 
kidney.  Haematuria  is  reported  as  present  in  fifteen  of 
these  cases.  The  escape  of  urine  by  the  external  wound 
could  rarely  be  inferred  from  the  meagre  memoranda  of 
the  attendant  symptoms.  Urinary  fistula  of  long  dura- 
tion is  reported  in  one  case  only. 

The  prognosis  of  penetrating  renal  wounds  varies 
greatly.  While  many  succumb  to  haemorrhage  or  peri- 
tonitis during  the  first  week,  and  others  to  exhaustion 
from  protracted  suppuration,  many  cases  doubtless  re- 
cover. Lesgouest sc  has  published  a  case  that  is  convinc- 
ing. A  Russian  soldier  at  Inkerman  received  a  shot 
wound  of  the  kidney  and  of  the  knee.  He  succumbed 
to  the  latter  after  long  suffering.  The  autopsy  revealed 
a  depressed  stellate  cicatrix  of  the  kidney,  the  fibrous  tis- 
sue of  which  traversed  the  entire  thickness  of  the  ffland. 


G.  Simon  also  reports  three  recoveries  which  came  under 
his  observation  in  the  Franco-German  War.  In  the  latter 
cases  suppuration  continued  from  six  weeks  to  two  years. 

The  treatment  of  these  cases  differs  but  little  from  that 
of  the  contused  variety.  When  there  is  any  reason  to 
believe  that  foreign  matter  exists  in  the  wound,  digital 
exploration  should  be  carefully  made  with  a  view  to  its 
removal.  This  is  sometimes  accomplished  per  Has  natu- 
rales,  as  in  the  case  narrated  by  Hennen,  in  which  an  of- 
ficer passed  a  piece  of  cloth,  per  urethra/m,  seven  months 
after  having  been  shot  through  the  kidney.  When  uri- 
nary infiltration  and  abscesses  result  in  the  vicinity  of  the 
wound,  free  incision  and  drainage  constitute  important 
elements  of  treatment.  In  exceptionally  grave  cases  ex- 
tirpation of  the  gland  will  be  required.  In  large  incised 
wounds  of  the  loin  partial  closure  is  advisable  to  prevent 
prolapse  of  the  kidney,  which  may  or  may  not  be  injured. 
Should  this  take  place  an  effort  at  reposition  must  be 
made,  the  external  wound  being  enlarged  if  necessary. 
If  the  organ  is  injured,  or  cannot  be  replaced,  it  should 
be  removed  after  preliminary  ligation  of  its  vessels. 
Three  successful  cases  of  this  nature  have  been  recorded 
by  Brandt,  Marvaud,  and  Hamilton  (Gross). 

Perirenal  Abscess. — The  areolar  tissue  around,  and 
particularly  that  behind,  the  kidney  is  often  the  seat  of 
inflammatory  changes  which  lead  to  suppuration.  Al- 
though abscesses  in  this  region  were  recognized  by  many 
writers  of  antiquity,  it  remained  for  Rayer  to  give  the 
first  systematic  description  of  perinephritis.  The  field 
explored  by  him  was  rapidly  cultivated  by  Halle,  De- 
marquay.  Trousseau,  and  more  recently  by  Kraetschmar, 
Bowditch,  Duffin,  Nieden,  and  Gibney. 

In  the  etiology  of  this  affection  the  important  fact  has 
been  determined  that  it  is  rarely  primary.  In  a  few 
cases,  mostly  recorded  by  older  writers  like  Rayer,  Bland, 
and  Gueneau  de  Mussy,  the  disease  developed  after  ex- 
posure to  cold  while  the  body  was  overheated.  In  other 
instances  it  has  followed  the  acute  infectious  diseases, 
particularly  small-pox.  But  the  causes  most  frequently 
active  in  the  production  of  perinephritis  may  be  divided 
into — 1,  traumatism  ;  2,  diseases  of  the  kidney  or  of  other 
parts  of  the  urinary  apparatus  ;  and  3,  extension  of  dis- 
ease from  contiguous  parts.  The  relative  frequency  of 
these  cases  is  shown  by  the  statistics  of  Duffin.  Of  26 
cases,  2  were  the  result  of  severe  injury  to  the  loin,  2  oc- 
curred after  childbirth,  8  resulted  from  kidney  disease,  1 
from  renal  abscess  following  lithotrity,  and  1  from  vesical 
irritation.  In  the  remaining  12  no  disease  of  the  urinary 
tract  could  be  discovered.  In  5  of  them  a  "sprain"  of 
the  loin  may  have  been  the  exciting  cause.  In  17  out  of 
166  cases,  tabulated  by  Nieden,21  the  perinephritis  was 
of  traumatic  origin.  In  the  etiology  of  this  disease  it  is 
important  to  remember  that  it  occurs  more  frequently  in 
persons  who  are  subject  to  low  forms  of  inflammation  than 
in  the  robust.  In  many  there  are  pulmonary  evidences 
of  tuberculosis.  In  such  individuals  any  overexertion,  a 
slight  sprain,  or  a  blow  on  the  loin,  by  producing  an  ex- 
travasation of  blood,  gives  rise  to  the  formation  of  a 
"  cold  abscess,"  just  as  slight  injuries  to  the  joints  in  the 
same  subjects  will  be  the  starting-point  of  tubercular  dis- 
ease, which  would  not  develop  from  a  like  trivial  cause 
in  a  healthy  individual. 

Among  the  renal  diseases  which  produce  perinephritis, 
calculous  pyelitis  takes  the  first  place.  Of  166  cases  col- 
lected by  Nieden,  25  were  of  this  nature.  The  calculus 
embedded  in  the  renal  pelvis  ulcerates  through  its  wall, 
and  enters  the  perirenal  fat  at  times,  where,  aided  by  the 
infiltration  of  urine,  it  speedily  produces  an  abscess. 
Pyelitis  and  pyelo-nephritis,  without  the  presence  of  a 
calculus,  may  also  give  rise  to  perinephritis,  and  the 
same  complication  follows  tuberculosis  and  metastatic 
abscesses  of  the  kidney.  Perinephritis  sometimes  results 
from  extension  upward  of  disease  in  the  lower  genito- 
urinary organs.  Chopart  observed  it  as  a  sequel  of  cas- 
tration, Halle  from  retaining  a  catheter  in  the  urethra, 
and  Trousseau  and  Nelaton  after  lithotrity.  In  many  of 
hese  cases,  doubtless,  pyelitis  was.  the  immediate  pre- 
cursor of  the  perinephritis. 

The  venous  and  lymphatic  relations  of  the  various  re- 


303 


Kid  lie  j  . 

K  Kill.    >  . 


REFERENt  E    HANDBOOK   OF   THE   MEDICAL   Si  IKM  ES 


-  of  the  retroperitoneal  space  are  bo  extensive  and 
close  thai  inflammatory  processes  are  easily  carried  from 
pari  i"  part,  li  is  in  this  way  thai  pelvic  cellulitis,  peri 
metritis,  perityphlitis,  psoas  abscess,  caries  of  the  ilium, 
abscess  ol  the  liver,  and  even  biliary  calculi  bav< 
known  to  invade  the  circumrenal  areolar  tissue.     Nor  ia 

ii  very  uncom n  for  this  tissue  to  be  involved  by 

coraceous  abscesses  before  a  fistula  is  finally  established 
in  the  ilio-costal  interspace. 

Bex  plays  an  important  part  in  the  etiology  ol  perine- 
phritis, since  seventy  per  cent,  of  the  cases  occur  in  males, 
li  is  also  a  disease  of  adult  life,  being  generally  1<  •  ■  ■  1 1 <  i  Ix 
tween  theagesof  twenty  and  forty.     Gibney,"  in  l  —  7 « i . 

recorded  nine  cases  occurring  in  childh I,  and  Nieden 

Btaies  thai  Bixteen  percent   ol  all  cases  develop  tx 
puberty. 

The  pathology  of  perinephritis  presents  points  of  ana- 
tomical interest  when  an  abscess  l < >] I. >w  -.  ii  N  almost 
always  behind  the  kidney.  In  a  few  instances  ii  has  been 
found  in  fronl  of  or  completely  surrounding  the  gland. 
Perforation  of  such  an  abscess  into  the  peritoneum  has 
more  than  once  resulted  fatally.  Abscesses  which  have 
developed  behind  the  kidney  often  assume  enormous  pro- 
portions, it   being  quite  comi i  for  them  to  contain  a 

quart  or  more  of  pus,  which,  from  its  proximity  to  the 
colon,  often  has  a  decidedly  faecal  odor.     In  exceptional 

-  from  four  to  eight  quarts  were  ton  ml  imprisoned  in 
the  abscess.  Their  great  Bize  can  only  be  accounted  for 
by  the  resistance  offered   by  the  lumbar  fascia,  which  is 

perforated  with  great  difficulty.    Far  i *e  frequently  does 

the  abscess  open  into  the  colon — m\  limes  in  twenty -six 

Duffin  Abscesses  of  the  right  kidney  have  been 
known,  according  to  Cruveilhier,  to  perforate  the  duo 
denum,  thus  giving  rise  to  copious  vomiting  of  pus,  or 
to  prof  use  diarrhoea  In  a  case  of  horse-shoe  kidney  it 
opened  into  the  rectum.  Either  by  direel  implication  of 
the  diaphragm,  or  by  extension  along  the  sheath  of  the 
psoas,  perirenal  abscesses  find  their  way  into  the  pleural 
cavity,  an  exit  being  finally  found  through  the  bronchi, 
In  yet  other  cases  the  pus  take-  a  downward  course. 
pointing  in  the  iliac  fossa,  or  even  below  Poupart's  lig- 
ament When  a  large  abscess  has  formed  around  the 
kidney,  this,  if  it  was  not  the  primary  scat  of  disease,  or 
dinarily  becomes  involved.  Its  parenchyma  cither  par- 
ticipates in  the  suppuration,  when  urinary  fistulae  arc 
often  established,  or  it  becomes  compressed.  After  the 
perinephritic  abscess  lias  opened,  and  its  walls  are  col- 
lapsed, the  kidney  is  often  found  embedded  in  a  firm, 
fibrous,  cicatricial  tissue  riddled  with  sinuses. 

Symptoms. — "  A  diffused,  dull,  ami  deep  seated  pain  is 
generally  the  first  manifestation  of  a  perinephritis.  It 
differs  from  the  acute,  sharp  pain  which  immediately 
follows  an  accident  to  this  region.  The  latter  is  exacer- 
bated by  the  slightest  movement,  hut  disappears  when 
the  patient  is  at  rest.  The  pain  of  a  perinephritis  is  con 
slant.  In  the  hepatic  or  splenic  regions,  or  in  the  Hanks. 
there  is  always  a  sense  of  great  discomfort,  heightened  at 
times  into  a  sharp  neuralgic  pain  shooting  toward  the 
il alia  Movements  of  the  thighs'  precipitate  them."*0 
The  position  of  the  patient  is  of  ten  characteristic  of  the 
disease.  To  relieve  pressure  he  inclines  toward  the  af- 
fected side  ;  the  thigh  is  fixed  and  motion  in  the  hip  lim- 
ited \\  Idle  walking  he  supports  himself  with  the  hand 
placed  on  the  middle  of  the  thigh,  and  when  seated  he 
rcsN  on  the  sound  Bide  only .  It.  as  is  often  the  case,  se- 
vere pains  in  the  knee  are  com  plained  of,  the  case  might 
easily  be  mistaken  for  one  of  two) 

The  local  symptoms  arc  associated  with  an  ill-defined 
swelling  in  the  region  of  the  kidney .  exquisitely  st  nsiiivc 
to  the  touch,  but  not  easily  yielding  the  sense  of  fluct- 
uation.    It   is  more  a  sensation  of  increased  resistance. 

\\  lien  suppuration  is  pronounced,  ll  net  nation  can  be  best 
elicited  by  bimanual  examination.  A.n  oedema,  or  at  least 
a  fulness  of  the  ilio  costal  interspace,  often  presents  itself 

long  before  the  pus  approaches  the  surface.       In   extreme 

cases  the  oedema  may  extend  from  the  nates  |, ,  the  scapula. 
sime  the  harmlessness  ol  exploratory  puncture  has  bet  n 
established,  the  recognition  of  these  signs,  s,,  important 
to  our  predeci  ssors,  has  diminished  in  importance. 


The  composition  of  the  urine  docs  not  always  throw 
light  on  the  nature  ol  tin  case.  In  the  twenty  sjx  , 
collected  by  Duffin,  urinary  symptoms  were  absent  in 
twelve  In  the  remaining  cases  there  was  pus  in  the 
urine  in  six.  blood  in  two,  two  Buffered  from  vesical  irri- 
tation, and  the  rest  had  kidney  disease  without  bladder 
si-ns. 

The  constitutional  manifestations  are  almost  always 
L'rave.  Elevation  of  temperature,  with  loss  of  appetite, 
dry  and  coated  tongue,  constipation,  and  bigh-eoli 
urine  are  common  to  t Ji is.,  ,-,s  to  other  deep-seated  inflam- 
mations. When  pus  has  formed,  rigors  suddenly  appear 
ami  are  repeated  at  irregular  intervals.  Rapid  ami  pro- 
rive  emaciation,  and  night-sweats  are  added  to  the 
symptoms,  s,,  that  the  patient,  often  in  a  lew  weeks. 
sometimes  not  until  many  months  have  passed,  pie-, 
the  appearance  of  one  with  hectic  fever  from  other 
causes. 

The  prognosis  of  perinephritis,  always  grave,  is  great- 
ly modified  by  the  cause,  and  even  to  a  greater  extent 
by  the  treatment.  Resolution  doubtless  ensues  in  mild 
cases.  Cases  of  traumatic  origin,  if  recognized  early, 
also  present  a  favorable  prognosis,  whereas  those  that 
complicate  puerperal  or  othi  r  septic  processes  generally 
assume  great  gravity.  When  the  disease  follows  ;t  renal 
affection,  the  prognosis  depends  entirely  on  the  amena- 
bility of  the  primary  disease  to  treatment.  Perforations 
into  the  peritoneum,  pleura,  or  luiu_r.  an-  almost  invariably 
fatal,  whereas  those  into  the  intestinal  canal,  after  pro- 
tracted Buffering,  occasionally  end  in  recovery.  When 
the  abscess  I  ither  primarily  or  secondarily,  involves  the 
pelvis  of  the  kidney,  urinary  fistulas  may  develop  and 
remain  indefinitely . 

Treatment. — since  resolution  is  possible  in  cases  result- 
ing from  exposure  or  trauma,  every  effort  should  be 
made  to  bring  it  about.  Absolute  rest,  the  application 
of  an  ice  bag,  mercurial  inunction,  and  in  traumatic  i 
local  depletion  by  cupping  or  leeching,  may  be  resorted 
to.     The  bowels  should  lie  kept  regular  by  enemata,  and 

opiates  administered  to  relieve  pain.  In  less  acute  ( 
while  evidences  of  suppuration  tire  still  in  default,  a 
number  of  blisters  applied  over  the  loins  w  ill  often  relieve 
the  pain,  and  may  prove  of  permanent  service.  When 
fever,  increased  suffering,  and  the  local  physical  sitrns 
indicate   the   formation   of   an   abscess.   large   poult 

should    be    applied    to    hasten    the    suppurati ve    pre 

Even  before  superficial  fluctuation   appears,  aspiration 

should   be   resorted   to  with   a   view  to  empty  the  ab- 
as soon  as  detet  ted.     No  one  now  questions  the  value  of 

early  evacuation  in  cases  of  perinephritic  abscess.  The 
older  method  of  opening  them  with  caustics  has  properly 
been  discarded,  and  the  choice  must  now  be  made  be- 
tween  aspiration  ami  free  incision  with  drainage.  Aspi- 
ration, however  valuable  as  a  diagnostic  measure,  cannot 
be  relied  upon  as  a  final  method  of  treatment,  since,  al- 
though patients  have  recovered  from  aspiration  alone,  in 
the  vast  majority  of  cases  the  abscess  refills  and  valuable 
time  is  lost  Incision  is  therefore  generally  necessary. 
In  whatever  direction  it  is  made,  it  should  be  sufficiently 
extensive  to  permit  a  thorough  digital  examination  of  the 
cavity.  While  most  operators  prefer  a  transverse  inci- 
sion, there  are  sonic  w  ho  prefer  an  oblique  incision  run- 
ning from  near  the  tip  of  the  last  rib  to  the  crest  of  the 
ilium.  In  either  case  the  dissection  should  be  a  slow 
one;  layer  alter  layer  being  divided  on  a  grooved  di- 
rector; bemorrage  being  checked  as  the  operation  pro- 
ln  greatly  emaciated  subjects  the  thermo- 
cautery may  be  advantageously  used  tor  opening  ii 
abscesses  H  hen  the  operation  is  performed  early,  pus 
may  be  evacuated  in  inly  small  amount,  or  not  at  all. 
liven  in  the  latter  case  the  depletion  and  relict  of  tension 
effected  by  the  operation  give  remarkable  relief.  As  in 
the  case  "f  a  felon  we  do  not  wait  until  pus  is  ready  to 
gusb  from  the  wound,  so  in  cases  of  perinephritis  the  i ll- 

cision  should  be  made  first,  and  the  plls  will  lake  (al'e  of 
When  the  (low    of  p  'he  abscess  cavity  should 

be  carefully  examined  with  the  finger  to  determine  the 

condition  ol  the  kidney  .  and  whether  or  uot  a  calculus  is 
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present.     It  should  then  be  washed  out  with  an  antiseptic 

solution,  and  partially  closed  with  sutures  alter  a  drain- 
age-tube of  large  calibre  has  been  inserted.  The  further 
treatment  must  be  in  accordance  with  established  surgi- 
cal principles.  The  burrowing  of  pus  must  be  carefully 
guarded  against,  and  too  early  removal  of  the  drainage- 
tube  particularly  avoided.  The  general  treatment  must, 
of  course,  be  sustaining.  Iron  and  quinine,  liberal  diet, 
and  alcoholic  stimulants  are  always  indicated  in  these 
cases,  to  offset  the  depression  arising  from  protracted  sup- 
puration and  to  avoid  exhaustion.  If  the  perirenal  ab- 
scess is  secondary  to  renal  disease,  this  must  be  treated 
before  hopes  of  relieving  the  former  can  be  entertained. 

Nephrolithiasis. — This  term  and  pyelitis  calculosa 
are  synonymously  used  to  designate  the  presence  of  solid 
concretions  in  the  pelvis  or  in  the  substance  proper  of  the 
kidney.  These  concretions  vary  in  size  from  the  barely 
perceptible  uric-acid  infarctions  which  occupy  the  urinif- 
erous  tubules  during  the  first  days  of  life,  to  stones  weigh- 
ing ten  ounces,  as  in  a  case  recently  observed  in  the  Bos- 
ton  City  Hospital.31  In  composition  and  shape  there  exists 
the  same  difference  as  in  size. 

In  the  etiology  of  this  disease  the  essential  feature  is  an 
abnormality  in  the  composition  of  the  urine  which  permits 
the  deposition,  in  crystalline  or  amorphous  state,  of  some 
of  its  constituents  on  the  mucous  lining  of  the  renal  pelvis 
or  calyces.  A  second  essential  in  the  formation  of  a  cal- 
culus is  the  presence  of  an  organic  basis,  in  the  form  of 
particles  of  mucus,  minute  blood-clots,  or  shreds  of  epi- 
thelium, which  cement  the  inorganic  matter  together  and 
permit  the  deposition  of  fresh  material  on  the  outside. 
"When  a  small  calculus  is  not  attached  to  the  walls  of  the 
pelvis  it  will  ordinarily  find  its  way  into  the  ureter.  As 
a  rule,  calculi  are  developed  on  the  apices  of  the  pyramids, 
where  they  are  attached,  until  from  their  weight  or  a  sud- 
den jar  they  are  forced  into  the  pelvis,  and  that  often  at 
a  period  of  their  growth  when  they  are  too  large  to  pass 
into  the  duct. 

•  The  most  common  form  of  renal  calculus  is  the  uric 
acid,  which  may  exist  alone  or  with  superimposed  layers 
of  the  phosphates.  Assmuth  found  a  uric-acid  nucleus 
in  all  of  nine  renal  calculi,  and  Ultzmann,  in  live  hundred 
and  forty-rive  cases,  found  a  similar  nucleus  four  hundred 
and  forty-one  times.  The  next  most  common  calculus  is 
the  oxalate  of  lime,  usually  found  in  small  stones  (mul- 
berry), or  as  the  nucleus  of  a  larger  stone  consisting  main- 
ly of  phosphates  or  urates.  When  uncovered  by  other 
deposits,  the  mulberry  calculus,  as  its  name  implies,  pre- 
sents numerous  little  excrescences,  which  make  it  the 
most  irritating  of  stones.  Phosphate  of  lime,  or  the  triple 
salt  of  ammonia  and  magnesia,  while  frequently  the  cov- 
ering  of  a  uric-acid  or  of  a  mulberry  calculus,  is  not  often 
itself  the  nucleus  of  a  stone.  By  impregnating  masses  of 
inspissated  mucus  or  pus,  they  often  give  rise  to  the  de- 
velopment of  large  but  smooth  stones  which  are  very  fri- 
able. At  times  the  phosphatic  calculus  assumes  most 
grotesque  forms  by  sending  prolongations  from  the  pelvis 
into  the  renal  calyces.  Cystin,  xanthin,  parasites,  and 
particles  of  a  renal  neoplasm  have  also  in  rare  cases 
formed  the  nuclei  of  renal  calculi.  Their  number  varies 
considerably.  The  mulberry  calculus  is,  as  rule,  single. 
Phosphatic  calculi,  being  often  of  secondary  development, 
are  sometimes  present  in  numbers  varying  from  two  or 
three  to  twenty  or  even  more.  In  exceptional  cases  of 
pyelitis  hundreds  of  minute  particles,  friable  like  mortar, 
are  found  distending  the  pelvis.  As  a  rule,  nephrolithi- 
asis affects  only  one  side,  and  by  preference  the'  left. 
There  is  a  large  proportion  of  cases,  however,  in  winch 
both  glands  are  simultaneously  affected,  or  in  which  the 
disease  develops  first  in  one  gland,  and  then,  after  a  vary- 
ing length  of  time,  in  the  other.  Men  are  more  fre- 
quently the  subjects  of  Hthiasis  than  women,  and  in 
childhood  the  disease  is  quite  common.  It  lias  repeated- 
ly been  observed  in  utero.  After  the  twentieth  year  the 
tendency  to  it  is  decidedly  diminished,  but  increases  again 
after  the  age  of  forty. 

As  a  stone  may  remain  in  the  bladder  for  years  without 
producing  marked  structural  changes,  renal  calculi  may 
also  continue  indefinitely  in  the  pelvis  or  pareuchyma  witli- 
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out  detriment.  This,  however,  is  not  the  rule.  The  ef- 
fects on  the  kidney  largely  depend  on  the  number,  situa- 
tion, and  form  of  the  calculi.  Numerous  calculi,  or  -loins 
with  a  rough  or  uneven  surface,  more  rapidly  induce 
changes  in  the  kidney  than  a  smooth,  oval  calculus  em- 
bedded in  a  calyx.  Indeed,  such  a  stone  may  become  en- 
capsuled  and  produce  no  noteworthy  lesion  of  the  gland 
itself.  As  a  rule,  the  first  changes  produced  by  a  renal 
calculus  are  in  the  mucous  lining  of  the  pelvis.  They 
are  of  an  inflammatory  nature  purely.  The  mucous  sur- 
face loses  its  glistening  appearance  and  in  places  becomes 
eroded.  Adherent  to  it,  and  removed  with  some  difficulty, 
is  a  tenacious  thick  pus,  or  even  a  fibrinous  deposit.  As 
the  inflammation  progresses,  if  there  be  no  obstacle  to  the 
escape  of  urine,  the  wall  of  the  pelvis  becomes  thickened 
in  parts,  while  in  others  ulceration  takes  place  until  the 
perirenal  capsule  is  at  times  perforated.  In  this  way  nat- 
ure rarely  effects  a  cure  of  the  disease.  With  further 
accessions  to  the  size  of  the  calculus  an  obstruction  to  the 
flow  of  urine  is  formed.  The  pelvis  is  more  or  less  tap- 
idly  distended  by  the  accumulated  pus  and  urine;  the 
papillae  are  eroded  ;  the  pyramids  are  gradually  flattened  ; 
the  cortical  substance  diminishes  in  thickness,  and  often 
becomes  the  wall  of  a  pyo-nephrotic  sac.  In  other  cases 
where  there  is  no  obstruction  the  inflammation  extends 
to  the  substance  of  the  gland,  where  numerous  abscesses 
develop,  and  either  by  continence  form  a  large  sac  or.  their 
contents  becoming  impregnated  with  lime  salts,  give  rise 
to  new  calculi. 

Symptoms. — The  chief  symptoms  which  direct  attention 
to  the  possible  existence  of  a  renal  calculus  are  pain  and 
the  appearance  of  blood  or  pus  in  the  urine.  The  first 
varies  greatly  in  its  severity,  often  the  patient  experi- 
ences only  a  sense  of  uneasiness  or  of  weight  in  the  lum- 
bar region,  exacerbated  by  violent  exercise  or  involuntary 
movements.  It  is  in  one  loin  only  that  the  pain  is  gener- 
ally felt,  although  it  may  sympathetically  affect  the  other, 
but  only  to  a  lesser  degree.  When  the  pain  is  severe  it 
is  almost  always  accompanied  by  frequent  de-ire  to  uri- 
nate, and  micturition  is  often  painful.  If  the  calculi  are 
multiple,  or  small  enough  to  enter  the  ureter,  they  give 
rise,  ordinarily,  to  attacks  of  renal  colic,  characterized  by 
sharp,  shooting  pains  in  the  loin,  testicle,  bladder,  or  an- 
terior surface  of  the  thigh,  the  attending  symptoms  being 
nausea,  vomiting,  and  dysuria.  Such  exacerbations  of 
pain,  known  as  renal  colic,  generally  supervene  suddenly 
ami  depart  in  the  same  way  when  the  calculus  enters  the 
bladder  or  finds  its  way  from  the  beginning  of  the  ureter 
back  into  the  pelvis.  During  or  after  the  attack  hematuria 
often  supervenes.  Pure  blood  is  often  passed  ;  sometimes 
in  fluid  form,  again  in  coagula  with  the  configuration  of 
pelvis  or  ureter.  The  source  of  the  hsematuria  is  the  re- 
nal pelvis,  and  its  cause  a  change  of  position  of  the  cal- 
culus and  consequent  wounding  of  the  soft  parts.  Re- 
current attacks  of  hematuria  often  continue  from  year  to 
year,  as  perhaps  the  only  evidence  of  a  renal  calculus. 

When  the  calculus  is  of  a  size  that  precludes  its  en- 
trance into  the  ureter,  acute  attacks  of  colic  are  not  likely 
to  supervene.  But  in  this  case  the  examination  of  the 
urine  will  generally  lead  to  a  correct  conception  of  the 
case.  In  the  beginning  of  the  inflammatory  changes  in 
the  pelvis  the  urine  will  contain  only  a  small  quantity  of 
mucus,  with  a  few  epithelial  cells  that  are,  however,  not 
characteristic.  Later  on,  the  urine  becomes  cloudy,  and 
contains  more  or  less  pus.  Its  reaction  still  continues 
acid.  On  standing,  the  pus  is  deposited  at  the  bottom  of 
the  glass,  and  the  clear  fluid  remains  above.  In  this  re- 
gard the  urine  of  a  pyelitis  differs  from  that  of  a  cystitis, 
which  rapidly  becomes  ammoniacal.  If  the  deposit  is 
examined  earl}',  crystalline  or  amorphous  particles  of 
composition  like  that  of  the  stone  will  occasionally  be 
found.  The  urine  of  supposed  cases  of  renal  calculus 
should  be  examined  often.  If  normal  and  abnormal 
urine  are  secreted  at  alternating  periods,  there  is  the 
greatesl  probability  that  one  kidney  is  affected  with  a  cal- 
culus, which,  from  time  to  time,  occludes  the  upper  orifice 
of  the  ureter,  and  that  the  other  kidney  is  sound.  <  >n  this 
evidence  alone,  Simon  extirpated  a  kidney,  and  the  au- 
topsy established  the  correctness  of  the  diagnosis. 
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If,  :i-  a  re8ull  of  retention  of  urine  or  of  pus,  the  ]><1\  is 
i-  dilated,  a  tumor  in  the  region  ol  the  kidney  will  be 
developed,  bul  without  either  hydro- or  pyo-nephrosis ; 
the  chronic  inflammation  of  the  Kidney  may  produce  pal- 
pable enlargement  ol  the  gland,  which  will  be  sensitive 
to  the  touch.  When  many  atones  are  present,  il  may  be 
possible  :m  cording  to  Piorrj .  to  obtain  crepitus  on  deep 
palpation  Winn  the  Btone  has  produced  suppurative 
changes  in  the  kidney,  evening  elevations  of  temperature, 
occasional  rigors  and  progressive  emaciation  throw  ad- 
ditional  lighl  on  the  nature  of  the  i 

The  diagnosis  ol  renal  calculus  is  of  ten  associated  \\  iih 
insuperable  difficulties,  Extreme  acidity  of  the  urine, 
tuberculosis  of  the  kidney,  and  neuroses  of  the  retrorenal 
nerves  maj  all  give  rise  to  symptoms  closely  simulating 
those  of  nephrolithiasis.  The  firsl  of  these  readily  yields 
to  dietetic  and  alkaline  treatment.  From  the  second  the 
diagnosis  can  onlj  be  made  by  the  more  rapid  progress 
of  the  tubercular  disease,  and  bj  the  lesser  tendency  to 
haemorrhage  and  attacks  of  renal  colic.  From  neuralgia 
of  the  nerves,  in  anatomical  relation  with  the  kidneys, 
renal  calculus  is  ordinarily  differentiated  by  the  absence 
of  other  evidences  of  an  offending  body  in  the  kidney. 
Ji  is,  of  course,  essential  in  every  case  thai  the  l  ladder  be 
carefullj  examined  before  a  positive  diagnosis  is  arrived 
at.  This  viscus  should  be  thoroughly  washed  oul  by 
mean-  of  a  double  catheter,  and  then  emptied.  The  firsl 
urine  which  then  passes  through  the  instrument  will 
show  whether  the  abnormal  constituents  arc  of  renal  or 
vesical  origin. 

■  —Many  autopsies  have  shown  thai  Lithiasis, 
even  to  the  extent  of  inducing  total  destruction  of  one 
kidney,  dues  nui  of  necessity  shorten  life.  Both  kidneys 
may  even  develop  large  numbers  of  -mall  calculi,  which 
pass  per  uretliram  withoul  detriment.  It  is  only  when 
secondary  changes  are  produced  thai  death  follows,  from 
the  Blow  and  continuous  absorption  of  septic  material 
into  the  blood,  from  exhaustion,  or  mure  rapidly  from 
suppressio -  retention  of  urine. 

Treatment. — In  the  treatment  of  renal  calculus  surgi- 
cal measures  have  largely  superseded  internal  therapy 
Regulation  of  diet,  reduction  in  the  quantity  of  animal 
food  taken,  and  the  use  of  the  mineral  waters  of  Wauke- 
sha, Buffalo  Lithia  Springs,  Vichy,  and  of  other  resorts, 
often  temporarily  or  even  permanently  relieve  the  symp- 
toms, when  this  is  qoI  the  case,  the  patient  Bhould  be 
subjected  to  an  exploratory  incision  in  the  loin,  with  a 
view  to  removal  of  the  stone,  and  this  operation  Bhould 
not  be  deemed  complete  until  the  renal  tissue  has  been 
divided  and  the  pels  is  and  calyces  have  been  thoroughly 
examined.  The  exploration  should  be  made  early,  since 
it  may  insure  the  integrity  of  the  kidney.  A  striking 
facl  in  connection  with  this  subjecl  is  the  remarkable  re 
lief  afforded  in  fifteen  cases,  more  or  less  typical,  of  renal 
calculus  in  which  the  incision  failed  to  reveal  the  stoi 
It  [a  possible  thai  in  these  cases  a  slight  mobility  of  the 
kidney  which  may  have  produced  the  symptoms  was  re 
lieved  bj  the  operation,  or  thai  by  the  latter,  as  Mr,  An- 
nandale  has  suggested,  the  retroperitoneal  nerves,  a  neu- 
ralgia of  which  simulated  renal  calculus,  were  stretched 

or  divided. 

In  the  treatment  of  renal  calculus  the  conditions  of  the 
individual  case  will  call  for  nephro-lithotomy,  nephrot- 
omy, or  nephrectomy.  The  firsl  of  these  can  he  per- 
formed a-  a  formal  operation  only  while  the  kidney  is  in 
a  comparatively  health]  Btate.  The  second  operation  is 
applicable  in  cases  in  which  the  kidnej  is  considerably 
implicate  d  01  i  ven  the  perirenal  tissue  is  involved.  Ne- 
phrectomy, finally,  musl  be  reserved  for  extreme  cases,  in 
which  the  gland  is  so  completely  disorganized  thai  hopes 
of  its  recover]  cannot  be  entertained. 

Ti  c.i  Ri  i  L0SI8.  The  kidney,  either  alone  (if  in  con- 
junction with  other  pan-  ol  the  genito-urinary  appara 
tus,  becomes  at    times  the  seal  "i    tubercular  deposits. 

When    the    final    di-ea-e    i-   onl\    a   manifestation    ol    it- 

thorough  dissemination  throughout  tin-  body,  it  presents 
no  Bpecial  interest  to  tin-  surgeon.  In  cases,  however, 
that  are  nol  ran,  the  disease  remains  localized  for  a  va- 
rying period  in  one  kidney,     Although  tin1  terms  "stru- 


mous" and  "scrofulous"  kidney  have  been  synony- 
mously applied  to  the  condition  about  to  be  described, 
the  disease  i-  doubtless  a  true  tuberculosis  with  localized 

deposits  in  the  kidney. 

/'<i!/i"/<";!/.  —  \{t  i\-a\  tuberculosis,  as  a  rule  with  many 
exceptions,  begins  in  one  gland.  According  to  Dickin- 
-oii,  of  nineu  five  cases,  both  kidney- win-  affected  in 
forty  seven  and  one  only  in  forty-eight.  In  many  of 
the  firsl  category  the  disease  doubtless  remained  localized 
in  one  kidney  lor  a  long  time,  the  Becond  gland  being  in- 
volved by  infection  from  the  (.ladder  or  from  generaliza- 
tion of  the  din 

It  alino-t  always  begins  in  the  mucous-covering  of  the 
pelvis  and  apices  of  the  pyramid-.  There  tubercles  are 
deposited  in  large  numbers,  where,  by  their  confluence, 
large  portions  of  the  mucosa  appear  to  he  uniformly  in- 
filtrated. Secondarily,  tin-  pyramidal,  and  even  the  corti- 
cal, portions  of  the  gland  are  infected  from  the  pelvis. 
Here,  as  elsewhere,  caseation  follows  in  the  tubercular 

deposits.  Superficial  ulcerations  and  minute 
empty  their  contents  into  the  pelvis,  whence  they  are 
drained  W  ith  the  urine.  In  the  course  of  time  the  ulcer- 
ations become  deeper,  the  abscesses  increase  in  size  and 
become  confluent,  until  eventually  the  entire  viscus  may 
form  a  <\  -t  w  ii  h  in  which  are  numerous  irregular  abscess 
cavities  connected  with  each  other.     According  to  Rind- 

llei-ch.    •    each    of  these  cavitie-  corresponds  to   a  Malpi::- 

hian  pyramid.  Little  of  the  cortical  substance  remain- 
in  advanced  cases. 

When  the  pi  hi- of  tb£  kidney  near  the  beginning  of 
the  ureter  i-  involved,  the  infiltration  of  the  mucous 
membrane  readily  occludes  the  opening  ol  the  duct,  and 
in  this  way  readily  produces  pyo-nephrosis.  Indeed,  the 
most  common  cause  ol  the  la-t  named  condition  is  tuber- 
cular pyelitis.  Even  when  the  disease  does  not  lead  to 
retention  of  pus,  the  kidney  is  always  considerably  en- 
larged, and.  a-  a  rule,  markedly  lobulated.  More  readily 
than  elsewhere  in  the  body,  chalky  deposits  lake  place  in 
the  caseous  masses,  as  a  resull  of  which  renal  tuberculo- 
sis i-  not  infrequently  complicated  w  ith  calculus.  Again, 
renal  tuberculosis  may  induce  perirenal  abscess  or  tu- 
berculosis  of  the  bladder,  prostate,  or  testicle,  and  in  a, 
-mall  proportion  of  cases  death  may  follow  the  acute 
eruption  of  miliary  tubercles  in  viscera  remote  from  the 
primary  -eat  ol  the  disease. 

The  symptoms  of  primary  renal  tuberculosis  vary  with 
the  degree  of  the  anatomical  changes.  Until  caseation 
of  the  infiltrating  masses  supervenes,  the  symptoms  are 
indefinite  in  the  extreme.  Pain  in  the  loin,  occasionally 
radiating  toward  the  genitalia,  and  increased  paroxys- 
mally  ;  tenderness  on  pressure  over  the  kidney,  and  fre- 
quency Of  micturition  are  symptoms  generally  encoun- 
tered, the  la-i  named  being  one  of  the  most  important 
on  account  of  its  constancy.  In  the  course  of  time  the 
urine,  which  at  firel  was  normal,  shows  traces  of  pus, 
which  increases  in  amount  until  a  considerable  deposit  is 

found  in  the  urinal.  The  pus  mingles  readily  with  the 
urine,  unlike  that  of  the  alkaline  urine  voided  from  an 
inflamed  bladder.  Hematuria  i-  also  a  pretty  constant 
concomitant  of  tubercular  pyelitis.  The  blood  is  usu- 
ally passed  in  -mall  coagula,  very  rarely  in  considerable 
quantity.  An  examination  of  the  urine  will  probably 
from  time  to  time  reveal  minute,  cheesy  masses,  washed 
down  from  tin-  -eat  of  disease.  The  search  for  the  spe- 
ciflc  bacillus  maj  also  become  an  invaluable  auxilia- 
ry toward  establishing  a  diagnosis.  The  presence  of  a 
marked  renal  tumor  i-  not  to  he  looked  for  except  in 
advanced  cases  in  which  pyo-nephrosis  complicates  the 

pyelitis.       In    the   la-t    StagCS  of   the   di-ea-c    the   -\-teniic 

manifestations  an-  identical  with  those  produced  by  tu- 
berculosis in  other  parts.  Evening  elevation-  of  temper- 
ature, night-sweats,  and  progressive  emaciation  indicate 
the  approaching  end  with  sufficient  clearness.  In  very 
■  \<  i  ptional  cases  the  blocking  of  both  ureter-  termin 
life  amid  tin  c\  i.h  me-  ol  uraemia 

Prognosis. — Tuberculosis  ol  the  kidney  is  probably  al- 
ways fatal,  unless  h\  timely  interference  exit  is  given  to 
the  pus,  or  the  nidus  of  the  disease  is  removed  by  more 
radical  inlcrli  niicc. 
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The  treatment  consists  in  the  administration  of  reme- 
dies that  assist  in  the  constructive  metamorphosis  of  tis- 
sue. Cod-liver  oil,  the  hypophosphites,  malt,  etc.,  are 
always  indicated,  while  opiates  are  occasionally  called 
for  to  relieve  the  pain  and  vesical  tenesmus.  In  extreme 
cases,  and  when  it  is  clear  that  both  glands  are  involved, 
our  efforts  are  limited  to  these  measures.  In  cases  in 
which  only  one  kidney  is  diseased,  surgical  procedures 
may  often  prolong  life,  and  even  restore  health.  The 
condition  of  the  opposite  kidney  is  always  to  be  consid- 
ered. How  this  is  to  be  accomplished  has  already  been 
described.  It  might  be  of  service  to  add  here  that  in  one 
case  of  pyelitis,  Bergmann,34  after  washing  out  the  blad- 
der, was  enabled,  by  pressure  over  the  diseased  kidney, 
to  force  pure  pus  through  a  catheter,  while,  as  a  rule,  the 
urine  was  only  slightly  clouded. 

The  surgical  treatment  of  renal  tuberculosis  forces 
upon  the  surgeon  a  choice  between  nephrectomy  and 
nephrotomy.  According  to  Gross,  "  the  kidney  has  been 
removed  twenty  times  for  so-called  strumous  disease  ; 
twelve  of  the  patients  recovered,  and  eight,  or  forty  per 
cent.,  died.  Thirteen  of  the  operations  were  through  the 
loin,  and  7  of  these,  or  53.84  per  cent.,  succumbed.  Of 
the  7  ventral  operations  only  1,  or  14.28  per  cent.,  died. 
Previous  nephrotomy  had  been  resorted  to  in  8,  with  5 
recoveries  and  3  deaths,  or  a  mortality  of  37.5  per  cent., 
whereas  primary  extirpation  was  attended  with  a  mor- 
tality of  41.66  per  cent.  Of  the  10  cases  of  recovery,  8 
were  living  and  well  at  the  expiration  respectively  of  two 
months  and  twenty  days,  five  months,  five  months,  ten 
months,  twenty-six  months,  thirty  months,  three  years, 
and  nearly  four  years." 

When  the  limitation  of  the  disease  to  one  side  can  be 
established,  extirpation  affords  the  greatest  measure  of 
relief.  When  there  is  a  doubt,  preliminary  incision  of 
the  gland,  with  drainage  through  the  loin,  should  always 
be  practised  first,  and  in  the  opinion  of  Bergmann  take 
the  place  of  nephrectomy.  Gross  concludes  that  doubt 
as  to  the  condition  of  the  second  gland  can  be  best  re- 
moved by  the  ventral  operation,  which  in  these  cases  is 
attended  by  a  mortality  of  fourteen  per  cent.,  as  against 
fifty-three  per  cent,  for  the  lumbar  operation. 

Hydro-nephrosis  is  a  term  used  since  1841  to  desig- 
nate, according  to  Rayer,  "a  chronic  distention  of  the 
renal  pelvis  from  obstruction  to  the  flow  of  urine  through 
the  ureter."  The  obstruction  may  arise  in  any  portion 
of  the  urinary  apparatus  below  the  upper  end  of  the 
ureter.  When  the  seat  of  obstruction  is  in  the  bladder, 
prostate,  or  urethra,  the  hydronephrosis  is  generally  bi- 
lateral, and  since  it  then,  as  a  rule,  is  speedily  fatal,  it 
•only  slightly  interests  the  surgeon.  Unilateral  hydro- 
nephrosis, however,  belongs  to  his  domain. 

In  the  etiology  of  this  disease  there  are  congenital  and 
acquired  causes  to  be  considered.  Among  the  former 
are  obliquity  of  insertion  of  the  ureter  into  the  pelvis,  tor- 
sion of  or  an  angle  in  the  ureter,  obliteration  of  the  lumen 
of  the  ureter  by  a  fold,  by  a  calculus,  or  by  the  pressure 
of  an  aberrant  lumbar  artery.  The  most  common  acquired 
cause  is  the  impaction  of  a  stone  in  the  upper  end  of  the 
ureter  ;  next  in  frequency  is  the  contraction  of  a  tubercu- 
lar ulcer  in  the  pelvis,  or  the  occlusion  of  the  ureter  by 
a  caseous  deposit.  Again,  the  exciting  cause  of  hydro- 
nephrosis often  comes  from  without.  Pregnancy,  ovarian 
tumors,  malpositions,  and  neoplasms  of  the  uterus  may 
produce  slight  distention  of  the  renal  pelvis,  in  conse- 
quence of  which  the  natural  obliquity  of  the  ureter  rs  in- 
creased, and  its  lumen  becomes  permanently  occluded. 
Patients  not  infrequently'  mention  pregnanoyas  the  start- 
ing-point of  hydro-  or  pyo-nephrosis,  and  it  is  for  this 
reason,  probably,  that  the  disease  occurs  nearly  twice  as 
often  in  females  as  in  males. 

Pathology. — The  pathological  changes  of  hydro-nephrot- 
ic  kidney  are  almost  altogether  mechanical.  Distention 
of  the  pelvis  and  calyces  from  retained  urine  causes  a 
flattening  of  the  pyramids,  and  ultimately  a  progressive 
atrophy  of  the  pyramidal  and  cortical  portions.  Syn- 
chronous with  this  absorption  of  renal  tissue  there  is  an 
hypertrophy  of  the  fibrous  tissue  of  the  pelvis,  so  that  in 
extreme  cases  the  kidney  is  converted  into  an  enormous 


thin-walled  sac  containing  from  one  to  twenty  or  thirty 
(Frank,  von  Dummreicher)  litres  of  clear  serous  fluid. 
The  nature  of  the  obstruction  largely  determines  the  con- 
dition of  the  renal  parenchyma  and  the  size  of  the  tumor. 
If  the  obstruction  is  sudden  and  complete,  as  Cohnheim 
has  shown,  the  intrapelvic  pressure  is  such  that  the  paren- 
chyma rapidly  atrophies  and  the  size  of  the  cyst  is  never 
enormous.  If,  on  the  other  hand,  the  obstruction  is  of 
slow  development  and  incomplete,  parts  of  the  renal  cor- 
tex will  escape  pressure,  and  the  secretion  from  them  is 
essential  to  the  formation  of  the  largest  cysts. 

While  the  tumor  is  still  small,  normal  or  greatly  di- 
luted urine  forms  the  contents  of  the  sac.  Since  with 
the  atrophy  of  the  renal  parenchyma  secretion  ceases,  the 
fluid  becomes  more  and  more  unlike  urine,  as  it  is  largely 
made  up  of  the  secretions  from  the  lining  membrane  of 
the  pelvis  and  calyces.  Should  the  cause  of  the  obstruc- 
tion be  associated  with  or  produce  inflammation,  pus  in 
varying  proportion  will  be  found  in  the  cyst.  If  the  ob- 
struction in  the  ureter  is  low  down,  the  upper  portion  of 
this  canal  is  often  enormously  dilated,  and  presents  an 
appearance  not  unlike  a  segment  of  the  small  intestine. 
When  the  obstruction  is  near  the  upper  end,  its  lower 
part  is  greatly  reduced  in  size,  and  may  become  converted 
into  a  fibrous  cord  like  the  urachus. 

The  symptoms  of  unilateral  hydro-nephrosis  are  not 
marked  during  its  early  stages.  Indeed,  the  detection  of 
a  tumor  generally  affords  the  first  sign  of  the  abnormal 
condition.  The  urine  is,  as  a  rule,  normal  in  quantity 
and  quality,  since  the  sound  kidney  gradually  assumes 
the  function  of  the  other.  A  very  characteristic  symp- 
tom of  hydro-nephrosis,  which  occasionally  appears,  is  the 
voidance  of  enormous  quantities  of  urine,  after  which  the 
tumor  temporarily  decreases  in  size.  When  the  latter 
increases  rapidly,  pain  of  a  dull,  aching  character  is  often 
felt.  From  pressure  on  neighboring  viscera,  digestive 
derangements  and  dyspnoea  may  also  be  complained  of. 
Through  long  continuance  of  symptoms  due  to  pressure, 
the  health  may  be  seriously  impaired  and  life  threatened. 

The  diagnosis  of  hydro-nephrosis  ordinarily  presents  no 
great  difficulties.  In  one  or  other  loin  we  find  a  markedly 
fluctuating,  generally  fixed,  retroperitoneal  tumor,  situ- 
ated below  the  liver  or  spleen,  and  behind  or  to  the  outer 
side  of  the  colon.  As  it  develops  in  size  it  extends  from 
above  downward  and  inward,  reaching  to  or  beneath  the 
iliac  crest  and  across  the  median  line  in  front.  Percus- 
sion in  front,  behind,  and  at  the  side  yields  a  flat  sound, 
unless  the  tumor  be  vertically  crossed  in  front  b}-  the  as- 
cending or  descending  colon,  when  a  band  of  resonance 
divides  the  area  of  dulness  into  an  outer  and  inner  seg- 
ment. When  the  tumor  is  very  large,  the  intestine  is 
generally  displaced  toward  the  median  line. 

The  most  important  aid  to  diagnosis  is  the  use  of  the 
aspirator.  If  the  needle  be  introduced  midway  between 
the  last  rib  and  the  iliac  crest,  and  about  two  and  one-half 
inches  from  the  spine,  a  mishap  can  scarcely  occur.  If 
the  fluid  removed  is  light  yellow  in  color,  with  a  specific 
gravity  of  1.006  to  1.010,  contains  traces  of  urea  or  uric 
acid,  and  microscopic  examination  reveals  the  presence 
of  epithelium  from  the  pelvis,  the  diagnosis  is  absolutely 
certain. 

The  prognosis  of  hydro-nephrosis  is  determined  by  the 
rapidity  of  its  growth,  its  pressure  effects,  and  the  resist- 
ing power  of  its  sac-wall.  While  the  tumor  remains 
small,  it  may  be  carried  about  for  years  without  detri- 
ment. When  it  grows  rapidly  and  assumes  great  size, 
death  results  from  exhaustion.  Again,  a  small  propor- 
tion of  cases  die  from  rupture  of  the  sac  and  effusion  of 
its  contents  into  the  peritoneal  cavity.  If  the  disease 
develops  in  a  floating  kidney  the  tumor  may,  as  happened 
in  a  case  reported  by  Billroth,  fall  across  the  ureter  of 
the  sound  kidney  and  give  rise  to  fatal  anuria.  In  very 
rare  cases  the  contents  of  the  cyst  .are  absorbed,  and  a 
spontaneous  cure  is  effected. 

The  treatment  of  hydro-nephrosis  is  altogether  surgical. 
A  few  instances  have  been  observed  in  which  gentle 
manipulation  has  sufficed  to  remove  the  cause  of  the  ob- 
struction and  to  relieve  pelvic  distention.  These  cases 
must  be  rare.     When  the  sac  is  tense  and  thin-walled, 
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this  treatment  might  readily  prove  dangerous,    When  the 
tumor  i-  <>f  sufficient  Bize  to  become  a  source  of  risk,  the 
eon  lias  thi  urea  at  bis  command  for  the  n  lief 

of  tlii  The  fi  ret  of  these  is  aspiration.    If  practised 

:ii  the  point  "I  election  in  the  ileo-costal  interepai  i 
in  front  of  the  last  intercostal  space  on  tin-  left  side,  and 
a  little  below  this  on  the  right  (Morris),  there  can  be  no 
rom  it  li  bas  not  been  followed  by  a  fatal  re 
suit,  and  a  single  aspiration,  bj  relieving  pressure  and 
permitting  Ihi  adjust   its  position,  has  in  more 

than  one  case  been  followed  bj  pcrmanenl  relief      Asa 
rule,  however,  aspiration  must  be  rep  iefore 

it  can  be  said  to  have  been  either  a  su  ra  failure, 

[n  the  latter  event  i<  •.  1  i n< -  lias  been  injected  into  tin 
This  procedure  is  dan  doubtful 

whether  any  permanent   g I  effei  followed  it,  if 

should  be disca 

\\  ben  aspiration  fails,  recourse  should  be  bad  i<>  lum- 
bar nephrotomy,  and  the  cyst  wall  should  be  attached  to 
the  margins  of  Lite  wound  by  a  number  of  deep  Bilver 
wire  sutures  li  is  an  essential  of  success  and  safety  that 
the  i  ysl  shall  be  thoroughly  drained.  Lumbar  incision, 
with  drainage,  has  been  practised  in  25  cases,  of  which 
21  recovereaand  i,  or  sixteen  per  cent.,  died.  In  ll  of 
ill,  se  cases  the  ventral  incision  was  made,  with  :!  deaths, 
<ir  a  mortality  of  21.42  per  cent.  In  11,  lumbar  nephrot- 
omy was  practised,  with  only  1  death,  or  a  mortality  of 
9.CJ9  per  cent.  Of  20  Burvivors,  urinary  fistula?  persisted 
in  U,  or  fifty  five  pei  cent,  [n  these  cases  nephrectomy 
i^  indicated  as  a  final  measure. 
According  to  8.  W.  Gross,  to  whom  tin-  profession  is 
tlj  indebted  for  the  best  statistics  on  this  subj 
primary  nephrectomy  has  been  performed  21  times 
bydro-nephrosis,  including  •">  i  as<  -  of  renal  calculus.  I  if 
these  21,  18  r«  overed  and  8,  or38.09  percent.,  died,  of 
17  ventral  operations,  10  recovered  and  7,  or  41.01  per 
.  succumbed,  while  of  I  Lumbar  operations  only  l 
1  fatally. 
Pyblo-nkphrobis  Closely  allied  to  the  disease  just 
described,  both  in  the  mechanical  nature  of  its  origin  and 
in  the  physical  manifestations  produced  is  pyelo  nephro 
si-,  or,  a-  ii  is  often  termed,  renal  abscess.  In  conse- 
quence of  calculous  pyelitis  with  obstruction,  tuberculo- 
sis, trauma,  or  embolism,  the  pelvis  or  body  of  the  kidney 
may  become  the  seat  of  one  or  more  abscesses.  Again, 
what  has  for  years  continued  as  a  hydro  nephrosis  may, 
from  injury  or  from  the  use  of  an  aspirating  needle, 
become  converted  into  a pyo-nephrosis  In  averj  large 
proportion  of  cases  pyo-nephrosis  dales  from  pregnancy, 
which  by  compression  of  the  ureter  or  renal  pelvis  gives 
rise  i"  inflammatory  changes  which  ultimately  lead  to 
large  purulent  accumulations. 

physical  signs  of  pyo-nephrosis  differ  but  little 
from  those  of  hydro  nephrosis.  The  former  rarely  attains 
the  Bize  of  the  latter,  but  more  frequently  forms  adhesions 
to  contiguous  organs  and  tissues,  in  consequence  of 
which  the  purulent  accumulation  may  be  spontaneously 
voided,  In  pyo-nephrosis  pyuria  is  verj  often  pp 
and  is  a  very  valuable  aid  in  the  diagnosis  of  a  renal 
mi  riii  subjective  symptoms  differ  materially  from 

those  of  bydro-nephrosis,  since  in  pyo-nephrosis  constitu- 
tional manifestations,  in  the  form  of  pyrexia,  occasional 
•  nhauslive  night  sweats,  and  progressive  emacia- 
tion, are  ran  h  absent. 

The.  of  this  condition  is  bad  unless  Burgical 

iik  asun  The  patients  die,  as  a  rule,  in 

from  a  leu  months  to  three  or  lour  years. 
The-  ephrosis  is  necessarily  operative, 

[ration  has  probably  never  effected  a  cure.    Nephrot- 
omy or  nephrectomy  must    Booner  or  later  he   resorted 
ind  the  first   operation  should  always  be  practised. 
I     ision,  with  drainage,  has  bei  n  performed  in  72  i 
\  liich  59  i  and  18   oi  18  02  per  cent.,  died, 

inuses  or  fistula  persisted  in  li*.  or 
•      li  is  in  cases  of  this  sort  that  secondary 
mbar  nephrectomy   is  indicated,  the  preliminary  ne- 
phrotomy  greatl)  reducing  the  mortality  raver 
pro                 i                                     ies,  ■«  ithout  prelim- 
inary incision  and  drai                     >0.81  per  cent.,  per- 


ished, whereas  of  12  secondary  nephrectomies  only  l.  or 
8  '■'<■''  pei  ,  .ni..  died.     "  In  other  words,  the  mortality 
removal  of  the  kidnei   for  suppurative  disease  is  nearly 
twice  as  great  a-  after  nephrotomy,  and  a  preliminary 
nephrotomy  diminishes  the  risks  of  nephrectomy  hv  n. 
than  forty  per  cent      Gi  Doubtless  secondary] 

pbrectomy  is  often  difficult  of    performance  in  < -la  - 
quence  oi'  the  infiltration  and  increased  density  of  the 
perirenal  connective  tissue.     It.  however,  this  tissue  and 
the  capsule  be  completely  divided   before  enucleatioi 
attempted,  nephrectomy  can  be  completed,  even  in  thi 
cases,  without  extraordinary  difficulties. 

St  bgi<  \e  Kidney. — There  i~  a  special  form  of  sup- 
puration ot  the  pelvis  and  parenchyma  of  the  kidney 
which  results  from  long-continued  and  incomplete  ob- 
structive lesions  in  the  lower  urinan  organs,  and  which 
often  does  nol  manifest  itself  until,  after  some  mop 
less  grave  operation  on  the  Madder,  prostate,  or  urethra. 
the  patient  rapidly  succumbs.  The  autopsy  then  revi 
a  condition  of  the  gland  resulting  from  obstruction  to  the 
flow  of  urine  and  infection  from  below.  The  obstruction 
i-  generally  found  in  a  tight  urethral  stricture,  enlarf 
mi  ni  ot  the  prostate,  cystitis,  or  a  tumor  of  the  bladder 
While  il  may  involve  only  one  kidney,  both  glands  are 
rally  diseased.  Weighty  authorities  have  objected 
to  the  term  "  Burgical  kidney  "  on  the  ground  that  proper 
and  timely  Burgical  interference  would  often  prevent  this 
condition.  On  the  other  hand,  some  of  the  primary 
causes,  like  malignant  disease  of  the  uterus  or  bladder, 
extreme  hypertrophy  of*Bhe  prostate,  or  paralysis  of  the 
bladder,  are  irremediable.  Again,  other  cases  come  un- 
der observation  too  late  to  he  relieved  by  removal  of 
the  primary  disease.     On  the  whole,  therefore,  the  term 

might    he    retained    to   designate   the    peculiar    secondary 

i  ii  ion  of  the  kidney  b  about  to  be  described. 

Pathology. — The  kidney  is  almost  always  increased  in 
size;  it-  capsule  kyperasmic  and  adherent.  When  the 
latter  is  removed,  the  softened  parenchyma  of  the  gland 
is  easily  lorn,  and  drops  of  pus  often  exude  from  the 
broken  surf  ace.  In  various  parts  of  the  surface  a 
varying  in  size  from  a  pin's  head  to  a  pea,  are  found.  <  to 
section,  tins,-  abscesses  appear  as  elongated  narrow  cavi- 
ties, which  follow  the  direction  of  the  uriniferous  tu- 
bules.  In  the  conical  substance  they  display  less  rrLr. 
ularity.  The  pelvis  and  calyces  are  always  distended, 
and  their  mucous  lining  is  the  seat  of  a  muco-purulent 
inflammation.  Tie  pelvis  and  ureters  often  contain  pus 
mingled  with  fetid  urine,  containing  large  quantities  of 
the  triple  phosphates.  The  disease  being  always  of  an 
infectious  nature,  the  abscesses  and  uriniferous  tubules 
are  idled  with  the  micro-organisms  which  have  found 
their  way  upward  from  the  lower  urinary  passaj 
When  the  disease  runs  a  less  acute  course  the  suppura- 
tion may  in-  limited  to  the  renal  pelvis,  while  the  paren- 
chyma undergoes  chronic  inflammatory  changes  with  hy- 
pi  rplasia  of  the  inti  rstitial  connective  lissne 

The  produced  by  "  surgical  kidneys"  are. 

unfortunately,  not  always  clear.  A  dull  pain  and  sensi- 
tiveness  to  pre  ssure  in  the  region  of  the  kidney,  and 
the  course  of  tin  ureters,  are  ominous  symptoms  when 
disease  exists  in  the  lower  urinary  organs.  When  sup- 
puration ensues  there  may  he  severe  rigors,  or  apparently 
insignificant  chillj  sensations,  followed  by  irregular  ele- 
vations of  temperature,  dry  and  coated  tongue,  loss 
appetite,  and  constipation.  The  febriie  attacks,  which 
at  first  appear  irregularly,  recur  with  shorter  and  shorter 
intermissions  until  a  low.  continuous  fever  is  developed, 
in  the  course  of  w  Inch  muttering  delirium  and  coma  often 
appear  shortly  before  death.  Examination  of  the  urine 
:ily  facilitates  the  diagnosis.  While  ii  may  he  normal 
in  quantity,  it  i~  generally  scanty  and  turbid-  its  odi 
often  exceedingly  offensive.  There  is  a  decrease  in  the 
amount  of  una  c  xcreled,  and  the  specific  gravity  is  ordi- 
narily diminished  Tin  reaction  is  neutral  or  alkaline 
from  retention  in  tl  d  bladder.     Not  infrequently 

large  quantities  of  ammonium  carbonate  and  sulphide 
an  pn  si  ni.  The  sediment  is  copious  and  consists  prin- 
<  ipalh  of  pus  mixed  w  it  1 1  blood  in  greater  or  less  quantity. 
Microscopically,  numerous  bacteria,  molecular  detritus. 
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epithclia  from  the  kidney,  and  thick  dendritic  casts  made 
•up  of  bacteria  are  found  (Pyelonephritis  parasitica, 
Klebs). 

The  prognosis  of  this  condition  is  necessarily  bad  ;  and 
■when  suppuration  in  both  glands  has  supervened,  death 
is  inevitable. 

Treatment. — Since  the  condition  described  is  purely 
secondary,  every  effort  should  be  made  to  prevent  if. 
This  can  be  done  by  not  unnecessarily  delaying  the  treat- 
ment of  stricture,  of  prostatic  enlargement,  and  of  cystitis, 
from  whatever  cause  this  may  arise.  Above  all  things, 
the  instruments  used  in  the  bladder  and  urethra  must  be 
kept  absolutely  clean,  since,  as  Traube  long  ago  demon- 
strated, the  first  manifestations  of  serious  disease  of  the 
urinary  apparatus  often  follow  the  first  catheterization, 
and  must  be  ascribed  to  the  introduction  of  poison-germs 
from  without.  Irrigation  of  the  bladder  with  mild  anti- 
septic solutions,  the  administration  of  opiates  to  relieve 
pain,  hot  fomentations  over  kidneys  and  bladder,  and  oc- 
casional hot  baths  to  promote  the  secretions  of  the  skin 
are  the  chief  measures  at  our  command  for  adding  to  the 
comfort  of  the  patient,  and,  possibly,  to  his  lease  of  life. 

Tumors. — The  kidney  is  not  infrequently  the  seat  of 
neoplasms,  primary  or  secondary  in  character.  Many  of 
these,  like  the  small  cysts,  the  gummata,  and  adenomata, 
are  of  interest  on]}'  to  the  pathologist.  Tumors  of  larger 
growth  possess  a  clinical  interest  that  has  been  greatly  en- 
hanced by  the  remarkable  advances  recently  made  in  ab- 
dominal surgery.  The  various  tumors  encountered  in 
the  kidney  have  already  been  described,35  and  it  is  perti- 
nent here  to  consider  only  their  differential  diagnosis,  and 
treatment. 

Diagnosis. — The  anatomical  relations  of  the  normal 
kidney  must  guide  us  largely  to  the  recognition  of  renal 
tumors.  While  the  latter  are  small  the}'  can  often  be  felt 
by  bimanual  examination  in  the  normal  position  of  the 
kidney,  long  before  a  tumor  is  visible.  As  a  renal  tumor 
increases  in  size  it  approaches  the  front  wall  of  the  abdo- 
men, usually  at  a  level  with  the  umbilicus  and  several 
inches  to  one  side.  At  the  same  time  the  tumor  grows 
downward  and  forward  toward  the  iliac  crest,  since  less 
resistance  to  growth  is  offered  in  front  than  by  the 
muscles  of  the  loin.  Palpation,  however,  often  imparts 
a  sense  of  fulness  of  the  lumbar  region,  and  in  rare 
cases  this  region  bulges  slightly  backward. 

While  the  normal  kidney,  during  a  deep  inspiration,  de- 
scends somewhat,  renal  tumors  are,  as  a  rule,  immov- 
able, being  unaffected  by  the  descent  of  the  diaphragm, 
and  1)}'  attempts  to  move  them  on  the  part  of  the  surgeon. 
This  rule,  however,  has  many  exceptions  ;  although  the 
fixed  position  of  an  abdominal  tumor,  if  other  signs 
point  in  the  same  direction,  lends  a  strong  probability  to 
the  renal  origin  of  the  growth,  it  should  never  be  taken 
as  absolute  evidence  of  such  origin.  Again,  renal  tumors 
usually  present  a  rounded  outline  to  the  sense  of  touch. 
Externally,  internally,  and  in  front,  palpation  fails  to  re- 
veal a  sharp  edge  or  margin  to  renal  tumors.  "  The  kid- 
ney," says  Jenner.  "  is  rounded  on  every  side,  and  in  dis- 
ease never  loses  this  peculiarity." 

Changes  in  the  urine  are  only  of  auxiliary  value  in  the 
recognition  of  renal  neoplasms  in  the  restricted  sense  of 
the  term.  As  has  already  been  seen  in  pyo-nephrosis, 
hydro-nephrosis,  etc.,  the  presence  of  pus  or  blood  in 
the  urine  is  a  valuable  clinical  factor.  In  solid  growths 
of  the  kidney  the  urine  ordinarily  gives  no  evidence  of 
disease  until  the  tumor  breaks  down  and  communicates 
with  the  pelvis.  On  the  other  hand,  the  presence  in  the 
nrine  of  minute  particles  of  the  neoplasm  has,  in  rare  in- 
stances, given  a  positive  clew  to  the  nature  and  seat  of  ob- 
scure abdominal  tumors. 

The  most  important  anatomical  relation  of  renal  tumors 
is  that  to  the  ascending  or  the  descending  colon,  as  the 
case  may  be.  The  one  or  other  portion  of  the  large  in- 
testine can,  as  a  rule,  be  outlined  by  palpation  or  per- 
cussion in  front,  or  to  the  inner  side,  of  the  tumor.  If 
the  intestine  cannot  be  readily  found,  the  injection  of  air 
or  of  fluid,  after  the  method  of  Wells  and  of  Simon,  will 
greatly  assist  the  demonstration.  When  the  tumor  is  quite 
large  the  intestine  is  carried  toward  the  median  line,  or 


even  across  it.  There  will  then  be  a  continuous  area  of 
dulness  from  the  inner  margin  of  the  tumor  across  the 
axillary  line  to  the  spine  behind.  Intestinal  resonance  is 
never  elicited  behind  or  to  the  outer  side  of  a  renal  tu- 
mor, unless  it  develops  in  a  wandering  kidney. 

Tumors  of  the  kidney  are  to  be  differentiated,  for  the 
most  part,  from  tumors  of  the  liver,  spleen,  and  kidney. 

Neoplasms  of  the  liver,  unlike  those  of  the  kidney, 
rarely  have  any  intestine  in  front  of  them.  The  dulness 
produced  by  them  is  directly  continuous  with  that  of  the 
liver,  beyond  the  lower  border  of  the  ribs.  Incases  of 
renal  enlargement  the  fingers  can  generally  be  inserted 
beneath  the  ribs,  and  a  distinct  interval  felt  between  the 
liver  and  the  kidney.  There  are,  however,  exceptions 
to  this  rule.  In  a  case  of  retroperitoneal  eysto-sarcoma 
springing  from  near  the  kidney,  which  the  writer  saw 
some  years  ago,  the  adhesions  to  the  inferior  surface  of 
the  liver  were  so  intimate  that,  even  after  the  abdomen 
was  opened  post  mortem,  the  tumor  was  believed  to  be 
of  hepatic  origin,  until  it  was  demonstrated  to  spring  from 
the  retroperitoneal  space.86  Tumors  springing  from  the 
inferior  surface  of  the  liver  are  especially  liable  to  be  mis- 
taken for  renal  growths.  The  presence  of  disturbances 
of  the  biliary  apparatus  will,  under  such  circumstances, 
greatly  facilitate  the  diagnosis. 

Tumors  of  the  spleen  arc,  'parexcelli  nee,  movable.  Like 
hepatic  tumors,  tiny,  as  a  rule,  have  no  intestine  in  front  of 
them,  and  can  be  traced  far  underneath  the  ribs.  Splenic 
enlargements  generally  retain  the  normal  configuration 
of  the  organ,  and  its  sharp  internal  border  can  usually  be 
palpated  through  the  abdominal  wall  when  sufficiently 
relaxed  by  the  recumbent  posture. 

Ovarian  cysts  have  more  frequently  given  rise  to  diag- 
nostic errors  than  any  other  class  of  abdominal  tumors, 
in  that  cysts  of  the  kidney,  when  they  are  large,  closely 
resemble  ovarian  tumors.  When  the  case  is  observed 
early,  there  ought  to  be  no  difficulty  in  diagnosis.  Both 
tumors  begin  on  one  side,  but  the  ovarian  grows  in  an 
upward  direction,  whereas  the  reverse  is  true  of  renal  en- 
largements. In  ovarian  disease  the  intestines  lie  behind 
the  tumor,  and  only  when  adhesions  have  formed  is  there 
any  resonance  in  front  of  it.  Again,  a  resonant  percus- 
sion note  can  be  elicited  in  the  loin  in  ovarian  tumors. 
Vaginal  examination  reveals  the  latter  projecting  into  the 
cul-de-sac,  or  its  attachment  to  the  uterus  or  bladder. 

When  a  floating  kidney  is  the  seat  of  an  enlargement, 
it  is  often  impossible  to  make  a  positive  diagnosis.  An 
exploratory  incision  is  indicated  if  an  abdominal  tumor, 
the  nature  of  which  is  not  well  defined,  threatens  life  or 
seriously  impairs  health. 

Treatment. — The  surgical  management  of  renal  tumors 
is  determined  by  their  clinical  manifestations  and  their 
physical  states.  Benign  tumors  that  cause  great  distress 
should  be  removed,  if  large  and  solid,  by  the  ventral,  if 
cystic  or  small,  by  the  lumbar,  operation.  In  cystic  dis- 
eases, suture  to  the  abdominal  wall  and  incision  (cysto- 
ventrorrhaphy)  should  always  be  practised  before  the  ex- 
tirpation of  the  tumor  is  attempted.  According  to  Grogs, 
carcinoma  of  the  kidney  should  be  excluded  from  the 
category  of  cases  for  which  nephrectomy  should  be  done, 
and  his  statistics  show  that  the  same  conclusion  should 
lie  arrived  at  regarding  the  sarcomata  of  children.  In 
the  sarcomata  of  adults,  however,  nephrectomy  appears 
eminently  justifiable,  since  it  seems  to  cure  twenty-nine 
per  cent,  of  all  cases. 

Operations  on  the  Kidney. — A  perusal  of  the  fore- 
going panes  makes  it  apparent  that  for  the  relief  of  many 
surgical  affections  of  the  kidney  formal  operative  pro- 
cedures are  indicated.  While  Hippocrates  did  not  shun 
the  opening  of  a  perirenal  abscess  and  the  removal  of  a 
stone  therefrom,  and  Laurence  Ileistcr,  over  two  hundred 
years  ago,  advised  cutting  into  the  kidney  with  the  same 
purpose,  it  is  only  within  the  last  decade  that  a  proper 
subdivision  of  the  operations  on  the  kidney  has  been  made. 
Until  a  few  years  ago  nephrotomy  was  indiscriminately 
used  to  designate  incisions  into  a  perinephritic  abscess,  or 
the  removal  of  a  kidney.  At  present  the  term  is  reserved 
for  the  formal  opening  of  a  renal  abscess  or  of  a  pyo- 
nephrosis.    When  in  addition  to  exposing  the  kidney  the 
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parativelj  healthy  renal  parenchyma  or  pelvis  is  di- 
\  Idea,  with  the  explicit  object  ol  r<  mot  ins  a  calculus,  the 
pi  icedure  is  termed  nephrolithotomy.  Finally,  to  des- 
ignate the  complete  extirpatii fthe  kidney,  the  term 

nephrectomy  has  been  introduced  Into  the  nomenclature 
■  i  operations, 
utf. —  An  oblique  incision  is  made,  parallel  to 
the  crest  of  the  ilium  and  midwaj  between  ii  and  the  last 
rib.  Posteriorly  ii  Bhould  begin  over  the  outer  margin  of 
the  er<  ctor  Bpinae  muscle,  and  be  continued  forward  a  di-- 
tance  ol  from  two  to  four  or  more  inches,  according  to  the 
and  size  of  the  patient.  Th<  incision  should  divide  the 
integument,  the  panniculus  adipoBus,  and  fascia  The 
i  edge  ol  the  latissimus  dorsi  and  the  inner  border 
,•1  the  externa]  oblique  muscle  "ill  then  be 
These,  together  with  the  underlying  internal  oblique  and 
transversalis  fascia,  must  now  be  divided  on  a  grooved 
din  stor,  and  to  the  full  extent  of  the  external  incision. 
When  the  outer  margin  of  the  quadratusand  the  rx 
rior  layer  of  the  lumbar  fascia,  which  are  thus  exposed, 
are  next  divided,  the  perirenal  fat  "ill  at  once  appear  in 
the  bottom  of  the  wound.  Before  further  steps  are  taken 
ha  morrhage  should  be  thoroughly  checked,  and  the  11  <  ><  •  i- 
of  the  wound  fullj  exposed  by  the  use  of  broad  retrac- 
tors, [f  the  patient  rests  on  the  Bound  Bide,  with  a  firm 
pillow  placed  under  the  lumbar  region,  the  d<  pth  of  the 
wound  will  be  considerably  diminished.  If  nov,  the  Bup- 
puration  has  already  invaded  the  perirenal  capsule,  an  in- 
cision through  it  in  the  direction  of  tie'  external  wound 
will  at  once  give  exit  to  the  pus.  \\  hen,  however,  this 
capsule  is  much  thickened,  it  is  Baft  r  to  ti  ar  it  by  means 
of  two  pair-  of  forceps.  If  even  then  the  fluctuating  sac 
cannot  be  felt  with  tbe  finger,  the  hypodermatic  syringe 
may  lend  valuable  service  in  locating  the  exact  position 
of  the'  pyo  or  llydro-nephrotic  fluid,  The  intervening 
renal  tissue  should  then  be  divided  with  the  knife,  or  in 
greatly  reduced  Bubjects  witb  the  thermo-cautery.  To 
prevent  possible  infiltration  of  urine,  the  renal  sac  may 
then  be  stitched  to  the  external  wound  byfour  or  six 
suture-.  Unless  considerable  mobility  of  the  sac  exists, 
this  is  probablj  bu]  The  operation  is  not  com- 

pleted until  the  interior  of  the  sac  has  been  thoroughly 
explored  with  the  finger  or  sound,  bo  determine  the  pres- 
ence of  a  calculus.  The  insertion  of  a  large  drainage- 
tube  and  the  application  of  an  antiseptic  dressing  com- 
plete the  operation. 

Laparo-nephrotomy.—In  exceptional  cases  of  fluctuat- 
ing tumors  of  the  kidney,  in  which  adhesions  have 
formed  anteriorly,  or  the  size  of  the  tumor  makes  the 
feasibility  of  the  lumbar  operation  doubtful,  or  if  the 
diagnosis  i-  far  from  certain,  the  incision  is  to  be  made 
through  the  anterior  abdominal  wall.  In  this  ease  the 
"  cyslo-venlrorrhaphy "  Bhould  always  precede  the-  inci- 
sion of  the  sac.  By  a  number  of  sutures  the  -ae  wall 
must  be  attached  to  the  abdominal  wound  before  the  cyst 
i-  opened.  Only  in  this  manner  can  the  general  pento- 
protei  >■  ■!  against  infection: 

With  prop  r  antiseptic  precautions,  nephrotomy  is  an 

op  rative  procedure  devoid  of  danger,     The  prognosis, 

therefore,  depends  entirely  on  the  disease  for  wbich  it  is 

d,  and  upon  the  condition  of  the  patient  at  the 

1 1 in'-  of  operation. 

.'/.  —  In  October,  lvso.  Mr.  Benrj    M   r- 
ri-.  tor  the  first  time  in  the  modern  history  of  renal  sur- 
gery, cut  down  upon  a  comparatively  healthy  kidney  witb 
the    distinct  idea  ..f  removing  a  calculus  before  the  in- 
ly of  the  gland  Bhould   be  irremediablj   damag 

operation  has   now   been   performed   twenty-three 
-.  with  only  t\\"  fatal  results,  which,  however,  were 
not  directly  attributable  to  the  operation  itself. 

The  operation  consists  in  exposing  the  kidney  by  an  in- 
i  and  dissection  like  the,-,-  for  nephrotomy ,    "  When 
the  kidm  a  reached,  '  to  quote  from  Mr.  Men-is, 

"the  I  er  should  be  passed  carefullj  over  the 

whole  "f  the  posterior  Burfaci  of  the  organ,  including  its 
pelvis,  and  any  inequality  "f  surface  or  increased  hard- 
nest  anj  particular  -pot.  should  be 
If  nothing  suggestive  of  the  presence  of 
a  stone  is  thus  felt,  thi   kldnej  Bhould  be  freely  ex] 


to  view  and  a  line  needle  passed  into  the  renal  substance. 
This  Bhould  he  done  in  a  systematic  way,  and   in  s,- . 
places  if  the  Btone  In-  net  at  once  Btruck,  Introducing  the 

needle  here  and  then-,  si  >  as  to  puncture  in  BUCCCSSion  the 
several  calyces  of  the  kidney,  in  one  or  other  of  which 
experience  ti  IN  us  the  Btone  usually  rests." 

\\  hen  the  Btone  has  been  detected,  the  overlying  part 
of  the  kidney  is  divided  with  a  narrow  bistoury  and  the 
-tone  removed  cither  with  the  finger  or  narrow-bladed 
forceps.     Only  in  exceptional  cases  is  it   necessary  to 

CrUfih  the  -tone  before  it  call  lie  removed. 

Iii  tie  (Czerny,  Kosinski,  Morris)  in  which  the 

stone  was  not  found,  extirpation  of  the  otherwise  healthy 

kidney  was  resorted  to,  and  with  good  result.  This  pro- 
cedure (,f  removing  a  healthy  gland  for  stone,  will  prob- 
ably not  he  justified  by  the  experience  of  the  next  decade. 

I  he  h  ilnlii\  of  the  r:  malum.,  kiln:  j  to  lith;  i  i-  IE  grc  ii 
and  the  dangers  accruing  therefrom  are  enormous.  In  a 
case  recently  recorded  by  Mr  Clement  Lucas,  the  right 
kidney  was  removed  for  nephrolithiasis.  Four  months 
later  the  patient  was  suddenly  seized  with  suppression 
of  urine  and  vomiting.  Mr.  Lucas  at  once  cut  dow  ii 
mi  the  left  kidney  and  removed  an  impacted  stone  from 
it. 

A  case  presenting  some  clinical  analogy  to  thi-  was 
recently  reported  bj  P.  Lang  Unfortunately,  a  renal 
fistula  sometimes  remains  in  consequence  of  thi-  opera- 
tion.     In  tin-  case  "f  Mr.  Morris  it  continued  live  years 

after  the  removal  Of  the  calculus. 

Nephrectomy,  first  established  a-  a  classical  operation 

by  Simon,  in  L869,  ha-  since  l"  en  perform*  d  at  least  two 
hundred  and  fifty  times,  for  the  various  lesi,,ns  Unit  have 
been  considered.     From  tin-  experience  of  this  nun 

the  ilnlieatii.n-  for  the  operation  may  he  said  to  be  : 

1.   Unilateral  and  uncomplicated  injury  to  the  kidney, 

that  from  ha  morrhage  or  suppuration  threatens  life  ; 
rupture  or  other  injury  to  the  ureter,  in  consequence  of 
which  a  urinary  fistula  remains. 

-.'    The  '  ally  stage  of  tuberculosis  -.  calculous  pyelitis. 

:;  Benign  tumors  at  any  age,  and  the  sarcomata  of 
adults. 

-1.  As  a  secondary  operation  in  hydro- and  pyonephro- 
sis alter  nephrotomy  has  failed,  and  floating  kidney  after 
the  failure  of  nephrorrhaphy. 

o  Nephrectomy  is  positively  contra-indicated,  accord- 
ing to  Gross,  first,  in  sarcoma  of  children,  secondly,  in 
carcinoma  at  any  age,  unless  perhaps  the  disease  can  he 
diagnosticated  at  an  early   siaue  ;   and   thirdly,  ill   the  ad- 

I  tubercular  disease. 

There  are  three  siiiiatioiis  in  which  an  incision  may 
he  made  for  th>  removal  of  the  kidney.  They  an-  in  the 
loin,  in  the  median  line  of  the  abdomen,  and  over  the 
linea  semilunaris  at  the  outer  border  of  the  rectus  ab- 
dominis. 

Nephrectomy.  —  In  this  operation  the  incision 
is  like  that  for  nephrotomy,  care  being  taken  to  keep  at 
lea-i  one-half  inch  below  the  border  of  the  last  rib  to 
avoid  wounding  the  pleura.     When  the  kidney  has 

exposed,  it  Bhould  he  rapidly  separated  from  the  adjai 
tissues  with  tin  finger.  If  it  he  determined  to  leave  the 
capsule  in  titu,  this  is  easily  accomplished.  If.  however, 
in  consequence  of  chronic  inflammatory  changes  the  tis- 
Bues  are  greatly  thickened,  this  part  of  the  operation  is 
difficult,  and  must  he  carefully  conducted  lest  the  peri- 
toneum or  the  colon  he  lacerated.     No  forcible  attempt 

-hoilld  he  made  to  lift  the  kidney  out  of  the  wound,  ill 
order  to  avoid  injury  t.i  the  thin-walled  renal  vein,  or 
even  to  the  vena  cava.      This  untoward  accident  happened 

in  no  less  experienced  hand-  than  those  of  Liickc  and  of 

Billroth,  When  the  kidney  has  been  enucleated,  the  ped- 
icle can  he  tied  as  an  entity,  or  the  ureter  and  ves 
may  he  ligated  separately.  The  latter  is  always  the  safer 
method,  bhn  e  it  permits  the  ureter,  which  often  contains 
pus  "f  felid  urine,  to  he  drawn  into  and  sutured  to  the 
wound.  To  accomplish  the  ligation  of  the  vessels  a 
stout  carbollzed  -ilk  should  he  used,  and  no  instrument 
answers  a  better  purpose  here  than  the  aneurism-needle. 
When  the  pedicle  is  large,  it  is  advisable  to  encompass  its 
structures  in  two  separate  ligatures.     After  the  successful 
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performance  of  this  step  of  the  operation,  the  kidney  can 
be  removed  by  a  few  snips  of  the  scissors,  care  being 
taken  that  enough  of  the  pedicle  is  left  to  guard  against 
slipping  of  the  ligature.  For  this  reason  it  is  safer  at 
times  to  leave  portions  of  the  renal  tissue  until  after  the 
removal  of  the  large  mass,  when  the  pedicle  can  be  more 
carefully  treated,  and  seared  if  necessary  with  the  thermo- 
cautery. After  the  wound  is  thoroughly  cleansed  a 
drainage-tube  is  inserted,  and  the  dressing  completed  as 
after  nephrotomy. 

Lateral  Lapavo -nephrectomy  (Langenbuch's  operation), 
or  the  extirpation  of  the  kidney  by  lateral  abdominal  sec- 
tion, is  commenced  by  making  an  incision,  from  four  to 
six  inches  in  length,  over  the  outer  border  of  the  rectus 
abdominis.  The  integument,  subcutaneous  fat,  and  ten- 
dinous layers  are  very  carefully  divided,  the  bleeding  ves- 
sels being  temporarily  secured  with  haemostatic  forceps. 
When  the  peritoneum  is  opened,  a  part  of  the  ascend- 
ing or  descending  colon  generally  appears  in  the  wound. 
This  must  be  carefully  pushed  toward  the  median  line, 
and  held  there  by  sterilized  potter's  spun  Lies  or  flannel 
cloths  wrung  out  of  some  antiseptic  solution.  By  this 
procedure  the  outer  layer  of  the  meso-colon  is  exposed, 
within  which  there  are  fewer  vessels  than  on  the  inner 
side.  This  layer  must  now  be  divided  by  a  longitudinal 
incision,  when  the  kidney  will  at  once  be  exposed.  At 
this  stage  of  the  operation  the  advantage  of  Langenbuch's 
operation  becomes  apparent.  If  the  kidney  that  is  to 
be  removed,  or  the  perirenal  tissue,  contain  pus  or  other 
material  that  might  engender  septic  inflammation  in  the 
general  peritoneal  cavity,  the  latter  can  be  effectually  shut 
out  from  the  wound  by  suturing  together,  catgut  being 
used,  the  internal  margins  of  both  peritoneal  wounds — 
that  of  the  serous  layer  in  front  of  the  kidney  to  that  cov- 
ering the  posterior  surface  of  the  abdominal  wall.  The 
extirpation  of  the  kidney  can  then  be  completed*  as  in 
lumbar  nephrectomy,  drainage  being  effected  through 
the  post-peritoneal  space.  Mr.  Knowsley  Thornton  has 
quite  recently  proposed  a  somewhat  similar  but  less  com- 
plicated procedure.  The  incision  is  like  that  of  Langen- 
buch  ;  after  the  peritoneum  is  reached,  the  posterior  layer 
of  this  serous  membrane,  together  with  all  that  it  sur- 
rounds, is  lifted  as  far  as  necessary  from  the  anterior  sur- 
face of  the  renal  tumor.  In  this  manner  of  operating  the 
vascular  supply  of  the  colon  is  not  at  all  interfered  with, 
and  the  ligation  of  the  vessels  of  the  pedicle  is  more  read- 
ily accomplished  than  in  the  lumbar  operation. 

Laparo- nephrectomy  resembles  the  operation  of  ovari- 
otomy in  every  respect  until  the  peritoneum  is  opened. 
Coils  of  intestine  generally  present  themselves  in  the 
wound,  and  when  they  are  pushed  aside  the  posterior 
layer  of  the  peritoneum  is  exposed  to  view.  When  this 
has  been  divided,  the  renal  tumor  must  be  removed  and 
the  pedicle  treated  as  in  ovariotomy.  When  the  disease 
for  which  the  operation  is  made  renders  infection  of  the 
peritoneum  probable,  it  is  advisable  to  puncture  the  soft 
parts  of  the  ilio-costal  interspace  from  within,  in  order  to 
drain  the  wound  from  its  most  dependent  part.  Whether 
this  step  be  deemed  necessary  or  not,  it  is  often  advisable 
o  close  the  wound  in  the  posterior  layer  of  the  perito- 
jeum  with  a  number  of  catgut  sutures.  The  insertion  of 
a  glass  drainage-tube  through  the  anterior  wound  is  called 
for  only  when  there  is  danger  of  oozing  of  blood  or  of 
severe  inflammation. 

Choice  of  Operation. — It  must  remain  for  the  experience 
of  the  coming  decade  to  determine  which  of  the  methods 
of  removing  a  kidney  shall  be  adopted  in  the  individual 
cases  that  call  for  nephrectomy.  In  general  terms  it  may 
be  stated  that  the  lumbar  operation  presents  more  favor- 
able statistics  than  the  ventral.  Thus  Gross  collected  233 
cases  of  nephrectomy,  of  which  104,  or  44.63  per  cent., 
died;  of  111  lumbar  operations,  41,  or  36.93  per  cent., 
died  ;  of  120  ventral  operations,  61,  or  50.83  per  cent., 
died.  While  it  is  apparent,  therefore,  that  the  fatality 
after  the  abdominal  operation  is  greater  by  13.90  per 
cent,  than  that  of  the  lumbar  operation,  it  is  probable,  on 
the  other  hand,  that  the  former  has  been  resorted  to  in 
the  graver  forms  of  disease,  such  as  large  and  malignant 
neoplasms,  or  in  cases  in  which  the  diagnosis  was  doubt- 


ful. In  the  hands  of  specialists  in  abdominal  surgery  it 
will  probably  be  shown  that  laparo-nephrectomy  is  not 
much  more  fatal  than  the  lumbar  operation. 

Each  operation  has  certain  well-defined  advantages 
which  give  to  it  a  legitimate  range  of  application.  Those 
of  the  lumbar  operation  are  to  be  found  in  the  facts  that 
the  peritoneum  is  not  opened,  and  that  the  wound  is  re- 
markably adapted  for  drainage.  It  is  for  the  former  rea- 
son that  peritonitis,  which  causes  thirty-four  per  cent,  of 
the  deaths  after  the  ventral  operation,  causes  death  in  less 
than  three  per  cent,  after  the  lumbar.  "  By  selecting  the 
lumbar  procedure  the  risks  of  peritonitis  are  reduced  to 
a  minimum  ;  septic  peritonitis  is  unheard  of  ;  as  are  also 
primary  haemorrhage  and  pulmonary  embolism,  which 
were  the  causes  of  upward  of  six-tenths  of  the  deaths 
after  the  abdominal  operation  "  (Gross).  The  disadvan- 
tages of  the  lumbar  operation  are  in  the  restricted  field  of 
operation.  The  removal  of  the  last  rib  has  been  recom- 
mended and  practised  to  overcome  this  difficulty,  but  it 
is  a  procedure  that  can  hardly  be  justified.  Again,  in 
large  tumors  that  cannot  be  reduced  by  tapping,  the  lum- 
bar operation  is  entirely  impracticable.  The  greatest  ob- 
jection, however,  that  can  be  urged  against  the  lumbar 
incision  is  that  the  operator  can  gain  no  insight  into  the 
condition  of  the  opposite  gland  ;  indeed,  must  often  re- 
main ignorant  as  to  the  existence  of  a  second  gland. 
Hence  deaths  from  uraemia  are  far  more  frequent  after 
the  lumbar  than  after  the  ventral  operation.  Thus, 
whereas  after  the  latter  only  3.27  per  cent,  of  the  deaths 
were  ascribable  to  anuria,  fifteen  per  cent,  of  the  deaths 
were  due  to  this  cause  alter  the  lumbar  operation. 

The  advantages  of  laparo-nephrectomy  lie  in  the  facts 
that  the  wound  is  sufficiently  large  to  easily  permit  all 
necessary  manipulations,  and  that  an  examination  of  the 
opposite  gland  can  be  made.  The  latter  is  a  sufficiently 
important  factor  to  justify  so  excellent  an  observer  as 
Thornton  in  giving  the  abdominal  operation  the  prefer- 
ence in  almost  all  cases  where  nephrectomy  is  indicated. 
If  the  second  gland  cannot  be  found,  or  when  present  is 
in  a  diseased  condition,  the  operation  is  resolved  into  an 
exploratoiy  incision,  the  dangers  of  which  are  compara- 
tively trivial.  Again,  as  has  already  been  indicated,  tu- 
mors which  from  their  size  or  solidity  could  not  be  extir- 
pated from  the  loin  can  be  removed  with  comparative 
ease  through  a  medium  abdominal  incision.  Thus  Brunt- 
zel  recently  successfully  removed  a  fibroma  of  the  renal 
capsule,  weighing  thirty-seven  pounds,  from  a  woman 
thirty-three  years  of  age  ;  and  Roswell  Park  has  success- 
fully extirpated  by  laparo-nephrectomy  a  fibro-cystic  kid- 
ney, weighing  four  pounds,  from  a  child  only  twenty- 
three  months  of  age.  Joseph  Ransohoff. 
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KINO     l     -    Pi,  .    Br    I'll      Kino  <'■    PInde,   Codex 
Mdl  i.     Several  substances,  from  differenl  pai 

ih  and  differenl  plants,  have,  at  one  time  <>v  anothi  r, 
appeared  under  this  name,  as  will  be  seen  below      Thai 
which  is  in  the  market  at  present  i-  tin-  product  of  Ptero- 
-    I '  I ;  i  ii  I      Order  1 

handsome  Indian  tree,  whose  w i  i-  also  valued  for 

timber,    i  are  alternate,  exstipulate,  pinnate,  with 

from  five  to  seven  oval,  emarginatc  leaflets,  it-  Sowers,  in 
lax    terminal    panicles  iscurely    papili 

stamens  usualh  monadelphous  ;  pod  one  iadly 

win  inea,  indehiscent.    In  common 

..I  /'/.  roearpx  •   contains  jellv- 

like  juice,  which  exudes   upon  incisii  made  in 

the  trunk,  am!  hardens  upon  drying  into  dark,  reddish- 
brow  n.  brittle  t< 

East   Indian  (Malabar)  kino  bas  been  imported  Bince 
tin-  beginning   of  tin'  present   i  entui  -  lical 

purposes  bas  Bupersedi  d  the  African  and  othi  r  varieties 
which  were  'inn  used      Ii  always  comes  in  fragments  or 
;  illy  not   largi  r  than  split  peas,  and 

ener  considerably  sma  i  «  isionally  these  fragments 
cohere  together  in  crumbly  lumps.  Kino  is  of  resinous 
lustre  and  fracture,  verj  brittle,  its  pieces  smooth  and  shin- 
ing opaque,  except  at  their  edges,  where  tiny  are  ruby- 
red  ami  transparent  ;  general  coloi  dark,  reddish-brown, 
sometimes  almost  black  ;  odor,  none  taste  very  ostrin- 
-  tish.  Tin  saliva  is  colored  bright  red  w  hen 
kino" is  chewed.  It  N  partially  soluble  in  cold  water, 
wholly  -ii  in  boiling  water  ami  in  alcohol,  not  in  ether. 

Kino  is  a  homi  tmcrystallizable  substance,  re- 

lated to  the  tannic  acids  of  cinchona  ami  krameria,  ami 
more  closely  to  catechu  Its  deep-red  solution  becomes 
violet  on  addition  of  a  proto  .  ami  ditty  green  with  a  per- 
saltofiron.  It  appears  to  consist  principal^  otkino-tan- 
/,,'■  acid,  a  red,  transparent  substance,  soluble  in  alcohol 
ami  water,  and  capable  of  decomposing  upon  long  stand 
ing  in  watery  solution  into  insoluble  kino-red;  kinoin 
ami  chatechin  may  beobtained  from  it  in  small  quantity, 
ami  pi  Mid.  by  distillation  and  other  means. 

A'  HON  \mi  Use.  —  Kino  is  an  active  astringent  of  the 
I  ami  catechu  kind,  and  is  employed  fur  exactly 
tin    same  purposes.     For  subacute,  or  chronic  diarrhoea 
ordysenterj    it   is  equally   good  with  other  astringents, 
and  less  unpli  i  in  many  of  them.     Asa  local  ap 

or   injection,  tannic  acid   is   t"  It  preferred. 
Kino  can  he  given  in  substance,  if  desired— dose,  one 
dime  1 1  <  lin.  =gr.  xv.  i — or  in  aqueous  infusion  ;  as  the 
latter  is  apt  to  gelatinize,  il  should  be  made  freshly.     The 
cinal   tincture  Kino,  \.  S.   Ph.:   Btrength 

with  fifteen  parts  of  glycerine)  keeps  better,  and  is 
ih.   i  d  form. 

n  o  Pi.  wis     -Kino  wood  is  a  tine  colored  material 
aters  and  cabinet  makers.     /'■  us  Linn. 

furnishes  tin-  Red  Saunders  or  red  sandal-wood,  formerly 
officinal,  used  as  a  dye.     Pi.  indicus  Willd..  also  yields 
an  Asiatic  Kino  sometimes  in  the  market.     Pi   i 
I'oir  i /'/  »  Hook)  supplied  the  original  African 

Kino.  etc.     For  tl rder  see  Sen n.\. 

Allied  Drugs.— Kino-like  products  ore  obtained  also 
from  several  ot  era.     Butea   Kino   is   from    /•' 

Ftoxb. ;  Order,  a    ami  from  other  spe- 

cies i  It  is  in  larger,  and  more  evidently  tear- 

like pieces  than  thi  I  article  ;  aside  from  contain- 

ing a  larger  amouul  of  inert  mucilaginous  materials,  it  is 
limilar  composition.     Australian  Kino  is  obtained  in 
tie-  same  waj  from  several  specii  alyptvs.     It  is 

■  ted  both  by  iiii  isions  in  tin-  bark  and  by  splitting  it 

out  oi  cavities  of  the  vt I      It  of  ten  comes  in  masses. 

« I.  Di  echu,  Oambir,  and  astrin- 

gents in  general,   maj    be   compared   with   Kino. 
Nl  i.M.i.s.  W.  /'.  /; 

KIRSCHBERG   is  a  Bmall  place  in  Bavaria  which  en- 
-  n  Qccounl  of  tin-  earthy  mineral 
spring  then-  found.     The  w  .-id  internally  and 

molly,  frequently  mixed  with  brine  from  the  neigh- 
boring springs  "t  Reichenhall.  When  employed  inter- 
nally  the   water  is  often   mixed   with   milk  or  whey. 


Kirschberg  water  is  recommended  in  the  treatment  of 
nervous  ami  debilitated  conditions,  in  anaemia,  scrofula, 
ami  female  sexual  diseases.  T  A    - 

KIS-CZEG   is  a   small  town  of  about  rive  hundred  in- 
habitants,  situated   in   the  Siebenbiirgen,    in   Hungary, 
where  there  an-  numerous  springs  furnishing  a  strong 
hitter -water.      The   waters    ot    the    different    sources   are 
>  identical  in  composition,  containing  between  eigh- 
□  ami  ninetei  n  parts  per  thou  ititu- 

the  most  important  of  which  are  .sodium  sulphate, 
:t   13  parts  :  magnesium  sulphate,  about  3  parts,  and 
im  chloride,  1.4  part.     The  water  is  cold,  and  is  em- 
ployed for  its  purgative  properties.  T.  I.    - 

KIS-KAN  is  a  -mall  place  in  Hungary,  in  which  are 
several  thermal  springs,  the  waters  of  which  contain  prin- 
cipally various  carbonates  and  chloride  of  sodium. 
There  is  also  considerable  free  carbonic  acid.  The 
waters  are  employed  in  the  treatment  of  rheumatism  and 
various  chronic  intestinal  troubles.  1.  L.  6 

KISLOVODSK  J-  a  spa  in  the  Russian  Caucasus,  which 
has  been  growing  in  popularity  in  recent  years.  It  lies 
at  an  elevatiot  t  two  thousand  Ave  hundred  feel 

above  the  sea.  There  are  numerous  mineral  springs,  the 
most  important  of  which  are  the  Narzan  and  the  Has- 
sauth.  The  Narzan  pours  out  an  immense  volume  of 
water,  verj  bighbj  charged  with  carbonic  acid,  and  beau- 
tifully clear  and  spai  kling!  It-  principal  constituents  are 
calcium  carbonate,  magnesium  sulphate,  manganese  car- 
lie,  chlorides,  and  a  small  amount  oi  ft  rrous  carbon- 
ate. The  Hassauth  spring  contains  a  larger  amount  of 
iron,  though  qi  aalysis  of  any  of  the  springs  has 

yet  been  published.  The  water  is  diuretic  and  tonic  in 
its  properties.  The  spa  is  aol  very  easy  of  access,  and 
the  cost  of  living  is  high.  The  accommodations  for  vis- 
itors are,  however,  said  to  be  v<  rj  good.  T.  I    S 

KISSINGEN.  one  of  the  most  important  and  best 
known  of  the  German  spas,  is  a  town  of  about  four  thou- 
sand inhabitants,  situated  in  the  valley  of  the  Franconian 
Saale,  in  Bavaria',  about  sixty  miles  from  Frankfort-on- 
t  he-  Ma  in.  It  lies  at  aii  eli  vation  of  about  Bix  hundred  feet 
above  the  sea,  and  enjovs  a  rather  mild  climate,  although 
there  is  considerable  rain.  During  the  season,  which  ex- 
tends from  May  to  October,  the  number  of  .  Kis 
Bingen  is  verj  I  ag  estimated  at  from  twelve  thou- 
sand to  fifteen  thousand. 

There  are  thn  e  spi  ings  Bituated  within  the  town  itself, 
on  thi  •  the  Saale  River,  and  two,  the  Scbon- 

bornsprudel  ami  the  Sool-  or  Salinensprudel,  a  short  dis- 
tance beyond  the  limits.  Of  the  three  Bprings  within  the 
town,  the  Rakoczy,  the  Pandur,  ami  the  Maxbrunnen, 
the  formi  r  is  the  one  most  commonly  used,  although  the 
latter  is  often  taken,  mixed  with  milk  or  whey,  by  the 
younger  ami  more  delicate  invalids.  The  following 
"table,  from  Eulenburg,  show-,  the  composition  of  these 
i al  springs.     Tin-  figures  enl   tin'  number  <f 

grammi  -  ot  solid  constituents  in  each  litre  of  water. 
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The  temperature  of  the  first  three  springs  in  the  above 
table  is  about  51c  F. ,  that  of  the  last  two  is  from  64°  to 
68°  F. 

The  waters  are  taken  before  breakfast,  in  doses  of  from 
two  to  six  glasses,  a  fifteen  minute  walk  being  taken  be- 
tween each  glass.  Sometimes  a  bitter-water,  also  found 
at  Kissingen,  is  added  to  the  Rakoczy,  or  is  taken  alone. 
For  bathing  purposes  the  water  of  the  Sool-  or  the  Schon- 
bornsprudel  is  usually  strengthened  by  the  addition  of 
the  mother-liquor  remaining  after  the  extraction  of  the 
sodium  chloride  at  the  salt-works. 

Rakoczy  water  is  not  purgative  unless  taken  in  large 
quantity,  small  doses  having  rather  the  effect  of  diminish- 
ing the  intestinal  secretions.  A  course  of  treatment  at 
Kissingen  is  recommended  in  dyspepsia,  chronic  intestinal 
and  gastric  catarrh,  congestion  and  enlargement  of  the 
liver,  catarrh  of  the  gall-bladder  and  biliary  calculus, 
habitual  constipation  with  hypochondriasis,  obesity  and 
fatty  heart,  and  chronic  bronchitis.  The  external  use  of 
the  waters  is  often  of  benefit  in  joint-affections  of  a  gouty 
or  rheumatic  nature,  peripheral  nervous  affections,  and 
diseases  of  the  skin. 

The  season  lasts  from  the  middle  of  April  to  the  end 
of  September.  Excellent  accommodations  are  afforded 
for  visitors,  and  guests  of  all  classes  may  find  lodgings  at 
prices  proportionate  to  their  means.  T.  L.  8. 

KNEE-JOINT.  Whether  considered  from  the  anatom- 
ical or  the  surgical  point  of  view,  this  is  the  most  im- 
portant joint  in  the  body.  It  is  at  the  same  time  the 
most  complicated  and  the  most  difficult  to  understand. 
Its  surfaces  are  necessarily  large  to  support  the  wfcight 
of  the  body,  and  as  there  is  not  that  close  adaptation 
shown  at  the  elbow  and  hip,  its  great  strength  depends 
upon  the  surrounding  ligaments,  fascia,  and  muscles, 
which  are  so  effective  that  dislocation  is  rare.  Its  vast 
extent  of  synovial  membrane  predisposes  it  to  inflamma- 
tion, and  its  exposed  situation  renders  it  liable  to  injury. 
Its  structure  is  more  readily  understood  when  it  is  re- 
garded as  an  assemblage  of  three  joints  originally  dis- 
tinct, viz.,  a  patello-femoral  and  two  femoro-tibial. 
That  this  is  a  correct  assumption  is  rendered  probable  by 
.slight  furrows  upon  the  articular  surface  of  the  femur 


Fig.  1923.  —  Upper  Articular  Surface  of  the  Knee  joint.  (Sappey.) 
1,  The  patellar  groove  :  2,  outer  edge  :  3,  inner  edge,  less  elevated  than 
the  other;  4.  outer  condyle ;  5,  external  lateral  ligament,  cut:  (>.  sec- 
tion of  the  popliteua  muscle  obliquely  directed  downward  and  inward, 
and  covered  by  the  external  lateral  ligament ;  7.  inner  condyle  :  8.  in- 
ternal lateral  ligament,  cut ;  9.  intercondylar  notch  ;  10,  section  of  the 
anterior  crucial  ligament  inserted  upon  the  posterior  part  of  the  inner 
surface  of  the  external  condyle;  11,  section  of  the  posterior  crucial 
ligament  inserted  upon  the  anterior  part  of  the  outer  surface  of  the  in- 
ternal condyle. 

(not  clearly  shown  in  Fig.  1923)  which  separate  a  patellar 
surface  from  the  two  condyles,  and  the  arrangement  of 
the  ligaments  also  amply  confirms  it ;  there  being  besides 
the  capsular,  investing  the  whole  joint,  certain  internal 
ligaments  which  are  vestiges  of  the  original  separate 
condition.  From  the  middle  of  the  joint,  between  the 
two  condyles,  pass  downward  and  outward  two  folds  of 
synovial  membrane  laid  upon  a  thin  connective  tissue. 
These  are  the  ligamenta  alaria,  and  they  indicate  the  line 
of  separation  into  three  cavities.  Again,  there  are  certain 
bands  accessory  to  the  capsule.      Externally  these  are 


known  as  the  lateral  ligaments  (Figs.  1927  and  1928),  in- 
ternally as  the  crucial  ligaments  (Figs.  1928  and  1924). 
The  former  pass  from  the  tuberosities  of  the  femur  to 


Fig.    11124. — Lower   Articular   Surface    of    the    Knee-joint.      (Sappey.) 

I,  2.  3,  internal  semi-lunar  fibro-cartilage;  4.  its  attachment  to  the 
depression  behind  the  spine  of  the  tibia;  5,  its  anterior  attachment: 
(i.  that  part  of  the  internal  glenoid  cavity  not  covered  by  fibro-car- 
tilage  ;  7,  external  semi-lunar  fibro-cartiiagc  ;  S,  9,  its  attachments ; 
10,  part  of  the  external  glenoid  cavity  not  covered  by  fibro-cartilage  : 

II,  transverse  ligament :  12,  ligamentum  patella;,  cut :  13,  bursa  snb- 
patellaris;  14,  tibial  insertion  of  the  anterior  crucial  ligament;  15,  of 
the  posterior  crucial  ligament;  16,  band  of  fibres  which  unites  the 
external  semi-lunar  fibro-cartilage  to  the  posterior  crucial  ligament; 
17.  tendon  of  the  biceps,  cut  ;  IS,  external  lateral  ligament,  cut;  19, 
groove  for  the  tendon  of  the  poplitenB;  20,  bursa  pophtea  :  21,  orifice 
occasionally  found  by  which  the  cavity  of  the  upper  tibiofibular  artic- 
ulation communicates  with  that  of  the  knee-joint. 

the  shaft  of  the  tibia,  and  the  head  of  the  fibula  on  either 
side  ;  the  latter  are  short  bands  arising  from  the  femur,  on 
either  side  of  the 
condylar  notch,  to 
insertions  in  front 
and  behind  the  spine 
of  the  tibia.  These 
accessory  bands  lim- 
it and  control  the 
motion  of  tht;  joint, 
as  do  similar  struct- 
ures elsewhere.  On 
complete  extension, 
the  whole  system  is 
locked  by  the  ten- 
sion of  the  lateral 
and  the  anterior  cru- 
cial ligaments,  so 
that  no  muscular 
force  is  required  to 
hold  the  knee  firm 
in  the  erect  position, 
the  weight  of  the 
bod}'  falling  in  front 
of  the  joint  and  fix- 
ing it.  When  the 
joint  is  thus  fixed 
and  muscular  action 
suspended,  a  slight 
Mow  from  behind 
will  throw  the 
whole  apparatus  out 
of  equilibrium,  and 
occasion  a  sudden 
flexion  of  the  limb. 
This  tripartite  di- 
vision   of    the  joint  Fig.  1925. — Anterior  Surface  of  the  Knee-joint 

corresponds   to    its 

condition  in  many 
lower  animals,  in 
which  the  three  sy- 
novial cavities  are 
either  totally  dis- 
tinct, or  communi- 
cate by  small  open- 
ings. 

The  irregular 
form    of  the    joint 
surfaces  is  due  main- 
ly to  the  action  of  the  muscles.     While  at  the  elbow  the 
flexors,  but  two  in  number,  come  down  and  are  inserted 


(Sappey.)  1,  Lieamentum  patellae  :  2.  its  ex- 
pansion over  r  lie  pale)  I  a  ;  3.  iLs  insertion  upon 
the  tibia  ;  4.  tend t  the  quadriceps  exten- 
sor femoris  ;  5.  external  lateral  ligament  :  b\ 
its  insertion  upon  the  head  of  the  fibula;  7. 
tendon  of  the  popliteus  :  s.  internal  lateral 
ligament ;  9,  tendon  of  the  adductor  Dlagnus  : 
10,  fascial  expansion  of  the  internal  ham- 
string tendons  ( pntte  ttole)'.  11.  tendon  of 
the  sartorius  :  12.  tendon  of  the  gracilis  ;  13. 
tendon  of  the  semi  tendinosus  ;  14,  internal 
semi-lunar  fibro-cartilage  ;  15,  the  upper  sy- 
novial cavity  of  the  joint  :  16,  lower  synovial 
cavity,  separated  from  the  preceding  by  the 
fibro-cartilage. 
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mar  the  plane  oi  movement,  at  the  knee  there  Lb  :i  series 
(.I  flexors  stretching  over  the  joint  from  above,  and  in- 
serted partly  on  the  outside  and  partly  on  the  Lnsidi 
the  leg j  so  thai,  when  acting  separately,  they  tend  to 
twist  the  tibia  upon  its  longitudinal  axis.     It  will  b< 

ed  also  that  while  a  single  muscle,  the  biceps,  N  in- 
serted "ii  1 1 1 < -  outer  Bide,  there  are  four  muscles  (sartorius, 
IK  semi  tendinosus,  and  Bemi-membranosus)  (Figs. 
1926  and  1936),  inserted  upon  the  inner  Bide,  the  insertion 
running  from  the  tuberosity  of  the  tibia  Borne  distance 
down  the  shaft.  The  consequence  of  ilii-  would  natur 
ally  licit.  ;ji\<-  more  range  of  motion  to  the  inner  < 

dyle,  and  an  exam- 
ination of  the  ■ 
surfaces  show  a  that 
they  are  correspond- 
ingly shaped  to  that 
end. 

The  inner  condyle 
(Fig.   1923)  is   bent 
not   only   from  be- 
fore backward,  but 
from    Bide   to 
Bide   like   the    half 
(.1   a   horses  hoc, 
and  roughly  corre- 
sponds  to    a    cone 
cl2  v.  h,,-.  apes  i-  at  the 
insertion  of  the  pi  s- 
terior  crucial   liga- 
j-j2  mem.     The    outer 
condyle  is  bent  only 
•13  in  one  directl 

its     surface     cure 

j_5  B] 1-  iii  a  similar 

way  to  a  cone 
whose  apes  i-  • 
where  «  ithin  the  an- 
terior crucial  liga 
ment.  There  is  thus 
sei  a  to  i"  a  provi- 
sion for  a  double 
motion  of  the  inner 
conth  le,  a  back  ami 
forth  hinge  action, 
and  a  rotati  <>  n 
around  the  outer, 
while  only  the  hinge 
motion  has  shaped 
the  outer  condyle. 
The  peculiar  action 
..f    these    Mir 

not  admit  nf 
their  being  fitted  in- 
to a  socket,  regular 
and  invariable  in 
form.       There    arc 

accordingly,  <1<\ . ■! 
oped    around     the 

of  the  i 
spondins     portions 


Fin.   II  r  Surface  of  the  Knee- 

joint  I.    i,    [ntei  aal 

■  in  ;  •„*.  tendon  <.t  the  gemi-mem- 
branosus;  :i  its  anterior  or  reflected  por 
ti'.n:  4,  its  mid. lie  portion  attached  to  the 

.     tie  internal  tuber. 
ii..  ni. ia.     Prom  il.i-  ml. i. ii.-  portion  two 
expansions  exfnd    one  reaches  the  lower 
part  of  tie'  internal  tuberosity,  the  i 

,n. .11-    with    tin-    upon.     .  ..f    the 

poplib  porl  "ii  .i    ' 

don  of  the f  lqosub.     Ii  Forms  a 

upward    and 
out-.'.  d  upon  tin-  - 

.,   7.  fibres  ..f  I 

,  pward  ;  s.  tendon  <>f  the  adduc- 
tor magnue  .  '.',  b 
ol    thi  •  tnius ;     in,    oriflci 

:   11.  external  lati  I 

■  ion  ..f  the  of  the  tibial  Burface, 

external  head     two  fibrO-CflTtilajres 

ff"  no ;  is,  the  posterior  eu-    ca]]erj   the  external 

and    internal  Mini 
lunar.  Ki .  The-,  are  loosely  at i ached .  running  at 

cither  end  into  fibrous  tissue  w  hich  is  inserted  in  front  and 
behind  the  tibial  spine,  their  circumfi  i 

ing comparatively  loose,  merely  united  with  the  capsule, 
trial  membrane  covers  both  their  upper  and  their 
lower  surfaces,  so  that  the}  arc  freely  movable.  Thej 
(lines],,, mi  in  a  general  way  to  the  impression  made  by 
the  heads  of  the  condyles,  but  their  elasticity  is  such  that, 
whenevi  r  the  condyles  move  and  twist,  they  follow  tin  ir 
movements. 

The  general  capsule  of  the  joint  (Figs,  1925  and  1926) 
Is  ven  extensive  reaching  above  and  below  beyond  the 
articular  surfaces  ol  tin  femur  and  tibia,  and  blending 
with  the  tendons  of  the  surrounding  muscles  and  their 


fascial  insertions.  It  is  thinnest  just  above  the  patella  on 
either  side  of  the  tendon  ol  the  quadriceps,  and  here  it  la 
that  effusion  i-  most  likely  to  show.  The  extent  of  the 
joint-cavity  upward  i-  here  -..  great  thai  the  serious  mis- 
take ha-  been  made  of  opening  a  lhu  tU&tiug  tumor  here, 

thereby  entering  the  cavity  and  endangering  tin   limb. 

The  tend., 11  of  the  <  jllad  riceps  passes  down  in  front  tO  the 

patella  (properly  considered  a-  a  sesamoid  hone,  devel- 
oped in  its  substance),  and  is  continued  on,  beyond  that 

hone,  to  the  tuberosity  of  the  lihia  as  the  ligamentum  pa- 
tella- is,,  pig    1925),    The  whole  system  answers  the  pur- 
an  anterior  ligament  to  the  joint. 
Of  the  lateral  ligaments  (Figs.  1927  and  1928),  the  ex- 
ternal is  the  shorter,  and  of  the  Bhape  of  a  rounded  cord, 

which  may  lie  lilt  on  the  outer  side  of  the  leg  just  above. 
the  head  of  the  fibula;  the  inner  is  longer   and  flatter, 


Fir..  10.7.—  View  of  the  Km.  .  joint  fr.,ni  the  Inner  Bide.  (Sappey.)  1. 1. 
Internal  Ii  n   ti|>oii  tin    -  '  the 

internal  condyle  :  •'>.  it-  insertion  upon  the  inten  a:  semi-lunar  fihro  car- 
tilage; l.  its  insertion  upon  t  •  upper  end  ol  the  internal  surface  .f 
th,  mill, n  :    ti.  tendon  of   the   sartorin*;  7. 

ten;  of  the semi-tendinoeus ;  St,  ligai 

turn]  iris;  11,  adipose  tissue  near  its  upper 

part  :  IS,  rapt  rior  sj  I 

',   tend<  n  of  ti  -    1*1, 

17,  tendon      thi  18,  its  middle  portion:  19,  ten* 

utemal  bead  ol  tin-  t::e>  •■  B  poj  liteoa, 

giving  more  latitude  of  motion.  The  points  of  their  ori- 
gin from  the  femoral  i  ondj  les  arc  in  the  axis  of  the  cones 
described  by  the  surfaces.  Tiny  are  not,  like  the  lateral 
ligaments  ot  the  elbow-joint,  tense  in  every  position,  but 
allow  the  twisting  motion  of  the  tibia  above  mentioned, 
A  second  or  short  external  lateral  ligament  is  also  de- 
scribed, passing  from  the  condyle  of  the  femur  in  con- 
nection with  the  head  of  the  gastrocnemius,  and  inserted 
into  the  Btyloid  process  of  the  fibula,  it  is  not  constant. 
IS.  hind,  the  capsuli  is  broad  and  sheet-like  (Fig.  19S 
receiving  fascial  expansions  from  the  tendons  of  the  semi- 
membranosus and  popliteus.  The  band  from  the  semi- 
membranosus is  sometimes  described  as  the  popliteal  liga 
ment,  and  the  whole  sheet  as  the  posterior  ligament  of 
Winslow.  It  is  everywhere  of  sufficient  thickness  to 
sist  the  Irruption  of  abscesses  from  the  popliteal  space 
into  the  joint,  hut  pus   has  been  known  to  burrow  fruin 
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the  synovial  cavity  outward  below  the  popliteal  liga- 
ment. This  posterior  sheet  offers  the  principal  obstacle 
in  contracted  knee,  when  associated  with  fibrous  ankylo- 
sis. This  is  probably  owing  to  the  fact  that  it  contains 
but  little  elastic  tissue,  and  an  increase  of  the  white  fibrous 
elements  produces,  as  elsewhere  in  the  body,  a  certain 
amount  of  contraction. 

The  synovial  membrane  is  very  extensive,  passing  be- 
yond the  articular  surfaces  above,  and  traceable  there- 
from downward  on  either  side  to  the  semi-lunar  cartilages 
forming  the  ligamenta  alaria  before  mentioned.  There 
is  here,  interposed  between  the  membrane  and  the  Iiga- 
mentum  patellae,  a  large  pad  of  fat,  from  which  there 
passes  backward  to  the  intercondylar  notch  a  process  of 


Fig.  1928. — Viewof  the  Knee-joint  from  the  Outer  Side.  (Sappey.)  1,  Ex- 
ternal lateral  ligament :  2,  its  attachment  to  the  external  condyle  :  3,  its 
attachment  to  the  external  part  of  the  head  of  the  fibula  :  4,  tendon  of 
the  popliteus  ;  5,  tendon  of  the  biceps  ;  6,  its  attachment  to  the  styloid 
process  of  the  fibula  :  7,  the  anterior  or  reflected  part  of  this  tendon, 
passing  under  the  external  lateral  ligament,  to  be  inserted  upon  the  in- 
ternal tuberosity  of  the  tibia  above  the  anterior  ligament  of  the  supe- 
rior tibio-fibular  articulation  :  S,  tendon  of  the  external  head  of  the 
gastrocnemius  :  it.  anterior  ligament  of  the  superior  tibio-fibular  articu- 
lation ;  10,  ligamentum  patella?;  11,  bursa  suhpatellaris;  12.  collection 
of  fat  which  fills  the  anterior  part  of  the  inter-condylar  notch.  On 
each  side  it  passes  beyond  the  ligamentum  patella; ;  Vi,  external  semi- 
lunar fibro-cartilage  :  1-1,  the  superior  synovial  cavity,  opened  to  show 
how  it  terminates  upon  the  superior  edge  of  the  fibro-cartilage  ;  15.  in- 
ferior synovial  cavity,  also  opened  to  show  its  relation  to  the  same  fibro- 
cartilage  ;  16,  bursa  subcrnralis. 

connective  tissue,  the  ligamentum  mucosum  (Fig.  1929). 
After  covering  the  upper  side  of  the  scini-lunar  cartilages 
the  synovial  membrane  passes  to  their  under  surfaces,  and 
from  thence  on  to  the  upper  surface  of  the  tibia.  There 
are  several  openings  by  which  the  synovial  sac  commu- 
nicates with  the  neighboring  bursa?.  The  principal  one 
is  above,  where  is  a  large  orifice,  nearly  constant,  open- 
ing into  the  bursa  subcruralis  (Figs.  1927  and  1928). 
Another,  always  found,  communicates  with  the  bursa 
under  the  tendon  of  the  popliteus  (Fig.  1924),  and  from 
this  there  is  an  occasional  diverticulum  connecting  with 
the  superior  tibio-fibular  articulation.  A  third  communi- 
cation is  with  the  large  bursa  under  the  internal  head  of 
the  gastrocnemius.  Many  other  bursa;  are  found  near 
the  joint  (see  article  on  Bursae,  vol.  j.),  and  some  of  them 


may  occasionally  connect,  so  that  extreme  care  is  always 
required  in  operations  in  this  region,  lest  the  opening  of 
one  of  these  sacs  should  involve  the  joint-cavity. 

The  movements  of  the  patella  are  not  only  gliding,  but 
slightly  rolling  or  coaptative.  The  bone  is  adapted  to 
the  shape  of  the  hollow  between  the  coudyles  by  a  ridge 
which  divides  it  into  two  unequal,  lateral  portions.  Each 
of  these  is  again  divided  into  facets,  so  that,  taken  from 
above  downward,  the  contact  of  the  bone  with  the  femur 
is  but  slight,  especially  during  flexion.  It  is  this  circum- 
stance that  causes  the  frequent  fracture  of  the  patella  by 
muscular  action.  It  forms  a  wedge-like  body,  in  contact 
with  the  articular  surface  only  by  a  narrow  edge;  and  the 
tendinous  attachments  are  so  arranged  as  to  pull  at  right 
angles  to  each  other  directly  over  this  edge.  Any  sud- 
den jerk  in  this  position  has  the  same  effect  upon  the 
bone  as  a  sudden  shock  upon  a  stick  over  the  edge  of  a 
table.  It  is  not  strange,  therefore,  that  it  is  more  fre- 
quently broken  by  muscular  action  than  any  other  bone 
in  the  body. 

Atmospheric  pressure  is  not  without  effect  on  the 
joint.  In  conditions  of  health  it  holds  the  patella  firmly 
down  and  prevents  its  dislocation.  In  casts  of  opening 
the  joint,  or  where  there  is  effusion,  the  bone  becomes 
much  more  movable  laterally, 
and  may  be  spontaneously  dis- 
located. ^ 

The  movement  of  the  tibia  g 
upon  the  femur  is  such  that,  « 
with  flexion  and  extension,  a  ~ 
slight  degree  of  rotation  al-  |  | 
ways  takes  place.  This  is  due  £) 
to  the  peculiar  shape  of  the 
condyles  above  mentioned,  and 
to  the  pull  of  the  muscles. 
The  joint  cannot,  therefore, 
be  said  to  be  a  perfect  hinge, 
there  being  a  considerable 
amount  of  lateral  motion. 
This  is  most  free  in  the  semi- 
flexed state,  and  may  then 
amount  to  forty  degrees.  It 
is  sometimes  called  pronation 
(which  turns  the  toes  in),  and 
supination  (turning  them  out), 
but  is  not  produced  by  the  same  mechanism  as  the  mo- 
tions of  the  same  name  in  the  elbow-joint.  The  move- 
ments of  flexion  and  extension  do  not  exceed  an  arc  of 
one  hundred  and  sixty  degrees. 

The  joint  is  copiously  supplied  with  vessels  from  the 
femoral,  popliteal,  and  anterior  tibial  arteries.  The  nerves 
are  from  both  the  sacral  and  the  lumbar  plexuses,  the 
former  through  the  sciatic,  the  latter  through  the  anterior 
crural  and  obturator.  It  is  interesting  to  note  that  inter- 
ference with  these  nerves  at  any  part  of  their  course,  or 
centrally,  is  followed  by  pain  in  the  knee.  The  phenome- 
non known  as  "  hysterical  knee-joint,"  in  which  there  is 
pain  accompanied  by  no  lesion  in  the  joint  proper,  is 
usually  thus  explained.  Frank  Baker. 

KNOCK-KNEE.  Synonyms:  In-knee,  Genu  Valgum  ; 
Fr. ,  Genou  en  dedans,  Genou  cagneux;  Ger. .  X-Bein, 
Bach  r/><  in.  A  deformity  characterized  by  a  want  of  par- 
allelism of  the  tibia',  the  internal  malleoli  being  thrown 
out  from  the  median  plane  when  the  inner  surfaces  of  the 
knees  are  placed  in  apposition.  One  knee  or  twro  may  be 
affected,  and  the  deformity  may  exist  in  any  degree,  from 
a  scarcely  perceptible  deviation  from  the  normal,  to  a  de- 
gree rendering  the  subject  actually  unable  to  walk.  It 
may  be  due  to  a  curve  in  the  tibia  or  femur  in  the  neigh- 
borhood of  the  articulation,  or  to  an  exaggerated  dispro- 
portion in  the  size  of  the  lateral  segments  of  the  joint-sur- 
faces. The  inner  condyle  of  the  femur  is  normally  larger 
than  the  outer,  in  order  to  compensate  for  the  obliquity  of 
the  shaft  as  it  passes  from  the  cotyloid  cavity  to  the  me- 
dian line,  and  it  is  only  when  this  disproportion  in  length 
of  the  condyles  becomes  excessive  that  deformity  is  pro- 
duced. The  angle  which  the  axis,  of  the  femur  forms 
with  that  of  the  tibia  is  normally  from  170°  to  178°,  being 


Fig.  1929. —Sagittal  Section  of 
the  Knee-joint. 
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l  ,i  .•(  r  in  males  by  reason  of  i Ik1  more  narrow  peh  \s 
-  relative  length  of  the  thigh 
There  are  two  principal   forma  of  knock-knee  which 
differ  from  each  other  in  their  etiology  and  clinical  I 
ures,  as  well  a-  in  the  indications  whirl,  they  offei 
treatment.     The  first  form  occurs  for  the  mosl  pari  in 

ng  children  between  the  ages  of  two  and  five  yi 
and  lent  upon  rachitic  softening  of  the  1 

tering  into  the  formation  of  the  joint.  Ii  never  tx 
after  the  seventh  or  eighl  year,  although  of  course  many 
jenu  valgum  set  a  in  the  adult  may  be  simply 
the  unrelieved  rachitic  deformity  of  early  childhoi  'I  \ 
form  has  been  described  as  occurring  about  tl 
puberty,  which  some  writers  have  supposed  to  be  due  to 
a  bony  softening  analogous  to  rickets  and  which  they 

Ii  may  be  permitted 
istence  of  such  a  disense,  and  the  deformity 
arising  at  this  age  should  be  properly  classed  undei 

I  bead,  that  of  static  km  [n  rachitic  knock- 

there  is  usually  little  or  no  actual  change  in  the  artic- 
ular surfaces,  the  deformity  being  due  to  softening  and 
consequent  bending  of  the  femur  or  tibia,  or  both,  in  the 
immediate  neighborhood  of  the  joint.  There  is  an  appar- 
ent lengthening  of  the  internal  condyle,  but  il  is  due  to  the 
curve  in  the  femur  by  w  bich  it-  articular  surface  is  made 
to  look  outward  instead  of  downward,  and  so  the  inner  i 
dyle  is  lowered  and  seemingly  lengthened.  The  age  of  the 

ent  at  the  time  when  the  deformity  was  first  noticed, 
and  the  detection  ol  a  curve  in  the  bones,  will  serve  as 
aids  in  distinguishing  this  form  from  that  which  follows. 

The  Bee I.  or  static  form,  may  indeed  be  met  with  in 

children  of  any  age,  bul  is  best  studied  in  adolescents 
where  the  influence  of  rickets  may  be  entirely  left  out  of 
consideration.  It  is  characterized  by  an  asymmetry  in  the 
articular  ends  of  the  bones,  their  shafts  being  normally 
straight  It  occurs  for  the  most  pari  in  the  constitution 
ally  delicate,  or  in  those  who  have  been  debilitated  by 
disease,  and  who  are  obliged  to  stand  many  hours  a  day 
or  to  carry  heavy  weights,  The  ligaments  of  the  knee-, 
in  common  with  the  other  structures,  are  weak  and  yield- 
ing, and  are  incapable  of  maintaining  the  joint  in  it-  nor- 
mal condition.  <  iwing  to  the  obliquity  of  the  lemur  there 
constant  tendency  of  the  weight  of  the  body  to  in- 

te  the  lateral  angle  al  the  knee.  In  health  this  ten- 
dency is  counteracted  by  the  crucial,  and  in  a  measure 
also  by  the  internal  lateral  ligament,  aided  by  the  muscles 
whose  tendons  pass  over  the  joint  anil  act  in  a  certain  de- 

as  stays;  hut  once  the  ligaments  lose  their  tone  they 
yield  a  little,  and  the  joint  relations  are  modified  :  the  e\ 
ternal  condyle  anil  the  corresponding  facet  of  the  tibia 
are  made  to  receive  an  increased  pressure,  while  the  parts 
lying  on  the  inner  Bide  of  the  joint  are  relieved  of  the 
weight  of  the  body.  The  consequence  of  Ibis  abnormal 
relation  is  that  there  i-  a  slighl  atrophy  of  the  outer  half 
and  wnding  hypertrophy  of  the  inner  half  of  the 

articular  surfaces,     The  angle  is  now  less  obtuse,  hence 

the  lateral   force  is  exerted  a'  advantage,  the  liira- 

ments  yield  still  more,  and  the  deformitj  goes  on  increas- 
ing Tl  >  of  this  form  of  knock-knee  is  always 
to  Increase  a-  long  as  the  causal  conditions  are  in  foi 

In  the  rachitic  variety,  if  the  ligaments  are  unaffected, 
which  unfortunately  is  seldom  the  case,  a  spontaneous  rec- 
tification of  the  deformity  may  possible  take  place,  similar 
to  that  more  frequently  observed  in  bow-legs,  [neither 
fortuity  may  he  unilateral,  or.  in  the  rachit- 
ic tonn,  there  ma\  he  genu  valgum  on  one  Bide,  with 
genu  varum  on  the  other. 

Plat-foot  is  very  frequently  associated  with  genu  val- 
gum, usually  as  a  result,  though  in  certain  cases  jt  j-  the 
first  ot  the  as-,,,  i.ii' 'I  deformities  to  appear.  Pain  may 
i"  jli  Qtoi  entirely  absent,  or  it  may  be  so  severe  as  to 
prohibit  all  attempts  at  locomotion.  When  present.it  is 
ed  i"  tin-  teit.  and  i-  due  to  the  flattening 
ot  the  arch  ami  to  the  consequent  disturbance  ol  the  rela 

lion- of  the  tarsal  hones  ;   hut  it  is  sometimes  experienced 

iii  tin'  knee-  themselves  from  a  Bub  acute  inflammation  of 

the-i    articulations.      The  mistake  has  even  been  made  of 

directing  treatment  solely  to  the  tarsal  deformity,  'he  sur 
geon  having  been  misled  by  the  subjective  symptoms  of 


the  patient  and  thus  overlooking  the  knock  knee-  con 
cealed  by  the  dn 

There   i-   scarcely    any   deformity    which    is.  as  a  rule, 

more  easily  and  certainly  corrected  bj  purely  mechanical 
mi  an-  than  is  the  rachitic  form  of  knock  knee  provided 
the  treatment  he  begun  early  and  he  faithfully  ]  ersevered 

in. 

But  if  the  child  be  over  five  or  six  yeat  or  if 

he  i  nstantly  under  the  control  of  the  surgeon, 

and  if  the  pan  nt- are  not  faithful  and  conscientious  in 
carryingoul  the  direction-,  the  attempt  to  cure  the  de- 
formitj >  ,,d  better  be  abandoned,  for  it  will  be 
found  to  fie  -imply  a  waste  of  time  and  trouble. 

A  spontanea  -  cure  of  knock  knee  is  the  exception, 
even  in  the  rachitic  form,  and  the  tendency  i-  almost  al- 
ways to  increase  unless  the  weakened  ligaments  and  mus- 
cle- an-  sup]  lemented  bj  mechanical  support.  In  the 
caih  I  either  variety  simple  steel  uprights,  such 

a-  an-  usually  employed  in  bow-legs,  w  ill  generally  Buffice. 
Attached  to  the  shoe  below,  they  pas-  up.  one  on  either 
side  of  the  h  [»  terminating  above  in  a  br<  ad  hand  encir- 
cling the  thigh,  and  are  provided  with  simple  joints  at 

the  knee  and  ankle.      A  broad  pad  should  be  attached   to 

the  inner  upright  opposite  the  condyle  of  the  femur,  or 
strap-  maj  he  passed  from  the  outer  upright  around  the 
limb,  above  and  below  the  knee. 

[n  old,  neglected  cases  in  which  .the  deformity  ha-  be- 
come considerable,  this  simple  procedure  is  usually  inef- 
fective, and  more  radical 
measures  are  called  tor. 
Numerou-  operations  have 
been  proposed  and  practised 

for  the    relief  of   these  l 
nearly   all    of    which   are    at- 
tended w  ith  more  or  less  dan- 
ger i"  life  or  to  the  integrity 

of  the  joint.      The  treatment 

an  valgum  by  immediate 

and  forcible  reduction  ot  the 
deformity,  known  as  redres- 

-    a    procedure 

that  is  not  tn  he  recommend- 
ed :  it  has  caused  death,  and 
the  after-treatment  extends 
over  nearly  as  long  a  period 
of  time  as  is  required  for 
the  perfectly  safe  and  often 
equally  effective  treatment 
by  gradual  reduction.  This- 
last  named  method  is  based 
upon  the  principle  of  the  toleration  by  the  tissues  of  a 
momentary  exaggerated   pressure  which,   if  continued. 

would  he  fatal    to  their  integrity  .      The  simplest  mode  of 

application  of  this  pressure,  though  not  the  most  effectual 
in  aggraT  ated  casi  -.  is  one  pro], used  by  Little,  of  London. 

The  child  being  laid  upon  his  hack,  an  assistant  holds  the 
knees  firmly  in  apposition,  a  small  pad  of  cork  or  soft 
rubber  being  placed  between  the  opposing  condyles ;  the 

n  then  ^ia-ps  the  ankles  and  endeavors  to  approxi- 
mate the  internal  malleoli,  using  Ci  l.-idi  raMc  force  for  a 

few  seconds-,  and  then  relaxing  all  pressure  tor  a  time. 
This  manoeuvre  may  he  repeated  several  times  at  -hurt 
intervals,  and  should  lie  practised  two  or  three  times 
daily.  In  the  intervals  the  patient  may  he  allowed  to 
walk  about  a  little,  wearing  the  apparatus  above  described 
to  support  the  ki 

Shan  \    York,  has  devised   an  instrument  to 

accomplish  the  same  object  (Fig.  1930).  it  consists  of  an 
inner  bar  of  stet  1.  passing  from  a  little  above  the  malleo- 
lus nearlj  to  the  perineum,  provided  with  a  lateral  hinge- 
joint  opposite  the  knee,  from  which  it  is  separated  by  a 
large  pad.  Anoutet  bar  extends  from  a  little  above  the 
malleolus  to  *  point  one  and  a  half  inch  below  the  knee, 
and  another  frdm  jusl  below  the  level  of  the  perineum  to 
a  corresponding  point  above  the  knee:  the  lateral  ban 
are  held  together  bj  bands  encircling  the  thigh  and  leg 
respectively.  To  an  off-set  from  the  outer  bar  of  the 
thigh-portion  i-  attached  an  extension-rod  which  is  in- 
serted into  the  l"Wi  r  end  of  the  outer  leg-piece.     The  in- 


Fig.   1030.-    -  ..annus 
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strument  is  attached  firmly  to  the  limb  and  prevented 
from  rotating  by  straps  above  and  below  the  knee,  fas- 
tened by  the  buckles  seen  in  the  figure.  If,  now,  the  ex- 
tension-bar is  lengthened,  the  leg  is  made  to  approximate 
its  fellow,  the  inner  half  of  the  joint  being  subjected  to 
severe  pressure  while  the  outer  half  is  relieved.  This 
method,  which  is  the  reverse  of  the  process  by  which  the 
deformity  is  produced  in  non-rachitic  cases,  is  somewhat 
tedious,  requiring  several  months  of  constant  attention, 
hut  is  perfectly  safe,  and.  when  properly  applied,  is  ef- 
fectual in  the  correction  of  the  deformity,  even  in  adoles- 
cents and  adults.  The  objection  to  the  method,  and  it  is 
a  serious  one,  is. that  it  is  tedious,  requiring  the  confine- 
ment of  the  patient  to  the  bed  or  lounge,  or  at  least  de- 
manding abstention  from  walking,  for  many  months. 
Few  patients  can  afford  the  time  necessary  for  such  pro- 
longed treatment,  and  with  so  nearly  perfect  a  means  of 
cure  as  we  now  possess  in  osteotomy  there  is  no  necessity 
for  resorting  to  the  slower  method.  In  certain  cases,  how- 
ever, in  which  the  parents  will  not  consent  to  an  opera- 
tion, or  when  for  any  other  reason  it  cannot  be  performed, 
either  Little's  or  Shaffer's  method  should  be  resorted  to. 

There  are  three  principal  methods  of  reducing  knock- 
knee  by  operation.  The  first  plan,  originated  by  Ogston, 
of  Aberdeen,  and  bearing  his  name,  consists  in  the  sepa- 
ration of  the  internal  condyle  by  the  saw  ;  the  leg  is  then 


straightened,  and  the  condyle  slips  up  beside  the  femur. 
This  operation  was  modified  by  Reeves,  who  effected  the 
separation  of  the  projecting  condyle  by  the  chisel,  avoid- 
ing injury  to  the  articular  cartilage.  The  second  method 
consists  in  the  removal  of  a  wedge-shaped  piece  from  the 
inner  side  of  the  femur,  above  the  epiphysial  line.  This 
is  preferable  to  Ogston's  operation,  as  it  does  not  involve 
the  opening  of  the  joint  with  its  attendant  dangers,  but  it 
possesses  no  advantages  over  Macewen's  method,  and  is. 
theoretically  at  least,  a  less  safe  procedure.  The  third 
operation,  and  the  one  which  experience  has  shown  to  be 
the  safest  and  to  give  the  best  results,  is  that  known  as 
Macewen's.  A  small  incision  is  made  on  the  inner  side 
of  the  thigh,  just  above  the  knee,  and  the  femur  is  then 
divided  close  to  the  joint  by  a  chisel.  A  similar  section 
of  the  tibia  is  preferred  by  Billroth.  (For  a  detailed  de- 
scription of  these  operations,  and  of  the  method  of  their 
performance,  see  the  article  on  Osteotomy.)  Macewen's 
operation  is  indicated  in  neglected  cases  of  rachitic  knock- 
knee,  in  which  the  misshapen  bones  have  become  ebur- 
nated  and  cannot  any  longer  be  straightened  by  mechan- 
ical means,  and  in  cases  of  genu  valgum  staticum,  in 
which  the  deformity  has  progressed  beyond  the  initial 
stage.  It  is,  of  course,  also  to  be  practised  in  knock-knee 
resulting  from  a  badly  set  fracture  of  the  thigh  or  leg. 
To  sum  up  briefly  the  indications  for  treatment :  Knock- 


Climate  of  KnoxvUle,  Tenn. — Latitude  35°  56',  Longitude  83°  58'. — Period   of  Observations,  January  1,  1871, 
cember  31,  1883. — Elevation  of  Place  of  Observation  above  tin  Sea-It  vel,  939  feet. 
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knee  in  its  early  stages,  whether  it  be  rachitic  or  static, 
can  be  cured  by  mechanical  supports,  aided  by  manipu- 
lation by  the  surgeon  or  parents,  after  the  plan  of  Little 
mentioned  above.  In  some  advanced  cases  of  the  rachit- 
ic deformity,  provided  that  the  bones  are  still  soft  and 
also  that  the  intelligent  co-operation  of  the  parents  can 
be  relied  upon,  a  cure  can  still  be  obtained  by  mechanical 
means  alone.  In  advanced  cases  of  static  knock-knee, 
and  also  in  the  rachitic  deformity  after  eburnation  of  the 
hones  has  taken  place,  no  time  should  be  wasted  witli 
braces,  but  osteotomy  should  he  resorted  to  at  once. 
When,  however,  an  operation  is  for  any  reason  imprac- 
ticable, and  the  patient  can  afford  the  time  and  will  obey 
the  surgeon's  directions,  a  cure  can  be  obtained  in  the 
course  of  one  or  two  years  by  the  use  of  Shaffer's  appa- 
ratus for  the  gradual  reduction  of  the  deformity. 

'Thomas  L.  Stedman. 

KNOXVILLE.  The  accompanying  chart,  representing 
the  climate  of  the  city  of  "Knoxville,  Tenn.,  is  here  in- 
troduced for  convenience  of  reference.     A  detailed  ex- 
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planation  of  tliK  and  of  the  other  similar  charts  pub- 
lished in  1 1  *  i  —  Handbook,  together  with  suggestion 

cting  ilic  besl  method  of  using  these  charts,  will  lie 
found  in  the  article  entitled  Climate  //.   /<'. 

KNUTWYL  Is  Bituated  in  a  valley  in  Canton  Luzerni . 
Switzerland,  lying  al  an  elevation  of  marly  1,600  feet 
above  the  sea,  Ii  is  visited  because  of  its  mineral 
spring,  the  water  of  winch  contains  about  pari  per 
1,000  oi  saline  constituents,  chiefly  magnesium  carbonate, 

with  s  trace  of  iron.     There  is  a  Sne  Uurhaus,  and  % 1 

immodations  are  provided  for  visitors.  Cnutwyl  is 
frequented  chiefly  by  persons  Buffering  from  anaemia  and 
debilitating  affections  and  from  gastro-intestinal  troubles. 
The  waters  enjoy  a  good  reputation  also  in  the  treatment 
of  female  sexual  disorders.  The  water  is  cold  and  is 
given  internally  as  well  as  used  in  the  form  of  baths. 

T.  L.  8. 

KOOSSO  (Brayei-a,  U.  8.  Ph.;  Cusso,  Br.  Ph.;  Floret 
Koto,  I'h  G  ,  Cousso,  Codes  bled.;  Kousso,  etc.).  The 
inflorescence,  preferably,  of  pistillate  flowers  of  Brayera 
anthelmintiea  Kimih  [Hagenaria  abyssinica  Willd.). 
Order.   Rot 

This  is  a  large  and  handsome, very  leafy  tree,  with 
downy  t  wigs  and  \  ery  silky  buds  and  young  leaves.  The 
leaves  are  odd  and  interruptedly  pinnate,  from  twenty  to 
thirty  centimetres  long,  and  consist  of  from  five  to  thir- 


FlO.  1981.— Koosso   riant:   Flowering  Branch  One-third  Natural  Size. 
(Ball 

leaflets,  and  two  very  broad  adnate  stipules.  Leaf- 
lei-  lanceolate,  acuminate,  rounded  and  unequal  at  the 
base,  finely  serrate,  downy  along  the  veins  beneath,  but 
elsewhere  faith  Bmooth  when  mature,  The  flowers  are 
in  unisexual,  lateral,  freelj  brum  bed,  hairy  panicles 
ity-flve  or  thirty   centimetn  a   foot)  long, 

with  scale-liki  bracts  at  the  bases  of  the  branches  and  very 
numerous  flowers,  Each  flower  has  also  two  rounded., 
membranous  bracts  al  Its  base  of  greenish-  or  reddish- 
brown  color.  Flowers  regular,  unisexual,  polygamous, 
or  dioecious,  The  stammate  about  eight  millimetres 
across,  \\  ith  two  whorls  of  calyx  lobes,  five  in  each,  the 
inner  broader  and  longer  than  the  outer,  greenish  yellow ; 


petals    five,    minute,   alternating  With    the    inner  sepals  ; 

>tamen-  i u  rous,  carpels  two,  abortive.     The  pistillate 

flowers  have  a  top-shaped  calyx-tube  terminating  In  ■ 
constricted  neck,  also  with  ten  segments,  of  which  the 
outer  become  very  much  larger  than  the-  inner  a-  the 
fruit  mature-  Petals  small,  stamens  rudimentary,  car- 
pels two,  arising  fr the  base  of  the  calyx-tube. 

This  tree  is  a  native  of  Abyssinia,  where  it  grows 
abundantly  wild,  and  is  also  cultivated  about  villages  and 
road  sides  for  ornament.  It-  medical  use  was  also  intro- 
duced about  lv">u.  from  that  country,  where  every  third 
person  is  said  to  have  tapeworm,  and  where  it  has  been 
used  for  a  i  entury  or  more.  The  detailed  description  of 
the  flowers  and  paniclesgiven  above  covers  most  of  its 
description  as  a  drug.     The  whole  infl  is  taken 


Fig.  1!>32.— Kookku;  Staminate Flow.  '  I      (Iinillon.) 

at  about  the  time  of  flowering  and  simply  dried  and 
packed.  Sometimes  it  comes  in  bale-  or  large  cake-,  but 
more  generally  it  is  tied  UCrolls  somewhal  smaller  than 

the  arm  ami    about    a-    long.     The    pistillate    panicle- 

rally  collected  and  preferred  ;  they  are  easily  distin- 
guished by  their  large  epicalices  and  their  reddish-brown 
color,  and  known  as  "  red  Koossq."  The  odor  is  slight, 
fragrant,  and  tea  like  ;  taste  bitter  and  disagreeable. 
Composition.  —  I5y  distillation  with  water  E 
yield- a  >mall  amount  of  essential  oil,  to  which  it-  fra- 
grance is  owing.  It  also  contain-  marly  one-fourth  its 
weight  of  tannic  acid  and  considerable  wax,  resin,  and 

other  conu i  vegetable  products.     Its   peculiar  active 

principle,  however,  is  a  yellow  crystalline  substance, 
kosin  (of  Merck).  Ii  is  tasteless,  insoluble  in  water, 
nearly  so  in  alcohol,  readily  soluble  iii  chloroform  and 

ether,  as  well  as  in  alkalies,  from  which  latter  it    may  be 

precipitated  by  acids.  Kosin  i-  permanent  in  the  air,  and 
is  unquestionably  the  principal  tsenicide  agent  of  Koosso. 
I  -i  -Koosso  has  long  been  a  popular  anthelmintic  in 
its  native  land,  and  since  its  introduction  here  has  ranked 
anion-  the  best  w  ith  us.  It-  action  appears  to  be  directly 
toxic  to  the  worm.  and.  until  the  introduction  of  pelle- 
tierine  from  pomegranate  bark,  was  not  only  the  most 
sure  to  bring  the  bulk  of  it  away  dead,  but  the  most 
certain  also  to  disengage  and  remove  the  "head."  In 
order  to  obtain  the  best  result  from  this,  as  well  as  from 


Fio   19  I  I     ivrer  ami    Poetinn  Slightly  Enlarged. 

(Baillon.) 

any  other  anthelmintic,  the  intestinal  canal  should  be 
well  emptied  of  its  contents  by  a  moderate  laxative — 
say  twent]  lour  hours  before  administering  the  Koosso — 
then,  for  at  least  twelve  bonis  previously,  no  food  what- 
(  ver,  excepting  a  -lass  or  two  of  milk,  should  be  taken. 
The  Koosso  may  then  be  given,  when  the  patient  should 
be  kepi  quiet  for  one  or  two  hours  after,  in  order  to  oxer- 
come  the  nausea  or  vomiting  thai  may  result.  Two  or 
ihne  hours  after  the  tanicide  has  been  taken  milk  or 
beef  tea  may  be  allowed,  and  live  or  six  hours  later  a 
solid  meal.  If  the  drug  be  given  in  substance  or  in- 
fusion il  USUall]  ads  as  its  own  cathartic,  but  if  it 
fails    [,,  ,1,,    -,,   in    si\    or  eight    hours,   a    saline    should 
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be  given.  Koosso  is  especially  to  be  recommended  for 
the  different  varieties  of  tapeworm  ;  for  the  round  and 
seat  worms  there  are  better  medicines.  The  dejections 
should  be  carefully  examined  for  the  body  of  the  para- 
site ;  from  two  to  five,  or  more,  metres  of  its  larger  joints 
are  always  found  ;  they  mean  nothing  as  to  cure,  since 
any  brisk  cathartic  might  bring  them  away,  and  unless 
its  attachment  or  "  head  "  is  killed,  it  will  certainly  grow 
again.  If  this  is  found,  the  cure  is  effected,  excepting 
in  those  cases,  exceedingly  rare  in  this  country,  where 
two  contemporaries  exist  in  the  same  bowel.  As  a  gen- 
eral rule,  if  ten  or  twenty  centimetres  of  the  long,  thread- 
like "  neck,"  not  more  than  a  millimetre  in  diameter  and 
without  distinct  joints,  are  seen,  the  "  head"  is  destroyed 
and  has  probably  escaped  observation  ;  such  cases  are 
general ly  cured.  But  it  is  not  safe  unless  the  "head" 
has  been  actually  seen  to  make  a  positive  assurance  to 
that  effect  until  eight  or  ten  weeks  have  elapsed  without 
any  segments  appearing  in  the  faeces. 

Administration. — A  common  and  efficient  method  is 
to  give  an  infusion  [Infusum  Brayerw,  U.  S.  Ph.,  strength 
-ifu)  made  without  straining  from  the  powdered  drug, 
the  patient  being  expected  to  stir  up  and  swallow  the 
dregs  with  the  tea  ;  a  tumblerful  of  this  may  be  taken 
and  repeated  in  an  hour.  The  fluid  extract  (Exbractum 
Koosso  Fluidum)  is  another  and  less  disagreeable  prepar- 
ation, but  more  infrequently  used  ;  dose  from  fifteen  to 
thirty  cubic  centimetres  (15  to  30  c.c.  =  3  ss.  ad  §  j.). 
Kosin  may  be  given  in  doses  of  from  one  to  two  grammes 
with  the  same  preparatory  treatment. 

Allied  Plants. — Brayera  stands  by  itself  quite  dis- 
tinct in  habit  and  appearance  from  its  near  botanical 
affinities  ;  for  the  order  see  Roses. 

Allied  Drugs. — The  anthelmintics  in  general,  of 
which  Pomegranate,  Male-fern,  Pumpkin-seed,  and  Tur- 
pentine, are  the  most  efficient  tamicides. 

W.  P.  Bolles. 

KORYTNICA  is  a  health-resort,  situated  in  a  romantic 
valley  in  the  Carpathian  Mountains  in  Hungary,  a  short 
distance  from  the  railroad  station  of  Rosenberg.  The 
elevation  is  variously  given  at  from  2,380  to  2,540  feet 
above  the  sea.  The  atmospheric  temperature  is  low,  and 
there  are  rather  pronounced  changes  between  the  day  and 
night.  There  is  also  considerable  humidity.  There  are 
five  medicinal  springs,  three  only  of  which  are  much 
used.  The  following  is  the  composition  of  these  three 
expressed  in  grammes  per  litre  : 

Albrecht-  Sophien-  Franz-Jo6ef- 

quelle.  quelle.  quelle. 

Sodium  chloride 0.006  0.005  0.005 

Sodium  sulphate 0.057  0.0S5  0.039 

Calcium  sulphate 1.063  1.0S2  1.126 

Magnesium  sulphate 0.873  0.783  0.770 

Calcium  carbonate 0.S62  0.805  0.801 

Ferrous  carbonate 0.064  0.061  0.071 

Siliceous  earth 0.028  0.057  0.049 

Total  solids 2.953  2.818  2.951 

Carbonic  acid 1.749  cc.        1.750  cc.        1.608  cc. 

The  waters  are  used  both  internally  and  in  baths,  and 
accessory  methods  of  treatment,  pine-needle  baths,  goat's 
milk  cure,  etc.,  are  employed.  The  bathing  facilities  are 
good,  and  the  expense  of  living  is  moderate.  Korytnica 
is  frequented  by  from  900  to  1,000  guests  each  season, 
and  is  visited  chiefly  by  sufferers  from  debility,  chloro- 
sis, scrofula,  diseases  of  the  digestive  organs,  "catarrhal 
cystitis,  and  female  sexual  disorders.  T.  L.  S. 

KRANKENHEILisa  spa  situated  a  short  distance  from 
Tolz,  in  Bavaria,  at  an  elevation  of  about  2,000  feet 
above  the  sea.  The  air  is  fresh,  pure,  and  invigoratin":, 
but  rather  cool  and  moist.  There  are  three"  mineral 
springs,  the  waters  of  which  are  used  for  bathing,  and 
are  also  taken  internally.  Both  for  drinking  and  bath- 
ing purposes,  they  are  often  strengthened  by  the  addition 
of  a  brine.  Besides  immersion,  the  waters  are  applied 
externally  in  the  form  of  spray  and  in  compresses.  The 
baths  are  usually  taken  at  a  high  temperature.  Kranken- 
heil  is  recommended  to  sufferers  from  scrofulous  affec- 


tions, diseases  of  the  skin,  tertiary  syphilis,  and  uterine 
disorders.  The  water  is  largely  exported.  The  following 
is  the  analysis  of  the  springs,  computed  in  parts  per  1,000  : 

Bernhardt  /J^"""  Anna- 

^elle-  Gq6uXn'  <*<**■ 

Sodium  chloride 0.234  0.298  0.031 

Sodium  bicarbonate 0.323  0  334  0.194 

Magnesium  bicarbonate 0.029  0.029  0.239 

Calcium  bicarbonate 0.091  0.101  0.249 

Ferrous  bicarbonate         I  . 

Manganous  bicarbonate  (  ■■■■  traces  traces 

Sodium  sulphate 0  012  0.C05  6.293 

Potassium  sulphate 0.012  0.009  0  021 

Sodiuui  iodide 0.0015  0.0015  0.0011 

Total  solids 0.7025  0.7775  1.0281 

T.  L.  8. 

KREUTH  is  a  well-known  and  popular  health-resort 
in  the  Bavarian  Alps,  lying  at  an  elevation  of  2,900 
feet  above  the  sea.  It  is  very  pleasantly  situated,  and 
the  air  is  fresh  and  pure.  There  is  a  cold  sulphur 
spring  at  Kreuth,  called  "  Zum  heiligen  Kreuz,"  the 
water  of  which  contains  1.06  Gm.  of  calcium  sulphate, 
1.38  of  magnesium  sulphate,  0.91  of  calcium  carbonate, 
and  6.6  c.c.  of  sulphuretted  hydrogen  in  each  litre.  For 
bathing  purposes  the  water  is  strengthened  by  brine 
brought  from  Rosenheim.  Much  use  is  made,  also,  of 
pine-needle  baths,  whey,  and  vegetable  bitters.  The  spa 
is  frequented  by  persons  suffering  from  bronchial  affec- 
tions, from  scrofula,  congestive  troubles  of  the  abdominal 
organs,  and  nervous  irritability.  The  accommodations 
for  visitors  are  good,  and  the  prices  are  reasonable. 

T.  L.  S. 

KREUZNACH  is  a  town  in  Prussia,  about  forty  miles 
southeast  of  Coblentz,  lying  in  the  valley  of  the  Nahe, 
one  of  the  tributaries  of  the  Rhine.  It  is  very  pleasantly 
situated,  and  enjoys  a  mild  and  equable,  though  rather 
damp,  climate.  It's  elevation  is  only  330  feet  above  the 
sea.  There  are  four  springs,  only  one  of  which,  the 
Elisenquelle,  is  used  for  drinking.  For  bathing  purposes 
the  waters  of  the  other  springs  are  used,  and  their 
strength  is  increased  by  the  addition  of  the  strong  brine. 
The  following  is  the  analysis  of  the  two  chief  springs, 
the  amounts  being  computed  in  grammes  per  litre  : 

Elisenquelle.      Oranienquelle. 

Sodium  chloride 9.49  11.15 

Calcium  chloride   1.72  2.96 

Potassium  chloride  0.12  0.05 

Magnesium  chloride 0.03  

Lithium  chloride   0.0098  

Magnesium  bromide 0.0399  0  231 

Magnesium  iodide  0.00039  0.0014 

Calcium  carbonate 0 .03 

Barytum  carbonate 0 .  038  

Magnesium  carbonate 0.175  0.01 

Fen ous  carbonate 0.025  0  045 

Silicic  acid 0.04  U.012 

Total  solids 11.68809  17.4894 

Kreuznach  is  much  frequented  by  sufferers  from  scrof- 
ula in  all  its  manifestations,  from  chronic  joint  disease, 
affections  of  the  skin,  suppurative  diseases  of  the  ear, 
and  uterine  affections.  Inhalations  of  spray  are  often 
employed  in  addition  to  the  baths  and  the  internal  use  of 
the  waters.  The  accommodations  for  visitors  are  excel- 
lent, and  the  number  of  guests  during  the  season  is  very 
large.  T.  L.  S. 

KYPHOSIS.  Synonyms  :  Excurvation  of  the  Spine  ; 
Fr.,  Cyphose,  Dos  mute;  Ger.,  Buckel,  MuchwdUmng  der 
Wirbelsaule.  A  deformity  characterized  by  a  posterior  cur- 
vature of  a  portion  or  the  whole  of  the  vertebral  column. 
In  this  article  will  be  considered  only  the  functional  or 
non-inflammatory  forms  of  posterior  curvature,  kyphosis 
symptomatic  of  spinal  caries  being  treated  of  in  the  arti- 
cle on  that  subject.  There  are  five  varieties  of  this  de- 
formity :  1,  Infantile,  or  rachitic  ;  2,  adolescent;  3,  pro- 
fessional ;  4,   paralytic  ;  and  5,  senile. 

In  infants  the  curvature  occurs,  as  arule,  as  one  of  a  num- 
ber of  the  symptoms  of  rickets,  and  is  due  to  the  relaxation 
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i.i  the  raua  les  and  ligaments  and  i"  the  softening  and  lr- 
ilar  ossification  of  the  bones  ol  the  spine  incident  to 
this  disease.  In  very  young  infants  the  entire  Bpine  is 
ed,  the  point  ol  greatest  yielding  being  from  the  tenth 
dorsal  to  the  Aral  lumbar  vertebra.  When  occurring  in 
older  children,  after  the  normal  curves  of  the  spine  h 
been  formed,  the  deformity  usually  manifests  itself  a 

ition  of  these  physiologii  al  curvatun        R   i  liitic 
pilosis  is.  however,  a  rare  condition  after  the  third 
i      The  curve  is  most  marked  when  the  child  Bit 
stands,  at  atly  diminished  by  recumbency.      I 

diagnosis  of  iliis  form  is  facilitated  by  the  existence  <<i 
rachitic  changes  in  the  cranium  .-mil  other  parts  of  the 
skeleton,  The  prognosis  is  favorable,  the  deformity 
yielding  readilj  to  treatment  ;  and,  like  many  of  the  other 
deformities  of  rickets,  often  undergoing  spontaneous  cor- 
..ii  as  the  general  disease  vut  p-ii  1<  s  even  when  its 
therapeutical  management  is  neglected.  Bu1  the  local 
treatment  ol  thedistortei  bould  nevi  fitted 

because  of  tlie  chance  of  a  tion,  for  this  dot  - 

not  always  take  place,  ainl  we  air  unable  !•>  foresee  in 
any  particular  case  whal  the  termination  will  lie.  (  hil- 
dren  with  rachitic  curvature  of  the  spine  should  maintain 
the  recumbent  position  for  a  considerable  portion  of  the 
twenty-four  hours,  ami  should  never  be  allowed  in  -it  up 
i.i  move  about  without  some  support  t<>  the  wi 
hack.  The  support  should  be  made  as  lighl  as  possible, 
yet  Btron  i  to  prevent  the  spine  from  bending. 

The  simplest  t  irm  consists  in  two  light  steel  uprights, 
passing  up  one  on  either  side  of  the  vertebral  column,  at- 
tached below  to  a  pelvic  hand,  and  terminating  above  in 
two  buckles,  to  which  padded  snaps  passing  over  the 
shoulders  and  under  the  axilla;  are  fastened.  The  gen- 
eral rachitic  condition,  of  which  the  deformity  under 
consideration  is  bul  a  symptom,  is  to  be  treated  by  the 
appropriate  remedii  s, 

The  adolescent   form  of  spinal  excurvation  occurs  in 
boys  and  girls,  and  is  the  condition  generally  Known  as 
round   shoulder-.      The  subjects  of  this  deformity  are 
allj  lei  verj   robust!  arc  of  a  rather  indolent   dispo- 
sition, not  fond  or  out  dour  spun-,  but  devoted  rather  to 
:-.-  and  sedentary  amusements.     The  deformity  is  due 

lo  a  relaxed  eolidilion  of  the  spinal  muscles  and  liga- 
ments, While  the  patient  Bits  the  entire  spine  is  curved, 
lmt  a-  he  rises  io  bis  feet  the  necessity  of  maintaining  an 
equilibrium  cause-,  a  lordosis  of  the  lumbar  spine,  so  thai 
the  deformity  becomes  merebj  an  exaggeration  of  the  nor- 
mal curves  The  -pine  i-  perfectly  flexible,  at  least  in 
the  early  stages,  and  the  patients  themselves  are  able  to 
Btand  elect,  bul  the  i  fforl  to  do  so  i-  irksome  and  i-  sel- 
dom persisted  in.     The  scapulaj  d .t  lie  flat  against  the 

rihs.  lmt  their  lower  angles  project  awaj  from  the  tho- 
racic wall  (scapulas  alatse).  These  patients  are  also  quite 
commonly  fiat-chested.  The  «  \ < •  i i i  1 1 lt  cause  of  round 
shoulder-  i-  often  to  he  found  in  the  schoolroom,  w  here 
the  child  sits  stooping  over  a  low  desk,  or  stands  t 
cite  with  the  arms  folded  on  the  chest.  Sitting  for  sev- 
eral hours  on  a  piano-stool  wiih  no  resl  for  the  back  is 
often  a  cause  of  round  shoulders  in  children  whose  mus- 

Bnd    ligaments    are  weak    and    without    lone.       V 

sighted ness  i-  another  occasional  cause  of  this  deformity. 
Girls  are  more  often  affected  than  boys,  by  reason  of  the 
more  sedentary  lives  which  tiny  are  generally  compelled 
to  lead. 

A  cure  of  adoie-cent  kyphosis,  when  of  slight  degree, 
maj  be  obtained  by  exercises  alone,  without  mechanical 
support,  but  it  will  nevertheless  be  found  advantageous 
to  aid  the  patient  in  maintaining  an  erect  posture  by  suit- 
able apparatus,  The  brace  should  he  made  of  tempered 
i-  In  1. 1  Btraight,  acth e  volun* 
tan  flexii  atei  fered  w  ith. 

It  i-  formed  ol  two  elastic  uprights,  made  straight  above 
hut  curved  anteriorly  below,  to  fit  into  the  hollow  of  the 
lumbar  region,  and  attached  to  apelvic  hand.  The  hand 
i-  fastened  securely  about  the  pelvis  bj  means  of  an  an- 
terior strap  and  buckles,  and  then  the  uprights  are  held 
against  the  hack  bj  mean-  of  straps  passing  from  their 
tn  i  extremities  around  each  shoulder  to  buckles  attached 
loth.-  bract  at  a  point  corresponding  to  the  lower  angle 


of  the  scapula.  By  this  means  a  constant  elastic  force  is 
(Veiled  to  hold  the  hack  straight  in  whatever  position, 
whether  of  sitting  or  standing,  tin  patient  may  he.  The 
treatment  by  exercises  i-  very  useful  in  this  form  of  ky- 
phosis, and,  indeed,  should  ne\  er  he  omitted,  since  the 
fault  lies  chiefly  in  a  want  of  tonicity  in  the  muscular 
and  ligamentous  tissues.  It  is  unnecessary  to  describe 
any  of  these  in  detail,  as  a  number  of  them  will  readily 
mselves  to  the  6urgeon  it  b<  consider  the  mua 

Cles  Which    are   relaxed.      Smiu     of  the    Indiaii-eluh  i  \.  i  ■ 

•  ;-.  -  an-  well  adapted  to  fuliil  the  indications,     Walking, 

for  an  hour  or  BO  a  day.  with  a  light  weight  on  the  head, 

a  beneficial.     A  life  in  the  open  air  i-  to  he  recom- 

:.  and  in  Some  ca-os  jt  will  ]„■  mi  (  --ary  to  remove 
the  child  from  m  hool  for  a  year. 

The  next  two  varieties  require  hut  a  few  word-       1 ' 

sional  kyphosis  occurs  in  engravers,  watch-makers,  copy- 
ists, ana  all  those  whose  occupation  compels  them  to  -it 
stooping  over  their  work  for  many  hours  consecutively 

i  •.  i  i  \  dr. .  I  h  re,  as  in  the  previously  described  condition. 
there  is  usually  a  reduced  general  condition  of  health,  due 

t    measure  to  the  confinement  within  d -.      The 

therapeutical  measun  -  should  be  directed  to  improving 
the  health  and  di  .   the  dorsal  muscles.     The  pa- 

tients can  seldom  be  induced  to  wear  any  apparatus,  as 
it  interferes,  more  or  less,  with  their  work  by  preventing 
them  from  Btooping.  The  paralytic  form  is  rarely  met 
with.  \\  In  n  the  paralj  sis  exists  on  but  one  side,  the  re- 
sulting deformity  i-  b  scoliosis;  when  on  both  sides,  a 
kyphosis.  The -pic-  should  be  supported  by  the  elastic 
uprights  described  above.  The  affected  muscles  are  to 
be  treated  locally  by  electricity,  massage,  and  similar 

Ilica-n 

Senile  kyphosi  tela  of  a  disre- 

gardi  d  or  neglected  professional  stoop.  The  position  hav- 
ing bet  n  maintained  fora  great  length  of  time,  there  occur 
changes  in  the  hones  and  ligaments  which  render  any 
correction  of  the  deformity  impossible.  The  interverte- 
bral cartilages  income  tbinned  anteriorly,  and  finally  dis- 
appear, and  similar  atrophic  changes  lake  place  in  the 
hodies  of  the  vertebrae,  whereby  they  become  wedge- 
shaped  ;  sometimes  there  may  even  tie  anchylosis  be- 

several  of  the  vertebral  bodies.  The  curve  may 
also  be  produced  in  the  aged  from  senile  weakening 
of  the  muscles  and  ligaments,  together  with  a  soften- 
ing of  the  bones.  Still  another  and  much  more  seri- 
ous form  i-  in.  t  with,  which  is  due  to  chronic  rheu- 
matic arthritis  of  the  -pine  (arthritis  deformans).  The 
resulting  deformity  in  this  case  is  often  extreme;  the 
entire  spin,-  is  curved,  and  the  trunk  is.  in  consequence, 
thrown  so  far  forward  thai  an  equilibrium  can  be  main- 
tained only  w  ith  the  aid  of  a  cane.  There  is  frequently 
anchylosis  of  a  large  portion  of  the  -pine  from  ossifi- 
cation of  the  anterior  ligament.  Sometimes  osseous  new 
growths  arise  from  the  hodies  or  articular  process 
the  vertebrae  ;  in  the  latter  case  the  foramina  for  exit  of 
the  spinal  nerves  may  be  so  encroached  upon  as  to  give  rise 
to  very  severe  peripheral  neuralgias,  and  there  may  also 
be  paralv  sis  from  the  same  cause.     Free  expansion  of  the 

-  prevented  by  reason  of  the  dorsal  curve,  and  the 
interference  with  respiration  may  even  be  so  great  as  to 
seriously  threaten  life.  But  little  can  be  accomplished 
in  the  way  of  treatment.  When  the  deformity  i- 
to  be  constantly  increasing,  an  attempt  should  be  made  to 
arrest  its  further  progress  by  the  application  of  a  firm 
support.  This  may  he  constructed  of  annealed  steel, 
similar  to,  thougb  of  course  much  heavier  than,  that 
described  above  as  applicable  to  rachitic  curvatures  of 
the  spin,,  a  plaster-oi  Paris  jacket  answers  the  purpose 
admirably  in  some  cases;  hut  it  should  he  remembered 
that  the  vitality  of  the  skin,  as  W(  11  as  ,.f  the  Other  tis- 
sue, i-  greatlj  reduced  in  the  aged,  and  constant  care  is 
necessary  to  prevent  excoriations  forming  on  those  parts 
subjected  to  pressure  from  the  corset.  In  arthritis  de- 
mans  a  trial  should  he  made  of  colchicutn.  iodide  of 
potassium,  and  the  like.      When  this  disease  involves  the 

cervical  vertebrae,  compresses,  wel  with  a  solution  of  car- 
bolic  acid  and  applied  to  the  neck   every   evening,  as 
mmended  by  Hueter,  may  he  of  service. 
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Kyphosis. 

Labor. 


It  is  of  the  utmost  importance,  in  regard  to  both  prog- 
nosis and  treatment,  to  differentiate  these  various  forms 
of  kyphosis  from  that  symptomatic  of  vertebral  caries, 
Pott's  disease  of  the  spine.  In  the  above-described  con- 
ditions, with  the  exception  of  the  senile  form,  there  is 
always  some  motien  between  the  different  vertebral  seg- 
ment's— even  if  extension  is  restricted,  an  increase  of  flex- 
ion is  possible— but  in  Pott's  disease  the  affected  portion 
of  the  spine  is  absolutely  rigid.  The  character  of  the  de- 
formity is  usually  different.  In  the  forms  of  kyphosis 
under  consideration  there  is  a  general  rounded  excurva- 
tion  of  a  large  portion  or  the  whole  of  the  spine,  while  in 
that  due  to  caries- there  is  usually  an  angular  prominence 
of  a  limited  part,  though  a  round,  even  excurvation,  in- 
volving a  large  extent,  is  by  no  means  uncommon.  In 
rachitic  kyphosis  evidences  of  the  disease  are  discover- 
able in  other  portions  of  the  skeleton  ;  but  it  should  not 
be  forgotten  that  spinal  caries  may  occur  in  apparently 
rickety  subjects.  Peripheral  pains,  paralysis,  exagger- 
ated patellar  tendon-reflex,  contraction  of  the  psoas  and 
iliacus  internus  muscles,  cold  abscess — one  or  all,  when 
present,  are  signs  confirmatory  of  vertebral  caries.  For 
a  fuller  presentation  of  the  differential  symptoms,  the 
reader  is  referred  to  the  article  on  Pott's  Disease. 

Thomas  7>.  Stedman. 

LABASSERE  is  a  small  village  in  the  Pyrenees,  lying 
in  a  picturesque  valley,  at  an  elevation  of  nearly  1,700 
feet  above  the  sea.  There  is  a  spring  here  of  a  strongly 
alkaline  sulphur  water,  which  is  seldom  drank  on  the 
spot,  but  is  carried  to  the  neighboring  spa  of  Bagneres 
de  Bigorre.  The  following  is  the  composition  of  the  wa- 
ter, estimated  in  grammes  per  litre,  according  to  the  an- 
alysis of  M.  Poggiale  : 

Sodium  sulphide 0.0400 

Iron,  copper,  and  manganese  sulphides trace 

Sodium  carbonate 0.0233 

Sodium,  potassium,  and  calcium  sulphates trace 

Sodium  chloride 0.2124 

Potassium  chloride 0.001!) 

Calcium  silicate 0.0477 

Aluminium  silicate 0.0004 

Magnesium  silicate 0.0080 

Iodine trace 

Organic  matters 0.1630 

Total  solids 0.4967 

The  water  is  clear  and  colorless,  and  has  a  strong  sul- 
phurous odor.  It  is  largely  exported,  and  does  not  be- 
come deteriorated  in  the  process  of  bottling  and  transpor- 
tation. 

It  is  used  in  the  treatment  of  plethora,  and  is  of  value 
for  individuals  of  an  irritable,  nervous  disposition  with 
a  tendency  to  abdominal  congestion.  T.  L.  S. 

LABOR,  MANAGEMENT  OF.  I.  Normal  Cases.— 
The  management  of  labor  comprises  two  elements  :  First, 
the  careful  observation  of  every  successive  stage  of  the 
process  of  parturition,  which  presupposes  a  familiarity 
with  the  mechanism  by  which  nature,  left  to  herself,  ef- 
fects delivery  ;  and  secondly,  the  application  of  artificial 
assistance  at  the  proper  time,  either  to  accomplish  results 
for  which  nature  alone  is  insufficient  or  to  obviate  the 
disastrous  effects  of  intercurrent  accidents.  In  the  cases 
first  to  be  considered — those  in  which  nature  is  adequate 
to  every  step  in  the  process — the  former  element  in  the 
management  will  predominate,  and  the  attitude  of  the 
practitioner  is  chiefly  one  of  expectancy  ;  an  expectancy 
Which,  however,  should  always  be  armed  with  a  definite 
knowledge  of  nature's  methods  (see  Labor,  Mechanism 
of) ;  while,  as  we  pass  on  through  the  possible  abnormali- 
tiesand  complications  of  the  parturient  process,  the  second 
or  active  element  enters  largely  into  the  management. 

The  average  mortality  of  labor,  as  met  with  in  general 
practice,  is  stated  by  Dr.  Matthews  Duncan  at  one  in  one 
hundred  and  twenty.  That  is,  one  in  one  hundred  ami 
twenty  women  delivered  at  term  dies  within  a  month  of 
childbirth.  Under  good  obstetric  management,  however, 
women  in  comfortable  circumstances  in  life  should,  it  is 
believed,  show  a  lower  percentage  of  mortality  than  that. 
Vol.  IV.— 21 


To  begin  with  a  simple  case.  The  mother  is  of  suffi- 
cient age  to  have  reached  her  full  sexual  development, 
and  not  so  old  as  to  have  the  parts  involved  in  parturi- 
tion in  too  rigid  and  unyielding  a  state  ;  she  has  the 
pelvis  and  the  genital  passagesof  sufficient  capacity,  and 
has  good  muscular  strength.  The  child  presents  by  the 
vertex — i.e.,  this  portion  of  the  body  lies  toward  the  os 
uteri,  and  will  be  the  first  to  impinge  upon  the  examin- 
ing linger.  The  presentation  of  the  vertex  necessitates 
that  the  head  shall  lie  well  tlexed  upon  the  chest.  The 
occiput  is  directed  toward  the  left  acetabulum  (first  po- 
sition, ().  L.  A.).  Though  in  the  management  of  a  simple 
case  of  this  kind  the  practitioner  will  need  little  in  the 
way  of  apparatus,  yet,  fur  the  reason  that  he  never  can 
tell  in  advance  what  will  lie  the  character  of  a  given  labor, 
In-  should  always  go  prepared  with  the  following  articles  : 
An  English  red  gum-elastic  catheter,  of  size  6  to  8  ;  nee- 
dles with  a  long  curve,  and  needle-holder  ;  either  silk, 
carbolized  catgut,  or  silver  wire  for  sutures  ;  a  David- 
son syringe  with  long  nozzle,  for  uterine  injections  ;  a 
hypodermic  syringe  with  Magendie's  solution,  and  a  solu- 
tion of  ergotine  or  of  an  extract  of  ergot  suitable  for 
subcutaneous  injection;  a  pair  of  obstetric  forceps;  a 
stethoscope  ;  a  small  bottle,  each,  of  fl.  ex.  of  ergot,  the 
perchloride  of  iron,  tincture  of  opium,  and  of  a  solution 
of  chloral  :  carbolic  acid  or  a  solution  of  mercuric  bi- 
chloride ;  chloroform  or  sulphuric  ether.  At  the  house 
of  the  patient,  ice,  hot  water,  brandy,  scissors,  and  tape 
should  be  provided. 

Labor  is  usually  divided  into  three  stages,  the  first  ex- 
tending from  the  beginning  of  the  process  till  the  os 
uteri  is  fully  dilated;  the  second,  or  expulsive  stage. 
from  the  completion  of  the  first  stage  to  the  birth  of  the 
foetus;  and  the  third,  from  the  birth  of  the  child  to  the 
expulsion  of  the  seeundines.  The  relative  and  absolute 
length  of  these  stages  vary  much  with  the  age  of  the 
woman,  the  number  of  the  labor,  and  individual  idiosyn- 
crasy. But  in  general  it  may  be  said  that  the  three  stages 
average  respectively,  in  primiparae,  ten  to  twelve  hours, 
two  to  three  hours,  and  twenty  minutes  ;  and  in  multi- 
parse,  six  to  eight  hours,  one  to  two  hours,  and  fifteen 
minutes.  Elderly  primiparae  have  longer  labors  than 
younger  ones.  The  possible  range  is  so  great  in  different 
cases,  and  variations  in  the  rate  of  progress  are  so  liable 
to  occur  at  any  moment,  that  it  is  always  unwise  in  the 
practitioner  to  attempt  anything  like  a  prophecy  as  to 
when  the  labor  will  be  completed. 

On  reaching  the  patient,  the  attendant  should  see  that 
the  bed  is  properly  arranged.  It  should  be,  if  possible, 
in  a  light  and  airy  room,  not  immediately  adjacent  to  a 
water-closet.  The  bed  should  be  accessible  from  both 
sides.  The  mattress  should  be  protected  by  a  rubber 
sheet  placed  under  the  lower  sheet ;  above  the  latter  should 
be  a  draw-sheet  folded  to  several  thicknesses  and  about 
two  feet  in  width.  The  attendant  should  carefully  wash 
his  hands,  using  a  nail-brush,  before  making  any  exami- 
nation of  the  patient.  It  is  well  to  further  disinfect  the 
hands  by  a  solution  of  carbolic  acid  (1  to  50)  or  bichloride 
of  mercury  (1  to  1,000).  During  the  first  stage  of  labor 
the  patient  need  not,  be  undressed,  but  should  wear  a 
wrapper  that  can  be  easily  removed.  When  she  takes 
to  bed,  at  the  beginning  of  the  expulsive  stage,  or  be- 
fore the  escape  of  the  waters,  the  night-dress  should  be 
gathered  up  above  the  waist,  in  order  to  preserve  it  from 
the  discharges,  and  a  sheet  folded  in  the  middle  and 
secured  by  a  piece  of  tape  or  bandage  tied  about  the 
waist.  This  can  readily  be  removed  with  the  blood  and 
discharges  after  the  labor.  As  soon  as  possible  after 
arriving,  the  attendant  should  make  an  examination,  at 
first  of  the  abdomen  (the  patient  lying  upon  her  back), 
both  by  inspection  and  palpation,  and  then  digitally  per 
vaginam  (see  Diagnosis  of  Position,  under  Mechanism  of 
Labor). 

If  he  arrive  soon  after  the  onset  of  pains,  he  will  find 
that  the  os  externum  is  just  beginning  to  dilate,  but  will 
not  as  yet  admit  the  finger.  The  inner  os  is  also  begin- 
ning to  yield,  or  the  canal  of  the  cervix  may  already  have 
been  taken  up  into  the  uterine  cavity,  through  the  unper- 
ceived  uterine  contractions  of  the  few  days  preceding  the 
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onset  of  "  pains, '  which  clinically  marks  the  beginning 

i.l  labor. 

li  a  diagnosis  "i  normal  presentation  can  he  made  oul 
:ii  tin-  nr-t  i  samination,  a  in  I  if  the  pains  arc  effective,  the 
icheur  has  evidence  that  all  Is  beginning  well,  and 
maj  postpone  further  examination.  If  tin-  bowels. or 
bladder  have  nol  been  emptied  for  some  time,  this  may 
ii,,u  be  done  bj  the  use  of  cold-water  injections  in  the 
ad  bj  the  catheter,  ii  necessary,  in  the  other. 
'I  his  should  al«  a\  --  !»•  done  if  the  pains  of  tin-  first  stage 
arc  troublesome,  but  do  not  appeal  t"  accomplish  much 
toward  the  dilatation  of  the 

The    pain-,    if    "  ti 
ones,  an-  sharp,   cut!  inu   in 
character,  recur  periodical- 
I3 ,  w  iili  gradually  increasing 
1  requency,  ami  under  them 

the  inner  OS  J  ields   and   the 
outer  gets  thinner  and  grad 
ually    opens,   till    the   pro- 
jecting membranes  an-  felt 
swelling  <li'\\  n  upon  thi 
amining   ring  b  re- 

cm  riiiL:  pain.  Theexamina 
tion  should  generallj  b( 
1 11  in  the  intervals  i» 
tween  the  pains,  but  if  is 
usually  desirable  t"  continue 
it  during  the  pains. 

A  1  opious  glairj  Becretion, 
having  a  lubricating  func- 
tion, baa  gradually  been 
pouring  1  lut  inn  1  1  la-  \ agina 
and  \  ul\  a,  The  dilatatii m 
of  the  us  i-  effected  most 
ea-ih  and  naturally  by  the 
bag  "l  w  att  rs  in  1  n  >nl  of  the 

Child's    la-ad.   w  hi'  Ii    acts   a- 

an  elastic    wedge.     II. 

as    a     rule,    thi-    Lai;     -build 

nol    he    broki  n    artificially 

until   it-   mission,  the  dilata- 
tion nf  the  1.-.  in-  complete 
When,  however,  there  i>  an 
excessive  amount  of  the  am- 
niotic Quid,  mi  that  thi 
ins  i-  ovt  rdistended  and  it  - 
contractile  power  therefore 
weakened,  ii   is  necessary  to  Exi.osru.ri 
rupture  the  membranes  arti- 
ficially, which  may  lie  i. 
ily  done  with  the  poinl  ol  a 
Btraightened    hair  pin.   cai 

ried  into  the  vagina  along  the  index-finger,  or  between 
it  ami  tin-  middle  one,  and  held  against  the  bulging  mem- 
branes during  a  pain.  As  a  rule,  the  membranes  give 
way  lie'  i  tin-  second  Btage,  and  under 

the  force  ol  the  pain  which  has  ruptured  them  the  he.nl 
is  driven  down  till  it  impinges  against  the  cervix  on  all 

side-,  and  BCtS   a-  a  hall  \al\e  to  prevent    the   c-cape  both 

the  umbilical  cord  and  of  the  bulk  of  the  amniotic 
Quid,  which  dribbles  away  during  the  greater  part  of  the 
expulsh  w  e  ma}  add  here,  by  anticipation,  that 

during  tli  the  foetus  is  born  through  the  ap 

<  rture  made  in  the  ruptured  membranes,  which  aperture 
can    he  readily  seen   in   the  -   later,      lhit  when 

the  membranes  an-  especially  tough,  the  poinl  of  rupture 
i-  sometimes  nol  situated  at  the  most  dependent  part  of 
the  envelopes,  and  the  bead  of  the  child  i-  born  still 
ered  b\  the  membranes,  under  which  circumstances  the 
child  Is  -aid  to  in-  born  "  with  a  (aid.  a  condition  held 
by  old  women  to  b  od  luck.     The  posture  of  the 

woman  during  the  tir-t  Btage  of  labor  should  he  cither 
siti:  in-  presenting  part  thus  most  read 

ily  accomplishes  the  dilatation. 

1  ■  actitioner  sometim  1  •  msiderable 

uncertainty  In  regard  to  w  licther  he  Bhould  remain  by  bis 
patient  or  leave  her  during  the  tir-i  -ta._rc  It  i-  not  cua 
tomarj  for  the  accoucheur  to  remain  in  continuous  at- 


tendance  throughout  the  whole  labor,  unless  specially 
requested  to  do  bo  and  paid  accordingly.  Hut  after 
watching  the  rate  of  progress  tor  a  time,  having  satisfied 

himself  that  the  position  i-  normal,  that  the  woman,  if  a 
multipara,  ha-  not  habitually  had  precipitate  labors,  he 
may  go  away  for  a  time,  always  taking  the  precaution 
to  leave  word  where  he  may  he  found  if  wanted,  and  at 
what  hour  In- will  return.  It  should  he  needle--  to  add 
that  thi-  appointment  to  return  should  he  kept  with  un- 
failing accuracy.  This  matter  of  leaving  the  patient  is 
01 1 1  of  some  importance,  for,  on  the  one  hand,  a  man  may 


if  ifflMllli 


Ca-liac  A 

Sup.McscnCA 
V.  JVrto 

Lull  lieu.  V. 
De»c.  Aorta 


Int. 


TTrcthra. 


^wJ-Ucruar  AranM 


.     thi     I". ■nnin.ition  of  the  First 

i-  fully  dilated,  n)  U  In  the  pi 

oarlt 

convey  the  impression,  especially  to  women  who  have  had 
man]  children,  of  inexperience  if  he  "sit-  around" 
through  a  normal  first  stage  of  eight  hour-:  besides  that, 
hewa-te-  valuable  time,  and  may  even  add  to  the  ner- 
vou-tie—  of  hi-  patient  ;  while,  in  avoiding  this  mistake, 
he  ma\  fall  into  tin-  opposite  one,  of  leaving  hi-  patient 

so  long  that  the  child  i<  horn    ill  his    absence        The  latter 

evil  is.  of  1  ourse,  much  the  worse  of  the  two. 

During  tin  second  stage  the  accoucheur  should  not,  as 
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a  rule,  leave  his  patient.  "When  the  dilatation  is  com- 
plete, so  that  uterus,  cervix,  and  vagina  form  one  con- 
tinuous canal,  the  patient  should  go  to  hed.  Whether 
she  lie  upon  the  back  or  upon  the  left  side  is  a  matter  of 
not  much  importance.  It  may  generally  he  left  to  the 
convenience  of  the  woman  and  the  custom  of  the  obste- 
trician ;  practically,  most  women  will  turn  back  and  forth 
during  their  labor. 

Toward  the  close  of  the  second  stage  the  left  lateral  de- 
cubitus is  preferable,  as  it  permits  better  watch  and  care 
of  the  perineum  than  a  dorsal  posture. 

The  thighs  should  be  flexed  and  the  body  bent  forward 
in  a  semi-prone  posture.  As  the  propulsive  stage  begins, 
the  character  of  the  pains  changes  from  sharp  and  cut- 
ting to  dull  and  grinding,  and  with  this  change  the  cries 
of  the  woman,  from  being  sharp  and  querulous,  become 
prolonged,  deep,  and  grunting  in  quality,  corresponding 
with  a  holding  of  the  breath,  a  fixation  of  the  diaphragm, 
and  a  contraction  of  the  abdominal  muscles. 

Digital  examinations  should  be  made  more  frequently 
in  the  second  stage  than  in  the  first.  The  descent  and 
rotation  of  the  head  should  be  carefully  observed,  to  see 
if  they  are  going  on  according  to  the  natural  method. 
(See  Mechanism  of  Labor.)  A  too  rapid  progress  of  the 
child  is  undesirable,  from  the  danger  of  uterine  relaxa- 
tion and  post-partum  hemorrhage.  On  the  other  hand, 
a  retention  of  the  head  too  long  in  contact  with  the  soft 
maternal  structures  may  cause  the  latter  to  slough.  In 
general,  so  long  as  progress  can  be  discovered,  no  inter- 
ference is  called  for.  Additional  assistance  may  be  given 
by  manual  pressure  over  the  fundus,  which  incites  uter- 
ine contraction.  The  woman  should  be  exhorted  and  as- 
sisted to  aid  herself  by. "bearing  down,"  taking  hold 
either  of  the  hand  of  the  attendant  or  some  support,  like 
a  jack-towel  attached  to  the  foot  of  the  bed,  by  which  she 
can  steady  herself. 

Of  course,  this  bearing  down  should  be  limited  to  the 
time  of  a  pain.  Moral  encouragement  is  important  at 
this  time,  as  the  woman  often  becomes  fatigued  and  dis- 
pirited. The  assurance  of  the  desirability  and  effective- 
ness of  vigorous  pains  is  usually  productive  of  much  com- 
fort. A  change  of  position  from  back  to  side,  or  vice 
versa,  will  sometimes  enhance  feeble  pains.  If  the  belly 
is  lax  and  the  womb  falls  forward,  it  should  be  swathed 
back.  Finally,  these  means  failing,  and  no  progress  hav- 
ing been  made  for  an  hour  or  more,  the  use  of  the  forceps 
will  generally  be  called  for.  Care  should  be  taken,  dur- 
ing this  stage,  that  the  bladder  does  not  become  overdis- 
tended  ;  if  micturition  have  not  occurred  freely  during  the 
first  stage,  percussion  over  the  pubes  should  not  be  neg- 
lected, as  the  obtunding  of  the  sensibilities  may  prevent 
the  woman  from  perceiving  the  ordinary  calls  of  the  blad- 
der till  a  large  vesical  tumor  is  formed,  productive  of 
pain,  suspending  the  uterine  contractions,  and  even  caus- 
ing danger  of  rupture  of  the  bladder.  If  the  catheter  is 
required,  the  short  female  instrument  should  not  be  used. 
Instances  have  occurred  where  an  attempt  to  employ  it 
has  led.  by  a  sudden  writhe  of  the  patient,  to  the  disap- 
pearance of  the  instrument  into  the  bladder.  The  elon- 
gation of  the  urethra  by  the  drawing  up  of  the  bladder 
necessitates  the  use  of  a  longer  instrument.  The  silver 
male  catheter  conforms  pretty  well  to  the  curve  of  the 
urethra,  but  still  better  is  the  English  male  gum-elastic 
instrument.  It  should  be  introduced  only  in  the  inter- 
vals of  the  pains,  and  if  the  intercurrence  of  a  pain  stops 
the  flow,  the  catheter  should  be  kept  in  place  till  the  pain 
is  again  over.  As  a  rule,  it  is  best  to  employ  actual  in- 
spection in  introducing  the  catheter,  as  the  meatus  is 
60mewhat  displaced  and  swollen,  rather  than  nin  the  risk 
of  bruising  the  parts  by  working  in  the  dark. 

The  Use  of  A  nceslheiics.  — The  question  of  using  anaesthet- 
ics to  assuage  the  pain  of  a  normal  labor  is  one  on  which 
great  differences  of  opinion  and  of  usage  prevail  among  the 
profession.  A  few  authorities  of  eminence,  notably  Pro- 
fessor Barker,  favor  the  habitual  use  of  anaesthetics  sim- 
ply as  a  relief  to  the  pains  of  labor.  They  hold  that  it 
is  the  part  of  humanity  to  afford  this  mitigation,  as  a  rule, 
to  every  parturient  woman,  and  report  none  but  the  most 
agreeable  and  favorable  results  to  have  followed  their 


practice.  Another  class,  while  not  making  the  employ- 
ment of  anaesthetics  their  routine  practice,  do  not  hesitate 
to  use  them  w  henever  the  patients  call  for  such  relief, 
considering,  however,  that  this  course  slightly  increases 
the  length  of  the  labor  and  may  suspend  the  activity  of 
the  pains — a  risk  which  they  are  willing  to  assume  if  the 
patient  demands  the  relief.  Others,  still  more  conserva- 
tive, accede  to  the  call  for  an  anaesthetic  only  when  the 
pains  are  very  severe  and  exhausting — in  other  words, 
refuse  it  in  normal  labors.  These  persons  hold  that  any 
flagging  in  the  force  of  the  pains,  whether  accompanied 
by  exhaustion  or  not,  is  a  contra-indication  to  the  use  of 
ether.  Finally,  a  fourth  class  are  so  impressed  with  the 
perils  of  uterine  inertia  and  postpartum  haemorrhage  as 
the  result  of  anaesthetics  in  labor  that  they  refuse  them, 
except  in  the  case  of  operative  interference,  and  prefer 
even  then,  if  it  be  possible,  to  dispense  with  their  use. 

The  most  tenable  position  on  this  ground  is  the  fol- 
lowing :  Ether  administered  to  the  degree  of  full  surgi- 
cal anaesthesia  checks,  and  may  suspend,  uterine  action. 
Given  to  a  degree  that  affords  any  relief  to  the  patient's 
suffering,  it  may,  and  sometimes  does,  check  the  force 
and  frequency  of  the  pains.  There  is  reason  for  believ- 
ing that,  by  reason  of  this  effect  upon  the  uterine  con- 
tractions, post-partum  hemorrhage  may  sometimes  be 
favored  through  its  use.  Yet,  when  one  is  forewarned 
and  on  the  watch  for  the  first  evidences  of  weakened 
uterine  action,  he  may  with  reasonable  safety  invoke  the 
relief  of  anaesthesia  whenever  the  pains  are  more  than 
commonly  severe  and  prolonged.  Nay,  more,  when 
there  are  signs  of  exhaustion,  ether  is  positively  called 
for,  that  the  patient's  energies  may  be  husbanded  for 
the  ordeal  still  before  her,  and  because  exhaustion  is 
itself  a  fruitful  cause  of  uterine  relaxation,  and  so  of 
post-partum  haemorrhage.  In  these  cases,  then,  as  well 
as  in  those  of  dystocia  and  precipitate  labor,  which  will 
be  considered  later,  ether  is  to  be  given.  A  little  pro- 
longation of  labor,  if  that  result  followr,  will  be  less  prej- 
udicial to  the  patient's  interests  than  the  exhaustion  of 
suffering.  Moreover,  instances  are  not  uncommon  in 
which  the  short  interval  of  rest  afforded  by  an  anaes- 
thetic has  enabled  a  patient  to  complete  by  her  own 
efforts  a  labor  which  would  otherwise  have  required 
artificial  assistance. 

The  principal  drugs  that  arc  employed  for  relieving 
the  pain  of  labor  are  opium,  chloral,  chloroform,  and 
ether.  Opium  has  an  intrinsic  tendency  to  lessen  the 
force  of  uterine  contractions  .  but,  on  the  other  hand. 
when  severe  pain,  as  that  of  colic,  is  present,  which  in 
itself  is  a  hindrance  to  uterine  contraction,  a  full  opiate, 
by  controlling  these  pains,  will  start  up  the  activity  of 
the  uterus.  Opium  is  most  valuable  in  the  first  stage  of 
labor,  and  is  often  given  with  chloral.  When  there  has 
been  much  suffering,  and  no  commensurate  progress,  a 
subcutaneous  injection  of  morphia  will  often  secure  a 
comfortable  nap,  which  will  be  succeeded  by  more  effi- 
cient pains. 

Chloral  has  a  beneficial  application  in  the  first  stage  of 
many  normal  labors,  and  when  this  stage  is  prolonged,  or 
when  there  is  a  rigid  and  painfully  dilating  os,  it  should 
be  given  freely,  in  gramme  doses,  which  may  be  re- 
peated two  or  three  times  at  intervals  of  half  an  hour, 
until  brief  sleep  or  relief  to  the  exhaustion  of  suffering 
is  obtained.  If  the  stomach  is  irritable,  it  may  be  given 
per  rectum. 

Ether  and  chloroform  are  most  useful  during  the  sec- 
ond stage  of  labor,  though  they  may  be  used  during  the 
first  if  opium  and  chloral  fail  to  give  relief.  As  between 
these  two  anaesthetics,  the  relative  claims  are  in  the  main 
the  same  as  in  surgical  practice.  Those  who,  with  the 
majority  in  this  country,  concede  the  superior  safety  of 
ether  have  no  good  reason  for  preferring  chloroform 
in  obstetric  practice.  Though  it  should  be  said  that 
the  record  of  chloroform  is  much  better  when  admin- 
istered to  lying-in  women  than  in  general  surgical  prac- 
tice. The  fact  that  there  has  been  no  fatality  reported 
from  the  use  of  it,  with  its  greater  portability  and 
agreeableness,  has  made  it  a  favorite  with  some  who 
otherwise  prefer  ether.     The  method  of  employment  of 
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each  anaesthetic  i-  to  ^ iv<-  it  onlv  during  the  pains,     li 
i-  well  i"  lei  ili"  patienl   hold   the  spongi    01   handkei 
,  iii.  1  herself,  bo  that  if  -l"-  should  begin  to  lose  herself 
the  anaesthetic  would  be  dropped.     The  cardinal  poinl  Is 
in  —t » ►  j >  Bhorl  "i  inducing  unconsciousness.     The  active 

Deration  of  the  patienl  in  her  labor  musl  nol  ; 
lowed  i"  be  interfered  with.     When  tin-  head  reaches 

the  perineum,  and  during  its  e pain 

reaches  its  climax  and  while  it  is  desirable  thai  active 
1 1  -  should  i  ease  Cor  the  Bake  of  the  integrity 
of  the  perineum,  the  anaesthetic  may  be  pushed  to  the 
poinl  of  momentary  unconsciousness.  After  the  birth 
ol  the  child  the  anaesthetic  should  h 
continued,  except  when  there  is  necessity  for  removing  a 
retained  placenta     It  much  ether  has  be  en,  the 

lucheur  will  do  well  to  watch  the  uterus  carefully  till 
its  contraction  is  secure.  There  is  also  more  than  ordi- 
nary no  '!  foi  the  administration  of  ergot. 

Bromide  oi  ethyl  lias  recently  received  high  praise  as 
an  anaesthetic  in  simple  confinements,  it  being  claimed 
that  it  relieves  pain,  and  at  the  same  time  shortens  labor, 

i  ing  a  less  chance  for  posl  partum  hsemon 
than  when  the  drug  is  dispensed  with. 

During  the  wholi  oi  the  expulsive  period  theheadof 
thi  child  accomplishes  a  series  of  progressions,  alternated 
with  ding  to  I  he  intervals  between 

the  pains.  Thus  each  successive  portion  oi  the  genital 
canal  becomes  prepared  by  a  preliminary  dilatation  to  n 
ceive  the  head  within  it-  calibre.  This  natural  oscilla- 
tion becomes  "I  special  imp  as  the  head  reaches 
inasmuch  as  that  structure  is  particularly 
Habit  -  way  before  the  distending  action  of  the 
head,  unless  it   has  been  made  lax  and  pliable  by  being 

etched  up  several  times  before  the  final  emergence  of 
the  head,     li   i-  in  securing  this  end  thai  the  most  sue 

in  urn  in  labi  ir  consis  ts. 

M  a  h  that  was  formerly  taughl  in  regard  to  "  supporting 

.linn  '  was  fallacious.    The  hand  of  the  attendant 

held  against  thai  I  dd  to  its  resisting  power 

at  the  n en1  when  the  head  emerges  (which  is  the  time, 

if  any.  of  rupture).     The  inti  perineum  -  l< 

pends  upon  its  capacity  of  dilatation  to  an  extent  equal 
to  the  size  of  the  emerging  head.  It  is  not  a  question  of 
Btrength  bo  much  as  of  elasticity  or  of  distensibility.  It 
is  manifest,  then,  thai  intelligent  assistance  at  this  junct- 
ure-will her  to  diminishing  the  call  upon 
the  perineum  for  dilatation  or  to  increasing  its  ability  to 
i  spond  to  the  call  that  is  made.  Neither  of  these  desid- 
erata can  be  attained  by  any  amount  oi  force  applied,  in 
the  waj  of  "support,"  outside  the  perineum.  What. 
then,  is  the  ma  for  savins  the  perineum?  First, 
to  reduce  the  size  of  the  distending  head.  This  ma]  be 
1  j  securing  as  complete  flexion  as  possible.  Com- 
bined wit!  ral  repression  of  the  w  hole  head,  i 
presently  alluded   to,  there  should  be  especial  pressure 

made  u| the  anterior  portion  of  the  head,  so  as  to  keep 

it  well  behind  the  occiput.     (Text,  the  «  hole  head  sho 
be  kept  firmly  pushed  up  to  the  pubic  arch,  so  as  to  take 
it  as  much  away  as  possible  from  the  commissure.     This 
may  be  done  in   part   b  ibsen  atiom 

Schroeder  Beem  to  show  a  much  greater  immunity  from 
rupture  in  the  lateral  position.  Whether  or  not  this  i- 
due  toth  I  o1  the  influence  of  gravityin  adding 

to  the  pressure  of  the  head  upon  the  commissure  does 
not  tin.     Those  who  believe  it  is,  advocate  the 

turning  of  the  patient  over  bo  thai  the  bod]  bends 
ward.  Indeed,  it  is  claimed  that  women  who  are  deliv- 
ered unexpectedly,  while  in  a  sitting  posture,  rarelj  ex 
[i  rience  a  perineal  laceration.  Actual  pressure  of  the 
h  .i  toward  the  pubes  should  be  made  from  the  time  it 
begins  to  emerge  al  the  vulva,  and  an  appreciable  space 
can  usually  be  gained  in  that 

But  -till  more  important  than  the  measures  already  de- 
scribed are  those  directed  to  increasing  the  distensibility 

ol   the   perineum,      Nature's   method     !    mplishing 

t  ii-  i-  h\  the  pourii  ibundant  lubricating  dis- 

•  targe,  under  which  the  head,  alternately  advaucingand 
retches  the  perineum  a  little  way.  then  re- 
tires, returns  and  it  further,  and  again  desists, 


till  in  tie  half  an  hour  or  more  every  succesf 

part    of   it    ha-    been    softened    Up  to  it-   UtmOSl    degTO 

Buppleness  and  distensibility.  In  Bomewhat  the  same 
way  a  saddler  develops  the  pliability  of  a  piece  of  dead 
integument  ;  much  more  effective  i-  such  a  process  upon 
a  living  tissue.     The  delay,  Bometimes  bo  vexatious  to  the 

patients  friends,  when  the  head  is  Upon  the  perineal  tloor, 
and  with    each    BUCCeSSive    pain    seem-   about    to  enn  I 
only   to   -ink    hack    in    the    interval   and    apparently 

what  it  has  gained,  i-  d  feguard  against  a  lacer- 

ated perineum  It.  then,  the  head  i-  large  and  the  pains 
strong,  it  should  be  our  endoavoi  to  imitate  thi-  pro* 
by  pushing  back  the  head  and  preventing  it-  emergence 
a-  long  as  possible.  The  voluntary  efforts  of  the  patient 
Bbould  he  discontinued,  she  should  not  bear  down,  and 
Bhould  lie  encouraged  to  cryoul  in  order  to  lessen  the 
fixation  of  the  diaphragm-  If  the  labor  still  pi 
rapidly,  an  anaesthetic  may  he  required  to  check  the 
pains.  It  ile  secretion  above  referred  to  i-  not  abundant, 
bo  a-  to  combine  moisture  with  the  dilatii  hot 

fomentations  may  be  employed.     Inasmuch  as  perineal 

rupture,  when  it  occur-,  i-  almost  always  in  the  median 
raphe,  an  attempt  may  he  made  to  direct    the  chief  pi 

ure  o  id  from  this  weakest  point  of  the  perineum 

to  the  sides,  where  it-  resisti  is  greater.     This 

may  '■  bj  bearing  with  the  thumb  againsl  that  por- 

tion  of  the  head  co  to  the  raphe,  which  widens 

the  cranium  and  removes  some  of  the  pressure  to  the 

side-. 

Ii  will  he  -, ,  n  thai  i<he  manoeuvres  above  described 
really  consist,  been  said,  of  management  of  the 

head  rather  than  of  the  perineum.  They  comprise  the 
most  useful  means  within  our  reach ;  hut  something  may 

perhaps  be  d ■  to  the  perineum  itself.     Dr.  Goodell 

hooks  is  into  the  rectum  and  pulls  the 

perineum  forward  in  the  interval  of  the  pain-.  This 
rational  and  undoubti  dry  effective,  bul  possesses  the  dis- 
advantage of  being  usually  very  distasteful  to  the  patient 
and  of  sometimes  causing  paralysis  of  the  sphincter. 
Nearly  the  same  thing  can  be  accomplished  by  putting 
the  thumb  on  one  side  of  the  perineal  body  and  the  tin- 
bher,  and  gradually  approximating  them, 
at  the  same  time.pn  m  forward  toward  the  vulva. 

Thus  the  perineum  i-  pulled  oul  as  much  as  possible 
from  il-  lateral  attachment-,  and  the  anterior  extremity  of 
the  raphe,  the  poinl  most  liable  to  a  tear,  receives  the 
benefit  of  t he  relaxation  gained. 

In  the  practical  management  of  the  perineum  in  labor, 
then,  the  woman  lying  on  the  left  Bide,  the  accoucheur. 
facing  the  fool  of  the  bed.  places  one  or  two  fingers  of  the 
righl  hand  on  the  oi  cipul  and  the  thumb  toward  the  pos- 
terior commissure.  The  thumb  may.  at  will,  be  intro- 
duced into  the  rectum,  either  to  obtain  more  com] 

rol  over  the  head  or  to  aid  in  it- extraction  between 
tin  pains.  The  head  i-  kepi  back  during  the  pains,  and 
well  up  to  the  pubic  arch.  Thi-  maj  be  effected  by 
passing  the  left  hand  between  the  patient-  thighs  and 
clasping  ii-  fingers  with  those  of  the  right  upon  the  ad- 
vancing head.  Strong  flexion  is  secured.  Finally,  when 
the  head  can  no  Ion-'  r  be  kepi  back,  the  woman  is  told 
to  bear  down  in  the  interval  of  the  pains.  Thi-  may  <  \ 
pel  the  lnad.  If  not.  it  i-  Bometimes  desirable  to  intro- 
duce the  thumb  or  a  finger  into  the  rectum,  and.  booking 
it  into  the  child's  mouth,  to  draw  the  head  out  between  the 
pains.     The  -  :diiiLr  to  Ritgen,  may  be  at- 

tained by  lifting  the  head  upward  and  forward  by  means 
of  pressure  with  the  finger-tips  behind  the  anus  and  close 
to  the  coccyx,     It  I  ps  have  been  used,  the  extrac- 

tion of  the  head  can  readily  be  made  in  the  interval  of  the 
pains.  Hut.  in  the  i  spi  rien<  e  of  the  w riter,  if  the  meas- 
ure- previously  described  have  been  taken  and  the  head 
kepi  back  till  the  perineum  is  well  softened  up.  it  is  not 
usually  necessary  to  take  active  means  to  secure  the  ex- 
trusion of  the  head  between  the  pain-  ;  but  it  may  be  al- 
low,.1  to -lip  out  at  the  end  of  a  pain.  In  cases  where  a 
rupture  seems  inevitable,  it  i-  occasionally  advisable  that 
two  lateral  incisions  be  made  through  the  vaginal  mu< 
membrane  and  the  constrictor  muscles,  but  not  through 
the  integument  of  the  perineum.     The  point  of  election 
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is  on  each  side,  H  ctm.  anterior  to  the  commissure  ;  the 
direction  of  the  incision  outward  and  backward,  and  its 
length  not  more  than  2  or  2|  ctm.  It  should  be  made 
with  a  bistoury  (introduced  fiat  if  the  head  is  at  the  point 
of  expulsion).  The  proper  time  is  during  a  pain,  while 
the  resisting  structures  are  on  the  stretch.  Inasmuch, 
however,  as  proper  care  will  often  allow  a  head  to  pass 
without  injur}-  to  a  perineum  which  seemed  inevitably 
doomed,  this  operation  (episiotomy,  so  called)  is  probably 
seldom  indicated,  and  then  only  when  the  head  is  known 
to  be  phenomenally  large. 

After  the  head  has  been  born,  it  should  be  supported  in 
the  attendant's  hand  and  the  neck  examined  to  see  if  the 
cord  is  about  it.  If  so,  the  maternal  end  should  be  pulled 
down  sufficiently  to  relieve  any  strain,  and  the  loop  passed 
over  the  head  if  possible.  If  the  cord  is  pulsating,  the 
accoucheur  may  wait  for  the  next  pain  to  expel  the  body. 
If  the  cord  is  constricting  the  neck  and  cannot  be  slack- 
ened, it  may  be  lied  once  and  cut  between  the  ligature 
and  the  placenta.  Care  must  be  taken  lest  the  perineum 
be  ruptured  by  the  posterior  shoulder.  Indeed,  it  is  a  not 
infrequent  occurrence  for  the  attendant,  having  assidu- 
ously watched  the  perineum  during  the  passage  of  the 
bead,  to  allow  it  to  become  ruptured  by  the  shoulder,  or 
even  by  the  placenta.  The  neck  should  be  pressed  well 
up  to  the  pubic  arch.  The  left  hand  of  the  attendant 
should,  during  this  time,  be  kept  over  the  fundus  uteri, 
both  to  assist  in  the  expulsion  of  the  child  and  to  pre- 
vent relaxation  and  haemorrhage. 

As  soon  as  the  shoulders  are  born  the  rest  of  the  body 
follows,  and  the  second  stage  of  the  labor  is  at  an  end. 
The  child,  as  a  rule,  immediately  cries  and  begins  to 
breathe,  and  in  from  five  to  ten  minutes  the  cord  ceases 
to  pulsate.  As  soon  as  this  occurs,  and,  as  a  rule,  not 
until  then,  two  ligatures  are  to  be  applied  at  about  3  and 
•6  or  7  ctm.  respectively  from  the  umbilicus,  and  the  cord 
divided  by  scissors  between  them.  The  best  material  for 
the  ligatures  is  wide  tape  or  clean  lamp-wicking.  Dur- 
ing the  whole  of  the  third  stage  of  labor  a  hand  should 
be  kept  with  moderate  pressure  against  the  fundus.  For 
this  reason  it  is  desirable  that  the  woman  lie  on  the  back 
after  the  child  is  born  ;  besides  that,  the  lateral  decubitus, 
as  in  Sims'  position,  has  a  tendency  to  draw  air  into  the 
uterus.  If  the  child  has  not  begun  to  breathe  spontane- 
ously, active  measures  must  be  taken  at  once  to  estab- 
lish that  function,  by  clearing  the  mouth  from  blood  and 
slime,  and  by  the  application  of  external  cold,  as  by  fan- 
ning or  slapping  the  chest  lightly  with  a  wet  towel.  For 
the  further  treatment  in  cases  of  suspended  animation,  the 
reader  is  referred  below,  under  the  subject  of  asphyxia 
neonatorum.  As  soon  as  the  child  has  fairly  begun  to 
breathe,  he  should  be  wrapped  in  a  warmed  blanket  and 
put  aside,  to  be  oiled,  washed,  and  dressed  when  the  labor 
is  complete. 

Usually,  if  slight  pressure  is  maintained  on  the  fundus, 
in  the  course  of  fifteen  minutes  or  thereabouts  one  or 
more  pains  will  be  felt,  and  the  placenta  will  be  expelled 
either  into  the  bed  or  into  the  vagina.  The  cord  should 
be  held  taut,  but  not  drawn  upon.  The  latter  course 
is  liable  to  lead  to  irregular  or  spasmodic  contraction  of 
the  uterus,  which  may  produce  haemorrhage,  retention  of 
part  of  the  secundmes,  or  even  to  inversion  of  the  organ. 
Besides  this,  the  cord  is  likely  to  part  near  the  placenta, 
in  which  case  we  lose  a  valuable  guide  if  internal  intro- 
duction of  the  hand  for  detachment  or  removal  becomes 
necessary.  If  the  attachment  of  the  placenta  be  wliolly 
or  partially  lateral,  it  is  usually  expelled  edgewise.  But 
if  implanted  centrally  at  the  fundus,  especially  when  the 
separation  begins  at  the  middle  of  the  placenta,  it  may  be 
born  inverted,  with  the  foetal  surface  first  and  the  mem- 
branes reflected  back  over  the  maternal  surface.  Such  a 
condition  does  not,  therefore,  necessarily  argue  that  trac- 
tion has  been  practised  upon  the  cord,  though  the  chances 
of  its  occurrence  are  increased  under  those  circumstances 
if  such  traction  has  been  made. 

The  detachment  of  the  placenta  is  affected  by  the  uter- 
ine contraction,  and  begins  during  the  expulsion  of  the 
child.  It  is  not,  however,  till  the  uterine  bulk  is  dimin- 
ished by  the  removal  of  the  whole  or  a  large  part  of  the 


child's  body  that  the  placenta  is  detached.  Then  that 
portion  of  the  uterine  wall  which  was  covered  by  pla- 
centa, and  which  during  pregnancy  occupied  some  sev- 
enty square  inches,  is  suddenly  reduced  to  eight  square 
inches,  and  the  placenta,  not  being  able  to  undergo  any 
material  reduction,  is  slid  off  from  the  contracting  sub- 
jacent surface. 

The  placenta  may  fail  to  appear,  not  because  it  has 
not  been  detached,  but  because  while  free  it  is  not  ex- 
truded. If  there  have  been  pains  accompanied  by  a  fur- 
ther diminution  of  the  uterine  bulk,  the  placenta  will  be 
found  lying  in  the  vagina,  and  can  be  carefully  hooked 
out  with  the  finger.  If  it  be  free  in  the  uterine  cavity, 
its  presence  as  a  foreign  body  will  soon  insure  its  expul- 
sion, though  the  temporary  distention  caused  by  it  may 
produce  some  haemorrhage.  In  such  cases  the  finger  fol- 
lowing up  the  cord  detects  a  cone  of  placental  tissue  fill- 
ing the  os.  The  finger  may  be  engaged  in  this,  and 
while  the  other  hand  follows  down  The  fundus  the  pla- 
centa may  be  withdrawn. 

If  after  waiting  twenty  minutes  the  placenta  does  not 
come  away,  and  the  absence  of  pains  gives  reason  for 
supposing  that  it  has  not  been  detached,  moderate  com- 
pression of  the  fundus  may  be  made,  which  will  perhaps 
start  up  a  contraction.  If  it  does  not,  Crede's  method  of 
expressing  the  placenta  should  be  employed.  This  con- 
sists in  making  friction  over  the  fundus  "till  contractions 
begin,  then  seizing  the  fundus  in  the  palm  and  closing 
the  hands  (one  or  both)  upon  it  as  one  squeezes  the  bulb 
of  a  syringe,  at  the  same  time  pressing  down  in  the 
direction  of  the  uterine  axis.  This  manoeuvre  usually 
drives  the  placenta  out  into  the  vagina,  or  even  into  the 
bed.  The  placenta  is  drawn  forth  from  the  vulva  and 
twisted  a  number  of  times  upon  its  axis,  so  that  the 
membranes  which  remain  behind  it  are  wound  into  a 
cord  and  thereby  are  less  likely  to  break  and  leave  por- 
tions of  themselves  behind  when  the  placenta  is  with- 
drawn. ISome  recent  authorities  have  objected  to  the 
Crede  procedure  as  likely  to  cause  uterine  inversion.  It 
has  doubtless  been  often  practised  too  soon  after  the 
birth  of  the  child,  and  therefore  unnecessarily.  Through 
carelessness  the  operator  may  press  the  uterus  too  far 
down  into  the  pelvis,  or  by  uneven  compression  he  may 
make  an  indentation  which  may  conduce  to  inversion. 
But  applied  at  the  proper  time,  and  in  the  proper  man- 
ner, this  manoeuvre  is  doubtless  of  value,  in  that  it  ob- 
viates the  necessity  of  introducing  the  hand  into  the 
uterus. 

If,  now,  the  uterus  is  to  be  felt  as  a  firm,  hard  ball 
above  the  pubes,  it  will  probably  remain  contracted  with 
sufficient  force  to  obviate  haemorrhage.  But  as  an  addi- 
tional safeguard  against  both  bleeding  and  the  absorption 
of  septic  matter  through  the  uterine  veins  it  is  customary 
to  insure  more  perfect  contraction  by  the  administration 
of  a  teaspoonful  of  fluid  extract  of  ergot.  Usage  varies 
between  giving  it  at  the  moment  of  the  birth  of  the  child 
and  after  the  birth  of  the  placenta.  If  there  is  special 
reason  to  fear  haemorrhage,  it  is  better  to  give  the  ergot 
when  the  head  is  born,  that  there  may  be  time  for  it  to 
act  when  the  placenta  comes.  But,  inasmuch  as  there  is 
apparently  a  possibility  that  the  tonic  contraction  induced 
by  ergot  may  shut  up  the  uterus,  and  interfere  with  the 
birth  of  the  placenta,  it  is  better  in  ordinary  cases  to  wait 
till  the  uterus  is  empty  before  giving  the  ergot.  It  is 
well  to  have  a  hypodermic  syringe  within  easy  reach. 
that  ergotine,  to  the  amount  of  a  third  of  a  gramme, 
may  be  given  subcutaneously  if  the  bleeding  is  free. 
Frictions  over  the  fundus  will  ordinarily  serve  to  secure 
and  maintain  proper  uterine  contraction. 

A  certain  amount  of  blood,  equal  to  what  is  at  the 
moment  of  separation  contained  in  the  uterine  sinuses 
and  in  the  cavernous  structures  of  the  placenta,  is  lost 
physiologically  in  labor.  If  the  uterus  promptly  and 
permanently  contracts,  there  is  no  further  haemorrhage. 
The  treatment  to  be  pursued  in  case  this  limit  is  exceeded 
will  be  given  below,  under  the  subject  of  post-partum 
haemorrhage.  But  the  means  which  may  in  a  moment 
become  requisite  for  meeting  such  an  emergency — ice, 
hot  water,  vinegar,  electricity,  and  a  styptic,  such  as 
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\|  awl's  solution,  ferric  alum,  or  the  liquor  f<-rri  per- 
chloridi— should  n<>i  be  far  away  in  any  case  of  labor. 

An  inspection  Bhould  now  be  carefully  made  to  we  if 
tin  Bofl  parts  ol  the  mother  have  Buffered  Berioiu  lact  ra 
tion.  In  the  absence  ol  inordinate  hemorrhage  ii  may 
be  assumed  thai  no  important  laceration  of  the  cervii  has 
liir  introduction  ol  the  finger  into  the  geni- 
tal canal  is  to  be  avoided  it  possible.  Ii .  however,  a  rupt- 
ure of  the  cervix  of  anj  considerables ml   is  pointed 

to  by  a  continued  oozing  while  the  fundus  uteri  remains 
ii  nil  l  \  <  ontracti  d  and  sui  b  rupture  is  detected  by  digital 
examination,  it  Bhould  besewed  upat  once.  Visual  in- 
spection "i  the  perineum  Bhould  always  be  made.  In 
primiparae  a  superficial  rupture  al  the  fourcbette  is  the 
rule,  and  calls  for  no  interference.  A  laceration  to  the 
extent  of  half  an  inch  or  thereabouts  does  not  call  for 
Butures,  though  it  is  the  custom  of  man]  to  touch  Buch 
a  raw   Btirfacewitb  strong  carbolic  acid  as  a  safeguard 

against    septic  infect All   ruptures  more  extensive 

than  ilii-  Bhould  be  Bewed  up  al  once.  The  method  will 
In  n\\ en  subsequently. 

I  i  pi  ctitioner  Bhould,  as  a  rule,  remain  w  ith  his  pa- 
tienl  an  hour  after  the  expulsion  of  the  placenta,  to  see 
thai  the  womb  remains  permanently  contracted  and  that 
the  danger  of  post  partum  haemorrhage  is  al  a  minimum. 

II.  Managemj  \i  of  Labob  i\  Cases  of  Malpej  ben 
■i  a  i  ii  in  Fact  Presentation. — While  it  was  once  thought 
thai  this  presentation  was  an  insurmountable  obstacle  to 
natural  labor,  il  is  new  known  thai  spontaneous  expul- 
sion occurs  in  nearly  the  same  proportion  of  cases  as  in 
vertex  presentations,  Still  the  labor,  both  in  the  dilating 
and  the  expulsive  stage,  is  protrai  ted,  which  increases  its 
danger  fur  the  mother;  besides  that,  she  is  subjected  to 
iter  risk  of  laceration.  The  foetal  mortality  i-  ten  per 
cent,  even  when  rotati ;curs  as  it  should,  and  includ- 
ing the  failure-,  in  rotation  it  i-  thirteen  per  cent. 

For  the  mechanism  of  labor  and  the  diagnosis  in  t hi> 
as  in  other  malpresentations,  the  reader  is  referred  to  the 
article  on  the  Mechanism  of  Labor.  The  management  of 
a  case  must  n  cognize  the  tendency  of  nature  to  complete 
her  work.  It'  the  diagnosis  of  face  presentation  be  made 
earlj  bi  fore  thi  hi  ad  has  engaged,  and  the  chin  is  pos- 
terior, two  courses  are  open  to  the  am  ndant — one,  to  at- 
tempt to  convert  the  presentation  into  thai  of  the  occiput. 
Though  somewhat  difficult  on  accountof  the  height  of 
tin  child  from  the  vulva,  this  has  in  a  good  number 
dt  cases  been  successfully  dune.  The  os  being  dilated 
enough  lo  admit  two  fingi  rs,  and  the  bladder  and  rectum 
having  been  emptied,  the  fingers  are  introduced  through 
tin  os  and  upon  the  vertex,  which  is  pulled  down,  while 
the  i  \'i  rnal  hand  helps  in  the  manipulation  through  the 
in  h\  pressing  the  hollow  of  the  occiput  downward  at 
tin  same  time.  Schatz  recommends  a  simpler  method, 
which  consists  in  external  manipulation  alone.  One  ham  I 
presses  the  child's  chest  upward  and  backward,  w  bile  the 
othet  forces  the  breech  over  in  the  opposite  direction. 
Thus  the  child  is  raised  up  and  doubled  over,  and  the 
complete  flexion  ol  th<  trunk  Lis  the  head  fall  into  its 
normal  position.  Bach  of  these  manoeuvres,  of  course, 
inuM  be  performed  in  the  intervals  of  the  pains.  It'  suc- 
ful,  they  convert  what  wa--  the  must  unfavorable 
position  into  the  most  favorable  position  of  the  ver- 
tex Tie  d  position  must  be  maintained,  by  rupt- 
urii  md  pressure  on  the  fundus,  until 
the  vertex  engages  Forceps  maj  be  al  once  applied, 
simple  an  operation  as  that  ol  Schatz,  if  it  can  be 
mad  iould  s, ,  in,  in  \  i,  w  of  the  gloomy 
prospect  for  tin  face-presenting  child,  to  be  indicated  in 
everj  Buch  ease,  [f  qoi  feasible,  the  former  mode  of 
converting  the  presentation  Bhould  be  tried,  al  least  if 
tin  chin  is  posterior  The  next  resort,  version,  formerij 
much  in  fa\  or  in  all  fat  e  casi  erious  in  its  pi 
iinsis  to  the  child  to  warrant  us  in  resorting  to  it  even  if 
the  chin  is  posterior.  Ii  lakes  the  case  out  of  nature's 
hands  for  the  sake  ol  a  contingency  —nun  rotation— which 
Is  improbable,  After  the  head  has  engaged,  an  attempt 
n'.iTt  the  presentation  to  that  ol  the  vertex  is  rarely 
.1.  though  its  accomplishment,  with  the  aid  of 
iln  vectis   ha-  in  in  reported      Version,  also,  at  the  time 


when  the  failure  of  the  chin  to  rotate  has  become  an  es- 
tablished fact,  can  no  longer  be  performed. 

Forward  rotation  can  be  aided  by  securing  full  exten- 
sion of  the  head,  as  that  position,  by  bringing  the  chin 
lowest,    favors    its    forward    rotation.      A    finger    hooked 

into  the  child's  mouth  may  also  be  used  to  make  soma 
traction  toward  the  arch  during  the  pains 

The  malposition,  however,  persisting,  and  labor  having 
come  to  a  standstill,  interference  must  be  made  with  the 
forceps.    The  application  of  this  instrument  should  be 

so  made    as  to    make    the    extension  of    the    head    as  com- 
pOSSible,  and    the   attempt    should   then    be    oau- 

tiouslj  made  to  favor  rotation.  If,  however,  the  body 
does  not  readily  respond,  the  attempt  must  not  be  per- 
sisted in  ;  otherwise  tin  re  will  be  danger  lo  the  atloido- 
axoid  articulation.  Failing  to  bring  the  chin  forward,  it 
must  be  carried  over  the  perineum  and  coccyx  in  the  ef- 
fort to  accomplish  the  mechanism  which  nature  very 
ran  h  carries  out  (see- Labor,  .Mechanism  of,  under  Faoa 
Presentation),  As  a  last  resort  we  have  craniotomy, 
which  fortunatelj  is  seldom  required. 

If  the  forward  rotation  takes  place  naturally,  we  may 
still  have  to  interfere  when  the  natural  process  is  taking 
too  much  time,  oris  beyond  the  mother's  power  of  en- 
durance. In  the  application  of  the  forceps,  which  is  then 
not  difficult,  the  mechanism  of  natural  expulsion  must  be 
(dearly  in  mind. 

/.'/■".r   /'•■  -This  is  produced  in  cases  with 

pelvic  deformity,  particularly,  it  is  said,  of  the  kyphotic 
type.  The  prognosis,  of]  account  ol  the  delay  in  the  la- 
bor, is  somewhat  worse  for  both  mother  and  child  thau 
in  normal  eases.  This  malpresentation  may  be  considered 
to  be  either  an  imperfectly  flexed  presentation  of  thi 
tex  or  an  imperii  ctly  extended  one  of  the  face.  The  first 
effort  is,  naturally,  to  convert  it  to  the  former  presenta- 
tion. For  this  purpose  it  i~  justifiable  to  introduce  the 
hand  and  j ml  1  down  the  Occiput.  Should  this  fail,  the 
face  presentation  ma\  be  favored  in  like  manner.  "With 
the  latter  aim  it  ha-  been  proposed  to  introduce  the  fingers 

into  the  mouth  and  pull  down  in  the  superior  maxilla. 
The  forceps  may  be  applied  so  as  to  favor  the  desired 
flexion,  and  the  extraction  performed  as  usual.  If  the 
favorable  diameters  forpassmg  through  the  pelvis  can- 
not be  secured  by  either  flexion  or  extension  of  the  head, 
and  if  the  time  for  version  has  passed,  there  is  noaltcrna- 
tive  but  craniotomy. 

Breech  Presentation. — This  anomaly  is  due  to  laxity  of 
the  uterus  and  abdominal  walls,  permitting  lateral  ob< 
liquity  ;  to  excessive  amount  of  liquor  amnh,  permitting 
free  revolution  ;  to  multiple  pregnancy,  contraction  of  the 
pelvis,  and  to  a  peculiar  formation  of  the  lower  uteri 
ineiit.  which  is  likely  to  be  conjoined  wilh  a  low  implan- 
tation of  the  placenta  It  is  also  frequent  in  prematura 
labors,  the  foetus  not  having  yel  assumed  its  normal  atti- 
tude. 

In  occurn  -  not  materially  affect  the  mother's 

welfare,  except  in  so  far  as  the  treatment  may  conduce 
to  a  laceration  of  the  cervix.  The  prognosis  to  the  child, 
however,  i-  grave,  the  average  mortality  being  one  in 
eight  and  a  half,  while  some  authors  give  the  fatality  us 
high  as  one  in  three,  and  for  primiparae,  as  even  reaching 
io  sixty  per  ei  hi 

In  view  of  tin  gren  ity  of  the  case,  prophylaxis  become* 
very  important.  The  attitude  of  the  foetus  is  usually 
simply  inverted  from  the  normal.  Hence,  if  it  can  lie 
turni  d  i  ml  for  end.  we  shall  have  a  vertex  presentation. 
This  is  not  difficult  to  do  bj  external  manipulation  three 
or  four  weeks  befori  labor,  and  can  often  (though  with 
more  difficulty)  Ix  a<  complished  as  late  as  just  be  tore  the 
onset  of  labor.  Heine  the  desirability  of  the  attendant 
Beeing  his  patient  shortlj  before  her  expected  confine- 
ment. A.  correction  ol  this  malpresentation  too  early, 
on  the  other  hand,  will  not  be  permanent 

Should  ibis  simp],  operation  fail  by  reason  of  having 
been  deterred  lill  the  foetus  i~  too  large,  nothing  can  be 
done,  except  that,  if  then  a  contraction  of  the  pelvis  be 
discovered,  podalic  version  is  indicated  at  the  very  out- 
set ol  lai...r.  in  fore  the  membranes  have  ruptured. 

In  the  majority  of  breech  cases  the  duty  of  the  attendant 
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is  chiefly  to  resist  a  common  impulse  to  accelerate  nat- 
ure's work, which  attempt  has  the  usual  effect  of  extend- 
ing the  arms  above  the  head,  besides  pressing  the  neck 
down  to  the  cervix  before  sufficient  dilatation  of  the  lat- 
ter has  occurred  to  admit  of  its  passage  ;  so  that  there  is 
either  troublesome  delay  at  a  very  critical  time  for  the 
foetus,  or  else  the  cervix  is  torn.  Hence  the  rule  to  make 
the  traction  as  slight  as  possible,  and  if  the  cervix  is  not 
well  dilated,  to  dilate  it  b\-  Barnes'  bags  or  similar  means 
before  beginning  to  extract  the  breech.  The  first  indica- 
tions that  the  ftctus  is  in  need  of  progressing  more  rap- 
idly toward  the  outer  world  is  the  discharge  of  meconi- 
um, which  is  a.  reflex  act  dependent  upon  beginning 
asphyxia,  usually  from  compression  of  the  placental  or 
umbilical  vessels.  Reflex  movements  of  the  legs  have  a 
similar  significance,  although  neither  of  these  signs  should 
drive  the  attendant  into  undue  haste.  Auscultation  should 
be  repeatedly  practised,  for  more  perfect  evidence  of  any 
failure  of  the  circulation. 

Supposing  the  breech  to  have  been  expelled  naturally, 
the  legs,  one  or  both,  fall  outward.  They  are  to  be 
wrapped  in  a  warmed  napkin,  both  to  protect  the  skin 
from  injury  and  to  prevent  the  cold  air  from  starting  up 
respiration  through  reflex  action.  The  disengaged  hand  is 
now  introduced  into  the  vagiua  sufficiently  to  feel  the  cord 
and  see  if  it  is  properly  pulsating.  A  loop  of  it  should 
be  pulled  down  and  placed  on  that  side  of  the  pelvis 
where  it  will  have  most  room.  If  this  cannot  be  done, 
or  if  the  pulsation  is  feeble,  there  is  need  of  haste.     Trac- 


Fig.  1935.— Chailly-Honore. 


tion  is  to  be  made  in  the  direction  of  the  pelvic  axis, 
while  the  fundus  is  pressed  down  so  as  to  be  kept  in  (lose 
apposition  to  the  head,  with  a  view  of  thus  diminishing 
the  chances  of  the  arms  ascending  above  the  head.  The 
posterior  elbow  should  be  released  by  introducing  the 
hand  in  front  of  the  foetus,  seizing  the  forearm,  and  bring- 
ing it  down  across  the  chest  and  abdomen.  The  other 
hand  is  now  to  be  released  in  the  same  way. 

If  through  unduly  rapid  traction  or  other  cause,  the 
arms  have  become  extended  above  the  head,  there  may 
be  great  difficulty  in  getting  them  clown.  The  fcetus 
should  be  carried  strongly  forward  toward  the  pubes. 
Thus  the  posterior  shoulder  is  pulled  as  far  downward 
as  possible.  The  hand  is  introduced  and  two  lingers 
worked  up  the  upper  arm  to.  and  over,  the  elbow.  Thus 
flexion  is  made,  while  the  forearm  is  pulled  downward 
across  the  face.  Now,  placing  this  extracted  arm  with 
the  rest  of  the  trunk  and  limbs  under  the  cover  of  the 
napkin,  and  resting  the  body  along  his  arm,  the  operator 
rotates  the  body  of  the  child  so  as  to  bring  the  disengaged 
arm  to  the  rear.  The  rotation  must  be  made  in  such  a 
direction  that  the  undelivered  arm,  which  from  lateral 
pressure  of  the  pelvis  is  kept  from  following  perfectly 
the  rotation,  will  fall  across  the  front,  and  not  the  back  of 
the  child.  For  instance,  the  back  being  to  the  mother's  left 
and  the  right  arm  delivered,  the  left  shoulder  must  pass 
around  by  the  mother's  left  side,  and  not  by  her  right. 
Instead  of  effecting  the  rotation  by  direct  action  on  the 
thorax,  the  same  result  may  sometimes  be  as  well  at- 
tained by  seizing  the  posterior  arm  and  drawing  it  around 
to  the  pubes. 


In  some  cases  the  anterior  arm  can  be  dislodged  with- 
out rotation,  if  the  pelvis  is  tolerably  roomy,  by  carrying 
the  fcetus  well  to  the  rear.  If  this  is  possible,  it  is  desir- 
able, because  the  rotation  above  described  may  injure,  or 
even  kill,  the  fa'tus  if  the  head  does  not  follow  the  body, 
by  producing  too  strong  rotation  at  the  atloido-axoid  ar- 
ticulation. The  latter  admits  of  only  ninety  degrees  of 
motion  with  safety.  Still  this  risk  must  be  often  taken, 
because  the  hollow  of  the  sacrum  is  the  only  side  of  the 
pelvis  which  admits  the  hand  to  flex  and  bring  down  the 
arm.  Fracture  of  the  humerus  can  generally  be  avoided 
by  taking  pains  not  to  seize  the  upper  arm  in  this  man- 
ceuvre.  But  if  the  accident  does  occur  through  the  ne- 
cessity of  removing  the  child  from  danger  of  asphyxia, 
it  need  not  cause 
great  apprehension. 
Well-padded  little 
splints  should  be 
applied,  and  the 
arm  bandaged  to 
the  side.  Union  oc- 
curs very  quickly. 

The  posterior 
shoulder  is  now 
drawn  out  over  the 
commissure,  t  h  e 
body  being  carried 
forward,  and  then 
the  anterior  shoul- 
der in  turn,  while 
the  body  is  carried 
backward,  and  the 
child  is  born  all 
but  the  head.  The 
completeness  with 
which  the  latterfills 
the  pelvis  is  sure 
to  exert  disastrous 
pressure  on  the 
cord.  From  this 
point  on,  therefore, 
artificial  assistance  ,/ 

is  usually  needed  to 
save  the  life  of  the  Jhi 
child.  All  manipu- 
lations, however, 
must  recognize  the 
importance  of  flex-  & 

ion  of  the  head  and  jjj|) 

of  the  anterior  rota- 
tion of  the  occiput, 
as  well  as  the  curve 
of  the  pelvis.     Such  aid  to  t' 
rotation  of  the  head   as  can 
given,  without  much  force 
applied  in  twisting  the  neck,  is 
useful.     The  flexion  of  the  head 
is  most  likely  to  be  imperilled  by 
too  active  traction  in  the  earlier 
stages  of  delivery. 

Inasmuch  as  the  greatly  dimin- 
ished bulk  of  the  uterine  contents 
at  this  time  has  lessened  the  con- 
tractile power  of  the  uterus,  the 
weakened  vis  a  tergo  requires  to  be  reinforced  by  manual 
pressure.  This  can  be  made  through  the  fundus  directly 
upon  the  head,  and  without  danger  of  disturbing  the  nor- 
mal relations  of  the  latter  to  the  genital  canal. 

The  child's  body  is  now  supported,  belly  downward, 
along  the  operator's  left  arm,  the  fingers  of  the  left  hand 
pass  under  the  perineum,  and  press  on  the  cheek  bones 
to  pull  the  head  into  a  state  of  flexion,  or,  passing  into  the 
mouth,  they  may  hook  over  the  lower  jaw,  while  the 
fingers  of  the  right  hand,  forked  upon  the  shoulders, 
exert  traction,  and  one  finger  occasionally,  if  necessary, 
assists  in  maintaining  flexion  by  pressing  upon  the  occi- 
put (Fig.  1935).  The  power  in  this  case  is  to  be  exerted 
on  the  shoulders,  the  finger  hooked  over  the  jaw  being 
used  only  to  maiutaiu  the  flexion. 


Fig.  1036.— (Lusk.) 
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The  "  Prague  method"  is  Bometimes  very  useful  In  ex- 
tracting ili'  head,  especially  when  it  has  not  yel  passed 
the  brim     The  fingers  of  the  lefl  hand  are  forked  over 


Fig.  ia-!7._(Lus)0 

the  nucha,  and  g<  i  a  purchase  on  the  supra  clavicular  de- 
pression  on  either  side.  The  righl  hand  grasps  the  feet, 
and  the  two  hands  exert  traction  together.  This  traction 
is  to  be  carefullj  made  in  the  axis  "l  thai  portion  of  the 
pelvic  canal  which  corresponds  to  the  equator  of  the 
head  for  the  time  being.  If  the  head  have  nol  engagi  d, 
of  course  the  direction  for  traction  is  thai  of  the  axis  of 
the  brim.  After  the  head  enters  the  pelvic  canal,  the  lefl 
hand  is  used  as  a  fulcrum,  and  the  body  of  the  child  is 
rapid  h  carried  upward,  w  iili  its  back  toward  the  mother's 
abdomen,  thus  favoring  the  flexion  of  the  head  while 
the  extraction  is  made  (Pigs.  1936  and  1937).  Should 
symptoms  of  asphyxia  become  imminent  before  the  head 
is  removed,  we  can  sometimes  reach  the  mouth  with  a 
catheter,  so  as  to  permil  the  child  to  breathe  while  the 
in  the  hollow  of  the  sacrum. 

[f  this  manoeuvre  be  nol  successful,  forceps  may  be 
applied  !•>  the  aft<  r  coming  head,  an  assistant  meantime 
holding  up  the  child's  bony  above  the  pubes.  For  the 
method  of  application,  see  Forceps.)  in  the  management 
of  everj  breech  casi  forceps  should  be  kept  at  hand, 
read]  for  use  it'  required. 

Should  the  occiput  not  rotate  forward,  the  difficulty  of 
extracting  the  head  is  somewhat  increased.  But  it  musl 
be  remembered  thai  the  traction  still  is  to  be  in  the  pelvic 
■i\U.  and  the  occiput  should  be  pressed  up,  if  necessary, 
to  Becure  complete  flexion,  while  the  body  is  drawn  back- 
ward until  the  occipul  fixes  itself  at  the  posterior  com- 
missure (Fig.  L988)  The  body  is  then  carried  backward, 
while  the  chin,  nose,  forehead,  and  bregma  successively 
emerge  under  the  arch.  In  the  rare  cases  \\  here  the  chin, 
nut  being  close  to  the  chest,  becomes  arrested  above  the 
ipbysis,  the  head  engages  bj  its  occiput  in  the  strait, 
thus  traverses  the'  whole  curve  of  the  sacrum  until 
it  disenga  movement   of  further  extension  over 

the  perineum.  Meantime  the  child's  bodj  is  carried  up 
over  tlie  pubes,  ii-  abdomen  facing  that  of  the  mother. 

W  i   bav<   bithert isidered  th<  se  cases  of  the  breech 

where  obst*  trie  aid  is  demanded  only,  or  chiefly,  in  the  in- 
terest of  the  child  Nature  would  probably  expel  the 
foetus  in  time  if  lefl  to  herself,  but  the  foetus  would  be 
dead  This  period  ol  danger  from  interference  with  the 
umbilical  circulati loes  nol  begin  till  the  breech  has 


cpelled,  and  it  i>  this  period  that  we  have  hitherto 
discussed.     There  may,  however,   be  cases  difficult  for 
the  mother,  w  hen  the  breech  is  impacted  or  fails  to  emerge 
from  the  lower  strait,  and  n  hen  assist. 
■    i-  demanded  for  this  end.     The 
best    instrument    for    delivering  the 
breech,  « hen   it  can  be  usi  d,  is  the 
\\  bi  ii  the  breech  is  well  down, 
and  no  resort  to  more  serious  operation 
i-  considered  probable,  no  anaesthetic 

is    required.      The    woman     is    placed 

on  the  back,  across  the  bed,  the  hips 
raised.    <  me  index-finger  is  introduced 

under  the  pubes  and  booked  over  the 
anterior  groin  toward  the  back.     The 

Opposite  index  is  introduced,  and  an 
attempt  i8  made  to  make  its  tip  meet 
that  of  its  fellow;  or  the  second  in- 
di  \  may  be  hooked  over  the-  posterior 
groin,  it  that  be  easier.  Traction  in 
the  direction  of  the  axis  is  made  with  both  fingers, 
or  a  moderate  swaying  movement  antcro-posterioriy, 
alternately  raising  and  lowering  the  pelvis,  may  be 
emploj  cd. 
Should  tin  groin  !>e  too  high  up  to  allow  of  the 
is  to  be  hooked  over  it,  the  fillet  is  next  to  be 
tried.  This  consists  of  a  wide  and  soft  fabric  dike 
a  silk  handkerchief i  which  can  -niiiriiiiu--  be  carried 
on  the  forefinger  (which  is  inserted  in  a  knot  of  the 
cloth)  over  the  anterior  groin,  and  met  and  pulled 
down  bj  the  opposite  finger;  or  the  handkerchief  may 
be  attached  to  a  thread,  which  is  carried  over  the  groin 
on  a  catheter,  or  Bellocque's  Bound,  and  used  to  draw- 
oxer  the  fillet.  When  the  latter  is  in  place  it  can  be  Used, 
care  being  taken  that  it  lie—  smoothly  in  the  fold  of  the 
groin,  to  make  traction. 

If  the  breech  fails  to  descend,  and  neither  the  finger 
nor  fillet  can  be  made  to  draw  it  down,  the  operator's 
duty  is  to  decompose  the  wedge  which  is  formed  by  the 


PlO.1988.— 1  ling  Head.  Ooclpat  remaining  1 

I  lonnaire  de  I 

breech,  by  bringing  down  one  extremity.  There  is  great 
difference  in  the  facility  with  which  this  can  be  done. 
according  as  tin-  le^s  are  flexed  on  the  thighs,  the  ordi- 
nary attitude,  or  ate  extended  upward  along  the  child's 
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ibody.  In  the  former  case  the  feet  are  close  by  the  breech 
and  readily  accessible  to  the  hand  of  the  operator,  not  far 
from  the  os  uteri,  if  expulsion  have  not  begun.  In  the 
other  case  the  feet  are  at  the  fundus.  In  the  first  or 
.simpler  cases,  after  determining  the  position  of  the  sacrum, 


Fig.  1939. — Seizing  a  Foot  to  Decompose  the  Wedge  of  an  Impacted 
Breech.     (Barnes.) 

the  fingers  of  the  hand  whose  palm  comes  opposite  the 
child's  abdomen  are  introduced  in  front  of  the  fissure 
between  the  thighs,  and  near  the  breech  they  readily  come 
upon  the  feet.  The  anterior  foot  is  seized  by  the  instep 
and  brought  down,  the  half-breech  serving  to  prepare  the 
way  for  the  transit  of  the  trunk  better  than  would  be  the 
case  if  both  feet  were  extracted  (Figs.  1939  and  1940). 

If,  however,  the  legs  are  extended  on  the  thighs,  the 
hand  must  be  introduced  to  a  great  depth  ;  surgical  anaes- 
thesia is  nec- 
essary. The 
hand  is 
passed  by  the 
breech,  palm 
toward  the 
child's  ab- 
domen. The 
anterior  foot 
is  reached,  if 
possible,  a  n  d 
seized  by  the  in- 
step, thus  flexing 
the  leg  on  the  thigh 
m  (Fig.  1941).  The  hold 
is  maintained  upon 
the  foot  till  it  is  ex- 
tracted. Any  attempt  to 
draw  down  the  leg  by 
working  on  the  thigh  or 
knee,  will  either  fail  or  result 
in  injury,  probably  fracture 
of  the  femur.  The  considerable 
difficulty  involved  in  this  opera- 
tion makes  it  proper  to  resort  to  it 
only  if  the  fingers  and  fillet  have 
failed,  although  when  the  leg  is  flexed 
the  extraction  of  the  foot  is  to  be  given 
precedence  over  any  other  method  of 
getting  out  the  breech. 
The  forceps  have  been  recommended  by 
some  authorities  to  be  applied  to  the  breech, 
but  their  employment  for  this  purpose  has 
not  obtained  general  recognition.  If  used, 
the  attempt  should  be  made  to  apply  them 
across  the  child's  pelvis,  above  the  trochan- 
ters ;  _  there  being  thus  less  danger  of  slipping  than  if 
clasping  the  foetus  in  its  antero-posterior  diameter.  The 
■only  circumstances  under  which  the  forceps  would  be 


likely  to  be  indicated  are  when  the  breech  is  too  far  down 
to  admit  the  hand  past  it  to  find  the  foot,  and  when  yet 
it  is  too  high  up  to  permit  the  fillet. 

Another  instrument  of  questionable  advantage  is  the 
blunt  hook,  formerly  in  common  use.  Contusions  of  the 
groin   leading  to  sloughs,   as  well   as   fractures  of  the 


Fig.  1941. — Seizing  a   Foot  when  the  Legs   are    extended    along  the 
Trunk.     (Barnes.) 

femur,  have  so  often  followed  its  employment  that  it  has 
largely  and  properly  lost  favor.  If  the  failure  of  other 
means  of  relief  seems  to  the  attendant  to  require  the 
blunt  hook,  it  should  l>e  introduced  under  the  arch,  in  a 
direction  parallel  to  the  child's  spine,  turned  over  the 
thigh,  anil  the  handle  twisted  in  such  a  manner  as  to 
bring  the  point  of  the  hook  away  from  the  femur  and 
well  toward  the  child's  abdomen.  Traction  with  one 
hand  is  made  while  the  index  of  the  other  hand  is  kept 
apposed  to  the  tip  of  the  hook  until  a  finger  can  be  sub- 
stituted for  the  hook.     A  cover  of  rubber  has  been  sug- 


Fig.  1942.— Presentation  of  the  Left  Shoulder,  D.  R.  A.  Head  in 
right  iliac  fossa  ;  dorsum  anterior  ;  prolapse  of  arm .  (Dictionnaire  de 
Medecine.) 

gested  for  this  instrument,  as  a  means  of  protecting  the 
soft  parts  from  the  damage  which  they  are  apt  to  receive 
from  it. 

Knee  presentations  can  readily  be  converted  into  foot- 
ling, and  the  latter  admit  of  ready  extraction  ;  of  course, 
under  the  same  conditions  and  precautions  that  have  been 
described  above. 

Transverse  or  Shoulder  Presentation. — The  more  de- 
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tailed  description  of  this  anomaly   will  be  found  under 
the  Mechanism  ol  Labor      in  treatment,  however,  wi 
never  to  counl   upi  bility  to  carrj   ou1   the 

banism  then  described.     The  sooner  the  malpn 
tation  is  remedied  the  better,     [f  the  patient  b<    seen  bi 
labor,  which  is  always  wise,  the  lack  pon- 

dence  in  direction  ol  the  axis  ol  the  uterus  and.  that  of 
the  moth  •    is  quite  obvious  and  should  lead 

to  correction  ol  the  misplacement.     Though  thi 
which  in  the  main  are  those  of  other  malpresentatii 
■  iduce  the  attitude. 
The  prognosis  is  not  necessarily  bad  if  the  tn 
early  and  judicious.     Bui  otherwise  the  maternal  mor- 
tality is  considerable,  and  the  foetal  •  er ;  while 
in  long-neglected  cases  it  isweUnigh  impossible  to  Bave 
the  i  bild's  life  and  the  mother's  is  greatly  imperilled. 

The  treatment  of  this  c<  •  onsis'ts  in 

which  topic  the  readi  t  is  refei  n  d.  SufhN  e  ii  to  Baj  h<  re 
that  the  varieties  of  version  to  be  successively  tried  are 
usually  external  manipulation — either  cephalic  or  podalic 
— bimanual  (combined  external  and  internal),  and  finally, 

the  others  failing,  introducti E  the  whole  hand. 

\\  Ih  11  an  ai  m  bas  i  prolapsed  fi  t  hours  and 

the  uterus  bas  contracted  t<  i  a  ideally  about  it,  the  waters 
havii  j  drained  away,  version  may  be  impossible. 

Then,  if  our  ex- 
amination reveal 
do  tendency  to- 
ward spontane- 
ous evolution, y  e 
have  i"  choose 
only  b  e  i  w  t  e  d 
( Isesarean  section 
and  embryot- 
omy.     As   the 


Fir..   1048.-  Application   ot 
Bison 


child  is  probably  dead 
we  have  to  consider 
onh  the  mothi  r. 

Em  brtotom's  em- 
braces two  different 
sorts  of  operation — bisection  and 
evisceration.  Section  at  the  neck, 
decapitation  or  decollation  as  it 
is  sometimes  called,  is  the  prefi  r- 
able  operation,  though  even  this 
is  fraught  w  itb  grave  dangers  to 
the  mother.  1  >i  ■  apitation  com- 
prises three  Btages  : 

1.  Tin  Bisection. — The  patient 
1  \- i ii ir .  anaesthetized,  on  the  back 
or  left  >ide.  the  prolapsed  arm  Is 
drawn  upon  stronglybj  an  assist 
ant  till  the  operators  fingi 
reach  the  neck.  Various  instru- 
mi  Hi-  theecraseur, curvedsaw, 
and  cun  ed  scissors  -  bai  e  bet  n 
The  best  is  Braun's  decollator,  an  angular  hook,  or 
Ramsbotham's  knife.  The  former  fractures  the  cen  ical 
vertebrae,  the  latter  has  a  cutting  edge.  Some  operators 
prefer  to  use  both  instruments,  the  first  to  break  the 
spine,  and  then  the  second  to  cut  through  the  soft  parts. 
An  instrument  combining  in  itself  both  characters  has 
been  devised,  a  knife-edge  being  released  alter  the  hone 
has  been  fractured  Braun's  instrument  is  introduced  by 
the  right  b  ther  that  be 

toward  the  mother's  back  or  fr  being 

used  to  uide  the  hook,  and  finally,  if  possible,  to  meet 
ii  in  tin  aid  in  protecting  the  ma- 

ternal structures  I  ee   Fij     1948).     The  handle  is  turned 

BO  as  tO  bring  the  tip  Of  the  hook  toward  the  child-  -pine 

rather  than  toward  it-  lead.  It  the  Braun  instrument  i- 
used,  it  i-  w  renched  and  at  the  same  time  drawn  upon  till 
the  -pine  i_'i\c-  wa\      Then  the  Ramsbotham  hook,  being 

introduced,  i-  (allied  b)  a  Sawing  motion  through  what- 
ever tissues  remain  undividi  d  1'  i-  advised  to  insert  this 
instrument  with  the  point  lostei  iorlj  . 

2    Extraction  of  tJu   Trunk. — This  is  effected  by  trac- 

tioi th«'  prolapsed  arm.  the  severed  head  being  pushed 

to  one  side  as  the  body  advanci  I        1944), 


:i.    I  i   //a   Hi, ai.  —  Thi-  may   he  the  ino-t   diffi- 

cult step  in  the  operation.     The  danger  to  the  mothei 
from  laceration  by  the  sharp  fragments  of  hone  at  the 
point  ol  bisection.     Hence,  whatever  means  of  extraction 
he  practised,  the  operator  must  use  hi-  hand  to  cover,  so 
tar  a-  possible,  the  jagged  wound.     The  assistant  holding 

tiie  head  well  down  toward  the  pe]\  i-.  an  attempt  i-  made 

firsi  to i  stract  with  forceps.  It  thi-  fails  the  cranioclast 
must  he  used.  Though  the  writer  ha-  never  known  of 
the  introduction  of  a  blade  through  the  foramen  mag- 
num, there  would  seem  no  reason  why  this  should  not 
be  done,  the  other  Made  passing  outside  the  -kull.  If 
necessary  an  artificial  perforation  of  the  head  may  he 
.Hid  the  cranioclast  applied  in  the  more  usual  way. 
i  For  description  see  below  under  Contracted  Pelvis.) 
The  cephalotribe  i-  applicable  in  cases  in  which  the  f 

going   mean-  ha\e   failed,  especially  in  much   contracted 

i  in  the  other   hand,  an  exceptionally  -mall  head 

may  he   delivered    manually,  or   by   hone    forceps,  or   by 

both  combined. 

It    the   neck   cannot   he   reached  in    these   <  a-e-  ol 

d  trunk  presentation,  evisceration  i-  to  he  practise! 

Thi-  may  hi-  performed  either  upon  the  thoracic  or  ab- 

linal  cavity.     It-  object  i-  to  favor  delivery  by  a 

•  --  akin  to  spontaneous  evolution    The  puncture  is 

to  he  made  with  sharp 
scissors,  ( ither  be- 
tween the  ribs  or  on 
the  abdominal  wallr 
traction     then 

made  i  -n 
the  trunk   hy  a 

crotchet  or  cra- 

.-t.  Some- 
times actual  bi- 
section   of  the 
trunk  i-  called 
for.    These  lat- 
ter operation-   are.  as 
might    he   sup| 
exceedingly  trying  to 
tin-  operator  and  haz- 
ardous to  the  patient. 
The  utmost  skill  and 
patience  are  required   to  avoid 
inflicting  serious   injury    to   the 
maternal  parts. 

III.     l>1-lo(  i  \     FROM     "I  ill  B 
CaUBEB,     in\  "t.\  i\,.     Imi'ukiii 

Operation  of  the  Mechani- 
cal Forces, — Occipito-postt  riot 
positions.  —  .Much  depends  upon 
an  early  recognition  of  the  ab- 
normality |  -ee  Labor,  Mechanism 
of.  for  the  diagnosis).  Fortun- 
ati  ly,  in  the  great  majority  of 
-(-forward  rotatioi  Uj  takes  place,  even 

thOUgh   it     he    not    until    the    lead    i-    UDOn    the    perineum. 

But  before  the  lead  ha-  thus  ill  scended  the  patient  may 
beet ■  seriouslj  <  shausted.  The  key-note  of  the  treat- 
ment i-  to  secure  that  perfi  □  the  want  of  which 
has  interfered  with  the  rotation.  In  the  early  stages  of 
labor  this  may  be  done  by  inter]  esistance,  during 
pains,  to  the  anterior  part  of  the  head,  which,  in  tie 

majority  of  the  cases,  is  toward  the  mother's  left  ilio-peo- 
tincal  eminence.     It  is  just  here  that  careless  application 
eps  sometii  great   harm,  in  that  it  tend- to 

carry  the  chin  awaj  from  the  neck  and  thus  make  the 
flexion  less  perfect  than  before.  The  operator's  hand  may 
he  introduced  into  the  vagina  to  promote  flexion  and  to 
help  in  forward  rotation.  The  latter  ma\  In-  helped  hy 
pn— ure  on  the  trunk  externally.  If  the  forceps  should 
he  required)  a-  they  frequently  may  he.  on  account  of  the 
protraction  of  the  labor,  they  must  he  used  primarily  to 

-(■(lire  flexion  of  the  head,  rather  than  directly  a-  extrac- 
tor-, soi ne  authorities  have  r<  commended  applying  the 
forceps  -  ersed,  i.e.,  with  the  concavity  backward,  in  or- 
der to  pull  down  the  occiput  Then  they  arc  taken  off 
and  reversed,  and  rotation  favored  a-  the  traction  is  made. 


Trunk  after  Decs] 


REFERENCE   HANDBOOK    OF   THE   MEDICAL   SCIENCES. 


Labor. 

Labor. 


Attempts  directed  primarily  to  remedying  the  position  be- 
fore the  head  has  entered  the  cavity  are  generally  futile, 
because  the  malposition  is  at  once  reproduced  unless  flex- 
ion can  be  maintained. 

Uterine  inertia  is  a  common  and  troublesome  compli- 
cation of  labor.  To  a  certain  extent  it  is  involved  in  the 
phenomenon  of  rigid  cervix,  which  is  considered  under 
the  head  of  the  Resistance  of  the  Maternal  Structures.  It 
is,  however,  in  the  expulsive  stage  that  true  inertia  is 
most  common.  The  causes  of  this  feeble  action  are  ex- 
hausted nervous  and  muscular  power,  and  the  diminution 
of  the  size  of  the  uterus  due  to  its  partial  emptying,  which 
gives  it  much  less  contractile  force  than  when  it  had  the 
full  bulk  of  the  foetus  to  work  upon.  Mauometric  exper- 
iments have  demonstrated  a  great  diminution  in  the  press- 
ure exerted  by  the  retracted  uterus.  The  atonic  condition 
is  contributed  to  by  exhaustion,  constitutional  weakness, 
frequent  childbirth,  excessive  youth  or  age  in  the  patient, 
uterine  malposition,  pendulous  abdomen,  intestinal  ac- 
cumulations, distention  of  the  bladder,  excess  of  liquor 
amnii,  and  mental  trouble.  Long  residence  in  tropical 
climates  is  also  assigned  as  a  cause. 

Sometimes,  when  the  pains  seem  to  have  ceased  entirely, 
more  careful  investigation  reveals  the  fact  that  the  uterus 
instead  of  being  inert  is  realty  tonically  contracted.  As 
this  sort  of  action  is  powerless  to  effect  delivery,  its  effect, 
so  far  as  advancing  the  labor,  is  as  if  there  were  atony. 

The  symptoms,  apart  from  the  lack  of  progress  toward 
the  completion  of  labor,  are  those  of  exhaustion.  The 
patient  is  peevish  and  restless,  the  pulse  quick  and  some- 
times feeble,  the  skin  and  likewise  the  vagina  hot  and 
dry  ;  nausea  and  vomiting  appear,  and  finally,  if  nd  relief 
is  afforded,  delirium  and  death. 

The  treatment  is  twofold,  the  first  aim  being  to  rouse 
nature,  if  possible,  to  do  her  work  by  the  increase  or  re- 
placement of  too  feeble  pains,  and  that  failing,  to  do  the 
work  for  her  by  extracting  the  child  by  force  a  frontc. 
Some  of  the  agencies  to  be  alluded  to  in  case  of  rigid  cer- 
vix have  an  application  here,  particularly  the  hot  douche 
and  the  securing  to  the  patient  of  a  short  rest  by  chloral, 
morphine,  or  ether.  The  rectum  and  bladder,  if  distended 
should  be  emptied.  If  the  membranes  are  unruptured, 
and  the  dilatation  is  well  advanced,  an  advantage  may  be 
gained  by  rupturing  the  chorion,  especially  if  the  degree 
of  its  expansion  suggests  that  the  waters  are  excessive  in 
amount.  Ergot,  which  has  in  the  past  been  so  freely  ad- 
ministered in  these  cases,  and  it  is  to  be  feared  is  still 
given,  at  least  by  midwives,  is  a  dangerous  instrumental- 
ity. In  selected  cases,  the  head  being  well  down,  not  ex- 
cessive in  size,  and  the  canal  roomy,  and  the  fact  being 
clear  that  only  a  few  good  pains  are  necessary  to  effect 
delivery,  the  use  of  ergot  may  be  defended.  But  under 
these  conditions  forceps  are  so  easily  applied  that  the 
risk  from  that  operation  is  less  than  the  danger  of  tonic 
contraction,  retained  placenta,  etc. ,  from  ergot. 

The  raising  of  a  pendulous  abdomen,  sons  to  bring  the 
axis  of  the  uterus  into  nearer  accord  with  that  of  the  pel- 
vic brim,  is  an  important  measure  in  such  cases  ;  a  firm 
binder  is  to  be  applied  to  maintain  the  correction.  Fric- 
tions applied  at  the  fundus  uteri,  whenever  the  feeble  at- 
tempts at  uterine  action  occur,  have  the  effect  sometimes 
of  strengthening  the  pains.  A  change  of  position  is  often 
effective.  The  habitual  attitude  of  primitive  peoples  in 
labor  may,  perhaps,  be  an  indication  that  the  recumbent 
position  is  not  the  most  favorable  to  uterine  activity.  "At 
all  events,  a  semi-reclining  posture  is  sometimes  useful 
when  the  pains  have  died  away  during  recumbency.  It 
has  been  recently  recommended  that  two  chairs  be  placed 
side  by  side,  with  the  hind  legs  touching  and  the  front 
ones  a  little  separated.  The  woman  sits  between  them, 
with  the  thighs  moderately  separated.  As  the  abdominal 
muscles  begin  to  act  the  patient  is  transferred  to  bed. 

If  weakness  is  the  cause  of  the  atony  stimulating  nour- 
ishment should  be  given — brandy,  beef-tea,  and  coffee 
with  milk,  being  among  the  most  useful  articles  for  this 
purpose. 

Electricity  has  been  found  useful  in  calling  forth  uter- 
ine action,  particularly  in  nervous  women  who  feel  pain 
acutely,  in  those  who  have  sympathetic  disturbances,  such 


as  hiccough  and  vomiting,  and  in  those  requiring  stimu- 
lation. The  current  should  be  the  induced  one,  the 
strength  mild,  the  electrodes  large,  and  covering  the  mo- 
tor points,  which  are  found  approximately  by  bisecting 
the  lines  drawn  from  the  umbilicus  to  the  middle  of  Pou- 
part's  ligament.  It  is  claimed  that  while  the  suffering  is 
mitigated  the  pains  are  increased  in  effectiveness. 

Finally,  if  nature  cannot  be  roused  to  do  her  work,  it 
only  remains  to  remove  the  child,  for  which  the  applica- 
tion of  forceps  is,  in  most  cases,  the  proper  operation. 

Precipitate  labor  is  an  abnormality,  the  reverse  of  the 
one  just  considered,  though  it  is  much  less  common.  The 
sources  of  danger  are  first  from  the  incessant  and  tempes- 
tuous character  of  the  pains,  exhausting  to  the  mother's 
strength  and  dangerous  to  the  foetus  from  the  uninter- 
mitting  compression  ;  but  second,  and  most  seriously, 
through  the  hurried  completion  of  the  labor,  without 
that  gradual  preparation  of  the  soft  parts  which  is  so  es- 
sential to  the  maintenance  of  their  integrity.  Finally,  the 
child  may  be  forced  out  so  rapidly,  the  woman  being  un- 
prepared, that  he  falls  into  a  water-closet  or  upon  the 
floor. 

A  lack  of  proportion  between  the  size  of  the  child  and 
of  the  passage  and  an  excess  of  nervous  activity  are  the 
immediate  causes  of  tins  accident. 

The  treatment  consists  in  restraining  the  woman  from 
voluntary  expulsive  efforts  ;  this  may  require  the  aboli- 
tion of  consciousness  through  ether.  Morphine  is  much 
less  effective. 

Uterine  Displacements. — The  common  forms  of  uterine 
displacements  which  complicate  pregnancy  have  usually 
righted  themselves,  been  reduced  by  the  physician,  or  led 
to  abortion  before  the  onset  of  labor  (see  Pregnancy,  Dis- 
orders of).  Cases  do  occur,  however,  where  anteversion  is 
present  at  term.  Of  course,  if  the  uterine  axis  is  distorted, 
it  should  be  brought  back  and  retained  by  an  abdominal 
binder.  Posterior  displacement,  if  persisting  to  term, 
may  divide  the  uterine  cavity  into  two  parts — an  anterior 
one,  containing  the  most  of  the  foetus  and  lying  above 
the  pelvic  brim,  and  a  posterior  one,  containing,  say,  the 
foetal  head.  The  cervix  is  displaced  upward,  behind  the 
pubes,  and  uterine  contractions  fruitlessly  expend  them- 
selves against  the  posterior  vaginal  wall,  where  the  head 
lies  in  a  degree  incarcerated.  The  usual  method  of  re- 
position is  required,  the  woman  being  in  the  knee-chest 
position  and  the  head  being  pushed  above  the  promon- 
tory, while  the  cervical  portion  is  brought  down.  Usu- 
ally extraction  by  the  foot  is  the  best  mode  of  terminat- 
ing the  case. 

Uterine  malformations,  while  rare  occurrences,  usu- 
ally result  in  tedious  labor.  In  the  double  uterus  there 
is,  of  course,  lateral  deviation  of  the  pregnant  horn,  and 
the  placenta  may  not  be  spontaneously  thrown  off  if  at- 
tached to  the  septum,  which  shares  the  imperfectly  de- 
veloped condition  of  the  non-pregnant  horn.  Craniot- 
omy has  been  found  necessary  in  some  of  these  cases,  as 
well  as  division  of  a  vaginal  septum,  if  it  obstructs  the 
labor. 

Hour-glass  Contraction. — A  further  anomaly  of  coatrac- 
tion,  of  graver  import  than  either  deficiency  or  excess  of 
uterine  action,  though  fortunately  rare,  is  that  known  as 
falciform,  or  hour-glass  contraction.  Owing  to  irregular 
distribution  of  nervous  action  a  circular  zone  of  the 
uterus  contracts  strongly,  while  the  part  above  it  does 
not.  The  seat  of  this  contraction  corresponds  to  the  so- 
called  ring  of  Bandl  and  is  probably  at  the  true  internal 
os,  although  the  situation  of  the  contraction  is  sometimes 
half-way  to  the  fundus,  the  lower  segment  being  greatly 
stretched  and  thinned.  This  forms  a  great  obstacle  to 
labor,  thwarts  the  operation  of  forceps,  and  prevents  the 
introduction  of  the  hand  for  turning.  The  necessary  op- 
erative interference  involves  great  danger  of  causing  rupt- 
ure. Full  etherization  gives  the  best  chance  of  relaxing 
the  spasm,  and  with  great  gentleness  and  patience  the 
fingers  must  be  introduced  for  manual  dilatation  of  the 
constriction. 

During  the  third  stage  of  labor  a  somewhat  analogous 
condition  sometimes  occurs.  The  seat  of  the  constriction 
may  not  be  the  same,  but  it  produces  a  similar  shutting 


331 


Labor. 

Labor* 


REFERENt  E   HANDBOOK    OF   THE    MEDICAL   SCIENt  E8 


offol  a  portion  of  the  uterine  cavity,  which  is  occupied 
by  a  portion  or  Llie  whole  "t  the  placenta.  Here  there  is 
nut  the  urgent  need  oi  quickly  overcoming  the  obstacle, 
for  the  sake  oi  the  uterine  i  ontents,  thai  exists  when  the 
foetus  i-  being  subjected  to  the  in<  arceration.  \\  ben  the 
constriction  is  verj  close,  the  placenta,  either  Mill  r< 
maining  adherent  to  the  fundus,  or  having  become  de- 
tached, remains  in  the  upper  compartment,  the  constric 
lion  complete!}  encircling  it,  and  permitting  only  the 
passage  of  the  cord.  Under  these  circumstances  the  pla- 
centa U  said  to  be  encysted.  A  less  complete  enclosure 
<if  the  placenta — the  uterine  muscle  simply  forming  a 
raised  collar  about  its  edgi — is  spoken  of  as  an  eru 
meat.  Tin-  Beal  of  the  placental  attachment  is  usually 
the  inactive  part  of  the  uterine  muscle.  Hence  there  is 
a  liability  to  hemorrhage,  If  this  does  no)  occur,  we 
max  wait  a  reasonable  time  for  the  spasm  t<>  pass  off, 
■_:  i  \  i 1 1  -_r  a  dose  ,,f  morphine  subcutaneously.  Nitrite  of 
amy]  has  proved  useful  in  accelerating  this  relaxation. 
Three-  or  four  drops  should  I"-  inhaled  from  a  handker- 
chii  f.    ]  ii  i-  hardly  necessary  to  say,  is  contraindi- 

cated.  [f  despite  this  treatment  the  haemorrhage  be 
comes  abundant,  the  baud  must  he  used  as  described 
above  to  dilate  the  constriction,  the  cord  serving  as  a 
guide  although,  as  th<  re  is  now  less  imminent  danger  of 
producing  rupture,  an  anaesthetic  i-  not  so  necessary,  li 
is  not  usuallj  necessary  i"  make  full  dilatation;  one  or 
two  lingers  should  lie  passed  in.  and  an  edge  of  the  pla- 
centa'drawn  into  the  constriction.  This,  with  combined 
friction  over  the  fundus,  \\  ill  gradually  dilate  the  sphinc- 
ter, and  the  most  of  the  placenta  can  be  slowly  drawn 
through.  It'  the  placenta  is  adherent  in  the  upper  seg- 
ment, mure  complete  dilatation  under  ether  is  necessarj 
preliminary  i"  its  digital  removal. 

'Retained  Plaa  nta,  This  term  is  commonly  applied  to 
all  cases  in  which  the  secundincs  are  not  born  within  a 
reasonable  time,  say  half  an  hour,  after  the  child  Used 
thus  loosely  it  covers  many  conditions,  even  that  in  which 
the  placenta  is  lying  loose  in  the  vagina  or  the  cervix.  If 
fairly  in  the  uterus  ii  may,  thougn  rarely,  be  retained 
there  by  an  annular  constriction,  as  already  described. 
Usually,  however,  only  a  little  fun  her  time  is  required  to 
complete  its  spontaneous  detachment  and  expulsion,  at 
least  nut  into  the  vagina.  Undue  size  of  the  placenta,  or 
a  traction  upon  the  cord  which  has  pulled  it  into  the  cer- 
vix, so  that  no  air  can  gel  by  it,  and  it  is  held  by  at- 
pheric  pressure,  are  among  the  causes  of  simple  re 
tention.  <  »n  the  other  hand,  ii  may,  though  very  rarely, 
be  actually  adherent.  Thi-  is  the  result  of  old  inflamma- 
tions of  the  endometrium,  as  well  as  of  degenerations  of 
the  placenta  itself.  Sometimes  there  are  fibrous  adhe 
gious  I't'  great  strength,  so  that  separation,  even  post-mor- 
tem with  a  scalpel,  is  difficult.  'The  adhesions  may  exisl 
idl  over  the   placenta  or  only  in   limited   spoK     The 

Chorion  may.  ill  a  like  ma T.  adhere    to   the  deeidlia   at 

scattered  point--.  The  same  individual  may  sutler  in 
successive  pregnancies  from  retention  of  the  placenta 
In  a  premature  labor,  as  those  physiological  processes 

which  normally  lead  to  lie-  detachment  of  the  seeun- 
dines  have  not  been  fully  completed,  the  placenta  is  liable 
in  tail  of  immediate  expulsion.  In  the  treatment,  having 
tried  the  ('rede  method,  described  above  under  normal 
labor,  we  may.  before  introducing  the  hand,  if  there  N  no 
hemorrhage,  follow  Cazeaux's  suggestion  of  injecting 
coid  water  into  the  umbilical  vein,  at  the  point  where  the 
coiil  h.i^  been  divided,  with  sufficient  force  to  diffuse  it 

throughout     the    placental    ln:i»         It    di-lemU    the    latter. 

giving  the  womb  a  greater  bulk  to  work  on,  and  by  the 
impression  ■■!  cold  stimulates  uterine  contraction. 
Whenever  the  placenta  i-  detached  only   in  part,  or 

when,  even  il   whollj     free,  it  is  retained  by  what    Barnes 

calls  an  "  inverted  polarity,"  within  the  uterus,  thereby 
preventing  tin  cdntraction  of  the  organ  which  is  neces- 
Ban  In  order  to  shut  up  the  uterine  sinuses,  there  is  apt  to 
be  hemorrhage,  This  .alls  for  the  immediate  removal 
of  the  after  birth. 

The  operation  for  the  manual  removal  of  the  placenta 
is  tin-  same,  w  hither  the  hemorrhage  he  due  simply  to  re- 
tention or  to  adhesion,  though  in  the  latter  case,  of  course, 


it  is  the  more  difficult     Tin-  wnmnn   being  placed  on 

the  si, |,.  ,,r  the  back,  the  operator  introduces  tin-  left 
hand    into   the     uterus,    at    tin-    mimic   time    Bteadying    the 

fundus  with  the  right.  /Liter  recognizing  the  placental 
structure  by  tin-  bis  vessels  on  its  frontal  surface  and  the 
entering  cord,  the  finger-tips  are  carried  from  below  up 

the  posterior  wall  till  they  meet  the  placental  edge,  and 

aie  inserted  under  it.      Then,  by  a  saw  ing  motion,  the  tips 

ami  educs  ,,|  the  fingers  acting  like  a  paper-cutter,  the 
hand  is  <arricd  up,  separating  the  whole  width  of  the  pla- 
centa, as  it  goes,  t"  the  fundus  (sec  Fig.  1945).   When  the 

detachment  isc plete  the  place  nta  lit  s  in  the  opera; 

hand  and  is  withdrawn,  the  outside  hand  following  down 
the  contracting  fundus  at  the  same  time. 

The  obstacles  to  tin-  perfect  success  of  tin's  operation 
are  abnormalities  of  the  placenta,  among  them  /, /•!<■<  i,/,i 

ituriala  (in  which  a  subsidiary  placi  nta  exists,  q 
or  less  completely  separated  from  the  main  one),  and  pla- 
centa duplex  or  muMlocular,  when  there  are  two  or  more 
completely  separate  parts.  And  secondly,  such  closeness 
of  adherence  as  makes  it  impossible  to  detach  the  whole 
organ  without  also  tearing  away  portions  of  the  uterine 
wall.  Serious  results  have  been  reported  as  caused  by 
maladroit  efforts  in  this  direction.     Dr.   Braxton  Hicks 

has  lately  pointed  out  another  c lition  likely  to  cause 

difficulty.      Sometimes,    though    not   always,    after  the 


FIG.  1916.     Manual  Ell  mi  n  ;il  of  Adherent  Placenta.     (.Barnes.) 

foetus  has  been  expelled  the  mucous  membrane  of  the 
uterus,  instead  of  contracting  equally  with  the  muscular 
tissue,  forms  folds  or  waves,  movable  on  the  subjacent 
structure.  If  then-  are  inflammatory  nodules  which  pro- 
duce occasional  adhesions,  the  similarity  to  rough  placen- 
tal structure  is  increased.  Dr.  Hicks  has  noticed  this 
phenomenon,  especially  in  cases  when  there  really  was  an 
adherent  placenta  The  difficulty  of  finding  the  margin 
of  the  true  placenta  among  these  folds  of  mucous  mem- 
brane is  oli\  i'  ills, 

'When  all  that  is  certainly  placental  tissue  has  been  re- 
moved with  the  fingers,  anything  as  to  which  the  opera- 
tor is  in  doubt  should  be  left,  for  even  if  it  he  placenta 
it  will  in  all  probability  he  extruded  bj  natural  pn 
without  causing  harm.  If.  however,  shreds  and  frag- 
ments that  remain  keep  up  a  hemorrhage,  they  must  he 
removed  bj  curette  in  the  manner  to  be  described  under 
Post-partum  Hemorrhage. 

Ruptun  of  tht  Uterus. — While  this  accident  may  occur 
during  pregnancy,  and  even  in  the  non  gravid  uterus,  its 
chief  important  e  is  in  connection  w  ith  labor.  Regarding 
its  frequency,  statistics  are  so  variable  aslo  he  of  little 
value.  There  is  reason  to  believe  thai  its  occurrence  is 
somewhat  more  frequent  than  its  recognition,  and  consider- 
ably more  common  than  most  of  the  figures  given  indi- 
cate, owing  to  tin  reluctance  of  practitioners  to  report 
cases  for  which  t In  \  maj  hold  themselves  to  he  respon- 
sible. 

Tin   ruptun    most  commonly  begins  iu  the  low. 
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ment  of  the  uterus,  where  the  walls  are  thinner  than 
elsewhere,  and  from  thence  extends  upward  upon  the 
fundus  (see  Fig.  1946).  It  is  rarer  in  primipara?  than  in 
multipara;.  The  thickened  fundus  in  the  latter  brings 
to  bear  a  greater  force  on  the  thinned  walls  of  the  lower 
segment  (the  "obstetrical  cervix")  than  can  be  exerted 
in  the  less  developed  organ  of  the  primipara.  The  com- 
mon mechanism  of  the  accident  is  this  :  The  head  dues 
not  properly  descend.  Hence  the  fundus  cannot  ap- 
proach the  pelvis,  but  remains  a  fixed  point,  and  the  uter- 
ine action  draws  the  lower  portion  upward.  Thus  the 
ring  of  Bandl  rises  and  the  lower  segment  is  stretched 
and  thinned  until  it  gives  way.  The  rupture  may  be  spon- 
taneous in  a  thoroughly  healthy  uterus,  due,  as  Barnes 
says,  to  a  "strong  contraction  upon  incompressible  con- 
tents that  cannot  escape."  Or  there  may  be  impairment 
of  the  uterine  muscle,  through  great  distention,  as  from 
twins,  degeneration  of  the  tissues, 
cancerous  disease,  or  fibroid  tumors. 
The  strain  laid  upon  the  uterus 
may  be  abnormally  intensified,  as 
from  contracted  pelvis,  malpresen- 
tations,  hydrocephalus  in  the  foetus, 
the  injudicious  admin- 
istration of  ergot.  In 
these  cases  often  the 
amniotic  fluid  has 
drained  off,  taking 
away  the  equally  dif- 
fuse d  hydrostatic 
pressure.  R  u  p  tu  re 
may  result  from  the 
attempt  to  dilate  an 
hour-glass  constric- 
tion, or  to  perform 
difficult  version,  or 
other  of  the  more  se- 
rious obstetric  opera- 
tions. 

The  rupture  may  be 
partial,  not  involving 
the  whole  thickness  of 
the  wall.  It  may  in- 
volve only  the  mucous 
surface  and  fibro-mus- 
cular  coat,  or,  on  the 
other  hand,  the  peri- 
toneal coat  may  be 
alone  or  chiefly  torn. 

A  "rubbing 
through  "  of  the  ute- 
rus is  described,  due 
to  attrition  against  the 
bony  structures,  as  the  promontory 
of  the  sacrum,  the  symphysis,  or 
the  ileo-pectineal  line.  Such  a  tear, 
if  insufficient  to  permit  the  escape 
of  the  foetus,  may  give  rise  to 
sloughing  and  secondary  perfora- 
tion. The  laceration  which  sepa- 
rates a  portion  of  the  cervix  will  be 
alluded  to  below,  under  the  sub- 
jects of  contusion  of  the  anterior  lip  and  lacerations  of  the 
genital  canal ;  such  laceration  begins  usually  on  the  left 
side.  A  complete  annular  tear  may  separate  the  uterus 
from  the  vagina.  Lacerations  of  the  vaginal  portion  may 
or  may  not  extend  through  the  peritoneum. 

The  symptoms  of  uterine  rupture  are  sharp  pain  (which 
may,  however,  not  be  distinguishable  from  the  pains  of  the 
labor),  sudden  collapse,  faintness,  feeble  pulse,  vomiting, 
some  external  haemorrhage,  but  not  enough  to  account 
for  the  shock,  which  is  due  to  the  internal  bleeding.  The 
intestine  may  protrude  at  the  vulva.  There  is  sudden 
cessation  of  uterine  contraction  ;  recession  of  the  foetal 
head,  disappearance  in  great  degree  of  the  globe  of  the 
uterus,  and  appearance  of  an  abnormal  body  in  the  ab- 
domen outside  the  uterus.  This  is  when  the  foetus  has 
at  once  escaped  from  the  uterine  cavity.  Some  patients 
have   described  a  sensation  of  a  warm  fluid    pouring 


Fig.  194fi.— "Rupture,  beginning  in  Lower 
Uterine  Segment.     (Lusk.) 


through  the  abdominal  cavity.  A  snapping  sound,  oc- 
casioned by  the  rent,  has  also  been  heard  in  some  cases. 
Finally,  the  introduction  of  the  hand  into  the  uterus  re- 
veals the  presence  of  a  fissure  through  which  the  hand 
can  pass  directly  into  the  abominal  cavity. 

If  the  rent  has  been  less  extensive  or  more  gradual,  the 
symptoms  of  shock,  of  course,  come  on  more  slowly.  It 
is  in  these  cases  that  the  diagnosis  is  sometimes  not  made, 
though,  under  these  circumstances  the  tear,  being  lateral, 
is  apt  eventually  to  involve  large  vessels  and  so  cause 
symptoms  of  haemorrhage. 

Generally,  if  the  rupture  is  complete,  the  child  escapes 
into  the  peritoneal  cavity,  the  placenta  remaining  at- 
tached to  its  site.  In  some  eases  due  to  simple  obstruc- 
tion, however,  the  foetus  remains  in  the  uterus. 

The  prognosis  to  the  mother  is  very  grave.     The  suc- 
cessive gauntlets  she  has  to  run  being  shock,  haemorrhage, 
metritis,    parametritis,     peritonitis, 
and   other    inflammations  ;    throm- 
bosis,  gangrene,    septicaemia,   and, 
finally,  strangulation  of   the   intes- 
tine   by    inflammatory     bands    left 
after  the  wound  lias  healed,  suppos- 
ing that    fortunate  re- 
sult to  have  occurred. 
Recovery  has,  how- 
ever,   followed    nega- 
tive   treatment,    even 
when  the  rupture  was 
extensive.    1  >ubois  re- 
ports a  case  where  the 
foetus  escaped  into  the 
patient's    right    hypo- 
chondrium.      She   re- 
covered, and    became 
again  pregnant,  when 
the  same  accident  hap- 
pened again,  and  the 
foetus  escaped  into  the 
left    hypochondrium. 
Subsequently  one  foe- 
tus  was   removed    by 
an    abscess,    and    the 
other  by  laparotomy. 
Unde  r     appropriate 
reatment  the  progno- 
sis is  much  better  than 
u  n  d  e  r     expectancy. 
For  the  child  the  prog- 
nosis is  also  very  grave 
if  expulsion  into   the 
abdominal  cavity  have 
occurred,  or   if   there 
exist  obstruction  to  its  immediate  deliv- 
ery.   Its  death  follows  very  quickly  upon 
the  shock  of  rupture. 

The  treatment  includes  prophylaxis. 
This  requires  watchfulness  against  the 
dangers  of  dystocia.  If  the  presence  of 
bony  deformity  is  known,  premature 
labor  should  be  induced  at  the  proper 
time.  3SJ]  uterine  obliquities  are  to  be 
corrected,  as  far  as  possible,  so  as  to  keep  the  axis  of  the 
womb  coincident  with  that  of  the  pelvic  brim.  If  thin- 
ning of  the  lower  segment  is  observed,  the  head  not  hav- 
ing engaged,  means  must  be  taken  to  relieve  the  strain  by 
cautious  version.  If  it  has  engaged,  forceps  or  craniot- 
omy is  indicated,  As  a  preliminary  to  craniotomy  Bandl 
advises  the  application  of  forceps  to  hold  the  head  down- 
ward during  the  perforation. 

If  rupture  has  occurred,  the  immediate  symptoms  of 
the  mother  nun'  require  the  usual  treatment  for  shock, 
including  a  hypodermatic  injection  of  ether.  If  the  child 
remains  wholly  or  chiefly  in  the  qterus,  immediate  deliv- 
ery per  viaa  nalurales  is  called  for;  the  head  alone  hav- 
ing escaped  from  the  uterus,  it  can  usually  be  drawn 
back  through  the  rent  and  delivered  as  by  version.  The 
removal  of  the  placenta  requires  care  that  no  intestine 
which  may  have  fallen  into  the  uterus  be  drawn  out  with 
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[t.  If  the  foetus  remain  \\  ith  bead  presenting,  craniotomy 
i-  applicable.  Should  the  entire  ovum  be  extracted  lapa- 
rotomy w  ill  still,  in  all  probability .  be  required  in  the  in- 
terest of  1 1 1  *  -  mother,  for  there  musl  I"-  a  considerable 
li: i- 1 1 1< ■  i rii  "ii  in  the  abdomen,     If,  however,  the 

rupl  ms  to  have  been  only  partial,  and  thesymp 

toms  oi  haemorrhage  are  no(  marked,  and  especially  if 
proper  facilities  for  the  graver  operation  are  nol  at  hand, 
the  attendant  is  justified  in  waiting  after  clearing  away 
all  clots  within  reach.  Some  authorities  even  advise  an 
expectant  treatment  when  there  is  a  perceptible  opening 
into  the  abdominal  cavity,  providing  there  is  no  serious 
hemorrhage,  [f  this  policj  be  adopted,  a  drainage-tube 
.ii|  be  passed  through  the  tear  and  maintained  in 
place  by  suture  during  the  healing  process,  and  after  the 
first  two  days  irrigation  Bhould  be  practised  to  wash  out 
the  pus  that  forms  in  the  circumscribed  portion  of  the 
peritoneal  cavity.  The  danger  of  general  peritonitis  and 
septicaemia  in  Buch  cases,  however,  is  doubtless  greater 
than  that  from  laparotomy,  and  statistics  give  a  much 
iiir .I.  favorable  Bhowing  to  this  Lattter  mode  of  treatmenl 
than  to  ;m\  other,  as  high  as  Beventj  five  per  cent,  of  re- 
coveries having  been  claimed  for  it,  as  againsl  eleven  per 
for  expectant  met  ho 

There  is  more  room  for  doubt  as  to  the  relative  merits 
of  siin]i]c  laparotomy  and  Porro's  operation,  though  the 
piv  opinion  seems  to  fa\  or  the  former  (see  Hys- 

terotomy). The  section  Bhould  be  made  in  the  middle 
line,  and  may  require  to  be  extended  from  above  the  um- 
bilicus in  two  or  three  inches  from  the  pubes.  The  child 
and  placenta,  if  in  the  abdominal  cavity,  are  to  be  re- 
moved, bleeding  vessels  secured,  and  all  clots  carefully 
cleaned  away.  If  a  pari  of  the  ovum  only  has  escaped, 
extraction  is  to  be  made  through  whichever  cavity  in- 
volves the  least  extension  of  the  rent.  The  peritoneum 
ami  uterus  having  been  cleansed  and  washed  with  disin- 
iut  solution,  the  lips  of  the  wound  are  carefully 
brought  together  with  carbolized  silk  Butures,  and  the 
abdominal  wound  closed.  In  view  of  the  statistics  of 
ovariotomy  it  is  probable  that  the  large  fatality  following 
even  this  treatment  is  due  to  the  shock  of  the  accident, 

and  thai  the  operati f  laparotomy  itself  does  not  con- 

tribute  to  the  fatal  result,  but  offers  the  best  chance  for 
recovery  from  the  alarming  condition  into  which  the 
rupture  lias  brought  the  patient. 

If  the  rupture  is  very  extensive,  and  it  is  found  diffi- 
cult to  check  the  haemorrhage  fully,  hysterectomy  is  per- 
haps advisable,  although  the  results  are  even  mure  dis- 
couraging than  those  of  the  operation  performed  under 
other  circumstani  i  s. 

IV.  Dystocia  prom  [nceeased  Resistance  of  tkb 
M  \ti.i:\  \i.  St  ut  (i  i  res. — Anomalies  of  tin  Bony  Pelvis. 
— The  bony  walls  of  the  canal  through  which  the  child  has 
to  pass  ma)  bi  i  qi  roai  bed  upon  through  malformations, 
either  congenital  or  acquired.  The  diseases  mosl  likely 
to  distort  the  pelvis  are  rickets  and  osteomalacia.  A 
dwarf  or  hunchback  is  extremely  unlikely  to  have  a  pel- 
vis i.f  normal  capacity,  as  is  also  a  woman  with  undue 

curvature  of  any  of  the  long  I es,  pr  with  the  "  rosary  " 

of  rickets  upon  the  costal   cartilages;   though,  on  the 

cither  hand,  a  large  and  Seemingly  well  formed   woman  is 

nut  certain  to  have  a  correspondingly  roomy  pelvis. 
Breadth  of  hips  and  of  sacrum  argue  w<  11  for  theobstet- 
n-  peri;  j  ti  in  .I'  the  pi  Ivii  V  hi ■■lui  v  ut  pre',  i  nis  n  rmal 
;  1 1 - r  1 1 . 1 1  ■  ■  i  y  of  this  satisfactory  condition. 
Bchroeder  says,  however,  that  even  in  considerable  pelvic 
contraction  the  flrsl  labors  are  liable  to  be  easier  than  the 
■  i  [uent  '  ii 
TI ly  certain  knowledge  of  the  capacity  of  the  pel- 
vis i-.  in  be  gained  from  measurements.  Three  external 
diameters  are  ol  importance,  that  between  the  anterior 
superior  Bpiues,  thai  between  the  iliac  crests,  and  the  ex- 
ternal conjugate,  or  diameter  of  Baudelocque,  \i/.,  that 
from  the  depression  jusl  beneath  the  -pine  of  the  tifih 
lumbar  vertebra  to  the  tippet  margin  of  the  pelvic  sym- 
physis. For  the  flrsl  two  of  these  measurements  the  pa- 
tient should  lie  supine  on  a  table  or  hard  bed;  for  the 
last.  Bhe  musl  lie  on  the  side  Various  calipers  or  pelvi- 
metres  have  been  provided  for  ascertaining  these  meas- 


urements. That  of  Baudelocque  consists  of  two  curved 
arms  terminating  in  knobs,  and  movable  at  a  joint  with 
a  graduated  arc,  w  hereby  the  distance  of  the  knobs  from 

one  another  can  be  easily  read  (Fig.  l'.MT).  The  most 
important  normal  measurements,  which  will  be  seen  on 
comparison  t"  be  somen  hat  great*  r  than  those  of  the  skel- 
eton i  i  ii  ttechat  or  measurements  of  the 
pelvi  -  follows:  Between  the  anterior  superior 
spines  just  outside  the  origin  of  the  two  sartorius  must 
26  etui.  =  io}  inches  ;  between  the  iliac  crests,  28  ctm.  = 
11  inches  ;  externa]  conjugate,  20J  ctm.  =  T.'.i  inches. 

The  chief  significance  of  the  first  two  of  these  meas- 
urements is  in  their  mutual  relation  rather  than  iii  their  ab- 
solute value.     If  the  first  dimension  equals  or  exceeds  the 

ad,  the  pelvis  is  probably  rickety.     The  third  mi 
ure  gives  an  approximate  estimate  of  the  true  conjugate  ; 
at  least,  if  it  fall  below  16.75  ctm.  (7  inches)  there  is  rea- 
son  to  Buspecl  narrowing  of  the  brim. 

The  true  conjugate  can,  however,  be  accurately  deter- 
mined only  by  interna!  measurement.  This  is  effected 
BS  follows  :   The    index    and    mi'i  rs    of   the  left 

hand  an-  introduced  into  i in-  vagina,  the  remaining  digits 
being  closely  flexed  into  the  palm.     The  most  advanced 

point  of  the  hand,  which  i-.  of  course,  the  lip  of  the  mid- 
dle finger,  is  directed  upward  and  backward  above  the 
hollow-  uf  the  sacrum, 
the  wrist  fur  ilii^  pur- 
pose being  carried 
well  backward,  and 
the  perineum  being 
gradually  bul  Strong- 
ly raised.  The  most 
prominent  point  of 
the  spine,  which  is 
usually  the  promon- 
tory, is  Bought  for; 
but  in  some  casi  a  of 
deformity  tin-  junc- 
tion of  the  first  and 
Becond  sacral  vertebra? 
projects  more  than  the  true  promon- 
tory, while  in  the  spondylolisthetic 
pelvis  tin-  lower  lumbar  vertebra; 
are  most  prominent.  In  such  cases 
the  greatest  projection,  even  if  it  be 
not  the  true  promontory,  is  selected 
fur  measurement,  as  the  object  is  to 
have  the  slimiest  anteroposterior  di- 
ameter. The  ulnar  Bide  of  the  tip 
of  the  middle  finger  impinging  on  the 
promontory,  the  radial  side  of  the  index  is  brought  clow 
under  the  pubes  and  the  point  at  which  the  edge  of  the 
inferior  pubic  ligament  meets  the  finger  (or  metacarpus) 
i-  marked  with  the  nail  of  the  right  index.  Then  the 
hands  are  withdrawn,  and  while  the  fingers  are  still  oc- 
cupying the  same  relative  position  the  distance  is  meas- 
ured. If  the  bladder  and  rectum  be  emptied  before  the 
operation,  tin  re  is  usually  little  difficulty  in  reaching  the 
promontory,  at  least  if  there  is  any  narrowing  of  the  brim. 
The  measure  of  tin'  diagonal  conjugate  should,  in  a 
healthy  pelvis,  be  13  ctm.  (5.1  inches).  From  this  m 
ure  we  may  compute  the  con jugata  vera — the  distance 
from  the  promontory  to  the  upper  edge  of  the  symphysis. 
The  latter  is  evidently  the  third  side  of  a  triangle,  of  which 
the  diagonal  conjugate  is  one  ami  the  height  of  the  sym- 
physis the  other.  The  latter  <an  be  determined  by  digi- 
tal measurement.  The  angles  of  the  triangle,  and  hence 
the  value  of  the  required  third  side,  depend  on  the  In- 
clination of  the  symphysis  to  the  horizon.  If  normal, 
the  triangle  i-  nearly  a  right  one  (Fig.  1948)  ;  if  its  upper 
extremity  is  tilted  unduly  downward,  tin-  triangle  be- 
comes mure  nearly  isus,  ,  i,  v  go  that  the  true  conjugate  is 
id  much  Bhorter  than  the  diagonal  (Fig.  1949);  while 
if  the  symphx  sis  be  till,  d  upward,  its  angle  w  itli  the  true 
conjugate  becomes  tuse,  and  a  greater  amount 

musl  be  subirach  d  from  the  diagonal  to  give  the  true  con- 
jugate (Fig.  1950),  In  general,  in  a  normal  or  equallj 
contracted  pelvis  the  true  conjugate  is  H  ctm.  (.68  inch) 
less  than  the  diagonal  ;  in  a  fiat,  non-rickety  pelvis  we 
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should  subtract  rather  more  than  this,  and  in  a  rickety 
pelvis  2  ctm.  or  more. 

The  distances  between  the  tubera  ischii,  which  are  of 
importance  in  some  cases 
where  there  is  narrowing 
toward  the  outlet,  as  in 
kyphotic  pelvis,  are  easily 
obtained  by  compasses, 
the  woman  being  placed 
in  the  lithotomy  position. 
No  subtraction  need  be 
made  for  the  soft  parts. 
This  measure  should  be 
11  ctm.  (4  inches). 

The  other  measurements 
of  the  pelvic  cavity  and 
outlet  are  of  more  theoret- 
ical than  practical  impor- 
tance, and  are  not  easy  to 
be  accurately  determined. 

With     experience,     how-     FlG.  i948.-(Spiegeiberg.) 
ever,  the  accoucheur  can 
form  a  general  estimate  as  to  whether  the  pelvic  cavity  is 
deficient  or  not. 

The  principal  causes  of  bony  deformity  may  be  classed 
as  follows  :  1.  Congenital,  or  developmental,  as  in  the 
uniformly  contracted  pelvis.  2.  Diseases  of  the  nervous 
system  ;  notably  rickets,  a  disease  of  childhood,  and  os- 
teomalacia, a  disease  of 
adult  life,  commonest  in 
the  female  and  especially 
in  the  puerperal  state.  3. 
New  growths.  In  the 
United  States  rickets  is  so 
much  less  common  than  in 
the  Old  World  that  one 
fruitful  source  of  pelvic 
deformities  is  largely  re- 
moved from  our  native- 
born  population. 

The  limits  of  this  article 
do  not  admit  of  a  complete 
description  of  the  various 
forms  of  pelvic  deformity, 
but  the  chief  varieties  will 
be  enumerated. 

1.  The  generally  uni- 
formly contracted  pelvis  (aequabilifer  justo  minor)  retains 
nearly  the  normal  relation  between  its  diameters  ;  but,  as 
the  name  indicates,  its  size  in  every  respect,  as  shown  in 
all  the  chief  measurements,  is  somewhat  diminished.  It 
is  not  specially  common,  but  is  found  in  persons  of  small 
stature  and  in  women  in  whom  the  juvenile  pelvis  has 
persisted  in  adult  life.  '  Thus  the  sacrum  is  narrower, 
straighter,  and  less  depressed 
in  the  pelvis  than  normally 
in  adult  life.  The  diminution 
of  the  various  diameters  some- 
times averages  3  ctm.  (1£ 
inch),  and  the  encroachment 
on  the  normal  calibre  is  most 
serious  at  the  brim.  Very 
rarely  this  deformity  may  be 
due  to  rickets,  in  which  case 
there  are  the  customary  ex- 
pansions of  the  superior  iliac 
spines. 

2.  The  flat  pelvis  represents 
by  far  the  most  frequent  de- 
formity.    It  is  characterized 
by  a  diminution  of  the  antero- 
posterior diameter,  the  brim, 
as  in  the  preceding  class,  be- 
ing  the   part   most   affected. 
According  as  the  transverse  diameter  is,  on  the  one  hand, 
of  normal  or  increased  length,  or,  on  the  other,  is  dimin- 
ished, the  pelvis  is  spoken  of  as  (a)  the  simple  flat,  or  (b) 
the  generally  contracted  flat  pelvis, 
(a)  The   simple  flat  pelvis  may  be  rachitic   or  non- 


Fig.  1949.— (Spiegelberg 
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Fig.  1950.— (Spiegelberg.) 


rachitic  in  origin.  When  rachitic,  its  inclination  is  ab- 
normally great.  The  sacrum  has  descended  farther  than 
usual  into  the  pelvis,  being  forced  downward  and  forward 
from  the  synchondrosis  with  the  ilia,  so  that,  instead  of 
being  concave  transversely,  the  sacrum  is  straight,  or  even 
convex.  The  general  shape  of  the  brim  sometimes  be- 
comes like  the  figure  of  8,  only  one  loop  of  the  figure 
being  available  for  the  transit  of  the  foetus.  Supero- 
infciiorly  the  curve  of  the  sacrum  is  increased.  As  in  all 
rachitic  pelves  the  diameter  between  the  anterior  superior 
spines  is  increased  relatively  to  that  between  the  crests. 
The  pubic  arch  is  widened,  the  symphysis  makes  a  greater 
angle  with  the  conjugate,  and  the  tubera  ischii  are  far- 
ther apart.  There  is  rotation  of  the  sacrum  upon  its 
transverse  axis  (see  Fig.  1951). 

The  non-rachitic  variety  of  flat  pelvis  is  much  the  most 
common  in  this  country,  as  indeed  it  is  even  in  countries 
where  rachitis  is  far  more  frequent  than  here.  It  is  pro- 
duced by  an  excessive  operation  of  those  agencies  which 
cause  the  development  of  the  infantile  into  the  woman's 
pelvis,  thus  being  etiologically  the  reverse  of  the  justo- 
minor  pelvis.  The  sacrum  has  descended  into  the  pelvis 
as  in  the  rachitic  cases,  but  there  has  been  no  rotation 
around  the  transverse  axis.  The  approximation  of  the 
promontory  to  the  symphysis  has  caused  an  elongation 
of  the  transverse  diameter  ;  but  inasmuch  as  the  whole 
pelvic  structure  is  likely  to  be  somewhat  smaller  than 
normal,  the  absolute  transverse  diameter  of  the  brim  may 


Fig.  1951.— Simple  Flat  Pelvis.    (Barnes.) 


be  no  greater,  or  may  even  be  somewhat  less,  than  it  is  in 
normal  pelves.  This  deformity  has  been  ascribed  to  too 
early  active  exercise  by  little  girls,  carrying  of  excessive 
weights,  etc.  While  relatively  a  frequent  condition,  its 
existence  does  not  betray  itself  to  casual  observation  as 
do  most  other  kinds  of  deformity.  Measurement  only 
will  reveal  its  existence.  The  degree  of  obstruction 
caused  by  it  is  rarely  so  great  as  with  the  rachitic  deform- 
ities, and  often  nature  is  able  to  effect  delivery  by  giving 
the  head  the  inclination  to  the  plane  of  the  brim  known 
as  Naegele's  obliquity  (see  Labor,  Mechanism  of).  In  all 
cases  where,  with  good  pains,  the  head  fails  to  engage, 
the  existence  of  a  simple  flattening  of  the  pelvis  may  be 
suspected. 

(/>)  The  generally  contracted  flat  pelvis,  or,  as  it  is 
sometimes  called,  the  generally  unequally  contracted 
pelvis,  differs  from  the  foregoing  only  in  that  the  trans- 
verse diameter,  instead  of  being  within  physiological 
limits,  is  contracted  like  the  conjugate.  Like  the  simple 
flat  pelvis,  it  may  be  of  rachitic  origin  or  not. 

The  deformities  already  considered,  which  constitute 
the  most  frequent  ones,  all  involve  an  obstruction  greater 
at  the  brim  than  elsewhere.  In  those  now  to  be  named 
the  outlet  suffers,  as  a  rule,  equally  with  or  more  than 
the  brim. 

3.  In  the  spondylolisthetic  pelvis  the  last  lumbar  ver- 
tebra has  separated  from  its  articulation  with  the  sacrum, 
and  the  inferior  surface  of  the  former  rests  on  the  ante- 
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rioi  f  th<  latter,    The  whole  spine  Binks  into  the 

pelvis,  :iih1  the  three  or  four  lower  lumbar  vertebra  form 
:i 1 1  arch  which  takes  the  place  of  the  true  promontory, 
Inn  from  which  the  Bacral  masses  do  no!  expand  laterally 
:i-  in  rachitic  flattening.  The  poinl  of  bifurcation  ol  the 
nulla  i-  sometimes  carried  so  far  down  as  to  be  within 


Via.  1953.— Spondylolisthetic  J  tterKilian.) 

reach  of  the  examining  finger.     The  diameters  of  the 
outlet  an-  also  contract*  1952). 

4.  The  kyphotic  pelvis,  the  kyphosis  bi  ing  In  the 
lumbar  <>r  sacro-lumbar  region,  and  usually  due  to  ca- 
ries, ha-  a  narrow  imi  long  sacrum,  aod  the  promontory 
i-  carried  up  oul  of  reach.  All  the  diameters  at  the 
brim  are  enlarged  except  the  transverse,  while  in  the 
cavity  and  at  the  outlet  all  are  diminished,  the  anterior 
posterior  least  bo.  The  pubic  arch  i-  narrow.  If  the 
kyphosis  be  high  enough  up,  so  that  there  is  compensa- 


Fio.  1968.     Kyphotic  Pelrls.     (Attn  I  Agar.) 

torj  lordosis  below,  the  antero-posterior  diameters  arc 
contracted  (see  r 

5.  The  funnel-shaped  pchis  i-~  normal  al  the  brim. 
but  it-  walla  converge  below  till  the  outlet  Bomewhat  re- 
Bembles  thai  of  the  kyphotic,  with  the  tubers  iscbii  ap- 
proximated bo  as  i"  narrow  the  pubic  arcli.  This  pelvis 
is  frequent]]  a-\  mmetrical. 

i.    ihc  anchj  losed,  obliquely  contracted  pelvis,  kuuwu 


as  the  "  Naegele  pelvis,'  and  (7)  the  anchylosed,  trans- 
versely contracted  pelvis  are  rare,  and  the  Dames  suffi- 
ciently describe  their  general  Bhape.  The  latter  of  these 
i-  otherwise  called  the  double  synostotic,  or  Roberts'  pel- 
vis. The  anchylosis  affects  both  sacroiliac  synchon- 
droses. Various  external  measurements  on  the  two  Bides, 
as  from  one  tuber  Ischii  or  trochanter  to  the  opposite  pos- 
terior Buperior  iliac  -pine,  reveal  the  lack  of  symmetry. 

I  in-   osteomalacic   deformity  is   characterized    by 
marked  curvature  of  the  sacrum,  the  promontory  I" 

approximated    both  to  the   Symphysis  and   to  the  coccyx. 

The  brim  i-  somewhat  triangular  in  shape,  and  beak-like 
toward  the  \\  mphysis.  The  antero  posterior  diameter  in 
the  cavitj  is  not  usually  shortened,  but  the  outlet  i- 
Bened  in  both  the  sagittal  and  coronal  planes.  The  de- 
scending rami  of  the  pubes  arc  nearly  parallel,  the  tuber- 
osities of  the  ischia  having  approximated  each  other 
Fig.  1954). 

9.    Bony  deformities   may  result    from  the  callus  of 
fracture-  or  from  osteo  Barcomata,  or  other  new  grow  ths. 

The  prognosis  to  mother  and  child  in  cases  ol 
traded  pelvis  depends  in  general  upon  the  degree  of  con- 
tion,  though  the  moderate  degret  -  of  contraction  are 
I'--  dangerous  for  the  mother  than  for  the  child.     The 
minimum  length  of  true  <  diameter  which  is 

considered  safe  for  a  living  child  at  term  is  9.4  ctm.  (31 
inches),  though  living  children  have  been  delivered  urti- 


r\  ^ 
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ficially  thr  mgh  conjugates  a-  -mail  a-  6.5  ctm.  c.'i  incl 

For  the  a\  erage  operator  there  i-  little  hope  of  >a\  ing  the 

child  under  7.5  ctm.  (:'.  inches).  In  the  spondylolisthetic 
and  other  deformities  whicb  affect  the  pelvic  canal  below 
its  brim  the  prognosis  is  worse  than  where  the  contrac- 
tion i-  limited  to  the  short  space  of  the  inlet. 

The  dangers  to  the  mother  are  tho-e  of  bruising  t<>  the 
Bofl  structures,  uterus,  cervico-vaginal  tissues,  bladder, 
etc..  with  consequent  sloughs  and  fistulffi,  the  risk  of 
gangrene  depending  more  upon  the  length  than  upon  the 
-■  \  i  rity  of  the  pressure  :  rupture  of  the  uterus  and,  rarely, 
of  tin  pelvic  joint-  ;  the  accidents  of  prolonged  labor  and 
the  risks  attendant  on  the  operative  procedure*  which  may 
be  Decessarv  for  her  relief. 

The  child'-  dangers  are  tho-e  of  pressure,  especially 
upon  the  head  The  overlapping  of  the  sutures,  w  bich  is 
one  of  natures  provisions  for  lessening  tin  size  <>f  the 
head,  maj  be  so  extreme  a-  to  cause  rupture  of  tin-  sinusi  -. 
and  there  may  be  sloughs  of  the  scalp.  Fissun  -.  incurva- 
tions, spoon  Bhaped  depressions  of  the  cranial  bones  oc- 
cur, the  latter  In  in-  especially  fatal  (fifty  per  cent,  of  the 
cases),  and  even  when  not  fatal  sometime-  leaving  perma- 
nent deformity.  Cephalsemstomata  are  found  at  the  bot- 
tom of  these  depressions,  and  elsewhere.  Moderate  effu- 
■lood  on  the  surface  of  the  brain  are  much 

dangerous  than  those  at  the  base.     Solutions  of  continu? 
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ity  at  the  base  of  the  skull,  as  by  the  tearing' off  of  the 
condyles,  from  the  occiput,  occur  when  the  head  conies 
last  rather  than  when  the  vertex  presents. 

Asphyxia  of  the  child  may  result  from  the  compression 
of  the  placenta  or  from  its  premature  detachment,  as  well 
as  from  prolapsed  funis,  a  comparatively  common  acci- 
dent in  cases  of  pelvic  contraction.  All  the  dangers  to 
the  child  as  well  as  to  the  mother  are  likely  to  be  greater 
in  the  succeeding  labors  than  in  the  first,  for  the  reason 
that  the  uterus  has  become  less  capable  of  functional  ac- 
tivity than  it  was  at  first. 

Treatment  of  Dystocia  from  Contracted  Pelvis. 
— The  prophylaxis  merits  more  attention  than  it  has  hith- 
erto received.  Prompt  treatment  of  the  first  appearance 
of  rickets  in  children,  accompanied  with  rest  in  bed,  and 
precautions  against  too  early  walking  in  female  infants  or 
the  carrying  of  heavy  weights,  are  reasonable  precautions. 

Unfortunately  it  is  difficult  to  predict  the  amount  of 
obstruction  likely  to  be  caused  to  labor  in  an}'  given  case 
as  however  accurate  one  may  be  in  the  pelvic  measure- 
ment, the  size  of  the  foetal  head  always  remains  an  un- 
known quantity.  In  the  slighter  cases  of  contraction, 
i.e.,  when  the  conjugate  is  9.5  ctm.  or  upward,  expect- 
ant treatment  is  sufficient.  We  have  only  to  watch  nat- 
ure's possibly  difficult  process,  which  is  as  follows  :  The 
contraction  at  the  brim  hinders  the  head  from  engaging 
before  labor  begins,  and  the  agencies  which  usually  pro- 
duce flexion  fail  to  act.  The  head  finally  engages,  with  the 
forehead  low,  the  sagittal  suture  transverse.  The  shorter 
and  more  compressible  bitemporal  diameter  is  better 
adapted  to  pass  the  contracted  conjugate  than  is  the  bi- 
parietal, and  though  the  former  is  never  quite  substituted 
for  the  latter,  the  presence  of  the  large  fontanelle  opposite 
the  promontory  indicates  that  the  diameter  of  the  head 
that  passes  that  point  is  nearer  to  the  bitemporal  than  to 
the  biparietal.  The  portion  of  the  head  posterior  to  the 
frontal  suture  completely  fills  the  one  lateral  half  of  the 
hrim,  while  the  other  half  is  only  partially  filled  by  the 
forehead. 

When  the  head  has  fairly  passed  the  brim  the  usual 
conditions  produce  flexion,  and  ultimately  rotation.  In  the 
generally  uniformly  contracted  pelvis  the  natural  agents 
■of  flexion  act  from  the  first,  and  more  strongly  than  usual, 
■on  account  of  the  increased  resistance. 

If  the  difficulty  of  engagement  is  considerable  the  ex- 
tension may  go  to  the  degree  of  causing  a  face  presenta- 
tion, which  persists  throughout  the  labor,  rotation  of  the 
chin  usually  occurring  rather  late.  If  the  pelvis  present  it 
is  the  feet  rather  than  the  breech  that  first  find  their  way 
through  the  brim.  Transverse  positions  are  more  com- 
mon than  normally,  and  the  back  is  toward  the  mother's 
spine  in  an  inordinate  number  of  instances.  The  lack  of 
adaptation  of  the  presenting  part,  whatever  it  may  be,  to 
ihe  narrowed  brim,  makes  prolapse  of  the  funis  unduly 
common. 

The  dilating  stage  is  liable  to  considerable  delay,  be- 
cause the  height  of  the  foetus  does  not  admit  of  its  proper 
pressure  being  brought  to  bear  on  the  os  as  an  aid.  If 
the  belly  is  pendulous  the  os  is  so  far  back  that  the  ante- 
rior lip  is  very  slow  to  he  obliterated.  On  the  other  hand 
too  rapid  dilatation,  while  the  uterus  is  still  high,  may, 
by  rapidly  slipping  the  os  over  the  head  before  it  has  en- 
tered the  pelvis,  greatly  stretch  and  even  tear  the  vaginal 
junction.  An  unusual  activity  of  the  uterine  contractions 
is  necessary  to  make  the  head  engage,  and  although  their 
severity  may  threaten  rupture,  which  accident  is  by  no 
means  unheard  of  under  these  circumstances,  still  these 
violent  contractions  are  to  be  welcomed,  as  giving  the 
best  and  only  chance  for  nature  to  finish  her  work.  The 
mother  is  to  be  encouraged  to  bear  down,  and  thus  call 
the  accessory  muscles  into  play  at  an  earlier  stage  than 
usual,  that  is,  to  force  the  head  into  the  cavity  rather  than, 
as  usual,  through  it  after  it  has  already  entered.  In  the 
simple  flat  pelvis  it  is  the  former  step  that  costs.  That 
having  been  taken  the  rest  gives  little  difficulty.  Two 
anomalies  of  uterine  contraction  are  likely  to  be  met  at 
this  point ;  the  one,  feebleness  due  to  exhaustion  of  the 
uterine  muscle  in  the  present  or  a  previous  labor.  This 
requires  an  artificial  via  afro/tie  to  supplement  the  inade- 
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quate  ris  a  tergo.  The  other  difficulty  is  a  tetanus  of  the 
uterus  caused  by  a  fusing  together  of  very  frequent  pains. 
It  is  most  commonly  seen  when  a  malpresentation,  as  that 
of  the  shoulder,  has  made  impossible  the  task  that  other- 
wise was  simply  one  of  difficulty.  This  requires  anaes- 
thesia as  a  preliminary  to  operative  interference. 

The  "  Naegele  obliquity"  (see  Labor,  Mechanism  of) 
is  a  potent  aid  in  helping  the  head  through  a  flattened 
brim.  The  posterior  parietal  bone  is  inclined  toward  the 
corresponding  shoulder,  and  the  sagittal  suture,  which 
passes  parallel  to  the  transverse  diameter  of  the  brim,  is 
nearer  to  the  promontory  than  to  the  symphysis,  conse- 
quently the  anterior  parietal  boss  passes  into  the  pelvic 
cavity  before  its  fellow.  The  advantage  gained  by  a  sub- 
stitution of  a  subparieto-supraparietal  diameter  for  the 
biparietal  is  enhanced  by  the  fact,  already  alluded  to,  of 
the  occiput  gliding  to  one  side  so  as  to  bring  even  this 
diameter  somewhat  outside  the  point  of  greatest  nar- 
rowing. 

When  a  patient  with  deformed  pelvis  is  under  observa- 
tion throughout  pregnancy,  it  is  the  opinion  of  the  vast 
majority  of  obstetricians,  despite  the  unfavorable  attitude 
of  one  or  two  German  authorities,  that  the  labor  should 
be  anticipated.  If  the  conjugate  be  less  tban  6.5  ctm. 
(2£  inches),  the  possibility  of  a  living  child  being  born  is 
nil,  and  hence  abortion  should  be  induced  as  soon  as 
pregnancy  is  diagnosticated.  Some  would  extend  the 
limit  calling  for  abortion  to  6.85  ctm.  (2f  inches).  The 
time  for  abortion  having  elapsed,  bowever,  in  these  small 
pelves,  it  is  better  to  let  the  woman  go  on  to  term,  as  per- 
foration will  be  inevitable,  and  it  is  unnecessary  to  expose 
her  to  the  added  risks  of  induced  labor.  If  the  diameter 
is  between  6.5  and  9  ctm.  premature  labor  is  demanded 
in  the  interest  of  both  mother  and  child,  the  proper  time 
for  its  induction  being  indicated  by  the  following  table 
(from  Play  fair  after  Kiwisch)  : 

If  the  conjugate  is  6.5  ctm.  (2)f           inches)  induce  labor  at  3(11  h  week. 

6.7  ctm.  (25$  '•  "  ■'  31st  " 

'•                "            7      ctm.  (:i34  "  "  "  32d  " 

"               '•           7.6  ctm.  (3  to3V,o  "  "  "  33d  " 

"               '■            8     ctm.  (3^  "  "  "  34th  " 

"            8.5  ctm.  (3\  to'Sy,  "  "  "  35th  " 

9     ctm.  (3%  "  "  "  36th  " 

He  who,  in  accordance  with  this  table,  induces  labor 
at  the  thirtieth  week  will  probably  be  disappointed  in 
saving  the  child,  but  perhaps  the  chance  is  worth  striv- 
ing for. 

The  patient  having  gone  on  to  term  the  probability  is 
that,  given  a  conjugate  of  9.5  ctm.,  she  will  accomplish 
her  labor  without  need  of  assistance.  If,  however,  there 
is  delay,  and  the  welfare  of  mother  or  child  begins  to  be 
compromised,  the  conjugate  diameter  being  three  inches 
or  over,  and  the  head  not  engaged,  version  is  indicated 
(see  Version,  Forceps).  The  advantages  of  this  opera- 
tion over  high  forceps  are  these  :  A  soft  part  of  the  foetus 
being  substituted  for  a  hard  one  there  is  less  bruising  of 
the  maternal  tissues ;  an  after-coming  head  can  be  ex- 
tracted through  a  narrower  brim  than  the  same  head  will 
pass  fore-coming ;  a  high-forceps  operation  is  graver  "for 
the  mother  than  turning,  because  the  blades  must  be  ap- 
plied over  the  forehead  and  occiput,  a  faulty  position  in 
that  the  blades  are  too  much  spread,  and,  moreover,  any 
compression  produced  will  be  at  the  expense  of  increasing 
the  biparietal  dimension  of  the  head,  already  too  great  to 
pass  the  contracted  conjugate. 

If  turning  has  succeeded,  traction  can  be  made  without 
any  compression  of  the  head  which  will  lengthen  the  op- 
posite diameter  of  the  head,  and  the  base  of  the  cranium 
serves  as  a  more  natural  dilator  of  the  passage  than  the 
larger  vertex.  A  living  child  has  thus,  at  term,  been  ex- 
tracted through  a  diameter  of  only  two  and  three-fourths 
inches.  Moreover,  if  perforation  is  finally  found  neces- 
sary it  can  be  performed  upon  the  after-coming  head 
with  no  greater  risk  to  the  mother  than  upon  the  vertex. 
Version  is,  of  course,  the  operation  to  be  used  in  the  not 
uncommon  trunk  presentations  which  accompany  con- 
tracted pelvis. 

The  high -forceps  operation  is  by  some  recommended 
as  the  routine  treatment  for  cases  of  moderate  coutrac- 
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tit. ii,  though,  for  the  reasons  given,  the  writer  pn 

version.     It.  however,  the  bead  has  passed  the  brim  the 

time  for  version  has  passed,  and  forceps  is  the  proper 

m\  oilier  reason  version  has  tailed  the 

should  be  tried  before  having  recourse  to  any 

-.  rious  measui 

The  d  ion  \\  hich  is  fatal  t"  the  birth  of 

a  living  child,  and  j  et  admits  of  the  extraction  of  a  urn- 


l'i..    196B     Brann'a  Tri  phlne  Perforator. 

tJlated  one  per  viaa  nalrtroles,  Uputal  6.8ctm.  (2j  inches) 
for  the  upper  limit,  and  the  lower  margin  varies  between 
5.5  ,ini  (2.1  inches),  the  German  estimate,  and  -1  ctm. 
ii  5  inch),  the  English.  Flal  pelves,  having  conjugates 
within  this  range,  and  justo  minorpelves,  with  conjugates 
even  reaching  8J  inch<  s,  require  either,  on  the  one  hand, 
(  ;,  sarean  si  i  tion  or  one  of  its  modifications,  or  on  the 
oth<  i  '  raniotomy.  The  theological  tenets  of  the  Roman 
(  atholic  Church  are  opposed  totally  to  craniotomy  in  the 
living  child.  But,  wah  ing  these  considerations,  we  may 
sa\  thai  for  such  cases  craniotomy  gives  a  better  promise 
for  the  Bafety  of  the  mother  than  Caesarean  section,  at 
leas)  as  thai  operation  can  be  performed  by  the  general 
obstetrician,  and  the  general  sentiment  of  intelligent  ob 
Btetricians  holds  the  mother's  life  (when  both  are  imper- 
illed) more  preciousthan  the  child's.  When  the  contrac 
tion  is  so  great  as  to  preclude  the  possibility  of  extracting 


while  an  assistant  turns  the  screw  at  the  handle  of  the  tre- 
phine  until  the  bone  is  bored  through.  If  other  perfora- 
te prefem  d,  Bmellie  -  BcissorB,  or  Simpson's,  Blot's 
dr  other  modification  thereof,  may  be  employed.  With 
thi  game  precautions  as  to  tin-  locality  and  direction  of  the 
puncture  the  perforator  is  driven  through  the  skull  by  a 
boring  motion.  Careful  examination  should  be  made 
with  the  finger  to  see  thai  the  perforation  involves  noth- 
ing but  the  foetal  head.  With  the  same  finger 
tide  the  bi  i  passed  into  the  skull, 

and  the  brain-substance  is  thoroughly  churned 
through  to  the  base  of  the  skull.  The  must 
painful  Bpectacle  for  operator  and  for  friends 
may  be  presented  if  the  destruction  of  the  brain  has  not 
been  complete.  Unless  then-  is  special  haste  it  is  well  to 
wash  oul  the  lacerated  brain- 
Bubstance  by  a  syringe  intro- 
duced through  the  hole  in  the 

skull. 

In    cases    of    extreme    pelvic 
contraction  this  diminution  of 

the  head  Still  leaves  ihe  base  of 

the  skull  too  large  and  firm  to 
be  drawn  through  the  canal. 
Hence  the  basilytl,  a  combined 

screw  and  dilator,  has  been  de- 
vised, to  be  carried  through  the 

cranial  cavity,  fixed  in  the  firm 

bones  of  the  base,  and  divulsed 

tu  break  them  up.  The  .neces- 
sity for  the  use  <'!'  this  instru- 
ment i-  not  frequent. 

When    the    head    has    been 
evacuated  it  sometimes  happens 


Fig.  1950.—  Blot's  lVrforator. 


even  a  mutilated  child,  the  Csesarean  section.  I'orro's  op- 
eration, or  laparo  elytrotonn  musl  be  performed  (see 
Caesarean  Section i. 

Craniotomy  as  an  operation  will,  for  convenience'  sake, 
he  considered  at  this  place,  though  it  is  indicated  under 

Other  circumstances  than  pelvic  contraction  of  the  de- 
gree JUSl   specified,  namely,  when   there  has  been   failure 

to  deliver  by  version  or  forceps  in  minor  cases  of  de- 
formity, in  atresia,  cicatricial  or  due  to  cancerous  or 
other  tumors,  in  cases  of  locki  d  twins,  of  marked  hydro- 
cephalus, or  impaction  of  the  foetus  from  any  other  rea- 
son, and  Whenever   the    lotus  ia  dead   and  the   conditions 

require  speedy  delivery.  The  operation  is  thus  per- 
formed: Tin-  patient  being  anaesthetized  and  the  bladder 

and  rectum  emptied,  the  first  step  is  perforation  :   for  this 

the  point  of  election  in  vertex  cases  is  the  most  accessible 
part  of  a  parietal  bone  felt  through  the  cervix,  avoiding 
the  immediate  neighborhood  of  a  suture  or  fontanelle. 
The  head  being  fixed  as  firmly  as  possible  by  an  ottend- 


Pio   1968.— Simpson's  CranioolaA 


Perforator. 

perforation  is  best  performed  with  a  trephine  made 
for  the  purpose.  The  advantage  of  this  instrument  is  the 
cleanness  of  'he  opening  and  it-  persistenl  patency,  with 
out  irregular  needles  of  bone  projecting.  One  hand  of 
the  operator  hold-  the  -haft  of  the  trephine,  the  other 
(corresponding  to  the  side  of  tie  mother  at  which  the 
opening  i-  made)  secures  apposition  of  the  rim  through- 
out its  circumference  and  prob  i  ts  tin-  maternal  structures, 


that  the  uterine  contrac- 
tions are  then  able  to 
force  the  diminished  head 
through    the    pelvis,     but 

this  result,  however  hap- 
py, is  not  t.,  1.,-  expected 
nor  long  waited  for.  The 
cranioclasl  is  the  best  in- 
strument for  performing 

extraction.  It  has  two 
blades,  w  hich  are  curved 
in  the  same  direction  and 
closer)  i  ipp  i-e  each  other. 

The  smaller  male  blade 
is  introduced  through  the 

opening  well  into  the 
skull,  and  the  fenestrated 
female  blade  outside  tlie  skull  in  the  manner  of  the  long 
foice]i-.  It  is  placed  toward  that  side  which  admits  of 
the  strongest  "grip,"  and  the  handles 
screwed  together  firmly.  Then  trac- 
tion is  made  in  the  axis  of  the  brim. 
Barnes  recommends  using  the  female 
blade  between  the  scalp  and  skull  to 
lift  off  portions  of  the  calvarium  in  or- 
der to  let  the  arch  fall  in  more  per- 
tly;  then  the  cranioclasl  is  applied 
over  forehead  and  face  for  extraction.  If  the  perforation 
has  been  made  by  any  of  the  sciss, , is  perforators  the 
operator  must,  during  extraction,  carefully  shield  the 
maternal  passages  from  any  -pieul.-e  of  bone! 

The  cranioclasl  i-.  contrary  to  what  its  name  would 
indicate,  an  extracting  rather  than  a  crushing  instru- 
ment. The  omphalotribe  is  more  essentially  a  crushing 
instrument,  though  it  ha-  been  arranged  to  admit  of  axis 
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traction  by  Barnes.  It  is  applied,  like  forceps,  quite  out- 
side the  skull,  and  is  an  exceedingly  powerful  instru- 
ment. But  it  is  found  that  even  omphalotripsy  is  best 
preceded  by  perforation,  on  account  of  the  tendency,  if 
the  head  is  not  evacuated,  for  the  strong  compression  in 
one  place  to  make  a  troublesome  lengthening  in  another. 
When  the  face  presents,  perforation  is  less  easy  than 
through  the  skull.  The  orbit  should  be  used  as  the 
place  of  perforation,  if  possible  ;  if  not,  the  roof  of  the 
mouth.  Of  course,  here  the  trephine  is  not  applicable. 
On  the  after-coming  head  the  perforation  cannot  be 
made  vertically,  but  must  be  made  obliquely.  Here,  too, 
therefore,  the  trephine  is  inapplicable.  The  child's  feet 
and  body  being  carried  well  back,  the  perforator  is  en- 
tered under  the  pubic  arch,  and  forced  through  the  occi- 
pital bone  or  at  any  accessible  point  behind  the  ear. 

Having  thus  considered  contractions  of  the  bony  pel- 
vis, we  now  pass  briefly  to  new-growths  of  various  kinds 
in  the  genital  canal  which  may  lead  to 
dystocia  by  obstruction. 

ffibroid  tumors  occur  in  the  body  of 
the  uterus  in  the  great  majority  of  eases, 
only  about  twelve  per  cent,  being  found 
in  the  cervix.     In  the  former  situation 
they   interfere   with  labor  by  replacing 
contractile  uterine  muscle,   and,    more- 
over, predispose  to  haemorrhage.    In  the 
cervical   region  they  cause  danger  from 
obstruction.    Formerly  the  C&'sarean  sec- 
tion was  considered  the  only  remedy  for 
cervical  fibroids   of   large   size,  if  they 
could  not  be  pushed  above  the  present- 
ing part,  and  were  not  pediculated  so  as 
to  admit  of  easy  avulsion.     But  it   has 
more  recently  been  shown  that  the  con- 
dition of  the  os  in   the  later  months  of 
pregnancy  offers  rather  favorable  access 
to  them,  and  the  operation  of  enucleation, 
either  digitally  or  by  means  of  Thomas' 
serrated  scoop,  has  been  successfully  per- 
formed  on   some  very   large   ob- 
structing fibroids.    The  preferable 
time  for  the  operation  is  before 
the  expiration  of  the  pregnancy, 
if    the    condition    is    recognized. 
Subserous  myomata  situated   be- 
hind the  uterus,  and  greatly 
encroaching  on  the  cavity  of 
the  pelvis,  demand  Cesarean 
section. 

Any  obstructing  cystic  tu- 
mors should,  of  course,  be 
aspirated.  Abscesses  of  the 
lips  of  the  os  tincie  have  been 
recorded,  causing  great  pain 
and  hindering  dilatation.  If 
fluctuation  is  obtained,  inci- 
sion of  the  abscess  is  the  ob- 
vious treatment. 
Ovarian  tumors  were  formerly  advised  to  be  tapped 
and  otherwise  temporized  with  until  the  expiration  of 
the  pregnancy.  But,  as  tapping  has  been  found  to  injure 
the  chance  of  successful  operation,  and  as  even  this  can- 
not be  depended  upon  to  relieve  the  mother  of  uncom 
fortable,  not  to  say  dangerous,  distention,  the  weight  of 
recent  authority  is  in  favor  of  ovariotomy,  at  least  if  it 
can  be  done  by  the  fourth  month.  After  the  filth  or 
sixth  month  there  is  more  danger  of  miscarriage  and  a 
slower  recovery.  The  removal  of  both  ovaries  simultane- 
ously at  the  fourth  month  has  been  found  not  to  preju- 
dice the  course  of  the  gestation,  or  even  the  lactation. 

Canct  rpus  degt  n<  ration  of  the  cervix,  if  not  excessive, 
frequently  causes  no  special  difficulty.  Sometimes  in- 
cision of  the  healthy  portion  is  required.  Embryotomy, 
in  any  form,  is  contra-indicated,  inasmuch  as  the  disease, 
already  compromising  the  mother's  life,  should  cause  all 
risks  to  be  put  on  her  rather  than  upon  the  child.  In 
case  that  laparotomy  is  inevitable,  the  Porro  operation  is 
especially  indicated. 


Fig.  1959.—  Braun's  Cephalotribe. 


Various  conditions  other  than  those  already  mentioned 
may  cause  obstruction  to  the  passage  of  the  foetus. 
Prominent  among  them  is  rigidity  <>f  tin  a  roix.  This 
term  applies  properly  where  there  is  no  structural  lesion. 
It  exists  in  two  forms,  which  may  be  distinguished  as 
passive  and  active.  The  former,  which  is  the  less  com- 
mon, is  characterized  by  a  resistance  of  the  thick,  dense 
cervical  muscle,  which  merely  keeps  it  from  dilating 
under  the  pressure  of  the  presenting  part.  This  condi- 
tion is  seen  especially  in  very  young  and  in  elderly  primi- 
parae,  and  in  premature  labors.  It  is  often  accompanied 
by  severe  pains  in  the  loins. 

The  active  rigidity,  spasmodic  contraction,  or  trismus 
cervicis,  is  characterized  by  a  spasm  coming  suddenly 
in  a  cervix  that  has  begun  to  dilate  and  closing  it  up 
again.  Instead  of  being  thick  and  dense,  the  edge  of  the 
orifice  is  thin  and  falciform.  The  structures  are  irritable. 
The  condition  usually  does  not  last  for  a  great  while  be- 
fore it  yields,  but  while  it  does  last 
the  labor  is  brought  to  a  stand- 
still, though  the  pains  are  even 
more  fretting  to  the  woman  than 
if  they  were  effective.  Even  after 
the  head  has  passed  through  the 
os  the  contraction  may  form  again 
about  the  neck.  The  spasm  may 
occur  in  the  strong  and  robust, 
but  is  more  frequent  in  the  anae- 
mic, irritable,  and  nervous.  The 
premature  draining  away  of  the 
amniotic  fluid  (dry  labor)  is  espe- 
cially calculated  to  call  forth  this  spas- 
modic rigidity. 

In  either  case  the  treatment  is  substan- 
tially the  same.  A  short  physiological 
rest  from  the  pains  will  bring  them  on 
more  effectively,  and  the  obstruction, 
whether  due  to  resistance  or  to  spasm,  will 
yield.  For  this  purpose  nothing  is  better 
than  chloral,  which  may  be  given  in  a 
dose  of  two  grammes  (thirty  grains),  re- 
peated if  necessary  after  an  hour.  If  the 
stomach  is  irritable,  this  may  be  given  per- 
rectum.  Opium  is  also  a  useful  adjunct. 
A  subcutaneous  injection  of  morphia,  given 
simultaneously  with  a  moderate  dose  of 
chloral,  will  distribute  the  calmative  ac- 
tion over  two  hours  or  more,  to  the 
great  benefit  of  the  patient.  If  the 
spasm  is  very  persistent,  a  brief 
surgical  anaesthesia,  with  ether  or 
chloroform,  is  useful.  Hot 
vaginal  injections,  thrown 
forcibly  against  the  cervix, 
have  an  excellent  effect  in 
these  cases.  Tartar  emetic 
and  bleeding,  which  were- 
formerly  employed  in  rigid 
cervix,  have  largely  given 
way  to  the  treatment  already 
indicated.  Bleeding  should 
be  resorted  to  only  in  the  plethoric,  if  at  all.  The  indica- 
tions for  incising  the  cervix  must  be  very  rare.- 

As  rigidity  of  the  cervix  is  often  due  to  escape  of  the 
liquor  amnii,  it  has  been  recommended  to  push  back  the 
head,  in  the  hope  that  enough  fluid  may  reaccumulate  to 
effect  dilatation.  An  artificial  imitation  of  this  mechan- 
ism, through  the  use  of  Barnes'  bags,  may  be  usefully 
made.  Finally,  if  all  the  above  endeavors  fail,  digital 
dilatation  is  to  be  performed,  in  the  manner  described 
under  "  Labor,  Premature  Induction  of,"  which  see. 
Full  surgical  anaesthesia  should  be  induced,  as  well  for 
the  relief  of  pain  as  for  relaxing  the  spasm  of  the  cervix. 
The  time  at  which  this  last  measure  is  to  be  resorted  to 
depends,  of  course,  upon  the  woman's  condition.  If  the 
membranes  are  still  intact,  we  may  wait  longer  than  if 
they  have  yielded  ;  for  in  the  former  case  there  is  a  bet- 
ter chance  that  nature  can  finish  her  work.  But  it  is  al- 
ways to  be  remembered  that  exhaustion  can  be  produced 


Fig.  19«0.— Simpson': 
•  tribe. 
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ni  this  stage  of  labor  as  readily  as  later,  and  a  fatal  Be- 
quel  of  artificial  dilatation  may  i><-  due  to  the  operation 
Dg  i" '  n  !"••  long  deferred  rather  than  t"  it-  intrinsic 
Beverity, 

A  word  maj  be  added  in  Btrongesl  condemnation  of  the 
use  of  ergot  for  ii ir i<  1  cervix.     Nothing  could  be  i 
unfortunate  than  the  action  of  ilii-  di 

0    ante         lily  maj  be  due  to  the  density  of 
tensive  cicatrix,  in  which  case  an  incision  may  bi 
quired.     Otherwise  the  treatmenl  is  identical  with  that 
just  described.     Cicatrices  sometimes  exist  in  the  vagina 
or  vulva  sufficiently  Btrong  to  require  division  before  the 
head  can  pass. 

Air,  Ha,  if  complete,  has  of  o  une  so  since  im- 

pregnation, though  its  cause  probably  dated  back  to  :i 
laceration  from  a  previous  labor,  or  to  some  antecedent 
inflammation.  An  apparent  atresia  «>t  the  cervix  may  be 
due  merelj  to  a  malposition  of  the  os,  which  is  a  much 
less  rare  occun  n  a  true  atresia.    A  careful  search 

Bhould  therefore  be  made  with  thi  and  byuse  of 

a  speculum,  for  an  os  carried  verj  far  back  and  very  bigh, 

or  for  an  anterior  lip  co1 1  bj  a  posterior.     Sometimes 

the  external  orifice  is  mi  relj  agglutinated,  in  which  case 
a  dimple  can  be  found  that  can  easily  be  dilated  by  the 
finger  tip.  It.  however,  actual  atresia  does  exist,  as  evi- 
denced bj  long  and  fruitless  attempts  of  the  presenting 
pari  to  cause  any  opening,  and  by  failure  to  discover  any 
rudiments  of  an  orifice,  an  operation  is  called  for.  An 
incision  should  be  made  transversely,  not  over  an  inch  in 
length,  the  layers  being  divided  onebyonewith  a  bis- 
toury ;  or  the  cervix  may  be  drawn  away  from  the  head 
with  toothed  forceps,  and  divided  with  straight  scissors. 
Radiating  incisions  may  sometimes  be  called  For.  Atresia 
may  affect  in  like  manner  the  vagina  or  vulva,  and  re- 
quire division.  The  rare  instances  of  rigid  perineum  and 
i"  i  -Nil  nt  hymen  should  be  mentioned  in  this  connection. 
The  former  requires  hoi  fomentations,  followed,  if  m 
sary,  by  small  incisions,  the  latter  incision  followed  by 
dilatation. 

(Edema  <n,ii  contusion  qfik<  anterior  lip  is  caused  by 
descent  of  the  head  before  dilatation  is  complete.  The 
cervix  carries  Lhe  anterior  lip  before  it,  elongates,  and 
bruises  it.  Sometimes  it  is  actually  torn  off.  The  real 
amount  of  obstruction  caused  by  such  a  tumor  i-,  per- 
haps, nol  great,  but  the  pain  to  the ther  is  intense,  and 

the  danger  of  gangrene  is  not  inconsiderable.  Hence  ef 
forts  should  be  made  in  the  intervals  of  the  pains  to  push 
this  lip  above  the  advancing  occiput.  If  this  cannot  be 
done,  from  the  condition  not  having  been  recognized 
early  enough,  ii  is  probably  good  practice  to  puncture  the 
tumor  so  as  to  diminish  its  volume,  in  the  hope  of  thus 
n  dui  ing  it. 

and  cystocele,  in  their  extremer  degrees,  may 
encroach  upon  the  vaginal  canal.  The  rectum  and  blad- 
der musl  be  emptied,  and  the  prolapse  controlled,  either 
by  the  hand  or  bj  a  colpeurynter,  until  the  head  nasi  ome 
past  the  redundant  tissue,  so  that  the  latter  may  not  be 
jammed  down  and  torn  or  sphacelated  by  the  hard  ver- 
tex. Vaginal  hernia,  if  large,  also' requires  support  be- 
fore and  during  the  transit  of  the  head. 

'Retention  of  urine  maj  cause  a  swelling  which  inter- 
feres with   parturition.     The  diagnosis  depends  on  the 
and  character  of  the  tune.]-,  though  there  may  seem 
to  be  a  history  of  regular  micturition.     The  introduction 

Of  B  catheter   settles   the  diagnosis  and  treatment.       But 

under  Borne  circumstances  this  is  no  easy  matter,  the  head 
bo  compressing  the  urethra  as  to  prevent  the  passage  of 
the  instrument,  A  raising  of  the  hips  may  cause  the  head 
t'i  tall  hack  enough  i"  admit  of  the  catheterization,  which, 
.  musl  lie  dune  in  the  interval  <d  pains.  In  ex- 
treme cases,  aspiration  supra  pubem  maj  he  necessitated. 
'/  calculus  may  become  impacted  before  the  ad 
vancing  head.     The  diagnosis  is  easj  from  the  mobility 

of  the  Stone       Usual  1 J   it  Can  he  readily  reduced  in  the  in 

.1  "I  pains,  and  must  he  kept  from  again  prolapsing. 
If  reduction  were  impossible,  vaginal  or  urethrovaginal 
lithotomy  \\  ould  be  required. 

Y  Dystocia  from  Abnormalities  of  thb  Pea  ros, 
— Plural  BirtAs.— The  occurrence  of  multiple  foetuses 


constitutes  an  abnormality  both  in  pregnancy  and  at  de- 
livery.    The  labor  occurs  prematurely  in  about  a  quarto  r 

of  the  Cases,   which  fad   i-  in  part,  doubtless,  the  cause  of 

the  lessened  vitality  and  inferior  Bize  of  twin  offspring, 
the  arrangement  of  multiple  foetuses  in  their  respec- 
tive membranes,  ami  other  matter-  relating  to  their  de- 
velopment, the    reader  is   referred  to  the  article  cm  p 
nancy.  1>  '      With  triplets  and  quadruplets  the 

tendency  to  premature  labor  i-  greater  even  than  with 
twins,  and  the  development  of  the  foetuses  i-  so  imp*  i 
that  comparatively  little  disturbance  of  the  progress  of 
labor  i-  apt  to  result.  So  that  we  have  to  consider  prac- 
tically only  twin  labors.  When  the  foetuses  are  both 
enclosed  in  a  common  chorion.  b.iiiL'  then  usually  of  the 
same  sex,  there  i-  more  opportunity  for  mutual  cntai, 
ment  than  w  hen  each  occupies  its  own  - 

The  prognosis  regarding  both  mother  and  child  i-  leas 
favorable  than  in  ordinary  labors,  'lhe  mothers  interest 
i-  compromised  by  the  uterine  distention,  with  its  ten- 
dency to  cause  inertia,  flooding,  etc.,  by  the  increased 
demand  on  her  orLrani-m.  and  by  the  possibility  of  mal- 
presentations  ;  the  foetus  interest,  by  the  last-mentioned 
lac  t,  by  the  impaired  development  attending  the  division 


961.— Twill  T.nbor:   each  ( 
both  by  tin-  Hea 


hihl  in  so|«irnto  Sac  :   Trisenuition  of 
■in  Tai  aitreutf.) 


of  a  given  amount  of  nourishment  between  two  individ- 
uals, and  by  the  prematureness  of  the  labor. 

Nevertheless,  in  the  majority  of  cases  of  multiple 
birth  the  proce  «s  i-  carried  on  without  mishap.  In  nearly 
half  the  cases  both  foetuses  present  by  the  head.  In 
nearly  one-third  one  presents  by  the  head,  the  other  by 
the'  breech  ;  and  in  nine  per  cent,  both  l>y  the  breech. 
In  Bomewhal  over  one-tenth  of  the  cases  the  second 
foetus  lies  transversely  .  the  first  child  presenting  generally 
the   head,   hut   more   rarely  the   breech.     According  to 

some  authorities,  as  high  as  sixteen  per  cent,  of  the  sec- 
ond foetuses  have  a  transverse  position.  This  malposi- 
tion is  almost  always  secondary,  occurring  after  the 
Uterus  ha-  been  relieved  of  the  tirst  child,  and  when  the 
flaccid  organ  permits  the  Becond  child's  body  to  fall 
transversely  into  the  pelvic  brim,  instead  of  maintaining 
the  longitudinal  direction  that  prevails  while  both  futuscs 
It  will  thus  be  Been  that  while  head  po- 
sitions predominate  in  plural  births,  yet  breech  and  trans- 
verse  positions  are  much  more  frequent  than  in  normal 
labor-. 

In  ordinary  cast  -  I  set  Pig.  1961 1  the  accoucheur  has  only 
to  wait.     The  first  child  is  bom  uaturally.     Iu  exoep- 
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tional  cases  its  placenta  follows  at  once.  If  not,  the  cord 
is  to  be  divided  in  the  usual  way,  special  care  being  taken 
to  tie  firmly  the  placental  end,  because  the  two  placenta? 
may  communicate,  and  an  oozing  from  the  cut  end  of 
the  cord  would  then  compromise  the  second  foetus.  It 
is  at  this  point  sometimes  that  the  existence  of  twins  is 
first  detected,  though  if  the  case  has  been  under  observa- 
tion throughout  the  later  mouths  of  pregnane}'  the  fact 
of  twins  should  have  usually  been  recognized.  Digitally 
we  detect  the  second  head  presenting,  often  with  its  bag 
of  waters  still  unruptured.  The  second  birth  usually 
goes  on  quickly,  because  of  the  previous  dilatation  of  the 
genital  passages  made  by  the  first  child  ;  but  the  second 
child  is  apt  to  be  the  larger  of  the  two,  in  which  case,  of 
course,  the  canal  is  not  quite  completely  dilated  for  it. 
Moreover,  the  uterine  muscle  may  suffer  from  the  inertia 
of  over-distention.  For  these  reasons  the  second  child  may 
be  delayed  after  the  few  moments  of  physiological  rest 
which  should  intervene  after  the  first  child  is  born.  If  a 
reasonable  time  pass  without  the  advance  of  the  second 
head,  the  membranes  should  be  ruptured,  and,  if  neces- 
sary, further  assistance  given.  Special  precautions  re- 
quire to  be  taken  against  hemorrhage  in  the  placental 
stage  of  the  labor  and  postpartum.  Hence  the  wisdom 
of  following  down  the  uterus  by  external  pressure  dur- 
ing and  after  the  birth  of  the 
second  child. 

The  second  foetus  is,  as  we 
have  seen  above,  quite  liable  to 
present  otherwise  than  by  the 
head.  If  by  the  breech,  there 
is,  of  course,  danger  of  compres- 
sion of  the  cord.  If  transverse- 
ly, the  malposition  must  be  rem- 


Fig.  1962. — Locking  of  Twins  when  hoth  Heads  Present.  (Barnes.) 
A  represents  the  apex :  BC.  the  base  of  the  wedge  which  offers  itself 
to  the  brim  ;  EF,  line  in  which,  by  craniotomy,  the  wedge  may  be 
broken. 

edied  at  once  b}'  version,  and  the  foot  brought  down. 
It  is  good  practice  to  introduce  the  hand  into  the  vagina 
after  the  delivery  of  the  first  child,  if  the  second  vertex  is 
not  immediately  recognized,  for  the  purpose  of  detecting  at 
once  the  position,  and  remedying  it  if  it  be  transverse,  or 
securing  flexion  to  the  head  if  that  be  wanting.  It  is  to 
be  remembered  that  all  malpositions  and  malpresentations 
conduce  to  prolapse  of  the  funis.  If  this  accident  occurs, 
its  prompt  recognition  is  of  course  very  desirable. 

A  locking  of  the  two  foetuses  into  one  another  may  oc- 
cur in  two  ways.  1.  Both  heads  presenting,  the  two  oc- 
cupy the  pelvis  at  once,  the  second  lying  in  the  hollowr  of 
the  neck  or  against  the  thorax  of  the  first  (see  Fig.  1962). 
The  first  head  is  born,  but  the  second  wedges  so  tightly 
that  the  body  of  the  first  and  the  head  of  the  second  are 
equally  unable  to  emerge.  Here,  if  possible,  we  should 
apply  forceps  to  the  head  of  the  first  foetus,  which  is  ex- 
tracted while  the  second  is  pushed  back  as  much  as  possi- 
ble out  of  the  way.  The  prognosis  for  both  children  is  very 
grave,  especially  the  first,  whose  neck  has  been  subjected 
to  great  pressure  by  the  head  of  his  fellow.  Sometimes 
craniotomy  is  necessitated,  though  not  often.  When  the 
two  heads  are  seeking  to  enter  the  brim  simultaneously, 
one  can  usually  be  pushed  aside  to  allow  the  other  to  pass. 


A  more  common  method  of  locking  of  twins  is  shown 
by  Fig.  1963.  The  first  child  presents  by  the  pelvis,  and 
is  born  without  difficulty  as  far  as  the  neck.  It  is  then 
arrested  by  the  head  of  the  second,  which  locks  it  by  the 
overlapping  either  of  the  chins  or  of  the  two  occiputs. 
The  body  of  the  first  being  pushed  back  a  little,  and  a 
finger  introduced,  the  diagnosis  is  usually  made  without 
much  difficulty.  If  the  heads  are  exceptionally  small, 
and  the  pelvis  roomy,  it  is  possible  for  the  fietuses  to- 
be  born  without  the  lock  being  decomposed.  But  this 
fortunate  result  is  not  usually  to  be  expected.  The  at- 
tempt may  be  made,  after  pressing  back,  as  far  as  pos- 
sible, the  body  that  has  been  born,  to  loosen  the  lock 
by  pushing  the  heads  apart.  This  should  be  done  under 
ether. 

Before  resorting  to  mutilation  we  may  try  to  apply  for- 
ceps to  the  second  head,  and  draw  it  past  the  other  body  ; 


but  this  must  generally  be  very 
difficult    of    accomplishment. 
The  first   foetus  (the  one    pre- 
senting the  breech)  is  exposed 
to   the  greater  danger  of  the 
two,  because  its  cord  must  al- 
most infallibly  liave  been  com- 
pressed,  besides  that   its  neck 
and     chest     will     have     been 
squeezed  by  the  hard  cranium 
of  the  other.     Hence  any  muti- 
lating operation  should  fall  by  prefer- 
ence upon  this  foetus.     Decapitation, 
by   the   method    of    Ramsbotham   or 
Braun,  above  described,  is  to   be  at- 
tempted. 

After  the  decapitation  the  head  is 
pushed  to  one  side,  while  the  forceps 
are  applied  to  the  second  head  and 
that  foetus  extracted,  the  decapitated 
head  being  removed  last.  Or,  if  we 
have  reason  to  believe  that  botlrehil- 
dren  are  dead,  the  perforator  may  be 
applied  to  the  second  head,  and  its 
bulk  diminished  sufficiently  to  admit 
of  the  extraction  of  the  first. 
Fatal  monsters  properly  deserve  men- 
tion in  this  connection.  Such  abnormities  are  often  the 
result  of  the  fusion  of  multiple  foetuses.  They  may  be 
born  like  twins  without  difficulty,  but  in  case  of  dystocia 
embryotomy  would  be  justifiable  at  the  earliest  moment 
when  it  could  prove  of  advantage  to  the  mother.  The 
difficulty  is  to  distinguish  the  real  nature  of  the  case  from 
locked  twins.  Hence  the  treatment  is  begun  in  the  same 
manner  as  for  the  latter  condition,  the  attempt  being 
made  to  cause  the  heads  to  engage  separately.  A  pelvic 
presentation  is  better  adapted  to  securing  this  end  than  a 
cephalic,  and  turning,  therefore,  is  desirable  if  it  can  be 
performed.  The  extracted  trunk  is  then  carried  as  far 
forward  as  possible,  which  tends  to  bring  the  posterior 
head  lower  than  the  anterior.  If  embryotomy  becomes 
necessary,  it  is  to  be  begun  as  directed  for  locked  twins, 


Fig.  \(.m.—D.  apex  of 
wedge  ;  Ef '.  liase  of 
wedge  which  can- 
not enter  brim  :  AB, 
line  of  decapitation 
to  decompose  wedge. 
(.Barnes.) 
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and  n.ii-i  be  carried  to  whatever  exten I  Is  needed  to  effecl 
the  extraction. 

-  maj  be  ancncephalous  or  hemicepha- 
lous  In  the  former  case  there  is  no  cranial  vault  to  present  . 
hence,  frequently  -nine  other  part,  as  the  nucha,  presents, 
and  the  mechanism  of  rotation  is  imperfet  i  It  the  mass 
which  occupies  thi  the  Bkull  in  an  anenci  phaloua 

monster  be  reached  bj  the  attendant's  finger,  ii  is  liable 
to  be  mistaken  for  a  placenta,  which  tissue  ii  much  re 
sembles.  Ii  can.  however,  be  ascertained  to  have  no  con- 
nection « iili  the  u  i  en  in,  and  there  is  n<  t  the  bsemorrl 
of.  placenta  prse via.  Version  is  usually  the  besl  method 
ol  extraction.  The  acardiac  monster  is  developed  si- 
multaneously with  a  normal  foetus,  and  is,  as  the  name 
indicates,  without  a  heart.  It  may  also  be  devoid  ol  bead, 
trunk,  or  liuih-.  and  the  diagnosis  can  only  be  made  after 
delivery . 

il  hydroceplialu8\n  sufficient  d<  bstrui  t 

labor  i-  fortunatelj  rare.  Ii  has  been  found  in  aboul  cue 
in  three  thousand  cases.  In  the  minor  degrees  it  neither 
hinders  labor  nor  is  necessarily  fatal  to  the  child  after 
birth.  But  if  extensive  enough  to  obstruct  the  labor  it 
would  very  likely  be  inconsistent  with  the  survivalof  the 
child,  so  that  the  latter's  interest  may  yield  even  earlier 
than  usual  t"  that  of  the  mother.  To  the  latter  the  prog- 
nosis is  also  grave,  unless  early  aid  be  given.     Lacerations 


Fig.  1964.— Hydrocepha 


i  Playfair.  I 


of  the  cervix,  and  even  ruptures  of  the  fundus  of  the 
uterus,  are  among  the  accidents  to  \\  Inch  h  gives  rise  ;  as 
are  also  vesico  vaginal  fistulas,  the  r<  suits  of  long-contin- 
ued pressure. 

'I'll.-  diagnosis  i-  sometimes  difficult,  a-  the  head  i-  apl 
tni,  d  above  the  brim,  where  the  finger  cannot 

will  detect  iln  enlarged  contour  and  the  widened  sutures 
and  fontanelles  which  accompany  the  disease  (see  Fig 
1964).     Then,  again,  pelvic   presentations  an-  more  fre- 
quent   than   usual  (occurring,  it  i-  said,  in  one  case  in 
five),  and  here  the  diagnosis  i-  impossible  till  the  trunk  i- 
born      A  history  of  previous  normal  labors  i-  of  some 
•       value  against  the  diagnosis,  as  N  thai  of  previous  hydro- 
cephalic children  somewhat   in  its  favor.     The  introduc- 
tiand  i-  often  necessarj  i"  complete  the 
diagnosis.    A  fluctuating  sac  requires  i<>  he  differential  <1 
from  other  cystic  tumors,  spina  bifida,  and  encephaloid, 
•   in  which  latter  condition  there  i-  an  accumulation  n 
ebral  luid  under  the  scalp,   often  communicating  with 
the  encephali 

Tin  treatment  consists  "f  tapping  the  Bkull  between  the 
bones  and  drawing  off  the  excess  "t  fluid,  so  thai  the 
! m.i ii  b  can  come  toj  i  tin  '  \  ersion  is  a  good  method  of 
oa  iIm  di  hverj  .  Tin  other  fluid  collections,  jusl 
mentioned  maj',  if  obstructive  to  labor,  be  treated  in  the 
aame  \\  a\ .     The  same  n  mark  applies  i"  the  rare  cases  of 


excessive  ascitic  or  other  serous  effusions  of  the  child's 
trunk. 

development  oj  On   I  sea  delay  chiefly 

only  a-  ii  affects  the  cranium  The  lack  "t  progress  calls 
for  forceps  or  other  method  tion,  but   it  i-  usu- 

ally not  till  after  the  delivery  that  the  excessive  Bize  of 
the  child  i-  certainly  learned. 

genital  tumors,  asoi  the  spleen,  liver,  or  kidneys, 
as  well  as  great  ascitic  distention,  may  require  artificial 
diminution  before  the  body  can  he  extra* '«  d. 

is  a  not  verj  frequent  cause  of  dystocia. 
The  cord  may  be  .--hurt  naturally,  or  may  have  been 
shortened  accidentally,  through  having  been  knotted  or 
coiled  about  the  child  s  body.  The  shortest  cord  on  ret  i 
is  5  ctm.  (2  inches).  Here,  obviously,  unless  the  cord  or 
the  placenta  yielded,  tin-  expulsion  ol  the  child  would  be 
interfered  with.  On  the  other  hand,  it  has  been  found  as 
long  as  175  ctm.  <?o  inches  its  average  length  is  about  50 
i  tin  .'ii  inches).  During  pregnancy  the  coiling  of  the  cord 
about  the  chilli's  limbs  may  lead  to  intra-uterine  amputa- 
tions ;  hut  at  nf  near  dehv  ery  it  more  often  t«  i-t-  about 
the  neck.  Fortunately,  in  such  cases  it  is  usually  long 
enough  in  cause  nil  trouble.  Urn  if  ii  be  a  short  one.  be- 
sides the  mechanical  obstacle  to  delivery,  it  compromises 
the  total  safety  through  pressure  on  iln-  structures  ol  the 
neck,  and  still  more  through  compression  of  the  umbili- 
cal vessels  themselves,  exposing  the  child  to  the  danger 
of  as]ih\  xia.  The  circumference  of  a  child's  m-ck  varies 
from   16  to  21  ctm.   (6$  to  s-i  inches).     Two  complete 

loops  about   the  neck,   with*!  the  allowance    of  Hi    elm.  itij 

inches)  for  the  distance  from  the  umbilicus  to  the  neck, 
would,  it  is  readily  seen,  nearly  take  up  a  cord  of  aver- 
age length,  to  say  nothing  of  the  distance  from  the  neck 
to  the  placenta,  for  which  there  should  be  cord  enough  id 
extend  from  the  vulva  to  the  placenta,  a  distance  varying 
according  to  the  position  of  the  placental  insertion.  A 
certain  amount  of  stretching  doubtless  takes  place  in  a 
cord,  hut  ii  is  at  the  expense  oi  narrowing  the  umbilical 
vessels  and  constricting  the  neck.  The  dangers  to  the 
mother  an- ol  haemorrhage  from  iln-  avulsion  of  the  pla- 
centa and  nt  in\  ersion  Ol  the  uterus. 

Among  the  symptoms  ascribed  to  a  -hurt  or  shortened 
cord,  not  all  of  which,  however,  are  met  with  conjunc- 
tively, are  marked  retraction  of  the  head  following  the 
pains,  which  cannot  he  accounted  tor  by  undue  resist- 
ance of  the  -oil  parts  of  the  mother  or  by  a  contracted 
pelvis.  This  symptom  i-  by  no  means  distinctivi 
short  cord;  indeed,  to  a  certain  extent  it  characterizes 
i.  irmal  labor,  [n  addition,  there  is  described  a  depres- 
sion of  the  fundus  accompanying  each  pain  ;  a  defined 
area  of  pain  and  tenderness  corresponding  to  the  pla> 
cental  site  ;  haemorrhages  following  each  expulsive  effort, 
din  to  partial  placental  detachment.  One  of  the  most 
cm  ist  a  in  symptoms  is  the  gradual  diminution  of  the  pains, 
with  irregularity  of  uterine  action,  which  may  result  in 
the  so-called  hour-glass  contraction.  Thi-  interfere 
with  the  natural  rhythm  of  the  uterine  muscular  move- 
ments is  liable  i"  lead  to  post-partum  hsemorrhage.  It 
also  i-  accompanied  by  imperfect  head  flexion,  and  some- 
time-. h\  superrotation  of  the  occiput.  When  the  neck 
lies  the  lower  third  of  the  genital  canal  the  exist- 
ence of  a  coiled  cord  can  usually  N  determined  by  tin 
finger. 

The  treatment  often  require- early  rupture  of  the  mem- 
branes to  intensify  the  uterine  action.  If  no  progress  is 
made,  the  forceps  ol  course  an  lob  applied,  under  ether. 

If  the  COrd  can  he  felt  to  he  made  lell-e  under  the  extrac- 
tive efforts,  and  thus  I"  he  holding  hack  the  child,  it   i-  to 

he  divided  by  a  bistoury  guided  upon  the  finger  into  the 
\  agina    The  delivery  ol  the  head  must,  of  course,  he  com- 
pleted a-  promptly   a-  possible  after  the  cord  ha-  r 
di\  ided. 

//  ml  or  nuchal  il is  i  \laa  iik  nt  of  an  arm  may  he  a  cause 
of  dystocia.  The  less  common  and  more  difficult  form  of 
this  displacement  to  recognize  is  that  which  occurs  in  head 
presentation,  the  forearm  being  Hexed  and  the  hand  rest 
inir  between  the  shoulders.  A  ridge  i-  thus  formed  by 
the  ell  iow  and  forearm,  along  the  back  of  the  neck,  which 
form-  an  obstacle  to  thi  i  xtractionof  the  child  by  fora  pa 
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Fig.   1965.  —  Nuchal    Displace- 
ment of  Arm.     (Playfair.) 


(see  Fig.  1965).  Nothing  but  introduction  of  the  hand 
serves  to  discover  the  cause  of  the  obstruction.  It  is, 
perhaps,  possible  to  bring  down  such  an  arm  by  extend- 
ing it,  and  thus  to  convert  the  presentation  into  one  of  the 
head  and  hand  together.  But 
the  preferable  course  is  to  per- 
form version. 

A  similar  dorsal  displace- 
ment of  the  hand  occurs  in  de- 
livery by  the  breech,  when  too 
rapid  extraction  has  carried  the 
arm  above  the  head,  and  rota- 
tion of  the  body  has  left  the 
arm  behind  it  (see  Fig.  1966). 
This  occurrence  is  easily  recog- 
nized after  the  delivery  of  the 
body  has  failed  to  bring  with 
it  the  arms.  The  trunk  is  to 
be  carried  backward,  and  the 
forefinger  passed  between  the 
symphysis  and  the  child's 
shoulder,  hooked  over  the  el- 
bow, and  the  arm  thus  brought 
down  in  front  of  the  child.  A 
careful  rotation  of  the  trunk 
in  the  opposite  direction  from 
that  which  was  the  cause  of 
the  dorsal  displacement  may  be 
useful  in  bringing  the  arm  to 
the  front  of  the  child's  body. 

Hydramnios — for  a  detailed 
description  of  which  the  reader 
is  referred  to  the  article  on  Disorders  of  Pregnancy — is, 
if  at  all  considerable,  usually  inconsistent  with  a  continu- 
ance of  pregnancy  to  term,  the  chorion  either  yielding 
spontaneously,  or  the  grave  condition  of  the  patient  re- 
quiring the  induction  of  premature  labor.  But  a  mod- 
erate increase  of  the  amniotic  fluid  may  persist  till  labor 
begins,  and  may 
act  as  a  cause  of 
delay  in  the  first 
stage.  As  soon 
as  this  condition 
is  recognized  the 
membranes  are 
to  be  ruptured 
a  little  distance 
inside  the  os, 
so  that  the  fluid 
may  drain  away  grad- 
ually and  relieve  the 
distention  which  has 
been  paralyzing  the 
uterine  action. 

VI.  Anomalies  not  di- 
rectly Interfering  with 
the  Progress  of  Labor, 
but  Compromising  the 
Mother's  Safety.  — 
Eclampsia.  —  Convulsions 
of  various  kinds — epileptic, 
hysterical,  etc. — may  occur 
during  labor.  But  there  is 
a  special  form  of  convulsion 
of  general  uniformity  in 
symptoms  and  some  collat- 
eral circumstances,  evident- 
ly peculiarly  connected  with 
pregnancy  and  parturition, 
to  which  the  name  puerperal 
convulsions  is  by  general 
consent  given.  Its  fre- 
quency is  about  one  in  five  hundred  labors.  Schroeder 
found  that  of  316  cases  of  eclampsia  62  occurred  during 
pregnane}-,  190  during  labor,  and  64  in  the  puerperium, 
but  all  of  the  last  within  two  days  after  the  labor. 
Barnes  quotes  Von  Wieger  as  finding  in  a  total  of  455 
cases,  109,  236,  and  110  in  these  three  periods  respectively. 
The  accident  is  especially  liable  to  occur  in  primiparae. 


FIG.  IDSIi.—  Arms  Displaced  Up- 
ward and  Backward  by  too  active 
Traction  in  Breech  Presentation. 
(Barnes.) 


Regarding  the  nature  and  pathogenesis  of  eclampsia,  it 
must  be  admitted  that  our  knowledge  is  as  yet  imperfect, 
although  many  theories  have  been  propounded.  Among 
them  the  most  important  are  the  following:  That  held, 
perhaps,  by  a  majority  at  the  present  time,  and  set  forth 
most  fully  by  Braun- — ascribing  eclampsia  to  lesions  of 
the  kidney,  which  may  consist  simply  of  hyperemia,  or, 
if  more  advanced,  of  exudation  and  fatty  metamorphosis, 
or  of  atrophic  changes  consequent  to  those  previously 
mentioned.  Allied  to  this  view  is  that  which  considers 
eclampsia  a  manifestation  of  uraemia,  or,  as  Frerichs  puts 
it,  of  ammonaemia,  the  urea  that  existed  having  been  oxi- 
dized to  the  further  extent  of  carbonate  of  ammonia,  and 
in  that  form  contaminating  the  blood.  Cazeaux  and 
others  lay  stress  upon  conditions  of  compression  as  pro- 
ducing the  renal  insufficiency  through  interference  with 
the  vessels  of  the  kidney,  while  Halbertsma  believes  that 
it  is  through  encroachment  upon  the  ureters  that  the  kid- 
ney becomes  affected.  Traube  proposed  an  explanation, 
which  was  adopted  and  enlarged  by  Rosenstein,  to  the 
effect  that  the  renal  difficulty  merely  intensified,  through 
the  loss  of  albumen,  that  state  of  hydraemia  which  is 
physiological  in  pregnancy ;  that  the  exalted  arterial 
pressure  produced  by  the  hypertrophy  of  the  left  heart 
led,  in  conjunction  with  this  hydraemia,  to  watery  effu- 
sions in  various  parts  of  the  body,  and  that  such  effu- 
sions, when  occurring  in  the  brain,  caused  anaemia  of 
that  organ  through  compression  of  the  blood-vessels.  On 
the  other  hand,  we  have  Gubler's  theory  of  hyperalbu- 
minosis,  according  to  which  the  albumen  of  the  blood  is 
more  increased  than  the  demands  of  the  pregnancy  re- 
quire, so  that  some  of  this  excess  merely  drains  off  by  the 
kidney.  These  and  other  more  or  less  plausible  views 
are  held  by  different  authors,  but  objections  can  be  raised 
to  them  all,  and  it  is  not  practicable  to  go  further  into 
their  discussion  in  this  place 

Certain  points  may  be  considered  fairly  established, 
namely  :  That  in  the  great  majority  of  cases  albuminuria 
attends  eclampsia,  though  each  has  been  observed  with- 
out the  other,  and  albuminuria  seems  sometimes  to  be 
caused  by  convulsions;  that  in  the  majority  of  fatal 
cases  well-marked  lesions  of  the  kidney  are  to  be  found, 
constituting  for  the  most  part  the  so-called  acute  desqua- 
mative nephritis,  or  acute  Bright's  disease  of  pregnane}' ; 
that  this  disease  is  in  the  great  majority  of  cases  entire- 
ly recovered  from  within  a  short  time  after  the  expira- 
tion of  the  pregnancy ;  that  insufficiency  of  functional 
activity,  rather  than  extent  and  gravity  of  structural 
change,  usually  determines  the  eclamptic  attack,  inas- 
much as  women  having  antecedent  chronic  Bright's  dis- 
ease often  go  through  pregnancy  and  labor  without  con- 
vulsions, while  in  some  of  the  fatal  cases  the  amount  of 
renal  degeneration  is  inconsiderable  ;  that  the  altera- 
tions in  the  central  nervous  organs  are  usually  the  result, 
and  not  the  cause,  of  the  eclamptic  seizure  ;  that  while 
cases  of  renal  origin  constitute'  the  great  majority  of  these 
attacks,  yet  there  is  a  minority  in  which  some  at  pres- 
ent ill-understood  condition  of  the  nervous  system  is  the 
cause,  involving,  perhaps,  increased  nervous  tension  and 
reflex  nervous  irritability,  and  that  these  latter  cases  are 
more  benign  than  those  due  to  imperfect  elimination  of 
waste  matter  by  the  natural  emunctories. 

The  eclamptic  seizure  may  come  on  without  any  warn- 
ing. More  commonly,  however,  some  one  or  more  of 
the  following  prodromata  occur:  Headache,  mental  de- 
pression, dizziness,  vertigo,  amblyopia  or  hemiopia,  se- 
vere epigastric  pain  with  or  without  nausea,  (edema  of 
some  portion  of  the  body.  Examination  of  the  urine 
shows  albumen,  renal  epithelium,  and  hyaline,  epithelial, 
and  granular  casts.  The  amount  of  urine  passed  is  of 
great  importance.  If  it  keeps  up  to  350  c.c.  or  more 
daily,  even  though  its  character  be  as  above  indicated, 
the  danger  of  convulsions  is  much  less  than  if  it  falls 
much  below  that  amount.  Ophthalmoscopic  examina- 
tion reveals  the  retinal  changes  characteristic  of  albu- 
minuria, including  both  haemorrhages  and  white  patches. 
White  atrophy  of  the  optic  disk  is  also  described.  Ob- 
servations, sphygmographic  and  otherwise,  upon  the 
blood-tension  are  also  sometimes  of  significance  in  the 
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prodromal  Btage,  e  high  tension  being  a  cause  for  In- 
ed  apprehension. 

attack   itself   resembles  an  epileptic  convulsion 
without  the  initial  A  -ii:jhi  twitching  of  the 

ds  or  the  corners  of  the  mouth  may  precede  for  an 
instant  the  general  convulsion,  which  twists  the  face  to 
one  side,  fixes  the  pupils,  either  in  dilatation  orcontrai 
tion  :  rolls  the  eyeballs,  ilexes  the  limbs,  with  tonic  and 
cluiii  nun-  of  the  muscles ;  bends  the  trunk  side- 

waj  -  or  backward,  swells  the  neck,  congests  the  visage  ; 
the  consciousness  i-  lost,  the  sphincters  often  relax. 
causing  incontinence  of  mine  and  faeces;  the  mouth 
foams,  the  tongue  is  bitten,  sometimes  is  nearly 
ered ;  the  respiration,  at  first  suspended  by  the  tonic 
contraction  ol  those  muscles  on  which  it  depends,  be- 
i  \  fter  a  period  varying  in  length  from 
two  to  twenty  minutes  the  twitching  ceasi  and  the  pa- 
tient passes  off  into  the  Btage  of  coma  II'  re  the  bound- 
ing pulse  becomes  softer,  perspiration  attends  the  relaxed 
state  of  muscles  and  skin,  and  if  no  new  convulsion 
supervene  the  period  of  remission  follows,  in  which  the 
patient  gradually  regains  consciousness  and  the  nervous 
Btorm  subsides.  It.  however,  there  is  to  be  a  repetition 
of  the  convulsion,  nervous  irritability  returns  until  un- 
der -nmr  Blighl  peripheral  excitation,  or  even  from  no 
perceptible  cause,  a  second  convulsion  ensues.  The  re- 
currence of  the  fits  ma\  be  so  frequent  as  to  permit  no 
intervals  of  consciousness,  while  the  successive  shocks 
shatter  the  vital  forces  by  their  continuous  concussion 
till  death  ensues.  It  the  seizures  are  multiple,  even  if 
recovery  ensues,  a  period  of  days  remains  a  permanent 
vacuum  to  the  memorj  . 

The  possible  sequela?  of  eclampsia  comprise  phleg- 
masia, amaurosis,  deafness,  mania,  and  apoplexy,  cere- 
bral and  pulmonary,  with  various  paralyses. 

The  prognosis  is  exceedingly  fatal  to  the  child.  Brax- 
ton Hicks  discovered  that  coincidently  with  the  convul- 
sions there  was  a  spasm  of  the  muscles  of  organic  life, 
including  those  in  the  uterus,  the  latter  serving  to  exert 
dangerous  compression  on  the  foetus.  Foetal  asphyxia 
is  also  favored  by  the  carbonic-oxide  poisoning  of  the 
mother's  blood.  To  the  mother,  in  spite  of  the  sequelae 
noted  above,  the  prognosis,  if  proper  treatment  is  pur- 
sued, while  still  grave,  is  yet  better  than  for  the  child. 

The  treatment  may  be  made  prophylactic  when  the 
prodromata  are  present.  As  indicated  above,  a  careful 
measuring  of  the  urine  is  necessary,  as  a  help  to  judging 
of  the  urgencj  of  the  need  of  treatment  By  diuretic-. 
in  connection  with  suitable  tonic  treatment,  the  amount 
nine  may  be  considerably  increased  in  many  cases, 
A  recumbent  position  is  of  great  advantage,  as  it  tends 
relieve  the  pressure  upon  the  renal  vessels.  A  milk 
diet  may  be  prescribed  with  advantage.  If.  in  spite  of 
treatment,  the  urine  diminish  to  less  than  350  c.c  |  §  xij.) 
per  day,  with  much  albumen  and  casts,  and  the  symp- 
toms 01  dangi  r  bei  ome  imminent,  it  is  proper  to  induce 
premature  labor  if  the  child  is  of  viable  age.  Dnder 
Beven  month-,  however,  this  is  not  justifiable,  as  ii  sacri- 
fices the  child,  and  cases  where  there  was  everj  reason 
I,,  expect  convulsions  sometimes  escape  them. 

After  one  attack  of  eclampsia  has  occurred,  others  may 
In  expected  until  the  uterus  is  emptied,  so  thai  the  best 
policj  is  to  hasten  labor  at  once.     The  cervix  should  be 

dilated  manually,  and  version  Or   forceps  employed.      A- 

a  preliminary  to  this,  and  at  the  -a me  time  as  a  useful  sed 
aiive  to  the  nervous  excitability,  ether  should  be  admini- 
stered to  the  extent  oi  surgical  anaesthesia.  Morphine 
sulii  iilancou-ly.  with  or  without  a  full  dose  of  chloral 
per  i  nema.  i-  of  value  in  the  -ame  line  a-  the  ether,  and 
1 1 1 : i x    lie  added  to  the  u-e  of  that  ana  -ihelie. 

When  the  labor  lias  been  Completed,  unfortunately,  the 

dan  avulsions  is  not  over      The  Bedatives  just 

mentioned  an-  to  be  continued   and  with  the  onset 
convulsion  ether  i-  to  be  administered,     ('are  should  he 
en   in  each  convulsion  that  the  tongui    Is  protected 

-oil    ol    a    gag  from  injun        The  ether   may  he 
continued  even  during  the  comatose  state,  though   ii    is 
proper    at    that    time    to  diminish   the    amount    inhaled. 
-  .r_\ .  on  account  of  the  frequent  j  of  the  fits 


administration  <>f  ether  may  he  prolonged  for  many 
hours. 

Meantime   more  radical   measures   for  eliminating   any 
retained  excretory  products  should  he  made  through  the 

three  channel-  of  the  bowels,  skin,  and  kidneys  So  far 
a-  possible  it  is  well  to  favor  a  vicarious  function  of  tin; 
lir-1  two.  in  order  to  -pate  the  crippled  kidneys  a-   much 

a-  possible.  A  brisk  purgative,  such  as  elaterium  or 
cro ton-oil,  should  be  administered  as  soon  as  the  patient 

can  swallow.  For  the  increase  of  the  function  of  the 
skin  pilooarpin  i-  especially  useful.  It  may  hi-  given 
subcutaneously  in  doses  of  one  to  two  centigrams  <  =  \  to 

i,    upland   a-  needed.     It-  action  is  enhanced  by 

putting  about   the  patient   bottles  Of  hoi   water   encased    in 

moist  flannels,  and  heaping  on  the  bedclothes.  Hot 
baths  have  lieen  highly  recommended  by  Breus,  as  also 
favoring  diaphoresis.  Finally,  the  kidneys  themselves 
may  he  stimulated  by  digitalis,  acetate  and  citrate-  of 
potassium,  and  by  dry  cup-  to  the  hack. 

Bleeding  was  formerly  in  high  repute  for  eclampsia, 
the  patient  being  bled  till  she  fell  over.  The  immediate 
results  of  this  treatment  are  often  very  satisfactory,  es 
pecially  when  there  is  a  strong  and  bounding  pulse,  indi- 
cating greatly  increased  tension.  It  is  true  that  the  re- 
duced tension  thus  secured  i-  not  permanent,  hut  that 
the  pressure  rises  again,  and  the  fact  of  the  blood  then 
being  more  watery  than  before  the  bleeding  is  not  favor- 
able. Sometimes  tin-  immediate  effect  is  what  is  espe- 
cially important,  and  the  gaining  of  a  few  hours  without 
a  convulsion  is  the  salvation  oi  the  patient.  Still,  it  is 
undoubted!]  the  fact  thaf*venesection  has  largely  given 
place  to  the  line  of  treatment  above  indicated  in  the  Lren- 
cral  practice  of  the  profession. 

Placenta  Prawia. — This  j-  the  mosl  common  and  by 
far  the  most  serious  cause  of  ante-partum  haemorrhage. 
Normally  and  usually  the  impregnated  ovum,  after  ] 
ing  down  through  the  Fall  >pian  tube,  lodges  in  a  sulcus 
of  the  endometrium  near  the  mouth  of  tin;  tube.  The 
portion  of  the  decidua  vera,  lining  the  whole  uterine  cav- 
ity, against  which  the  ovum  lodges  i-  called  the  decidua 
serotina,  and  marks  the  site  of  the  future  placenta.  Ac- 
cording to  a  recent  and  plausible  theory,  placenta  previa 
i-  the  fe-ult  of  an  arrested  abortion,  the  ovum  bavins  be- 
come dislodged  from  its  original  and  normal  resting  place, 
hut  not  having  been  expelled  from  the  uterus.  If  such 
dislodgemenl  occurs,  or  if  for  any  reason  the  ovum  on 
first  entering  the  uterus  does  not  ti\  itself  at  the  fundal 
extremity,  it  drops  down  into  the  lower  segment,  and  tin; 
placental  site  come-  to  he  at  or  near  the  08  internum. 
The  circumstances,  other  than  arrested  abortion,  which 
favor  this  occurrence  are  (1)  an  increase  in  the  size  of 
the  uterine  cavity,  which  i-  liable  to  lie  produced  by  re- 
peated and  frequent  pregnancies  preventing  complete  in- 
volution of  the  womb ;  and  (2)  intrauterine  inflamma- 
tion, not  in  that  active  Btage  which  would  cau-e  the 
sweeping  awa]  of  the  ovum  altogether,  but  where  a  for- 
merly existing  catarrh  has  so  smoothed  otr  the  mucous 
membrane  that  the  folds,  in  miiuc  one  of  which  the  ovum 
might  have  lodged,  have  become  too  -hallow  to  retain  it. 

A-  would  he  expected  from  what  ha-  just  been  said, 
placenta  previa  occurs  chiefly  in  multipara;,  and  often 
in  those  who  have  suffered  from  leucorrhoeal  diseha 
of  uterine  origin.  Rapidly  succeeding  pregnancies  also 
predispose  to  it.  In  186  cases  collected  by  Lower,  in 
Berlin,  sixty  per  cent,  of  the  women  had  been  delivered 
at  least  live  time-  before,  and  a  like  proportion  ware  up- 
ward of  ihinv  years  of  age;  while  only  eight  percent 
he  whole  number  of  women  were  primiparae.  The 
absolute  frequency  of  this  complication  in  obstetrical 
practice  is.  unfortunately,  quite  considerable,  l.ov. 
cases  showing  tor  two  of  the  Berlin  hospitals  alone 68 
.  i- -  in  a  veai-.  while  the  total  births  of  the  city  num- 
bered ii;  Hon  This  would  give  a  minimum  frequency  of 
l  casein  728  deliveries.  Other  statistics  give  a  ratii 
high  a-  1  in  500. 

A  di-tiuction  is  ordinarily  made  between  placenta  pre- 
via centralis,  in  which  the  placenta  is  implanted  entirely 
the  inner  os,  and  placenta  praevia  lateralis,  when 
the  examining  finger,  passing  through  the  os,  can  touch 
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some  part  of  the  foetal  membranes  and  does  not  impinge 
on  placenta  only.  The  placenta  may  be  somewhat  lat- 
eral, and  yet  in  the  early  stages  of  dilatation  entirely  con- 
ceal the  foetus  from  the  examining-finger  so  that  the 
case  appears  to  be  one  of  central  implantation  ;  while  as 
dilatation  progresses  an  edge  of  the  organ  comes  within 
reach,  and  the  diagnosis  is  changed  to  that  of  lateral 
or  marginal  placenta.  The  importance  of  distinguishing 
between  complete  and  marginal  implantation  consists  only 
in  the  fact  that  the  more  of  the  placenta  that  lies  over 
the  os,  the  greater  is  the  gravity  of  the  situation  ;  while 
if  the  margin  only  impinges  on  the  edge  of  the  dilating 
portion  of  the  cervix  (a  true  marginal  placenta),  the  labor 
may  go  on  as  naturally  as  though  the  implantation  were 
at  the  fundus.  In  central  or  complete  cases  the  symp- 
tom haemorrhage  is  more  liable  to  occur  and  recur  dur- 
ing the  course  of  the  pregnane}',  while  in  lateral  cases 
there  is  often  no  bleeding  until  uterine  contractions  and 
cervical  dilatation  begin. 

The  obvious  and  important  symptom  of  placenta  pre- 
via is  bleeding — "unavoidable  haemorrhage,"  as  it  was 
called  by  Rigby,  to  distinguish  it  from  that  "  accidental" 
haemorrhage  which  is  due  to  premature  detachment  of  a 
normally  placed  placenta,  or  to  other  causes  not  inevita- 
ble in  their  nature.  Incases  of  central  implantation  the 
patient  is  liable  to  be  seized  suddenly  and  without  appar- 
ent cause,  perhaps  during  sleep,  at  any  time  in  the  last 
three  months  of  pregnancy,  with  a  severe  haemorrhage. 
It  may  leave  her  blanched  and  pulseless,  or  it  may 
cease  spontaneously.  But  the  important  thing  to  re- 
member is  that  such  a  hemorrhage  having  once  occurred, 
there  is  no  safety  to  that  patient  until  the  child  is  born. 
The  bleeding  is  alwaj's  liable  to  return  at  any  moment 
with  the  most  alarming,  and  even  fatal,  consequences. 
Sometimes  a  slight  oozing  continues  for  a  long  time,  un- 
til the  patient  is  quite  worn  out  with  anaemia.  In  about 
one-half  of  these  cases  the  pregnancy  is  prematurely  ter- 
minated— a  conservative  measure  of  nature  for  the  moth- 
.  er's  life.  In  another  class  of  cases,  chiefly  of  lateral  im- 
plantation, but  rarely  of  central,  no  symptom  appears 
until  labor  sets  in,  when  a  sudden  gush  of  blood  causes, 
perhaps,  syncope,  and  is  followed  after  every  succeedin»- 
pain  by  further  haemorrhage,  until  all  of  the  placenta 
which  lies  upon  the  cervix  has  become  detached,  or  the 
head  pushed  down  through  the  expanding  canal  checks 
by  compression  any  further  bleeding.  If  the  placenta  is 
quite  central  in  its  situation,  it  not  infrequently  happens 
that  it  is  born  before  the  child.  If  the  amount  of  blood 
lost  has  been  large,  the  patient  shows  the  signs  of  acute 
anaemia,  syncope,  giddiness,  headache,  restlessness,  jac- 
titation, rapid,  feeble,  thready  pulse,  sighing  respira- 
tions, and  convulsions. 

In  placenta  praevia,  whether  from  the  laxness  of  the 
lower  uterine  segment  or  from  early  interference  on  the 
part  of  the  operator,  an  unusual  proportion  of  abnormal 
presentations  are  found.  Cross  births  are  especially  fre- 
quent, amounting  by  Charpentier's  figures  to  twenty-four 
per  cent.,  and  in  Lower's  cases  to  thirty-two  per  cent. 

Diagnosis. — A  painless  and  apparently  causeless  haem- 
orrhage during  the  later  months  of  pregnancy,  or  free 
bleeding  during  the  first  stage  of  labor,  always  causes 
strong  suspicion  of  this  abnormity.  The  stethoscope 
gives  confirmatory  evidence  if  the  placental  bruit  is 
heard  uowhere  else  so  plainly  as  over  the  lower  uterine 
segment.  The  diagnosis  is  completed,  however,  by  digi- 
tal examination.  If  the  cervix  is  closed,  we  can  often  de- 
tect a  thickening  of  the  walls  of  the  lower  uterine  seg- 
ment as  felt  through  the  vaginal  fornices  on  one  or  more 
sides.  It  is  also  said  that  ballottement  is  not  easily  made 
out.  As  soon  as  the  os  will  admit  the  finger-tip,  the  lat- 
ter recognizes,  not  the  smooth  surface  of  the  foetal  mem- 
branes, but  the  thick,  fleshy  structure  of  the  placenta. 
The  feeling  of  the  surface  is  uneven,  spongy,  granular. 
We  may  or  may  not  detect  aa  edge  of  it  with  the  fcetal 
membranes  on  the  other  side.  If  the  cervix  is  high  up 
and  but  slightly  dilated,  it  may  be  difficult  to  reach  the 
placental  surface,  but  in  such  a  case  the  importance  of 
the  diagnosis  justifies  the  introduction  of  two  or  more 
fingers,  or  even  of  the  whole  hand,  into  the  vagina.     The 


unusual  vascular  development  often  reveals  itself  in  pul- 
sating arteries  about  the  os. 

The  prognosis  of  this  condition  is  grave  both  for  mother 
and  child,  though  the  elements  of  danger  are  different 
for  the  two  individuals.  The  former  is  in  peril  from  loss 
of  blood.  The  bleeding  is  almost  entirely  from  the  ma- 
ternal vessels,  what  comes  from  the  chorion  being  quite 
insignificant.  The  child's  danger,  on  the  other  hand,  is 
from  asphyxia,  his  means  for  oxidation  being  withdrawn 
pari  passu  with  the  detachment  of  the  placenta.  To  a 
certain  extent  there  is  a  conflict  of  interest  between 
mother  and  child.  The  completion  of  a  partial  placental 
detachment  sometimes  checks  the  haemorrhage  by  allow- 
ing the  sinuses  to  close  together,  while  the  foetus'  source 
of  oxygen  is  thereby  destroyed  ;  and  a  hasty  delivery, 
which  is  in  the  interest  of  the  child,  is,  as  we  shall  see 
later,  unfavorable  for  the  mother  if  it  involves  rapid  di- 
latation, with  danger  of  laceration,  of  the  highly  vascular 
cervix.  The  prognosis  to  the  child  under  any  circum- 
stances is  bad.  Various  authors  give  the  infantile  mor- 
tality as  from  fifty  to  seventy-five  per  cent.,  and  half  of 
those  who  are  born  alive  die  in  the  first  ten  days.  As  to 
the  mother,  the  prognosis  depends  largely  upon  the  treat- 
ment. The  older  authors  give  the  mortality  as  forty  per 
cent.,  but  later  figures,  with  improved  methods  of  treat- 
ment, have  been  as  low  as  ten  per  cent.  Of  course,  with 
central  implantations  the  prognosis  is  worse  than  with 
lateral.  Incomplete  uterine  contraction  following  deliv- 
ery adds  elements  of  danger,  even  after  the  primary  peril 
is  over.  Post-partum  haemorrhage  may  occur,  and  puer- 
peral fever  is  especially  common  after  such  cases. 

Treatment. — The  treatment  in  placenta  praevia  is  made 
chiefly  in  the  interest  of  the  mother,  for  two  reasons  : 
First,  that  among  most  civilized  people  the  maternal  life, 
upon  which  depend  so  largely  the  family  life,  the  care  of 
earlier-born  and  the  hope  of  later-born  offspring,  is  con- 
sidered of  more  value  than  that  of  the  foetus,  which  is 
of  less  immediate  importance  in  the  domestic  economy, 
particularly  liable,  even  if  born  alive,  to  speedy  dissolu- 
tion, and  in  any  event  exposed  to  the  multiform  diseases 
and  casualties  of  infant  life  ;  and  second,  because  while 
rational  therapeutic  means  have  succeeded  in  greatly  re- 
ducing the  maternal  mortality,  no  treatment  has  as  yet 
been  discovered  which,  even  directed  primarily  to  the 
saving  of  the  child,  has  achieved  any  degree  of  success. 

In  considering  the  question  of  treatment,  a  distinction 
must  be  observed  as  to  whether  or  not  the  patient  is  at 
term  when  the  haemorrhage  first  demands  attention.  In 
the  former  case  uterine  contractions  have  probably  al- 
ready begun  ;  in  fact,  it  is  to  these  that  the  haemorrhage  is 
due,  and  even  if  no  visible  signs  of  labor  are  yet  present, 
they  will  soon  appear.  In  the  latter  case  it  may  be  neces- 
sary to  decide  the  question  of 
the  premature  induction  of 
labor,  if  nature  does  not  inter- 
fere and  settle  the  matter  for 
us. 

Let  us  suppose,  first,  the 
case  of  a  woman  between  the 
sixth  and  seventh  month  of 
pregnancy,  who  has  a  sudden, 
painless,  and,  so  far  as  we 
know,  causeless  haemorrhage. 
(Before  the  twenty  -  eighth 
week  such  haemorrhage  is  not 
common,  and  if  it  occurs  is  not 
dangerous  in  amount,  but  may 
lead  to  abortion  without  the 
true  condition  being  recog- 
nized.) The  woman  is,  of 
course,  at  once  put  to  bed, 
perfectly  recumbent,  with  a 
vaginal  tampon  or  Brauu's  col- 
peurynter  if  necessary  (see  Fig.  1967),  and  in  severe  cases 
with' the  head  low,  the  foot  of  the  bed  raised,  and  cold 
applications  to  the  hypogastrium.  Astringent  drugs  are 
useless.  The  bleeding  having  stopped,  two  courses  are 
open  to  the  attendant  for  the  subsequent  management  of 
the  case.     One  is  to  keep  the  patient  perfectly  quiet,  pref- 
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iv  iii  bed,  during  the  remainder  of  the  pregnancy, 
with  incessanl   watchfulness,  both  on   the   par)   "1    the 

ads  and  the  physician,  during  the  whole  of  thie  time, 
[f  p]               i  attendance  is  to  be  always  readilj  ai 
Bible,  especially  the  child  not   being  as  yet   viable,  this 
course  is  defensible.     1  >m  inasmuch  as  the  peril  in  pla- 
centa prajvia  is  from  i in   baen hage  coming  al  an  hour 

or  in  a  place  where  skilled  attention  cannot  be  al  ■ 
bad,  the  safer  course  is  the  following:   So  soon  as  the 

Q06ia  is  establish  d,  and  confirmed  by  one  or  n 
haemorrhages   the  pregnane}  is  to  be  ended  immediately 
i.\  the  separation  of  the  membranes  and  the  early  intro 

ducti >i  a  cervical  plug  which  shall  al  once  dilate  the 

cervix  and  restrain  bleeding,     It  is  hardlj  necessaryto 

thai  the  physician  should  not  leave  his  patienl  until 
the  labor  is  completed. 
When  this  complication  flrsl  reveals  itself  al  the  onset 

i  lull  term  labor  the  indications  are  nol  to  prevenl  the 
detachment  of  the  presenting  partofthe  placenta.  The 
cervix  musl  expand  before  the  child  can  be  born;  the 
uterine  contractions  w  ill  necessarilj  separate  the  placenta, 
and  instead  of  the  vessels  closing,  as  they  ordinarily  do, 
:ii  the  detachment  oi  thi  placenta,  thej  are  actually  pulled 
open.  We  musf  shorten  as  much  as  possible  the  dura- 
tion of  this  dangerous  stage,  and  during  il  musl  devote 
ourselves  to  lessening  the  hemorrhage  by  pressure  (the 
onlj  available  haemostatic).  But  while  up  to  this  point 
haste  is  desirable,  it  is  not  well,  as  is  sometimes  taught, 
to  hifrrj  the  completion  of  the  labor.  Anything  like  an 
c/iemenl  foixi,  involving  a  sudden  or  violent  strain 
oi  the  cervical  structures,  is  dangerous.     A  considerable 

ditj  of  iln'  cervix  is  nol  uncommon,  and  the  unusual 
development  of  blood-vessels  in  thai  locality  makes  a 
laceration  exceedingly  unfortunate. 

If,  when  the  physician  i-  called,  there  has  been  free 
bleeding,  ami  the  cervix  is  as  yet  closed,  a  vaginal  tam- 
pon "i"  the  colpeurynter  should  be  applied.    This  should 
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be  removed  after  an  hour,  unless  the  earlier  occurrence 

of  pains  makes  it  likely  that  dilatation  lias  begun,    [f  the 

bleeding   is   in  abeyance,  il   is  well  to  give  an  antiseptic 

.]  iliiiiclir  before  proceeding  (carbolic  acid,  l  to  LOO, 

in  corrosive  sublimate,  I  to  2,0 as  there  is  especial  sus 

ceplibility  to  puerperal  septicaemia  in  these  cases.     Then 
insert  i  the  dilatation,    A  sponge 

tent  should  never  be  used  for  this  purpose.     A  Barnes' 
anj  hydrostatic  or  pneumostatic  dilator  of  appro- 
priate size  is  carried  through  the  os  on  a  staff  or  sound, 
thin  tin  bag  is  inflated,  and  its  constriction  Berves  to  re- 
tain ii     -I        L968        This  fulfils  three  indications   - 
■    dilatation,  and  the  reflex  stimulation  of  pains. 
i  omplishing  these  ends,  however,  is  more 
efficient  than  rapid  manual  dilatation  oi  thecervix  under 
anaesthesia.     Hofmi  ier's  and  Lower's  Berlin  statistics,  in 
fact,  show  better  results  for  this  than   for  the  more  grad 

nal  plan  of  dilatation.        \-  - as  the  (.s  will  admit   t  w  •  > 

Angers  the  whole  hand  i-  to  be  introduced  into  the  va 
gioa,  and  bimanual  version  performed  after  the  manner  of 


Braxton  Hicks.     This  operation  (for  the  details  of  which 

a  Obstetric  Operations,  Version)  is  tin-  sheet-anchor  of 

the  management  of  placenta  previa-     In  cases  of  lateral 

implantal i I  course,  ] iass  in  by  that 

edge  "f  the  placenta  which  impinges  upon  the  circle  of 
the  os.  In  case  the  Implantation  is  central,  or  if  with 
the  degree  of  dilatation  nothing  but  placental  tissue  can 
he  ii  it .  the  finger  must  -eels  tor  that  edge  which  is  near- 
est, separating  a-  much  of  the  placenta  as  may  he 
essarj  in  order  to  reach  it.  In  Btrictly  central  cases 
we  should  try  t"  reach  the  margin  at  any  available 
i  In  rare  instances  it  may  In-  aecessarj  to  tune  the 
finger  through  the  substance  of  the  placenta,  but  this 
causes  such  fr  i  thai  il  should  be  done  only 

as  a  last  resort.  When  it  is  done,  the  fingers  or  hand 
Should  remain  as  a  plug  in  the  Opening,  until  a  part  of 
the    fii'tus   can    In    drawn  down   into   it.      Except  in  rare 

.  tin-  km.  or  foot  will  he  brought  down  past  one 
i  dge  of  the  partially  detached  placenta,  and  not  through 
ii-  substance. 

At  this  point,  in  the  interest  of  the  mother,  activity 
would  give  place  Jo  expectancy.  The  operator,  holding 
the  leg,  has  the  case  under  almost  perfect  control.  Tha 
large  mass  <>f  the  half  breech  exerts  a  strong  pressure  on 
the  placental  vessels,  and  the  case  can  usually  he  left  to 

itself.  When  the  cer\  i\  i~  sufficiently  prepared,  it  trans- 
mits the  foetus  without  laceration,  it  bleeding  recom- 
mences, the  operator  can  draw  down  upon  the  lei;  suf- 
ficiently to  hold  the  haemorrhage  in  check.  When  the 
duration  and  extent  of  the  bleeding  have  been  sufficient 

to  make  it  likely  that  the  child  is  dead,  it  i-  just  itiahle  to 
resist  the  temptation  to  complete  the  extraction  at  once, 
since   uterine   inertia   would   he  a   likely  result  of  such  a 

procedure.     Of  course,  if  the  child  .-hows  si^ns  of  life, 

it  must  he  extracted  al  once,  even  at  the  risk  of  some 
injury  to  the  mother. 

If  the  bimanual  version  has  not  succeeded,  we  may, 
before  withdrawing  the  hand,  sweep  the  fingers  around 
inside  the  os,  thereby  detaching  the  placenta  over  as 
much  ot  an  ana  a-  can  he  thus  reached.  Some  authori- 
ties recommend  also  rupturing  the  membranes.  This 
sometimes  stimulates  the  pains  and  brings  the  hard  pre- 
senting -ui  lace  mote  directly  against  the  bleeding  vessels. 
Bui  even  this  added  pressure  does  not  always  suffice  to 

cheek  the  hi.  eding,  and  il  il  fails,  it  is  then  so  much  the 
mote  difficult  lo  perform  version  without  introducing 
the  hand  into  the  uterus  a  resort  to  he  avoided,  if  possi- 
ble.    So.  in  tiie  w  titer's  judgment,  it  is  better  to  complete 

and  maintain  the  dilatation,  and  to  attempt  again,  after  a 

while,  the  Braxton  Hick-  manoeuvre.  When  the  biman- 
ual version  i-  definitely  abandoned,  if  the  head  presents, 
it  is  proper  to  rupture  the  membranes.     If  this  does  not 

check  tin  bleeding,  the  whole  hand  may  lie  introduced 
for  the  ordinary  operation  of  version  :  or,  if  the  head  has 
become  engaged,  the  forceps  may  he  applied. 

Accidental  Hamo  <  lieu  < .  -Much  the  most  common  causa 
of  haemorrhage  during  labor  i-  placenta  prsevia.  Hut  we 
have  in  addition  a  varietj  of  haemorrhage  known  as  acci- 
dental, to  distinguish  it  from  the  unavoidable  bleeding 
that  attends  the  expansion  of  a  cervix  which  is  covered 
h\  placi  nla. 

A< ,  i.i.  Dial  haemorrhage  is  due  to  the  premature  detach- 
ment ot  a  normally  situated  placenta.  Some  unusually 
ni  wave  of  that  imperceptible  uterine  action  that 
goes  on  ju-t  before  labor  set-  in  maj  cause  a  minute  vt  -- 
Bel  of  the  placenta  t"  yield,  and  a  -mall  effusion  excites 
gn  ater  uterine  action  and  tend-  to  increase  itself.  Emo- 
tional and  traumatic  causes  and  over-exertion  may  also 
.-tart  a  separation  of  the  placenta  I'll,  accident  rarely 
i-  after  the  completion  of  the  flrsl  stage,  and  i-  more 
frequent  before  dilatation  begins.  The  blood  effused 
maj  escape  from  the  uterus,  in  which  case  we  have  a 
warning  of  what  i-  or,  what  i-  more  danger- 

ous, it  maj  i"  retained,  constituting  the  internal  or  con- 
cealed haemorrhagi  hi  the  latter  case  the  blood  collects 
either  in  the  cavitj  formed  bj  the  central  detachment  of 
the  placenta,  or  between  the  uterine  wall  and  the  mem- 
branes, or  in  the  amniotic  cavity,  or  I  ice  in  the  uterus,  hut 
detained  through  a  completely  obstructing  presenting  part. 
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The  symptoms  of  this  alarming  accident  are  sometimes 
obscure.  Pain  is  usually  present,  and  is  sometimes  severe; 
there  are  the  symptoms  of  ansemia  and  shock,  which  may 
go  to  the  extent  of  actual  collapse,  with  imperceptible 
pulse,  sighing  respiration,  etc.  There  is  distention  of  the 
uterine  tumor  which  may  cause  marked  dyspnoea.  The 
shape  of  the  uterus  becomes  irregular  and  the  contour  of 
the  foetus  cannot  be  made  out,  and  by  auscultation  the 
heart-beat  is  found  to  be  very  feeble.  The  labor  pains 
diminish  or  cease.  On  the  whole,  the  most  striking  sign 
is  the  great  prostration  without  any  evident  cause  to  ac- 
count for  it.  The  condition  suggests  uterine  rupture, 
for  which  accident  the  other  may  indeed,  in  some  cases,  be 
considered  vicarious.  But  in  rupture  the  uterus  rather 
diminishes  in  size  than  increases,  the  presenting  part  re- 
cedes, and  the  foetus  may  even  be  felt  lying  free  in  the 
abdominal  cavity.  If  any  of  the  blood  escapes  from  the 
cervix,  it  serves  to  clear  up  the  diagnosis,  and  the  prog- 
nosis in  such  cases  is  believed  to  be  better,  not  alone  be- 
cause we  know  with  what  we  have  to  deal,  but  because 
the  uterine  walls  are  less  flaccid  than  when  the  blood  is 
pent  in.  In  general  we  may  say  that  the  prognosis  is 
very  bad,  both  as  regards  mother  and  child  ;  worse,  in 
fact,  for  the  same  amount  of  hemorrhage,  than  in  pla- 
centa praevia. 

The  treatment  must  be  directed  to  emptying  and  secur- 
ing contraction  of  the  uterus  as  soon  as  possible,  as  this 
affords  the  only  chance  of  closing  the  bleeding  vessels, 
as  well  as  of  saving  the  child  from  asphyxia.  If  dilata- 
tion has  not  begun  it  must  be  performed  manually  or 
with  Barnes's  bags,  and  the  child  delivered  by  version  ;  or, 
if  the  head  lias  descended,  by  forceps.  Some  authorities, 
dreading  the  shock  of  the  artificial  delivery  in  the  pa- 
tient's weak  state,  advise  rupturing  the  membranes  and 
waiting,  or  using  the  tampon.  If  no  part  of  the  ovum 
have  escaped  from  the  uterus,  the  tampon  may  safely 
control  the  bleeding,  because  no  great  amount  of  stretch- 
ing of  the  uterine  wall  can  occur.  But  if  the  waters  have 
escaped,  a  dangerous  distention  with  blood  of  the  space 
formerly  occupied  by  the  amniotic  fluid  may  be  going  on. 
Constant  pressure  upon  the  fundus  must  be  maintained  to 
prevent  the  uterus  from  refilling  after  the  escape  of  a  por- 
tion or  the  whole  of  the  foetus.  Sometimes  the  placenta 
is  expelled  with  a  great  gush  of  blood,  meaning  that  the 
blood  has  accumulated  under  a  central  separation  of  the 
placenta,  and  escaped  only  when  the  margin  of  the  pla- 
centa gave  way. 

The  condition  of  the  mother  must  not  be  neglected 
during  and  after  the  emptying  of  the  uterus,  but  symp- 
toms of  shock  must  be  met  by  subcutaneous  injections  of 
ether  or  brandy,  heat  applied  to  the  extremities,  etc.  Ergot 
should  be  administered;  and  the  uterus  held  by  the  hand 
for  hours,  if  necessary,  till  permanent  contraction  is  as- 
sured. 

Post-partu m  haemorrhage  is  spoken  of  as  primary  when 
it  occurs  within  twenty-four  hours  after  the  birth  of  the 
child.  Later  than  that  it  is  called  secondary  haemorrhage. 
The  primary  form  only  will  be  considered  in  this  connec- 
tion ;  so  far  as  it  is  dependent  on  retained  or  adherent  pla- 
centa, it  has  been  already  described  under  the  head  of 
impaired  action  of  the  mechanical  forces  of  labor.  The 
more  frequent  condition  accompanying  the  accident  is 
that  of  simple  uterine  relaxation.  The  predisposing  causes 
of  this  atony  are  great  distention  (hydramnios,  twins), 
rapid  labor,  and  constitutional  weakness,  as  manifested 
by  albuminuria,  spansemia,  leucocytha'mia.  The  same 
women  are  subject  to  it  in  successive  pregnancies-;  irre- 
spective of  any  general  hemorrhagic  diathesis,  though, 
of  course,  if  the  latter  exist,  labor  is  perilous,  like  any 
other  accident  that  involves  the  shedding  of  blood. 

The.  more  immediate  causes  are  exhaustion,  over-hasty 
extraction  of  the  placenta,  retention  of  urine,  uterine  mal- 
positions and  tumors,  especially  fibroid.  The  employment 
of  anaesthetics  during  labor  is  generally  regarded  as  in 
some  degree  predisposing  to  haemorrhage.  A  quick  pulse 
after  labor  is  a  sign  that  the  normal  reduction  of  vascular 
tension  has  not  occurred,  and  should  cause  special  watch- 
fulness in  the  attendant  lest  haemorrhage  follow. 

The  diagnosis  is  usually  painfully  obvious.     The  only 


precaution  to  be  observed  here  is  to  make  sure  that  the 
blood  escapes  from  the  interior  of  the  uterus,  and  not  from 
laceration  or  thrombus  of  the  lower  genital  tract.  The 
usual  symptoms  of  acute  anaemia  rapidly  supervene,  and, 
if  the  bleeding  is  not  checked,  the  patient  dies  at  once, 
even  in  the  midst  of  the  grat  illations  of  her  friends  on  the 
apparently  successful  completion  of  her  labor. 

Treatment. — Prophylaxis  should  beattempted  in  women 
who  have  seriously  flooded  after  previous  confinements. 
This  consists  in  improving  the  constitutional  condition, 
as  far  as  possible,  during  the  pregnancy,  by  the  admin- 
istration of  tonics.  At  about  the  beginning  of  labor  a 
full  dose  of  quinine  (0.7  to  1.  Gm.)  is  very  useful.  Ergot 
may  be  administered  earlier  in  the  labor  than  is  other- 
wise prudent,  namely,  during  the  second  stage,  and  must 
be  given,  at  latest,  as  soon  as  the  child  is  born,  preferably 
subcutaneously. 

To  treat  intelligently  a  case  of  postpartum  flooding,  it 
is  important  to  remember  just  how  nature  ordinarily  pre- 
vents bleeding.  The  muscular  walls  in  which  the  sinuses 
ramify  contract  firmly,  thereby  closing  the  torn  ends  of 
the  vessels,  flattening  and  obliterating  the  venous  sinuses, 
and  thus  holding  in  the  blood.  This  contraction,  at  first 
rhythmical,  speedily  becomes  tonic,  and  obviously  must 
remain  so  in  order  that  there  may  be  no  danger  of  recur- 
rent haemorrhages.  It  may  be  pointed  out  here  that  just 
this  tonic  contraction  is  what  ergot  produces.  It  would 
be  disastrous  if  it  occurred  before  the  uterus  was  emptied, 
but  after  that  time  is  most  desirable.  The  uterine  vessels 
themselves  undergo  a  certain  amount  of  retraction  which 
narrows  their  gaping  mouths.  Thrombi,  of  course,  form 
in  the  ends  of  these  vessels,  but  it  should  be  distinctly 
remembered  that  their  part  in  the  control  of  haemorrhage 
is  secondary  to  that  of  mechanical  compression  of  the 
vessels  through  muscular  contraction.  When  the  latter 
means  fail,  the  former  may  serve  to  keep  back  the  blood  ; 
but  naturally  the  thrombi  are  superficial  and  do  not  reach 
far  into  the  intermuscular  veins.  If  by  relaxation  of  a 
uterus  which  has  once  been  contracted,  the  blood  again 
fills  the  uterine  sinuses,  of  course  whatever  thrombi  have 
formed  are  washed  out,  and  must  form  anew  after  the 
sinuses  have  again  been  closed. 

All  treatment,  then,  should  be  directed  primarily  to  se- 
curing firm  uterine  contraction.  If  every  means  tried 
fails  to  do  this,  we  may,  as  a  last  resort,  try  to  stanch  the 
blood  by  promoting  thrombosis  through  the  introduction 
of  a  styptic  like  MonstTs  solution,  or  liq.  ferri  perchlo- 
ridi,  each  diluted  with  four  or  five  times  its  volume  of 
water,  and  swabbed  about  the  inner  uterine  wall.  But 
such  thrombi  afford  a  nidus  for  septic  infection,  besides 
that  any  later  attempt  to  secure  completer  contraction  of 
the  uterus  is  liable  to  dislodge  them. 

The  simpler  means  for  aiding  the  uterus  to  contract — 
frictions  of  the  fundus,  ergot,  etc.— have  been  already  de- 
scribed under  the  management  of  normal  labor. 

As  a  prerequisite  to  complete  uterine  contraction,  the 
viseus  must  be  empty.  Hence  the  necessity,  if  the  uterus 
remains  relaxed,  of  passing  in  the  hand  and  removing 
whatever  is  in  the  interior,  whether  it  be  placenta,  or 
blood-clots.  The  presence  of  the  hand  also  acts  as  a 
stimulus  to  the  organ  to  contract,  and  sometimes  the  ac- 
tion will  be  so  strong  as  to  expel  the  hand.  If  it  does 
not  respond,  however,  a  piece  of  ice  may  be  introduced, 
or  that  failing,  a  stream  of  water  (to  which  it  is  well  to 
add  some  antiseptic  like  carbolic  acid,  1  to  1,000;  or  cor- 
rosive sublimate,  1  to  3,000)  at  a  temperature,  of  120°  F. 
The  alternate  application  of  heat  and  cold  sometimes  has 
a  better  effect  than  either  agent  alone  ;  or  warm  water  may 
be  used  internally,  with  ice  externally,  over  the  fundus. 
During  all  this  time  the  uterus  must  be  stimulated  from 
without  by  friction  ;  in  tact,  the  hand  of  an  attendant 
should  be  kept  over  the  womb  constantly  till  the  contrac- 
tion is  permanent. 

Faradic  electricity  has  been  found  very  useful  in  these 
cases.  If  an  intra-uterine  electrode  is  at  hand,  it  is  to  be 
passed  to  the  fundus,  and  the  other  electrode  applied 
externally  ;  or  both  electrodes  may  be  used  over  the  ab- 
domen. 

Vinegar  is  sometimes  effective,  and  possesses  the  advan- 
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ol  i"  in.'  generally  a(  band.  1'  may  be  introduced 
into  the  uterus  on  a  piece  oi  compress  cloth,  and,  :>i  the 
same  time  be  given  internally  in  doses  of  an  ounce,  re 
peated  ii  net  essarj  It-  effect,  when  taken  into  the  stom- 
ach, l  in-  l>een  claimed  as  even  more  rapid  and  satisfactory 
than  thai  i 

aed  advantage  of  the  Latter  druo  maj  be 
attained,  and  even  increased,  b\  subcutaneous  injection 
called  ergotine,  which  is  usually  only  an  extract 
oi   three  to  Ave  grains.     The  bo  called 
•  inn  of  Tanret,  though  claimed  to  be  the  true  alka- 
loid oi  ergot,  is,  ii  ia  to  be  feared,  quite  inert.     The  dose 
ommended  is  one  half  a  milligramme  i ,      of  grain)  of 
otinine,  injected  in  the  gluteal  region, 
[f  there  ia  much  feebleness  of  pulse  from  the  1"--  of 
blood,  a  hypodermatic  injection  of  ether  (6m.  2,  =  ■'   80) 
i-  indicated.    The  head  should  be  low .  anil  the  tool  of  the 
bed  raised 

( pression  of  the  abdominal  aorta,  though  usually 

onlj  of  temporary  effect,  ma]  turn  the  scale  in  the  pa- 
tient's favor  in  some  very  critical  cases.  Ii  should  be 
pressed  against  the  spinal  column. 

Transfusion  or  intravenous  injection  has  Baved  some 
lives  that  would  otherwise  have  been  lost  from  post- 
partum haemorrhage.  While  defibrinated  blood  is  doubt- 
less :i  g 1  fluid  to  use,  ii  is  not  always  attainable,  and 

takes  time  to  prepare.     A-  the  great  need  of  theanaemi- 

ated  system  is  something  t"  nil  up  the  blood-vessels  and 

ive  the  heart  material  to  work  upon,  a  simple  saline 

solution  i-  as  good  as  anything.     Ii  may  be  prepared 

thus  ; 

Sodii  chloridi 6.  =  5  jss. 

Sodii  bicarl atis 1.  =  gr.  xv. 

Aquae  destillatae  (vel  purse). .  1,000.  =  0  ij.+ 

Ii  should  be  kept  at  a  temperature  of  100  t<>  104°  F., 
and  filtered  free  of  all  suspended  matters.  A  vein  should 
in-  opened  (most  conveniently  at  the  bend  of  the  elbow), 
a  cannula  introduced  centnpetally,  and  tied  in.  The 
solution  i-  then  allowed  to  run  into  the  vein  Blowly  from 
a  fountain-syringe  with  a  "head"  of  two  or  three  feet. 
Tin-  1 1 1 i.  t  care  necessary  i-  to  avoid  introducing  any  air. 
One  to  four  pints  of  'In-  fluid  are  introduced,  according 
tD  the  effect  on  the  circulation.  If  for  any  reason  the 
vein  cannot  in-  found  an  artery  may  In-  used. 

Should  a  moderate  1 1  < » vs.  continue,  despite  the  measures 
above  advised  for  checking  it,  ii  is  probably  due  to  re- 
tained portions  of  the  secundines,  and  a  thorough  curet- 
ting of  the  uterus  with  a  dull  curette  is  proper,  though 
tlii-  measure  is  more  usually  necessitated  by  the  so-called 
"  Beo  mdary  "  haemorrhages. 

The  obstetric  binder  should  never  be  applied  in  cases 
of  post  partum  haemorrhage  till  some  hours  after  uterine 
contraction  is  assured.  It  cannot  prevent  the  relaxation 
of  the  uterus,  and  may  serve  to  conceal  the  fact  that  it 
has  taken  place.  Moreover,  it  interferes  with  the  fric- 
tion of  the  fundus,  which  may  be  necessary  to  retain  the 
contraction  that  ha-  been  secured. 

Laa  f  the  Gt  ittal   Canal.  —  Ruptures  of  the 

uterus,  inasmuch  as  they  interfere  with  the  mechanism 
oi  Laboi  have  been  considered  above  in  their  appropriate 
connection.  The  significance  of  lacerations  below  this 
situation  ia  in  connection  with  the  subsequent  welfare  of 
the  mother,  rather  than  with  any  impediment  caused  to 
the  birth  of  the  child, 

with  the  cervix,  we  may  have  transverse  or 
longitudinal  tear-      The  former  may  be  so  extensive  a- 

t<>  involve  the  separati i  a  i  omplete  ring  "t  tissue  ;  "i" 

the  anterior  lip  ma]  be  torn  off.  But  a  laceration  of  the 
it  usually  involve  the  peritoneum.  Atmost 
then-  i-  infiltration  of  the  adjacent  connective  tissue. 
Longitudinal  fissures  are  more  common  than  transvi 
in  taei.  tin-  former,  it  hut  slight  in  extent,  may  he  con- 
sidered physio  I'Ih    so-called  "show"  of  labor 

i-  'lie    I"  -mall  iinl-  nf  the  muCOUS  inemliraiie.      There  i- 

liltle  pain  even  if  the  rent  extends  to  the  vaginal  junc- 
tion, though  inn  it  r  these  circumstances  then'  may  be 
considerable  haemorrhage  It  the  latter  symptom  be  oh 
served,  the  uterus  being  properlj  contracted,  the  state  of 


the  cervix  should  always  he  inquired  into,  if  the  haem- 
orrhage he  moderate,  and  from  a  -mall  tear,  it  can  he 
controlled  by  ice  or  hot  injection,  and  the  laceration  will 
usually  heal  kindly.  If.  however,  the  rent  i- of  consid- 
erable extent,  it  Bbould  he  sewed  together  at  once,  the 
patient  being  placed  on  the  side,  Sims'  Bpeculum  intro- 
l  arid  tin  cervix  drawn  down  with  vulsellum  for- 
silver  wire  or  carbolized  silk  may  he  used  for  the 

suture. 

Lao  ration  ol  'he  vagina  in  its  upper  portion  may  pe* 
forate  into  the  abdominal  cavity,  In  an  extreme  case  the 
vagina  ha-  been  quite  torn  off  from  the  uterus.  Fistu- 
lous tract-  into  the  bladder  or  rectum  usually  result  from 
a  slough,  which  ha-  been  produced  by  long-continued 
pressure  of  the  head.  The  truerentsof  the  vagina  are 
u-uall\  longitudinal,  and  extend  only  through  the  mucous 
submucous  tissue.  They  are  caused  by 
the  transit  of  the  head  or  the  use  of  instruments.  If 
superficial,  thej  beal  quicklj  by  granulation;  if  deeper, 
there  is  infiltration,  pain,  and  fever.  Treatment  is  usu- 
ally unnecessary  fun  her  than  to  secure  cleanliness,  and  to 
dust  with  iodoform.  If.  however,  then- should  he  much 
bleeding,  this  must  be  checked;  tor  which  ice,  hot  water, 
or  even  the  tampon  may  he  required. 

The  vaginal  out  let  i-  especially  prone  to  laceration  dur- 
ing labor,  small  rents  an- 1  i  he  -ecu  in  the  labia  mi- 
nora, and  about  the  urethra,  while  the  fourchette  is  gener- 
ally torn  during  the  first  Labor.  Infrequently  there  are 
deeper  rents  in  the  upper  part  of  the  vulva,  in  the  neigh- 
borhood "I  the  clitoris  BjOd  urethra,  where  there  is  much 
erectile  tissue.  These  may  give  rise  to  serious  haemor- 
rhage, which  i-  sometimes  ascribed  to  the  uterus,  when 
a  visual  examination  would  -how  at  once  their  true 
source.  When  arteries  are  ihu-  ruptured,  it  i-  often  dif- 
ficult to  ligature  them,  on  account  of  the  spongy  and 
brittle  tissues  in  which  they  are  situated  :  and  still,  when 

a  large  vessel  i-  turn,  an  attempt  -hould  be  made  to  apply 
cither  the  direct  Ligature,  acupressure,  or  suture,  fee, 
hoi  water,  compression,  and  finally  Btyptics,  are  the 
means  usually  most  available  in  controlling  the  free  ca- 
pillary haemorrhages  of  this  region. 

Rupture  of  the  perineum  is  by  far  the  comn 
laceration  occurring  during  labor.  Unlike  the  rent-  just 
described  at  the  upper  part  of  the  vaginal  outlet,  t 
tears  do  not  usually  cause  serious  haemorrhage.  Their 
chief  mischief  i-  primarily  in  their  exposure  of  a  wounded 
surface  to  the  risk  of  septic  infection  ;  and  secondarily,  in 
the  impairment  of  the  integrity  of  the  sphincter,  or.  at 
lea-t.  in  the  abolition  of  the  uterine  support  which  is  af- 
forded by  a  whole  perineum.  As  has  been  hinted,  a  rupt- 
ure of  the  fourchette  may  be  considered  almost  physio- 
logical.   Schroeder  saj  -  thai  it  i-  preserved  in  thirty-nine 

per  cent,  of  primiparie.  which  seem-  a  generous  estimate. 

No  treatment  is  required  tor  such  a  rupture. 

The  more  extensive  fissures,  which  are.  unfortunately, 
common,  involve  much  more  than  the  vaginal  outlet. 
The  posterior  wall  of  the  vagina,  and  more  or  less  of  the 
pyramidal-shaped  perineal  body,  may  he  torn  through,  as 
well  as  the  am.  rim'  portion  of  the  rectum.  If  the  latter 
i-  turn  above  the  sphincter  there  will  he  incontinence  of 
faeces  and  gas  A  so-called  central  perineal  laceration 
occur-,  when  -nine  ti— ue  remain-  intact  between  the 
wound  and  the  vulva.  Such  a  rent  may  affect  only  the 
skin  of  the  perineum,  or  only  the  mucous  membrane  of 

the  vagina,  or  both  Of  these  surface-,  with  the  immedi- 
ately subjacent  tissues,  leai  ing  an  intermediate  portion  of 
the  perineum  ini.-ut.  Or,  more  rarely,  there  i-  a  com- 
plete perforating  central  rupture,  with  a  bridge  of  tissue 
in  front  of  it.  It  has  been  said  even  that  the  head  1ms 
In  in  expelled  through  such  a  fissure.  A  central  rupture 
may  occur,  and  then  the  perineum  tear  hack  from  its 
edge  i"  in.  i  i  it,  so  that  one  continuous  laceration  is  the 
re-ult. 

The  rupture  is  usually  caused  by  the  distention  pro- 
duced by  the  head,  hut  may  he  due  to  the  emergence  of 
the  should)  re,  or  even  to  that  of  the  plac<  nta.  It  i-  also 
especially  frequenl  when  the  head  i-  delivered  by  for- 
ceps  Hence  tin-  advisability  of  removing  the  for. 
win  ii  poss  :    before  the  head  emerges,  and  of  al- 
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lowing  it  to  be  expelled  without  even  the  slight  increase 
of  bulk  involved  by  the  presence  of  the  forceps  blades. 
The  prophylaxis  of  perineal  laceration  has  already  been 
considered  under  the  management  of  normal  labor. 
While  this  is  of  importance,  it  must  not  be  assumed  that 
the  occurrence  of  rupture  necessarily  implies  any  lack  of 
skill  on  the  part  of  the  attendant.  A  large  head,  a  pecu- 
liarly friable  perineal  tissue,  a  narrow  pubic  arch,  or  a 
very  slight  degree  of  pelvic  inclination,  all  conduce  to 
this  accident,  yet  none  of  them  is  within  the  control  of 
the  attendant. 

Visual  inspection  should  always  be  made,  to  see  if  the 
perineum  is  intact.  If  there  is  a  rent  of  half  an  inch,  or 
less,  no  suture  is  necessary,  only  cleanliness  and  a  pledget 
of  lint  soaked  in  an  antiseptic  fluid  or  dusted  with  iodo- 
form. These  wounds  occasionally  heal  by  first  intention, 
but  cannot  be  depended  upon  to  do  so.  Hence  the  neces- 
sity of  sutures.  For  this  purpose  carbolized  silk  or  cat- 
gut is  best,  though  some  prefer  silver  or  iron  wire.  If 
twenty-four  hours  have  elapsed  after  the  rupture  before 
its  discovery,  there  is  not  much  use  in  attempting  its 
primary  repair. 

An  anaesthetic  should  be  used  if  more  than  three  or 
four  stitches  are  to  be  needed.     If  the  patient  has  already 
been  under  ether,  the 
influence  of  it  had  bet-  ffiwj 

ter  be  prolonged  till 
the  stitches  are  in- 
serted. 

Before  placing  them 
the  oozing  must  be 
stopped,  and  any 
jagged  piece  of  flesh 
snipped  off  with  scis- 
sors, so  that  the  adja- 
cent sides  will  come 
smoothly  together. 
Should  the  anterior 
wall  of  the  rectum  be 
torn,  it  must  be  su- 
tured with  silk,  the 
knots  being  on  the 
inner  surface  of  the 
bowel.  Then  a  suture  is  in- 
serted well  behind  the  rup- 
tured edge  of  the  sphincter, 
carried  below  the  torn  sur- 
face, and  made  to  emerge  at 
a  corresponding  point  on  the 
other  side,  so  that  when 
drawn  tightly  it  holds  the 
edges  of  the  sphincter  to- 
gether. The  other  sutures  are 
placed  in  front  of  this  at  in- 
tervals of  1  to  2  ctm.,  being 
entered  about  1.5  ctm.  from  the  margin  of  the  fissure  and 
buried  beneath  the  torn  surface.  The  anterior  suture 
should  have  its  points  of  entrance  and  emergence  above 
the  angle  of  the  tear.  A  strong,  moderately  curved  needle, 
with  good  needle-holder,  answers  the  purpose  sufficiently. 
The  number  of  stitches  varies  with  the  extent  of  the  lacer- 
ation. In  the  ordinary  moderate  tears  twro  or  three  suf- 
fice. Care  must  be  taken  against  tying  them  too  tight, 
as  there  will  be  swelling  of  the  parts,  which  might  cut 
out  the  sutures.  Superficial  sutures  should  be  applied,  if 
necessary  to  secure  perfect  apposition,  either  to  the  skin 
or  the  vaginal  mucous  membrane.  Some  advise  -tying 
the  patient's  thighs  together,  and  having  the  urine  drawn 
by  catheter,  but  these  requirements  are  unnecessary.  The 
sutures  may  be  removed  after  the  fifth  to  the  seventh  day. 

The  separation  of  the  pelvic  articulations,  which  occa- 
sionally constitutes  so  important  an  obstacle  to  a  woman's 
locomotive  powers  after  labor,  is  not,  like  the  phenomena 
just  described,  a  rupture  of  the  pelvic  canal  due  to  labor, 
but  is  merely  an  inordinate  degree  of  that  play  of  the 
joints  of  the  pelvis  which  is  physiological  to  pregnancy. 
Under  rest  and  the  use  of  a  firm  hip  bandage  it  usually 
does  well ;  though  sometimes  the  condition  persists  for  a 
considerable  time. 


Inrcrsion  of  the  Uterus. — This  accident  occurs,  ac- 
cording to  the  figures  at  the  Rotunda  Hospital,  in  1  out 
of  190,000  labors.  Other  observers,  particularly  those 
more  recent,  assign  to  it  a  somewhat  greater  frequency. 
It  may  be  either  acute  or  chronic,  the  former  occurring 
before  involution  is  complete,  the  latter  after  that  time 
or  in  the  non-pregnant  organ.  In  this  connection  we 
have  to  do  with  the  acute  form  of  the  accident. 

Inversion  usually  occurs  immediately  or  within  an  hour 
after  the  birth  of  the  child.  Its  proportional  frequency 
seems  to  be  about  the  same  in  primiparae  and  multipara'. 
It  may  occur  in  pregnancies  of  only  three  or  four  months. 
The  inversion  may  vary  in  degree  from  a  slight  indenta- 
tion to  an  introversion  or  depression  of  the  whole  fundus 
into  a  cup-shaped  cavity,  or  may  go  on  to  a  complete 
turning  of  the  uterus  inside  out.  In  the  severer  cases 
the  internal  cavity  of  the  uterus  presents  at  or  outside  the 
vulva  (see  Fig.  1969). 

The  symptoms  are  those  of  haemorrhage  and  shock, 
and  are  like  those  of  rupture  of  the  uterus  and  of  post- 
partum haemorrhage.  The  accident,  however,  does  not 
occur  till  a  time  later  than  rupture  of  the  uterus.  Haem- 
orrhage is  said  to  have  been  slight  in  some  cases  where  the 
inverted  portion  is  strongly  compressed.     But  unless  this 

compression  is  strong 
J         and  constant   enough 
■':  ■  ■  *\    to  constitute  an  effec- 
tive   tourniquet,    the 
bleeding  is  abundant, 
for  the  reason  that  the 
uterine  sinuses  cannot 
be  closed,  as  normal- 
ly,     by     contraction. 
There  is  pain    and   a 
sense  of  fulness  with 
tenesmus.     The  diag- 
nosis in  acute  cases  is 
usually    easy,   a    de- 
pression being  felt  in 
the  normally  rounded 
contourof  the  fundus, 
and  a  roughened  body 
projecting  downward 
lgina.    The  finger  fails 
to  pass  upward  in  any  direc- 
tion into  the  cervix.    The  pro- 
jecting fundus   may  or  may 
not  still  have  the  placenta  ad- 
hering to  it. 

The  causes  of  this  accident 
appear  to  be  diverse.  It  was 
formerl3r  stated,  somewhat 
dogmatically,  that  it  was  al- 
ways produced  by  misman- 
agement of  the  placenta,  usu- 
ally by  traction  upon  the  cord  by  "  ignorant  midwives.-" 
Doubtless  this  factor  has  been  present  in  some  of  the 
cases,  but  certainly  in  by  no  means  all.  The  same  may 
he  said  as  to  its  relation  with  a  cord  abnormally  short, 
either  naturally  or  because  of  its  being  wound  about  the 
fcetus'  neck.  A  short  cord  is  more  likely  to  be  ruptured 
or  to  detach  the  placenta  prematurely  than  to  invert  the 
uterus.  Manual  expression  of  the  placenta  practised  pre- 
maturely or  unskilfully  has  been  the  immediate  cause  of 
inversion.  Digital  extraction  and  delivery  in  the  vertical 
position  have  also  been  assigned  as  causes.  It  is  probable, 
however,  that  the  most  potent  causes  are  predisposing 
rather  than  immediate  ones,  so  that  the  occurrence  of  in- 
version by  no  means  brings  any  aspersion  on  the  skill  of 
the  attendant. 

Anamiia,  uterine  inertia,  with  slow,  tedious  delivery, 
and  on  the  other  hand  stormy  and  precipitate  labors,  ex- 
cessive amniotic  fluid  and  haemorrhage  predispose  to  the 
accident.  There  is  ground  for  bejieving  that  the  com- 
mon condition  produced  by  these  diverse  causes  is  irreg- 
ular uterine  contraction,  some  of  the  fibres  being  relaxed 
while  others  act  strongly  ;  in  this  way  the  firmer  parts 
are  drawn  down  through  the  latter.  Usually  the  fundus 
is  contracted  while  the  cervix  is  relaxed,  though  the  op- 
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posite  condition  may  obtain.  The  placental  Bite  itself  is 
liable  in  be  somewhat  paralyzed,  in  which  case  a  « i <  pi 
.-.inn  ma)  begin  ;ii  thai  spot,  which  gradually  increases  as 
the  action  or  the  neighboring  fibres  draws  more  and  more 
tissue  into  its  grasp.  In  some  cases  tin-  same  accident 
uas  liapp  woman  more  than  once,  so  thai  thi 

tendanl  was  forewarned,  and  bb  much  as  possible  I 
armed  against  it.     The  bard  globe  ol  the  uterus  wot 

iiw    less  distinct,  and  with  one  strong,  active  pain 

1 1 in  and  uterus  were  expelled  tog<  thi  r 
The  prognosis  i  ive,  the  mortality  being 

al  from  twentj  five  to  thirty-three  per  cent,  Still,  much 
depends  on  the  promptness  and  wisdom  oi  the  treatment. 
\l     i  die  of  shock,  some  of  hsemorrhagi    andaveryfew 

tbsequent  inflammation 

The  treatment    should    b<    preceded   b]    injections  of 

brandy  and  ether,  if  the  symptoms  of  collapse  are  im- 

minent.     It  the  placenta  nave  not  been  detached,  ii   is 

better  to  rem  ive  it,  because  il  is  i  do  ii  when  ii  is 

under  the  fingers  than  fr the  cavitj  of  the  uterus,  and 

because  removal  after  redui  b.1  cause  ri 

hi  the  inversion,  and  furthi  r,  because  there  is  a  li  ss  bulk 
reduced,  the  pla<  i  I  be  way.      \  d 

aesthetics  Bhould  be  avoided,  both  from  the  danger  of  de- 
lay and  the  increased  liability  to  haemorrhage.     An  ex- 
ception  maj    be  made  if  thi  ii  >n  ol   the  i  in  i\ 
aboul  the  protruding  organ  is  so  strong  as  to  previ  at  r< 
duction.     The  fingers,  made  into  the  Bhapeofaconi 

the  knuckles,  should  be  applied  to  the  neighborh I  of 

a  Fallopian  tube  rather  than  in  the  middle  of  the  fundus. 

reduction  of  the  parts  should  In-  made  in  the  inverse 
order  of  the  occurrence  of  the  inversion.  Tin'  othi  r  band 
ut  the  operator  should  stead)  the  uterus  from  above,  in 
order  that  the  vagina  maj  not  It  Lacerated  by  the  upward 
pressure.  Tin'  pressure  should,  of  course,  have  reference 
in  the  axis  of  the  pelviccanal,  ami  should  toward  the 
end  deviate  to  one  side  (preferablj  the  left)  of  the  mesial 
line,  in  order  in  avoid  the  promontory  of  the  sacrum. 
Sometimes  the  fundus  goes  back  with  a  "  snap,"  some- 
times without.  Ii  ii  remain  flabby,  the  usual  means 
Bhould  in-  taken  to  insure  perfect  and  uniform  contrac- 
tion. A  hot  antiseptic  douche  tends  to  meet  this  indica- 
tion, a-  well  as  in  pn  vent  septic  consequences  of  the  ma- 
nipulation. 

Pudendal  hamalocele,  <•/•  Qvrombus,  is  the  name  given  in 
a  tumor  caused  either  during  or  immediately  following 
labor,  bj  the  rupture  of  a  blood-vessel  without  external 

in-  i.i  the  blood,  ft,  of  course,  requires  to  !»■  disiin- 
guished  from  the  condition  of  thrombosis,  which  occurs 
inside  the  veins  ami  arteries— periuterine,  peripheral,  ami 
pulmonary — ami  which  belongs  in  the  pathology  of  the 
puerperal  Btate.  The  extravasated  blood  of  which  we 
linn  .nr  speaking  is  sometimes  found  in  the  perimetric  ti-- 
sues,  in  imr  ami  behind  the  uterus,  and  in  the  adjacent 
cellular  tissue,  as  well  as  between  the  fasciae  of  the  peri- 
neum. In  these  situations  hematocele  maj  cause  much 
discomfort  from  pressure,  ami  may  interfere  with  the 
functions  of  bladder  and  rectum.  The  abundant  vascu- 
Lai  supply  of  the  lower  vagina  and  the  vulva  forms  a 
frequent  seal  for  this  accident,  and  ii  is  here  that  the  true 
pudendal  tbrombua  occurs.  Modi  rati'  sized  ha  matocelea 
undergo  absorption,  without  finding  their  way  to  con- 
tact with  the  outer  air.  This  is  a  fa ^  orable  result,  because 
ni  tin-  lessened  chance  ol  septic  infection,  and  because 
tin-  tension  produced  bj  an  unbroken  skin  tends  to  check 
tin  bleeding.  J  Jut  lai  rarely  escape  rupture, 
i  or  later. 
The  patieut's  first  sensation  \\  hen  the  blood-vessel  gives 
way  is  pain,  which  is  accompanied  bj  the  rapid  forma- 
tion of  a  tumor.     It  the  amount  ol  bl 1  effused  is  great, 

then    in  the  usual  symptoms  ol  Bhock  from  haemorrhage. 

lid  the  aci  ident  happen  before  the  birth  of  the  child, 
there  may  be  such  encrt  a  the  canal  as  to  obstruct 

vaj  ol   the  foetus,  though  the  other  dangers  of  this 

ident  usually  much  outweigh  that  ol  ion.    The 

i-  usual  1)  easj  from  the  character  of  the  pain 

and  the  rapid  appearance  ol  the  tumor     W  ben  accessible 

to  Bight   ii-  purple  color  is  characteristic.      Sometimes 

spontaneous  rupture  laki  -  pku  i  aosia 


nt   in  ii  (for  the  fatality  i-  considerable)  is  due 

only  partially  to  the  loss  ol  blood,  primarily  or  second- 
arily, Inii  more  to  the  nidus  afforded  b)  Bloughing  ti 
and  decomposing  clots  for  septii  infection. 

The  treatment  requires  the  removal  ol  such  pressure 
as  maj  obstruct  the  return  of  blood  bj  the  early  comple- 
tion of  the  labor,  with  forceps  or  otherwise.  If  the  sac 
in  go  large  as  to  be  in  danger  of  rupture,  or  if  the  symp- 
toms ol  loss  ol  bl I  are  urgent,  and  pressure  externally 

does  not  i  lurk  the  oozing,  the  tumor  is  to  be  incised  and 
the  clots  turned  out,  «  hile  lint  soaked  in  oil  and  enclosed 
in  compress-cloth  is  to  be  forced  into  the  cavity  and  con- 
fined bj  pressure.  Only  in  cases  of  extreme  urgency 
Bhould  stj  ptics  be  introduced  into  the  cavity,  as  the  clots 
1 1  j  ii—  formed  are  liable  to  decomposition.  Pressure  can 
be  contributed  in  cases  of  thrombus  of  the  vulva  bye 
colpeurynter  idled  with  ice-water.  This  hydrostatic 
pressure  is  not  needed  for  more  than  ten  or  twelve  hours. 
Frequent  antiseptic  vaginal  injections  should  be  given, 
ami  a  similar  fluid  should,  a-  -non  as  the  hemorrhage  has 
ceased,  be  tin-own  into  the  cavity  of  the  hematocele. 
Tampons  of  cotl r  sponge  are  to  be  avoided,  on  ac- 
count of  the  risk  of  infection,  if  Buppuration  occur-  in 
a  sac  which  was  not  opened,  as  will  sometimes  happen, 
it  will,  oi  require  incision,  which  in  the  case  of 
vulvar  abscess  i-  best  made  on  the  inner  edge  of  the  la- 
bium maj  us ;  careful  antiseptic  precautions  should  be  ob- 
served. 

Emphysema  of  the  cellular  tissue  i-  sometimes  caused 
suddenly  during  labor,  especially  during  the  violent  ex- 
pulsive efforts  "i  the  seconfl  stage.     The  diaphragm  being 
land  the  glottis  closed,  probably  a  slight  laceration 
of  the  upper  air-tract  is  produced,  which  permits  the  air 
in  escape  under  the  -kin.     The  accident  i-  recognized  by 
the  sudden  appearance  and  rapid  <  stension  of  the  swell- 
ing, which  may  invade  the  chest,  neck,  ami  face,  ami  by 
the  sense  of  crepitation  imparted  to  the  finger.      It  a  ■ 
not  to  be  associated  with  pneumo-thorax  or  any  disi 
of  tin-  lungs,  though  in  a  person  having  antecedent  lung 
di-ea-e   a   similar  strain  might  doubtless  cause  rupl 
of  an  air-vesicle  and  resultant  pneumo-thorax.     In  the 
form  of  the  ac<  ident  just  described  the  prognosis  i-  t 
crally  <_ro"il— the  air  becomi  -  reabsorbed  and  the  rupture 
heal-  quickly  on  the  removal  of  the  -train  which  pro- 
duced it.     No  treatment  is  required.     A  much  graver  ami 
fortunately  rare  form  of  emphysema  is  that  which  attends 
ui  eri  ne  rupture.     1 1  is  subperitoneal,  at  least  at  the  outset, 
though  il  maj  Bpread  over  the  whole  abdomen,  or  even 
in  the  arm- and  head.     Ii  i-  believed  to  he  due  to  g, 
arising  from  putrefaction. 

\  11.  Conditions  Imperilling  thi  Life  op  thi; 
Foetus,  though  mm  Interfering  with  'int.  Prog- 
ress of  Labob  -Prolapn  oftlu  Funis. — This  accident  is 
due  in  general  to  causes  which  interfere  with  the  normal 
Closing  Up   Of  the    lower  Uterine    Segment    by  the  rounded 

bulk  of  the  occiput.  It  occurs  in  all  kinds  of  malprea- 
cntatioiis  and  malpositions,  in  low  placental  insertions, 
when  the  liquor  amnii  i-  excessive  and  the  bony  pelvis 
deformed.  The  prognosis  regarding  the  child  is  very 
grave,  hut  the  accident,  in  itself  and  irrespective  of  the 
complications  which  cause  it,  is  of  no  significance  as  re- 
Is  the  mother. 

Ii  may  in-  detected  either  prior  to  the  rupture  of  the 
membrane,  when  it  is  mor  properlj  spoken  of  as  a  ] 
entation  than  a-  a  prolapse  of  the  cord,  nr  after  that 
lime,  [f  discovered  at  the  former  period  we  should  try 
io  prevent  its  escape  at  the  rupturing  of  the  membranes, 
bj  keeping  tin1  patient  rigidly  in  the  latere  prone  position, 
and  in-  in  readiness  to  restore  the  prolapsed  cord  should 
il.  a-  i-  very  likely,  come  down.  A  colpi  in  \  liter  ma \  he 
introduced  to  support  the  membranes.  While  the  cord 
is  inside  the  membranes  there  is  little  actual  danger  of 
compression. 

Tin  prolapse  having  occurred,  there  i-  more  difficulty 
in  reducing  and  retaining  the  funis  if  the  head  presents 
than  if  -nine  other  pari  occupies  the  cervical  segment. 
Bxactlj  thi  same  contingency  which  is  the  greatest  safe- 
guard against  the  oc<  urn  nee  of  the  accident  is  the  great- 
est obstacle  to  ii-  reined)      Occasionally,  if  the  labor  in 
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progressing  rapidly  and  the  cord  is  carried  to  one  side  of 
the  sacral  promontory,  the  child  may  be  born  alive,  the 
period  of  compression  being  brief  enough  not  to  cause 
asphyxia.  But  this  chance  is  only  to  be  taken  when  a 
low  placental  attachment  or  some  other  reason  prevents 
the  permanent  reposition,  and  then  the  accelerating  influ- 
ence of  the  forceps  must  generally  be  employed.  If  the 
prolapsed  funis  be  an  accompaniment  of  moderate  flatten- 
ing of  the  pelvis,  shoulder  presentation,  or  placenta  pre- 
via, of  course  version  is  indicated,  and  some  of  the  best 
authorities  favor  this  measure  in  all  cases  where  reposition 
cannot  be  easily  and  quickly  effected. 

The  reposition  of  the  prolapsed  cord,  which  should  al- 
ways be  attempted,  is  effected  either  by  putting  the  pa- 
tient in  the  knee-elbow  position  or  by  the  use  of  an  in- 
strument. It  is  usually  well  to  combine  the  two  methods. 
The  pelvis  is  raised  by  the  woman  resting  upon  her  knees, 
and  the  chest  is  lowered  as  much  as  possible.  The  cord 
is  then  carried  into  the  uterus,  and  gravity  and  perhaps 
suction  tend  to  maintain  it  inside  the  womb.  It  is  recom- 
mended to  try  to  hook  the  cord  over  the  child's  foot.  If 
this  could  be  done,  it  certainly  would  be  an  excellent  dis- 
position to  make  of  the  cord.  If  the  cord  will  remain  in 
utero,  the  head  is 
brought  to  the  os 
by  external  press- 
ure exerted  on 
the  fundus  in  the 
endeavor  to  block 
up  the  exit  and 
so  keep  back  the 
cord.  Forceps 
may  even  be  need- 
ed to  effect  this. 

If  there  is  diffi- 
culty in  replacing 
or  retaining  the 
cord  by  the  hand 
alone,  a  repositor 
may  be  used.  Va- 
rious instruments 
have  been  de- 
signed for  this 
purpose  ;  none  is 
better  than  Ro- 
berton's,  which, 
consists  of  a  long 
elastic  catheter ;  a 
loop  of  twine  is 
passed  into  it  and 
drawn  out  a  little 
way  at  the  eye. 
The  stylet  is  in- 
serted to  give  it 
stiffness.  The 
prolapsed  loop  of 

cord  is  slipped  through  the  loop  of  twine,  and  the  whole 
js  pushed  up  past  the  presenting  part  to  the  fundus. 
Then  the  style  is  withdrawn  and  the  flexible  catheter  left 
in  situ,  to  be  expelled,  it  is  hoped,  only  with  the  child 
(see  Fig.  1970). 

There  is  often  great  difficulty  in  effecting  reposition, 
because  one  loop  after  another  comes  down  and  the  knee- 
chest  position  becomes  irksome  after  a  short  time.  In 
the  latter  case  the  woman  must  be  carefully  lowered  to 
one  side  upon  a  pillow  placed  under  the  hip,  the  relative 
position  of  the  thighs  and  abdomen  being  retained  as 
nearly  as  possible.  If  at  any  time  the  cord  is  discovered 
to  be  cold  and  pulseless,  and  if  the  foetal  heart-beat  is  no 
longer  delected,  it  may  be  assumed  that  the  child  is  al- 
ready dead,  and  the  labor,  so  far  as  this  complication  is 
concerned,  may  be  allowed  to  take  its  natural  course. 

Asphyxia  Neonatorum. — Coincidently  with  the  cessa- 
tion of  its  placental  respiration  the  new-born  child  should 
begin  its  autonomous  pulmonary  respiration.  The  sup- 
pression of  the  former  function  sometimes  leads  to  the 
premature  inception  of  the  latter,  the  child  being  still 
intrauterine  and  the  amniotic  fluid  instead  of  air  being- 
drawn  into  the  lungs. 


Fia.  1970. — Mode  of  Reposition,  by  Attitude  and 


Much  more  commonly  the  lungs  fail  to  take  up 
promptly  the  new  work  devolved  upon  them  at  the  mo- 
ment of  birth.  Indeed,  it  is  matter  for  surprise  that  the 
enormous  changes  in  the  circulatory  and  respiratory  func- 
tions which  occur  at  that  juncture  are  accomplished  with 
so  little  hesitation  or  disturbance  as  is  usually  the  case. 

The  beginnings  of  independent  respiration  are  attended 
with  slight  expansion  of  the  chest,  while  the  expiratory 
act  is  almost  always  accompanied  by  a  cry.  When  this 
does  not  occur,  the  attention  of  the  accoucheur  being  at- 
tracted by  an  ominous  quiet,  the  thoracic  walls  are  seen 
to  be  motionless,  while  the  foetal  heart-beat,  as  well  as  the 
pulsation  of  the  cord,  is  perceptible.  If  the  latter  phe- 
nomena are  absent,  it  is  a  still-birth  ;  as  long  as  the  heart 
continues  to  beat,  and  for  some  time  after  its  apparent 
cessation,  attempts  at  restoring  the  suspended  animation 
must  be  diligently  prosecuted. 

The  further  symptoms  of  asphyxia  are  cyanosis,  with 
possible  discharge  of  urine  and  meconium,  and  progres- 
sive failure  of  the  heart's  action. 

Among  the  ante-partum  causes  of  this  accident  are  dis- 
eases of  the  placenta  and  its  premature  separation  ;  also  a 
depraved  physical  state  of  the  mother,  due  to  any  grave 

disease  :  twisting 
or  knotting  of  the 
cord.  Asphyxia 
may  be  caused 
during  labor  by 
prolapse  of  the 
cord,  by  tedious 
and  difficult  la- 
bors, by  tlic  pro- 
tracted anesthe- 
tization of  the 
mother;  a  n  d 
sometimes,  it  is  to 
be  feared,  by  the 
tetanic  action  of 
the  uterus  due  to 
ill-advised  admin- 
istration of  ergot. 
Delay  after  the 
birth  of  the  head, 
the  vulva  tight- 
ly grasping  the 
child's  neck,  may 
also  give  rise  to  it. 
Another  variety 
of  the  accident  is 
due  to  cerebral  le- 
sions, which  are 
of tenest  caused 
by  severe  and  pro- 
tracted   compres- 

by  Repositor,  of  Prolapsed  Funis.     (Barnes.)  sion  with  the  for- 

ceps. 
Treatment. — The  first  thing  to  be  done  is  to  clear  from 
the  mouth  any  mucus  or  extraneous  matters  which  could 
interfere  with  the  ingress  of  the  air.  If  the  cord  is  beat- 
ing, it  is  not  to  be  cut.  Inasmuch  as  the  sensation  of 
external  cold  is  what  usually  sets  up,  through  reflex  ac- 
tion, the  function  of  respiration,  this  impression  should 
be  favored.  It  may  be  enhanced  by  sprinkling  the  face 
or  chest  with  a  handful  of  cold  water.  Cutaneous  irrita- 
tion, by  flipping  with  a  wet  towel,  may  answer  the  same 
purpose.  These  attempts  failing,  the  child  should  be 
dipped  alternately  in  basins  of  warm  and  cold  water,  the 
contrast  causing  a  more  marked  stimulus  than  either 
temperature  alone.  If  the  child  does  not  yet  breathe,  and 
the  cord  has  stopped  beating,  the  latter  should  be  cut,  in 
order  that  the  further  treatment  may  be  more  conve- 
niently carried  out.  It  is  well  to  allow  three  or  four  cu- 
bic centimetres  of  blood  to  flow  before  the  application 
of  the  ligature.  One  of  the  modes  of  performing  artifi- 
cial respiration  is  to  be  tried,  either  Marshall  Hall's  or 
Sylvester's,  according  to  the  preference  and  facility  of 
the  operator.  Inversion  of  the  child  is  said  to  have  given 
good  results,  particularly  when  the  asphyxia  proceeded 
from  the  administration  of  chloroform  to  the  mother. 
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This  manoeuvre  constitutes  a  factor  in  the  Scbultze 
method,  which  is  no)  in  general  favor  on  account  of  the 
somewhat  violent  character  of  the  oscillations  imparted 
to  the  child's  bodj 

Ii  a  catheter  ran  be  introduced  into  the  larynx,  the  ar- 
tificial respiration  can  be  assisted  bj  the  operator  blowing 
air  into  the  child's  lungs.  But  besides  the  difficulty  of 
passing  the  instrument  through  the  glottis  there  is 
danger,  through  the  application  of  too  much  force,  of 
rupturing  lh<  air  resides.  In  an  extreme  case  tnu  I 
omy  has  been  performed  with  success  upon  a  neonatus. 
The  application  ol  the  Paradic  currenl  to  the  vicinity  of 
the  diaphragm  is  a  mode  of  treatmenl  which  has  met 
with  favor  from  some  authorities.  <  If  course,  to  be  avail- 
able the  battery  musl  be  at  hand  and  in  prompt  work- 
ing order  at  the  moment  when  its  services  are  required. 

I'.. i  the  aftei  treatment  plenty  of  dry,  warm  air  i-  es 
Bential,  and  in  the  case  of  feeble  or  premature  children 
the  couveuse  maj  be  employed  with  good  effect.  (See, 
also,  under  Labor,  Premature  induction  of.) 

( ''..a  '■  s  Francis  WWiingion. 

LABOR.  MECHANISM  OF.  Before  we  can  render  any 
intelligent  assistance  in  labor  it  is  essential  thai  we  have 
a  clear  understanding  ol  the  mechanism  whereby  nature 
is  ordinarily  able,  unaided,  to  effect  the  birth  of  a  child— 
or,  in  other  words,  its  removal  from  the  interior  of  the 
uterus  to  the  outside  world.  In  the  study  of  this  re 
markable  phenomenon  we  may  properly  examine  (1)  the 
route  i"  be  traversed;  (2)thebody  which  traverses  it; 

and  (8)  the  mechani- 
cal Conditions  attend- 
in-  the  transit  Nee, 
also,  the  preceding 
article). 

1.  The  Route.— 
This  is  composed  of 
the  bonj  peh  is  and 
of  the  soft  parts  at 
tached  thereto.  We 
must  presuppose  a 
knowledge  of  the  de- 
scriptn  e  anatomy  of 
the  bony  pelvis,  and 
shall  limit  our  re- 
marks to  some  special 
points  regarding  the 
normal  adult  female 

pelvis.       It 

/  isacurved 

c  a  n  a  1  . 
deep  posteriorly,  shal- 
low anteriorly  ;  the 
lengtb  nt  the  former 
dimension  corre- 
sponding to  thai  of 
the  sacrum  and  coc 
cyx  (an  arc  whose 
chord  from  promon- 
tory to  apex  is  13.5 
(tin.,  or  ."i  inches),  and  that  of  the  latter  dimension  cor- 
responding to  the  length  of  the  symphysis  pubis,  about 

one  and  three  fourth-  of  an  inch.      It  is  not  only  curved, 

but  twisted,  the  longest   diameter  at  the  entrance  being 

the  lateral  one,  anil  at  the  exit,  the  antero-posterior. 
The  upper  plane  of  the   pelvis,  the  plane  of  the   "  liriin." 

i-  that  which  passes  through  the  promontory  of  the  sa 

cruin  and  tin'  ilio  pectineal  line-.     This  plane,  when  the 

Woman  is  in  an  upright  attitude,  forms  with  the  hori- 
zon aii  angle  of  about  sixty  degrees     The  plane  of  the 

pelvic  outlet  includes  the   low,  r  edge  of  the   pubic  sv  in- 

physis  and  the  tip  of  tin-  coccj  \.  This  plane  forms  w  ith 
the  horizon  an  angle  of  about  eleven  degrees,  Between 
the-e  two  limiting  planes  oi  the  pelvic  canal  it  i-  obvious 
that  any  number  ol  other  plane-  maj  he  passed  at  angles 
with  the  horizon  varying  between  these  limit-.  A  suc- 
cession of  line-  drawn  in  the-e  planes,  from  symphysis  to 
im,  will  look  like  the  slick-  of  a  partially  opened 
Jan.     As  these  planes  are  constantly  changing  their  di- 


Pio,  1971.  -Angles  <.f  Pelvio  Planes.  1, 
horizontal  plane;  8,  vertical  ;  AH.  plane 
of  pelvio  brim ;  C  ol  pelvio  out- 

let: A')',  axial  curve,  formed  by  tbe  per 
pendicnlan  i"  the  ( ariom  planes. 


rection,  it  i-  evident  thai  their  axe-  [i.e.,  perpendiculars 

to  their  middle    points)  will  undergo  -imilar  change  of 

direction.      If.  then,  one  line  be  drawn  through  the  pelvis 

from  lirim  io  outlet  -o  a-  to  he  perpendicular  to  each  suc- 
cessive plane  of  the  pelvis,  ihi-  line  w  ill  describe  a  curve, 
and  at  it-  point  of  emergence  from  the  bony  pelvis  al 
will  heat  an  angle  of  thirty  degrees  with  the  horizon, 
while  at  ii-  point  of  emergence  from  the  pelvis  below  its 
angle  w  ith  the  horizon  will  he  seventy  nine  degrees.  The 
mpanying  diagram  (Fig.  1971)  illustrates  tbe  angles 

of  the   pelvic    plane-    and    axe-.      As  will    he   seen  below, 

however,  it  is  only  the  portion  YZ  of  the  axial  curve 

which  remain-  coii-tant  during  labor,  important  modifi- 
cation- occurring  both  above  and  below  those  points  on 

account  of  the  soft  parts  which  prolong  the  bony  pelvic 
canal,  as   well   a-    from  a  change  in   the  direction  of  the 

coccyx  taking  place  during  labor. 
A  knowledge  of  the  pelvic  diameters  i-  important  to 

bear  in   mind.     Their   relation   varies   in   the  different 

plane-.  The  plane  of  the  inlet,  one  representing  about 
the  middle  of  the  cavity,  and  that  of  the  outlet  are  usu- 
ally selected  as  paradigms  of  the  general  shape  of  the 
pelvic  ca\  ity.  Three  diameters  an-  given  in  each  plane — 
an  antero-posterior  or  conjugate,  a  transverse,  and  an 
oblique;  the  last  from  the  -aero  iliac  articulation  to  the 
ilio-pectineal  eminence  opposite.  The  oblique  diam- 
eter lakes  it-  name,    light  or  left,  from   the  side  of  the 


in,  1978. 

-aero-iliac  articulation  from  which  it  is  measured.  The 
spiral  direction  of  the  pelvic  canal,  to  which  reference 

ha-  been  already  made,  will  appear  from  a  comparison 
of  the  longest  diameter,  conjugate,  at  the  brim  with  the 
transverse  at  the  outlet.  It  may  be  compared  to  a  rifle- 
bore  with  a  twist  of  ninety  degrees.  The  true  conjugate 
at  the  brim  is  measured  from  the  promontory  to  the  up- 
per border  of  the  pubic  symphysis.  The  diagonal  con- 
jugate, from  the  promontory  to  the  lower  edge  of  the 
symphysis,  is  about  two  thirds  of  an  inch  longer  than  the 
true  conjugate,  and  does  not.  like  the  latter,  lie  wholly  in 
one  of  the  SO  called  pelvic  planes.     lint,  for  the   reason  of 

its  greater  facility  of  estimation  in  the  Living  subject,  it  is 
of  much  practical  importance.  The  diameters  given  at 
the  outlet  are  not  strictly  all  in  one  plane,  because  the 
tuberosities  of  the  ischium,  between  which  the  tran-\  i 
diameter  of  the  outlet  i-  taken,  project  below  a  plane 
passed  through  the  tip  of  the  coccyx  and  the  lower  bor- 
der of  t he  -ymph\  -i-.  In  other  words,  the  pelvic  outlet 
i-  defined  bj  three  prominent  points,  the  two  tuberosi- 
ties and  the  apex  of  the  COCCyx,  separated  by  three  de- 
pressions, the  two  sciatic  notches  and  the  pubic  arch  ; 
the  transverse  diameter  is  taken  from  one  elevation  to  an- 
other, while  the  conjugate  is  taken  from  an  elevation,  the 
coccyx,  to  a  depression,  the  pubic  arch.  The  last-men- 
tioned diameter,  while  not  seemingly  longer  than  the 
transverse,  i-  yet  capable  of  increase  by  the  backward 
movement  of  the  coccyx  on  its  articulation,  so  that  dur- 
ing labor  il  becomes  the  long  diameter  of  the  outlet  and 
transmits  the  Ion;:  diameter  of  the  head.  The  oblique 
diameter- ot  the  outlet  are  not  of  importance,  as  they 
would  be  taken  from  the  Bacro-sciatic  ligaments,  which 
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are  too  movable  to  afford  fixed  points.  The  accompany- 
ing figures  (Figs.  1972  and  1973)  show  the  location  of  these 
diameters,  and  the  following  table  shows  their  average 
length  in  each  plane,  as  taken  from  a  large  number  of 
measurements  : 

Conjugate.                   Oblique.  Transverse. 

Brim 10.8ctm.  (4^  in.)  12.7  ctm.  (5 in.)  13.3  ctm.  (5V  in.) 

Cavity 12.0  ctm.  (4%  in.)  12.7  ctm.  (5  in.)  12.0  ctm.  (4\  in.) 

Outlet 10.2  ctm.  (4     in.)*                10.2  ctm.  (4      in.) 

The  narrowing  which  the  pelvic  canal  undergoes  from 
the  inlet  to  the  outlet  is  shown  by  the  fact  that  the  cir- 


FlG.  1973.— (Galabin.) 

cumference  of  the  former  is  40.6  ctm.  (16  inches),  while 
that  of  the  latter  is  but  30.4  ctm.  (13$  inches).  The  normal 
measurements  of  the  bony  pelvis  externally  are  well  to  bear 
in  mind,  as  affording  a  means  of  judging  of  the  existence 
of  certain  important  deformities.  The  distance  between 
the  anterior  superior  spines  is  about  25.4  ctm.  (10  inches)  ; 
between  the  widest  parts  of  the  crests  of  the  ilia,  26.7  ctm. 
(10$  inches) ;  from  the  spinous  process  of  the  last  lumbar 
vertebra  to  the  upper  and  outer  edge  of  the  symphysis 
pubis,  17.7  ctm.  (7  inches). 

The  cavity  of  the  pelvis  is  encroached  upon  toward  its 
lower  extremity  by  the  two  ischial  spines,  which  narrow 
the  transverse  diameter  at  that  point  to  four  inches.  The 
projection  of  these  two  spines  marks  on  either  side  the 
limit  between  the  anterior  inclined  plane  of  the  pelvis 
(extending  from  the  spine  to  the  symphysis)  and  the  pos- 
terior inclined  plane  (extending  backward  to  join  its  fel- 
low at  the  median  line  of  the  sacrum).  The  former  is  so 
placed  as  to  direct  a  spherical  body  impinging  upon  it 
forward  toward  the  symphysis,  and  hence,  as  will  be  seen 
below,  favors  the  forward  rotation  of  the  occiput.  The 
latter  or  posterior  plane  in  like  manner  facilitates  the  back- 
ward rotation  of  that  part  of  the  vertex  about  the  anterior 
fontanelle. 

The  pelvic  articulations  are  amphiarthroses  ;  that  is, 
surfaces  connected  by  fibro-cartilage, 
hut  not  having  for  the  most  part  in  the 
ordinary  state  synovial  sacs.  The  ones 
chiefly  concerned  in  parturition  arc  the 
sacro-iliac,  the  sacro-coccygeal,  and  the 
pubic.  In  the  last-named  articulation 
there  is  always  a  partial  synovial  cavity. 
In  all  of  them  pregnancy  causes  the  de- 
velopment of  synovia,  either  de  novo  or  in  addi- 
tion to  that  already  existing,  as  the  case  may  be. 
The  motion  thus  allowed  gains  a  certain  amount 
of  space  for  the  passage  of  the  child.  When  the 
head  occupies  the  cavity,  the  woman,  by  bending 
her  body  forward,  causes  a  movement  of  the 
sacrum  backward,  which  increases  the  available 
space  antero-posteriorly.  This  tilting  back  of 
the  lower  extremity  of  the  sacrum  diminishes 
the  space  at  the  inlet,  but  the  head,  having  passed  that 
point,  is  not  affected  thereby.  At  the  same  time  the  pu- 
bic symphysis  permits  of  a  little  play,  and  the  ramus  of 

*  Capable  of  extension  to  11.4  ctm.  (4><  inches)  by  extension  of 
coccyx. 
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the  side  corresponding  to  the  child's  occiput  may  rise  a 
little  to  accommodate  its  passage.  The  coccyx  also  moves 
backward  upon  its  articulation,  increasing,  as  has  been 
shown,  the  antero-posterior  diameter  of  the  outlet. 

The  bony  framework  of  the  pelvis  is  somewhat  modi- 
fied by  the  soft  structures  with  which  it  is  lined.  The 
great  psoas  muscles,  coming  down  from  the  lumbar  ver- 
tebra?, pass  across  the  brim  of  the  pelvis,  partially  filling 
up  the  depressions  on  either  side  of  the  promontory. 
The  iliac  muscles,  which  join  their  fibres  to  the  tendons 
of  the  psoas  as  they  converge  from  their  origins  over  the 


Fig.  1074.— (Galabin.) 

internal  iliac  fossa',  diminish  the  transverse  diameter  of 
the  brim,  so  that  that  dimension  has  not  in  the  living  fe- 
male the  predominance  over  the  conjugate  which  it  has  in 
the  skeleton.  The  pyramidales  muscles,  tilling  in  the  great 
sacro-sciatic  notch  on  either  side,  and  the  internal  obtura- 
tor muscles,  covering  the  obturator  foramina,  serve  to  give 
a  fleshy  lining  which,  with  the  internal  pelvic  fascia, 
covers  in  the  walls  of  the  pelvis. 

The  most  important  of  the  soft  structures  connected 
with  the  pelvis,  however,  are  those  which  close  it  in  from 
below,  converting  it  into  a  true  "basin,"  and  which,  dur- 
ing labor,  admits  of  great  modification.  These  consist  of 
muscles,  the  most  important  of  which  are  the  levator  ani 
and  the  coccygeus,  covered  above  by  the  strong  internal 


Fig.  1075. 
cil,  \>\ 


X,  Canal  of  bony  pelvis  continued  by  the  soft  parts  :  ab,  plane  of  brim ; 
ane  of  outkt  extended  by  deflection  of  the  coccyx  backward.     (Hodge.) 

pelvic  fascia,  which  in  turn  lies  under  the  peritoneum, 
and  having  below  (externally)  three  different  layers  of 
perineal  fascia  which  enclose  vessels,  nerves,  and,  super- 
ficially, other  muscles,  of  which  one,  the  trans  versus 
perinei,  is  of  special  obstetric  importance,  in  that  when 
the  perineum  is  ruptured  during  labor  its  fibres  cause 
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gaping  ol  the  wound  and  tend  to  prevent  union.  These 
structures,  with  the  abundant  connective  tissue  which  tills 
up  their  interstices,  make  up  the  pelvic  floor  and  the  i"  ii 

body.    The  latter  body,  whose  sagittal  Bection  is  pj 
ramidal,  having  its  base  cutaneous  and  filling  the  Bpace 
between  rectum  and  vagina,  extends  aboul  ball  waj  up  the 
latter  canal,  and  is,  during  labor,  remarkably  distensible. 

firmness  oi  the  pelvic  il al  firel  plays  a  promi- 
nent pari  in  producing,  as  will  presently  be  Been,  rota- 
lion  ol  the  hi  ad,  and  the  elasticity  which  it  acquires  later 
permits  ii  to  rield  four  or  five  inches  in  a  posti  i 
tiun,  and  hem  e  increases  and  extends  in  a  marked  di 
the  curve  of  the  parturient  pelvic  canal  from  thai  which 
we  saw  in  the  skeleton. 

'.'     /'/,,    Body  to  h   Transmitted. — As  in  normal  labors 
the  head  ol  thi    foetus  presents,  and  as  after  its  birth  the 


Pio.  1976. — Supi-i  .wing  both  Fontanelles 

with  Connecting  Bat  an  bin.) 

remainder  of  the  bodj  usuallj  follows  without  difficulty, 
ii  is  to  the  configuration  of  this  pari  that  special  atten- 
tion must  be  paid.  The  several  bones  of  the  skull,  be- 
ifl  and  bending  under  pressure,  are  sepa- 
rated by  sutures  in  which  membranous  tissue  allows 
considerable  play  of  the  adjacent  bones  upon  each  other. 
Pressure  nol  only  diminishes  the  size  of  the  head  by  lore 
in:;  some  oi  the  cerebro  spinal  fluid  into  the  spinal  canal. 
but  causes  overriding  of  the  bones  at  the  sutures,  the 
parietal  b is  usuallj  overlapping  the  frontal  and  occip- 
ital. The  parietal  hour,  which  is  anterior  in  the  pelvis, 
also  usually  overrides  the  posterior  one — a  point  of  oc- 
casional value  in  diagnosis. 

The  important  landmarks  of  the  skull  for  the  attend- 
ant to  recognize  during  labor  arc  the  frontal  suture,  sep- 
arating the  two  halves  of  the  frontal  bone;  the  coronal 
suture,  separating  the  frontal  from  the  parietal  hone-. 
The  point  oi  junction  of  these  two  sutures  is  the  bregma, 

so  called,  and  about  it  is  Pinned,  by  I  lie  defective  OSSlfica- 
tion  of  the  corners  of  the  adjacent  hones,  the  large  or  an- 
terior fontanelle.     This  is  an  irregular  rhombus,  having 

a  long  or  acute  angle  an- 
teriorly, running  down 
into  the  frontal  suture, 
and  a  shorter,  more  ob- 
tuse angle  posteriorly,  at 
the  beginning  of  the 
sagittal  suture.  Into  its 
two  remaining  lateral 
angles    runs   the  coronal 

suture    on   either    side. 

The  sagittal  suture  runs 

backward  in  the  mesial 
line  of  the  body  to  the 
posterior  or  small  fonts 

nclle.  w  hich.  unlike  the 
fontanelle.    is    nol 

an    open    membranous 
spa<  c.    but     merely    the 
junction  of  three  sutures.     Those  entering  at  the  lateral 
the  two  legs  ol  the  lambdoidal  suture. 
The  measurements  of  the  foetal  head  now  demand  at- 
tention, and  ii  will  be  seen  that  certain  diameters  are  so 
much  less  than  others  thai  much  will  be  gained  if  the 

Li i  the  head  during  birth  can  he  Buch  as  to  bring 

these  shorter  rather  than  the  longer  diameters  athwart 


FlO.  Tc 

ml  Hiui  Lambdo 


the  pelvic  canal.     As  B  mailer  of  fact,  the  mobility  of  the 
lead    upon    the  al  las.  ami  of  t  he   <  ervical  vertebra-   upon 

each  other,  do,-  permit  the  head  to  take  just  that  attitude 
which  gives  it  the  greatest  economy  of  room  in  passing 
through  the  pelvis.     What  thatattitudc  is  may  beg 
ered  from  the  accompanying  figure  and  measurements. 

diameters  ol  the  fatal  skull  require  to  be  meas- 
ured between  definite  points.  They  are  these:  (1)  Tha 
maxim  inn.  from  the  point  of  the  clun  to  a  somewhat  va- 
riable point  on  the  sagittal  suture  between  the  point  of 
the  occiput  and  the  posterior  fontanelle.  (2)  The  occip- 
itomental, from  the  posterior  fontanelle  to  the  tip  of 
the  chin.  (3)  The  occipitofrontal,  from  the  posterior 
font  f  the  nose.     (4)  The  suboccipito- 

bregmatic,  from  the  point  of  meeting  ol  the  occipital  hone 
with  the  nucha  to  the  point  of  junction  of  the  frontal 
and  coronal  Butures.  (5)  The  sen  ico-bregmatic,  from  the 
re  ol  the  foramen  magnum  to  the  bregma.  (6)  The 
fronto-mental,  from  the  upper  •  dge  of  the  frontal  bone  to 
the  tii>  Of  the   chin,     i  7)  The  biparietal,  between  the  tu- 


FlO.  1978.— More  Important  Diametera  of  the  Total  Head.  mr.  Maxi- 
mum :  em,  oocdptto-mi  .  iuboocipito>brag- 
matic  :  sj/,  the  maximum  suboccipital  diameter.     (Galabin.) 

berosities  of  the  parietal  boms.  (8)  The  bitemporal,  be- 
tween the  widest  separated  points  on  the  coronal  suture. 
Milier  measures  as bizygomatic,  bimastoid,  and  maxi- 
mum verticu -menial,  arc  given  by  some  authors,  but  are 
of  less  obstetrical  importance.  The  following  table  shows 
these  average  values  for  the  foetal  skull,  unmoulded,  but  is 
aNo  sufficiently  accurate  for  the  average  head  with  scalp. 

Symbol.  Ctm.  inches. 

1.  Maximum    MM.  18.88         .V25 

2.  Ocoipito-mental O.M.  Vt.TO        5.00 

8.  O.                       O.K.  18  28       4.80 

S.K.  0.68 

5.  Cervioo-bregmatic C.B.  9.65  3.80 

6    r       •     mental F.M.  s.2:>  3.25 

7.  Biparietal. P.P.  0.68  3.75 

&  Bitemporal T.T.  b.25  3.25 

Ii  will  be  observed  that,  with  the  head  well  flexed  on 
the  sternum,  the  shortest  of  the  antero-posterior  diameters 
of  the  head.  \i/..  9.52  ctm.,  being  the  suboccipito-1 
malic,  is  brought  perpendicular  to  the  axis  of  the  child's 
body,  and  therefore  to  thai  of  the  pelvic  canal.  This 
dimension  is  exactly  the  same  as  the  biparietal  diameter, 
which  aNo  must  pass  through  the  canal.  So  that  the 
presenting  part  becomes  practically  a  p<  rfeel  sphere,  and 
the  longer  diameters,  such  as  ihe  Accipito-frontal  and  the 
occipito  menial,  which  if  brought  directly  across  the 
canal  mighl  i  \p>  rience  great  resistance,  are,  so  to  speak, 
i  in  out  of  the  waj . 

The  attitude  of  the  foetus,  as  a  whole,  is  produc* 
a  preponderant  action  of  the  flexors  over  the  extensi 
the  back  is  arched,  the  head  bent  upon  the  sternum,  the 
forearms  crossed  or  close  to  each  other  upon  the  chest,  the 
thighs  flexed  upon  the  abdomen,  the  legs  upon  the  thig 
and  the  feet  upon  the  legs.     The  heels  are  thus  brought 
near  the  bullocks  and  the  soli  -  of  the  to  i  are  turned  to- 
ward each  other.     The  umbilical  cord  lies  in   the  s] 
between  the  legs  and  arms.     Under  pressure  the  various 
parts  making   up  the  two  poles  of  the  foetal  ovoid  are 
moulded  closely  together,  making  a  tolerably  smooth  and 
compact  outline. 
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Labor. 
Labor. 


3.  The  Transmission  of  the  Fcetus. — At  the  beginning 
of  labor  the  head  rests  upon  the  inner  os.  In  primiparae, 
and  less  commonly  in  multipara;,  unperceived  and  pain 
less  uterine  contractions  open  the  inner  os  before  the  rec- 
ognized onset  of  the  labor.  Clinically,  it  is  convenient  to 
date  the  commencement  of  the  labor  from  the  beginning 
of  conscious  pains. 

For  the  discussion  of  the  much-mooted  question  of  the 
preservation  of  the  whole,  or  only  a  part,  of  the  cervical 
canal  during  pregnancy,  the  reader  is  referred  to  the  ap- 
propriate title.  Its  only  bearing  on  the  present  subject 
is  that,  according  to  those  who  maintain  with  Stoltz, 
Duncan,  and  Lusk  that  the  cervix  persists  throughout 
pregnancy,  the  lower  uterine  segment  is  uterus,  and  not 
cervix,  the  latter  canal  being  limited  above  by  the  so- 
called  ring  of  Miiller,  which  marks  the  termination  of  the 
cervical  mucous  membrane.  According  to  Bandl  and 
Braune,  on  the  other  hand,  who  believe  that  always,  at 
least  in  primiparae,  a  portion  of  the 
cervix  expands  to  contribute  to  the 
uterine  cavity,  the  true  inner  os  is 
at  that  point  on  the  muscular  walls 
corresponding  to  where  the  peri- 
toneum is  reflected  from  the  ute- 
rus ;  while  the  thinned  portion  of 
the  uterine  wall  which  lies  between 
that  zone,  above,  and  Mtiller's 
ring,  or  the  "spurious  internal 
os,"  below,  is  true  cervical  tissue. 
A  well-marked  band  is  sometimes 
to  be  felt  at  about  the  level  of  the 
pelvic  brim,  known  as  "Bandl's 
ring"  (see  Fig.  1979).  Thissome- 
times  remains  contracted  during 
labor,  forming  the  so-called  "  hour- 
glass constriction  "  of  the  uterus. 
Whether  this  ring  shall  be  consid- 
ered to  coincide  with  the  true  os 
internum  will  depend  upon  which 
of  the  two  opposing  views  is 
adopted  regarding  the  history  of 
Ihe  cervix  during  pregnancy. 

The  force  which  is  destined  to 
propel  the  fcetus  through  the  pel- 
vis is  furnished  largely  by  the  in- 
trinsic muscles  of  the  uterus,  of 
which  there  are  three  layers.  The 
outermost  consists  chiefly  of  longi- 
tudinal and  transverse  bands,  the 
former  on  the  back  and  front  of 
the  uterus,  and  the  latter  at  the 
sides,  spreading  out  over  the  broad 
ligaments.  The  middle  layer  is 
the  thickest  and  strongest,  consist- 
ing of  a  powerful  network  of  mus- 
cles surrounding  the  uterine  arte- 
ries, whose  lumen  is  occluded  by 
their  contraction — a  provision  of 
great  importance  for  the  checking 
of  haemorrhage.  The  inner  coat  circles  about  the  axis  of 
the  uterus  inferiorly,  and  at  the  upper  part  about  the  ori- 
fices of  the  Fallopian  tubes. 

The  first  stage  of  labor,  preparatory  to  any  expulsive 
action  upon  the  fcetus,  is  accomplished  by  the  intrinsic 
uterine  muscles,  which  dilate  the  inner  os,  and  then  the 
outer,  until  the  mouth  of  the  womb  entirely  disappears 
and  the  cavity  of  that  organ  becomes  continuous, with 
that  of  the  pelvic  canal.  The  presenting  bag  of  mem- 
branes, acting  like  a  wedge,  aids  in  forcing  open  the  inner 
os.  The  work  of  expulsion  is  performed  by  the  involun- 
tary uterine  muscles,  chiefly  of  the  fundus,  acting  inter- 
mittently. The  unstriped  fibres  of  the  hypertrophied 
vaginal  walls  aid  in  the  extrusion.  The  work  of  the  un- 
striated  muscles  is  effectively  supplemented  by  the  ab- 
dominal muscles,  which,  being  composed  of  striated  tis- 
sue, are  under  the  control  of  the  will,  though  at  the 
height  of  the  pains  they  act  also  reflexly.  The  dia- 
phragm being  fixed,  the  woman  in  "  bearing  down  "  dur- 
ing a  pain  produces  a  compression  of  the  whole  abdom- 


FiG.  1979.— Section  of  Ute- 
rine Wall  in  Eighth  Month 
of  Gestation.  Cesarean 
Section,  after  Death.  (7C, 
upper  uterine  segment ; 
UI.  lower  uterine  seg- 
ment; a,  Bandl's  ring, 
seat  of  Braune's  os  inter- 
num: 6,  Miiller's  ring,  and 
so-called  osinternuni;  c,rf, 
wall  of  cervix ;  C,  cervical 
mucous  membrane  ;  0£,  os 
externum :  Vg,  vagina. 
(Barnes,  after  Bandl.) 


inal  contents,  with  a  corresponding  tendency  to  diminish 
them  by  forcing  a  portion  (the  fcetus)  through  the  only 
channel  of  egress.  The  united  force  of  the  voluntary 
and  involuntary  muscles  in  emptying  the  uterus  has  been 
found  to  vary  from  seventeen  to  fifty-five  pounds. 

At  the  outset  of  labor  the  long  diameter  of  the  fcetal 
ovoid  coincides  pretty  nearly  with  the  axis  of  the  pelvic 
brim.  An  exception  is  to  be  made  to  this  statement  in 
the  case  of  multipara;  with  lax,  pendulous  abdomens, 
which  permit  the  fundus  of  the  uterus  to  fall  forward. 
There  is  usually  some  deviation  of  the  uterus  to  the  right 
of  the  median  line  of  the  body,  due,  perhaps,  to  the  pres- 
ence of  the  distended  sigmoid  flexure. 

During  the  whole  process  of  labor  an  abundant  secre- 
tion of  glairy  mucus  is  poured  out  along  the  whole  gen- 
ital canal,  which  lubricates  the  passage  and  greatly  fa- 
cilitates the  transit  of  the  child. 

After  the  expulsion  of  the  child,  which  completes  the 
second  stage  of  labor,  the  same  muscular  action  of  the 
uterus  effects  extrusion  of  the  detached  placenta,  and 
the  maintenance  of  tonic  contraction  of  these  muscles 
keeps  the  blood-vessels  of  the  organ  constricted  and  pre- 
vents haemorrhage. 

In  considering  the  mechanism  of  labor,  it  is  necessary 
at  the  outset  to  understand  clearly  the  distinction  be- 
tween the  terms  presentation  and  position.  The  former 
is  used  with  reference  to  the  part  of  the  fcetus  which  lies 
over  the  internal  os,  and  on  which,  accordingly,  during 
labor,  the  examining  finger  impinges.  The  word  posi- 
tion, on  the  other  hand,  applies  to  the  direction  of  the 
planes  of  the  child's  body  in  relation  to  those  of  the 
mother's  body  ;  in  other  words,  the  position  shows  to 
which  side  of  the  mother  the  child  looks.  To  determine 
the  position  by  vaginal  examination,  some  particular 
point  on  the  circumference  of  the  presenting  surface  is 
selected  as  an  index-point,  and  the  position  is  named  from 
the  relation  borne  by  this  point  to  the  sagittal  and  coronal 
planes  of  the  mother's  body  ;  e.g.,  occiput  right  anterior, 
O.  R.  A.,  means  that  the  child's  vertex  presenting,  the 
occiput,  and  hence  the  back  of  the  child,  is  toward  the 
mother's  right  and  front  sides.  It  is  obvious  that  for 
each  presentation  there  are  several  positions.  Theoret- 
ically, any  portion  of  the  fcetus  may  present,  but,  prac- 
tically, we  may  confine  our  attention  to  those  of  the 
vertex,  face,  breech,  and  shoulder.  The  points  conven- 
tionally chosen  to  give  names  to  the  positions  under  these 
several  presentations  are  respectively  the  occiput,  the 
chin,  the  sacrum,  and  the  back.  Theoretically,  we  may 
imagine  an  infinite  number  of  positions,  the  child's  occi- 
put, for  instance,  looking  toward  every  possible  plane  of 
the  mother's  body  ;  but,  practically,  it' is  sufficient  to  dis- 
tinguish whether  it  is  to  the  mother's  right  or  left,  and  in 
each  case  whether  it  looks  forward,  backward,  or  trans- 
versely. The  various  presentations  and  positions  may  be 
represented  in  tabular  form  as  follows.  The  numbers 
applied  by  some  writers  to  the  various  positions  are  ap- 
pended, but  the  abbreviations  indicated  are  to  be  preferred, 
as  representing  a  more  logical  and  precise  nomenclature. 


Presentations. 


r 


Cephalic 

extremity. 


»     Pelvic 
extremity. 


Trunk 
(transverse.) 


Flexed  =  Vertex. 


Extended = Face. 


Breech. 


Right  shoulder. 


Left  shoulder. 


occiput 
left  iliac. 


occ 

right 


iput.j; 
t  iliac.  | 


Positions. 
anterior,   1st,  O.  L.  A. 
(transverse.) 
posterior,  4th,  O.  L.  P. 
anterior,  2d,  O.  B.  A. 
(transverse.) 
_  posterior,  3d,  0.  R.  P. 
(chin,  men-  i  anterior,  3d,   M.  L.  A. 
turn),  left-!  (transverse.) 
iliac.  |  posterior,  2d,  M.  L.  P. 

menturn,jf"te,ior'4tl?'M-a-A- 
right  iliac  A  ("'""averse.) 

(  posterior,  1st,  M.  R.  P. 
anterior,  1st,  S.  L.  A. 
(transverse.) 
posterior,  4th,  S.  L.  P. 
=  .„»„„  (  anterior,  2d,  S.  R.  A. 
"gh      i™:     (transverse) 

(  posterior,  3d,  S.  R.  P. 
head,    left  | 
iliac. 


sacrum 

left  iliac. 


>  dorso-anterior,  D.  L.  A. 

heiliaaght ,  dorso-posterior,  D.  R.  P. 

head,    left  j  .  ,     .       „  T   t> 

iliac  i  "ors°-P°sterior,  D.  L.  P. 

""mac'!8"  | dorso-anterior,  D.  R.  A. 
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From  the  above  table  we  have  omitted,  for  the  sake  of 
simplicity,  mention  of  the  brow  presentation,  which 

Milt-,  from  inc plete  flexi t  the  bead,  but  of  which 

the  positions  an  named  precisely  like  those  of  the  ver- 
tex Undei  i  ions  no  mention  is  made  of 
knee  and  footling  <  iuse  the  completeness  or  in- 
completeness oi  the  breech  does  nol  affecl  the  question 
isition.  The  same  is  true  "I  elbow  and  hand  cases, 
which  do  i  ntially  differ  as  to  the  matter  oi  posi- 
tion from  shoulder  presentation.  Ii  should  be  noted  that 
in  naming  the  positions  of  the  Bhouldei  prt  sentations  the 
terms  righl  and  lefl  refer  to  the  Bide  of  the  mother  on 
which  the  child's  bead  lies,  and  not,  as  under  other  pi 
entations,  to  the  side  toward  which  the  occiput,  Bacrum, 
etc.,  are  directed. 

The  relative  frequency  of  these  differepl  presentations 
and  positions  is  variously  riven,  according  to  the  number 
of  observations  upon  which  averages  have  been  made, 
Mini  :il-"  according  to  the  nationality  of  the  observer. 
The  following  figures  may  be  taken  as  approximately 
correct  In  1,000  cases  of  miscellaneous  midwifery  we 
ni.i\  expecl  to  find  about  970  of  vertex  presentation;  19 
of  the  pelvis ;  l  of  the  face  ;  1  of  the  Bhoulder,  and  ;i  of 
tin-  brow.  In  1,000  cases  of  vertex  presentation  the  dif- 
ferent positions  will  occur  aboul  as  follows:  O.  L.  A,  in 
705  ,  O.  K  P.,  in  ■•",  ■  ().  K.  A.,  in  15,  and  O.  I..  1'..  in  5. 
In  other  words,  rather  more  than  seven-tentlis  of  the 
n  ill  h  i\  e  the  occipul  to  the  left. 

VERTEX     I'm  BENTATION8. —  In    view    of   the  enormous 

preponderance  of  the  vertical  presentation,  our  study  of 
the  mechanism  of  labor  will 
ha\  I-  primary  reference  to  that 
condition,    in  the  expulsion  of 

the  head  most  authors  describe 

five  different  stages,  which, 
while  not  all  mutually  exclu- 

si\  e  in  point  of  time,  are  v  l  t 
distinct  as  different  acts.  Es- 
pecially  do  tin-  first  two.  and 

to  some   extent  the  first  three, 

stages  go  (.ii   s\  nchronously. 

These    -laLM's    are  .//.  xion,    ill  - 

8a  ni.  rotation,  exU  rmon,  ■ 
/mi  rotation. 

1.  Flexion. — The  head,  rest- 
ing by  the  condyles  on  cither 
side  of  the  foramen  magnum 

ii] the  atlas,  forms  a  lev- 
er of  two  unequal  arms,  the 
longer  being  the  anterior.  Su]>- 
posing  the OCCipuf  ami  sinciput 

to  meet  w ith  equal  resistance 
to  the  dow  nw  ard  progress  of 
the  bead,  it  is  obvious  that 
that    resistance   will    have    the 

r  effect  which  is  applied 
io  the  longer  arm  oi  the  lever. 

I  I.  in  .■     tin-     forehead    will     he 

cTMtemore  retarded  than  the  occi- 

put  ;     the    latter    will    descend 

ami  the  head  will  become  flexed,  the  chin  approximating 
to  the  sternum  Reference  to  the  diameters  of  the  foetal 
head  given  above  will  show  that  this  flexion  of  the  head 

-  nts  its  smallest  diameters  thesuboccipito  bregmatic, 
ami  the  ':  !      \\  ere  the  bead  not  flexed,  the  long 

ipito-frontal,  and  were  the  head  partially  extended, 
the  still  longer  occipito  mental,  diameters  would  he  driven 
into  the  pelvic  canal.     Considerable  discussion  has  arisen 

to  the  time  at  which  this  flexion  of  the  head  occurs. 
It  i-  probable  that  it  takes  place  at  abOUl  the  time  whill 
it  is  necessary  for  the  descent  to  take  place.  Thus,  with 
a  large   head  and    somewhat    Scanty    pelvis   it  would  take 

pLec  upon  the  iliac  fossae  or  at  the  superior  strait ;  with 
a  medium  si/ed    head,  upon   the   lower   uterine  segment; 

and  w  ith  a  -mall  head,  possiblj  noi  till  it  reaches  a  strong 
i  ii i the  pelvic  floor,     It  should  he  said,  how- 
ever, that  it  is  probable  that  a  certain  amount  of  flexion 
exists  1 1 "in  the  natural  postun   oi  the  child  before  labor 
■  waj  for  the  more  complete  flex- 


Ion  resulting,  as  described  above,  from  the  uterine  con- 
traction forcing  the  head  against  tin-  resistance  of  soma 
portion  of  thi  pelvis.     <  me  oth<  r  effect  of  flexion  i 

mentioned  b<  Bidi  -  the  substitution  of  .small  lor  hu 
crania]  diametei       Thi    fixation  of  the  chin  upon  the 

tim  imparts  ;l  firmness  to  the  foetal  body  which 
greatly  facilitates  the  action  of  the  expelling  lone.  If 
the  head  were  oscillating  backward  and  forward,  as  in 

life,  a  -real  part  of  the  propulsive  force  would  be  Wa-ted. 
Hut  its  fixation  makes  of  the  whole  lotus  one  linn,  re- 
sisting body,  capable  of  transmitting  throughout  it-  w  hole 
extent  the  pig  ,/  tergo  of  the  contracting  uterus.  .More- 
over, the  fixity  of  tin-  foetal  body  permits  of  that  mould- 
ing of  the  cranial  bones  w  hich  allow  -  the  head  to  accom- 

modate  itself  to  the  pelvic  cavity  as  it  passes  through. 

A  question  which  has  given  rise  to  much  difference  of 
opinion  is,  whether  the  head  passes  through  the  brim 
having  it-  biparietal  diameter  parallel  with  the  plane  of 
the  brim,  or  w  hither,  as  Naegele  first  taught,  the  anterior 
parietal  bone  (in  the  first  position,  the  right)  is  lower  than 
its  fellow.  Those  w  ho  In  lieve  in  -v  nclitism,  or  the  coin- 
cidence of  the  biparietal  diameter  with  the  plane  of  the 
brim,  a-,  for  instance,  Leishman,  Kiinecke,  and  Duncan, 
hold  that  the  axis  of  the  litem-  and  of  the  foetus  is  prac- 
tically coincident  with  that  of  the  brim,  thoiiLrh,  of  course, 
the  anterior  parietal  bone  is  lower  with  reference  to  a 
horizontal  plane.  Those  who  hold  to  the  asynclitism  of 
the  head,  on  the  other  hand,  claim  that  the  axis  of  the  par- 
turient uterus  deviates  several  degrees  from  the  perpen- 
dicular of  the  brim  toward  the  spinal  column,  and  that 
the  body  of  the  child  conforms  still  more  to  the  curve  of 
lli.  lumbar  and  sacral  vertebra-.  This  accounts  for  the 
preponderance  of  dorse-anterior  positions,  because  the 
back  of  the  child  less  readily  than  the  belly  apposes  it- 
self to  the  lumbar  curve  of  the  mother's  vertebra-,  and  at 
the  same  lime  the  effort  of  the  head  to  round  the  prom- 
ontory and  to  accommodate  itself  to  the  deep  concavity 
of  the  sacrum  brings  the  anterior  parietal  bone  farther 
down  than  the  posterior  with  i  to  the  plane  of  the 

brim.  Thus,  for  the  biparietal  diameter  at  the  passage  of 
the  conjugate  of  the  brim  is  substituted  the  shorter  sub- 
parieto-supraparietal  diameter.  Dr.  Galabin showed,  from 
measurements  on  a  number  of  head-,  that  the  diameter 
measured  at  an  angle  of  a  few  degrees  with  the  biparie- 
tal from  points  six  tenths  of  an  inch  above  and  below  the 
right  parietal  tubes  was  always  less  than  the  biparietal 
diameter.  In  cases  of  any,  even  the  slightest,  contraction 
of  the  brim,  this  gain  would  be  very  useful.  The  prevalent 
belief  at  present  is  that  it  is  only  when  there  is  contrac- 
tion of  the  brim  that  this  obliquity  occurs.  Naegele  in- 
sisted that  this  obliquity,  which  normally  began  at  the 
brim,  was  maintained  throughout  the  labor,  others 
maintain  that  this  obliquity  begins  only  after  the  bead 
reaches  the  pelvic  floor.  For  a  clear  statement  of  the 
arguments  in  favor  of  the  existence  of  Naegele's  obliq- 
uity, the  reader  is  referred  to  a  paper  by  Dr.  Hubert 
Barnes,  "Obstetrical  Transactions."  vol.  xxv. ;  also,  a 
paper  by  Dr   Oalabin,  ibid.     .See  Fig.  1981  i 

-2.  Descent. — Little  need  be  said  under  this  head.  The 
stage  of  descent  or  progression  accompanies  in  point  of 
linn  the  preceding  and  the  two  following  stages.  It  lasta 
from  the  engagement  of  the  head  to  its  expulsion  from 
the  vulva,  hi-  produced  by  contractions  of  the  uterus 
and  of  the  voluntary  muscles,  especially  those  of  the  ab- 
dominal w  all. 

:{.  Rotation. — This  is  one  of  the  most  important  stages 
iii  the  mechanism  of  labor.  By  it  the  occiput,  no  mat- 
ter what  it-  po-itioii  at  the  beginning  of  labor,  is  brought 
under  the  pubic  arch,  and  the  long  diameter  of  the  head, 
which  at  the  superior  strait  had  occupied  a  more  01 
nearly  transverse  position,  in  order  to  conform  to  the 

greatest  diameter  of  the  pelvis  a!  that  level.  assilllU'S 
nearly  an  anteroposterior  direction,  so  a-  to  correspond 
with  the  longest  diameter  of  the  outlet.  The  rotation 
imparted  to  tin  head  by  means  to  be  immediately  consid- 
ered i-  communicated  to  the  trunk,  so  that  the  whole 
body  revolves.  It  was  taught  by  Baudelocque  that  iho 
head  alone  underwent  rotation,  causing  thereby  a  tOl  - 
ol  tin   nuk  .  but   the  contrary  view  is  important  to  em- 
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phasize  in  view  of  the  mechanism  in  the  stage  of  external 
rotation  of  the  head.  The  causes  of  this  phenomenon 
have  heen  somewhat  in  dispute.  It  was  thought  by 
early  observers  that  the  forward  rotation  occurred  only 
when  the  occiput  was  originally  forward  of  the  mid 
point  of  the  pelvis,  and  that  in  occipito-posterior  positions 


Fig.  19S1.— Engagement  of  Head  in  Brim  of  Slightly  Flattened  Pelvis, 
Viewed  from  Below.  Showing  N.-egele's  Obliquity.  The  sagittal  suture 
is  displaced  toward  the  sacrum,  the  anterior  parietal  bone  is  slightlyiu 
advance  of  the  posterior,  and  the  head  is  flexed  toward  the  posterior 
shoulder.  Such  an  obliquity,  if  between  12°  and  15°,  would  give  a 
mechanical  advantage.  The  diagram  also  shows  how,  in  such  case*, 
the  bulk  of  the  head  glides  to  on  side  of  the  promontory  in  order  that 
the  bitemporal  diameter  (shorter  than  the  biparietal)  may  traverse  the 
conjugate  of  the  brim.     (Altered  from  Galabin.) 

the  occiput  rotated  to  the  sacrum.  To  explain  these 
supposed  facts  the  direction  of  the  inclined  planes  of  the 
pelvis  was  cited,  the  anterior  directing  the  occiput  for- 
ward and  the  posterior  backward.  A  striking  experi- 
ment by  Dubois  disproved  this  view.  In  a  woman  dead 
just  after  confinement  the  uterus  was  opened  at  the 
fundus,  and  her  own  dead  fu'tus  introduced,  occiput 
posteriorly.  Force  was  applied  a  U  rgo  bj'  manual  press- 
ure, and  the  head  rotated  to  the  front.  Repetitions  of 
the  experiment  gave  the  same  result,  until  the  maternal 
parts  were  considerably  stretched ;  then  a  larger  foetus 
being  substituted,  forward  rotation  again  occurred.  It  is 
evident  that,  while  the  in- 
clined planes  may,  after 
the  rotatory  movement 
has  been  imparted,  facili- 
tate the  movement  of  the 
occiput  forward  and  of  the 
sinciput  backward,  they 
are  not  the  efficient  cause 
of  the  rotation,  otherwise, 
in  the  experiment,  the  oc- 
ciput would  have  gone  to 
the  sacrum.  When  the 
head  is  fully  flexed  the 
lowest  part  of  it,  as  it  de- 
scends, is  the  region  be- 
tween the  vertex  and  the 
occiput.  This  part,  then, 
is  most  exposed  to  resist- 
ance. But  the  resistance 
offered  by  the  pelvic  canal 
is  strongest  in  its  posterior 
part,  by  reason  of  the 
greater  curve  being  at  the 
rear,  against  which  the 
uterus,  contracting  in  the 

line  of  the  axis  of  the  brim,  drives  the  presenting  part. 
This  lowermost  part  (the  occipital  region)  is,  therefore, 
driven  toward  the  front.  Hence  forward  rotation.  Or, 
again,  speaking  more  generally,  to  use  the  argument  of 
M.  Pajot  :  ' '  When  a  solid  body  is  contained  in  another, 
if  the  container  is  the  seat  of  alternations  of  movement 
and  of  repose,  if  the  surfaces  are  smooth  ami  slippery, 
the  contained  will  always  tend  to  accommodate  its  form 
and  dimensions  to  the  form  and  capacity  of  the  contain- 
er." This  author  cites  as  an  example  the  laving  of  an 
egg,  in  which  process,  even  if  the  egg  started  on  its  pass- 
age in  a  transverse  position,  it  ends  by  rotating  so  as  to 
bring  its  shorter  diameter  across  the  calibre  of  the  canal, 


Fig.  19S2. — Descent,  Rotation,  and  Extension  of  the  Head  in  Occipito-anterior 
Deliveries.     (Lusk,  after  Schultze.) 


and  is  expelled  end  first.  The  lubricity  necessary  in  par 
turitioD  to  permit  this  accommodation  of  the  form  of  the 
contained  to  that  of  the  container  is  secured  by  the 
mother's  secretion  and  the  smegma  of  the  foetus.  The 
directing  forward  by  the  resisting  vaginal  wall  of  the  im- 
pinging lowest  part  of  the  foetal  head  is  a  point  of  great 
practical  importance  ;  for  it  follows  that,  if  flexion  is  not 
perfect,  the  occipital  region,  not  being  lowest,  fails  to  lie 
rotated  forward.  Hence  perfect  flexion  is  essential  to 
perfect  rotation.  This  stage  of  rotation  may  be  compared 
with  the  twist  that  is  imparted  to  the  Minie-ball  in  pass- 
ing through  the  rifle-bore.  Its  object  is  merely  to  bring 
the  long  diameter  of  the  foetal  head  into  such  a  direction 
that  it  will  gain  the  most  room  for  its  emergence,  which, 
by  the  backward  yielding  of  the  coccyx,  is  found  in  the 
conjugate  of  the  outlet. 

4.  Extension. — The  third  stage  having  brought  the  oc- 
ciput to  the  pubic  arch,  and  the  expulsive  force  having 
driven  the  head  down  till  each  side  of  the  occipital  bone 
is  firmly  apposed  to  the  ascending  ramus  of  the  pubes  on 
either  "hand,  this  occipital  region  becomes  a  fulcrum  a- 
round  which  the  head  swings  as  it  passes  from  a  state  of 
flexion  to  one  of  full  extension  (see  Fig.  1982).  The 
mechanism  of  tins  movement  depends  simply  on  the  con- 
tinuance of  the  expelling  force,  while  a  portion  of  the 
foetus,  viz.,  the  occiput,  is  completely  arrested.  Hence 
the  non-arrested  part,  viz.,  the  sinciput,  alone  descends, 
and  the  head  is  extended.  The  action  is  that  of  a  lever 
of  the  third  class,  the  fulcrum  being  at  the  point  of  con- 
tact of  the  nucha  with  the  pubic  arch,  the  weight  or  re- 
sistance at  the  point  of  contact  of  the  chin  with  the  pelvic 
floor,  and  the  force  being  applied  between  the  fulcrum 
and  the  weight,  viz.,  at  the  occipital  condyles.  The  long 
oecipito-mental  diameter  (13.5  ctm.),  which  it  was  the  ob- 
ject of  flexion  to  prevent  from  coming  directly  athwart 
the  pelvic  canal,  is  provided  for  at  the  vulva  by  the 
prior  emergence  of  the  occiput,  which  really  has  taken 
place  at  the  time  the  neck  becomes  fixed  against  the  rami. 
To  use  a  homely  illustration,  if  a  rod  three  feet  long  is  to 
be  passed  through  a  barrel  whose  average  diameter  is  two 
feet  nine  inches,  one  end  must  be  in  advance  of  the  other. 

When,  however,  the  more 
advanced  end  of  the  rod 
has  emerged  at  the  further 
end  of  the  barrel,  it  can 
be  made  a  pivot  upon 
which  the  rod  may  be 
swung  forward  until, 
passing  through  the  trans- 
verse plane  (which  would 
have  been  impossible  un- 
til the  forward  end  had 
emerged),  the  posterior 
end  itself  becomes  the 
more  advanced.  The  oe- 
cipito-mental diameter  is 
such  a  stiff  rod  passing 
through  a  canal  whose 
calibre  is  less  than  fhe 
length  of  the  rod  which 
passes  through  it.  As  the 
head  emerges  by  extru- 
sion the  following  diame- 
ters successively  present 
themselves  at  the  vulvar 
orifice  :  suboccipito-breg- 
matic,  suboccipito-frontal,  suboceipito-mental,  and  sub- 
occipito-submental.  In  a  word,  the  birth  of  the  head  in 
vertex  presentations  always  takes  place  by  suboccipital 
diameters. 

5.  External  Rotation. — "With  the  end  of  the  previous 
sta°;e  the  head  of  the  child  has  been  born.  During  the 
rotation  of  the  head,  preparatory  to  its  descent  to  the 
vulva,  the  trunk  participated  in  the  movement,  and  when 
the  head  became  antero-posterior  the  shoulders  were  ap- 
proximately transverse,  therein  accommodating  them- 
selves to  the  width  of  the  inlet.  But  as.they  come  farther 
down  and  approach  the  outlet,  it  is  obvious  that  they 
must   change  direction  iu  order  to  bring  the  long   bi- 
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mial  diameter  into  coincidence  with  tin-  long  diam 

■  •I  the  outlet.     Tin-  same  mechanism  which   has 

jusl  been  described  as  acting  t.i  produce  rotation  of  the 

:  iv  now  brought  to  bear  upon  the  shoulders,  ami 
wiili  tlii-  Bame  effect,  in  accordance  with  the  m  cessity  for 
a imodation  between  the  "  form  and  dimensions  of  the 

lined  ami  the  form  and  capacity  of  the  contain 
Tin   Bhoulder  which  was  anterior  before  rotation  oi  the 
head  occurred,  and  which  with  that  rotation  has  Bwung 
over  to  'in  other  side  of  the  mother,  is  now  directed  I 
t'>  iIm-  median  line,  ami  appears  at  the  arch  <>i  the  pub*  s. 

In  this tion  of  the  trunk  tin-  head,  carried  on  the  neck, 

participates,  ami  the  occiput  is  turned  toward  thai  thigh 
oi  the  mother  which  corresponds  to  its  original  position. 
Hence  the  external  rotation  of  tin'  head.  Meantime  the 
anterior  shoulder,  the  analogue  of  tin-  occiput,  baa  fixed 
Itself  under  the  pubic  arch.  The  posterior  shoulder,  the 
analogue  of  the  sinciput,  traverses  the  curve  of  thesa 
cram,  curving  the  trunk  as  it  docs  so,  until  it  appears  at 
the  posterior  commissure.  This  mechanism  i-*  most  per- 
fectly carried  out  in  primiparse.  When  the  perineum  is 
weakened  or  torn,  tin-  emergence  of  the  two  Bhoulders 
i-  often  nearly  simultaneous.  The  birth  of  the  Bhoulders 
is  immediately  followed  by  that  of  the  rest  of  the  foetal 
body,  a  single  contraction  of  the  womb  being  enough  to 

expel   the  smaller  parts  in  the  wake  of  their  larger  pnd 

mi's. 
The  foregoing  description  of  the  mechanism  of  normal 
labor  is  applicable  to  all  the  positions  of  head  presenta- 
tion.    The  only  difference 

is  that  iii  tin-  left  positions 
the  head  rotates  to  the  right, 
and  in  the  right  positions 
to  the  left  In  the  posterior 
positions  the  amount  of 
rotation  N  greater  than  in 
the  anterior.  In  the  ).-t  t 
positions  the  Btage  of  ex- 
ternal rotation  brings  the 
occiput  to  the  mother's 
left  thigh,  and  in  tie 
to  the  righl  thigh. 

( !i  it;iin  anomalies  occa- 
sionally take  place  in  the 
mechanism  of  parturition 
in     vertex     presentations. 
These  anomalies  ha\  e  n  I 
erence  chiefly  to  the  third 
that      of     rotation, 
a    small    fcetUS    ami 
•  lie  uterine  action  ro- 
tation  may  not  occur,  ami 
tie     head    may  conic    i]o\\  n 

in     the  .tion    it 

originally  had.  Malrotation  sometimes  takes  place,  es- 
pecially in  posti  rioi  positions.  In  these  cases  the  occiput, 
instead  of  going  to  the  pubes,  as  it  should,  turns  ha.  k 
into  the  cavity  of  th,-  Bacrum. 

This  accident  occurs,  according  to  Dr.  Uvedale  West, 
in  one  case  in  twenty  five  of  occipito-postcrior  positions. 
I  : -'■  i>  usually  incompleteness  id'  the  foregoing  Btage 

of  liexion.  If  tie-  head  i-  nol  thoroughly  flexed,  the  an- 
terior fontanelle  is  the  lowest  part,  and  as  such  is  rotated 
forward,   th  it   of  necessity  turning  to  thi 

Even  in  cases  \\  here  this  manoeuvre  has  begun  to  be  es 
:  the  dcscenl   of  the  head  into  the  pelvic  cavity 
sometimes  i  mplete  flexion,  and  the  nor- 

mal rotation  of  the  occiput  is  accordingly  effected,  even 
when  a  posterior  delivery  had  seemed  inevitable.  When, 
l.  ■    cipul  is  destined  to  remain  at  the  rear,  it 

comes  down  upon  the  perineum  while  tin'  forehead  ap- 

j  t    the  pubCS.       The  forehead  eallllol   paSS  under  the 

pubic  does  the  occipul  in  normal  cases,  hut  be- 

comes iivt  it,  usually  a  little  laterally,  the  right 

frontal  bone  being  in  contact  with  the  arch  in  flrsl   posi 

ad  the  left  in  veeoml  (see  Fig.   1088).      Around  this 
pivotal    point    the    head    moves    1  >\     liexion,    the    occiput 

greatly  distending  the  perineum  until  the  nape  i  I  the 

minissure.     This  point 
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in  turn  becomes  a  fulcrum,  while  a  movement  of  extension 

causes  tin-  forehead  to  emerge  at  the  anterior  pari  of  the 

vulva,  and  the  head  is  horn.  The  twofold  movement  of 
flexion  and  extension  causes  the  birth  under  such  cir- 
CUmstancefl    l"    lie   tedious,  and   forceps   are  often   nee  s. 

sary.  Moreover,  the  pressure  of  the  great  hulk  of  the 
occiput  upon  the  perineum  predisposes  to  rupture  of 
that  body. 

An  important  (dement  in  the  mechanism  of  delivery  in 
all  vertex  cases  is  the  moulding  of  the  head,  which  allows 
it  to  conform  to  the  varying  shape  oi  the  maternal  pas- 
sage.    This  moulding  is  made  possible  by  the  openness 

Of  the  sutures,  which  allow  s  the  edge  of  each  hone  either 

to  slip  under  or  to  override  that  of  its  fellow  ol  the  oppo- 
site side  ;  also  by  the  fontaiiclles,  and  by  the  mobility 
of  th.    frontal   and  occipital    bones.      The   hiparietal  and 

suboccipito-bregmatic  diameters  are  lessened  at  tin 

pense  Oi    the  occipitomental,  which   latter  may   well  be 

lengthened  as  it  does  not  become  transverse  in  the  pelvic 

canal. 

This  n  sup  is  attained  by  the  frontal  and  occipital  boms 
folding  under  the  edges  of  the  parietal  on  either  side.  In 
oeoipito  posterior  positions  a  remarkable  lengthening  of 
the  foetal  head  occurs.     However  great  deformity  of  the 

head  may  result  from  these  causes,  and  in  difficult  cases- 
it  is  .sometimes  considerable,  it  is  remedied  in  the  first 
few  days  following  birth  by  the  elasticity  of  the  growing 
bones,  so  that  any  attempt  on  the-  part  of  the  physician 
to  restore  the  normal  skupe  of  the  head  is  quite  super- 
fluous. 

A  certain  portion  of  the 
presenting  part  is  subject- 
ed to  a  diminished  pressure 
compared  with  that  under- 
gone by  the  greater  p 
the  fatal  head.  This  is 
that  part  which  is  opposite 
the  dilating  os,  and  which, 
therefore,  meets  but  little 
resistance.  This  dimin- 
ished or.  as  it  might  per- 
haps better  be  called,  un- 
supported pressure  causes 
a  swelling,  consisting  in 
part  of  serum  and  in  part 
of  extravasated  blood,  to 
which  is  applied  the  name 
caput  sin cedaneum,  from 
the  old  idea  that  this  tu- 
mor in  sonic  sense  takes 
the  place  of  the  foetal 
head. 

This  swelling,  w  In  - 

is    dependent     upon    the 

length  and  amount  of  pressure  brought  to  bear  on  the 

presenting  part,  rarely  gives  any  trouble  after  the  birth, 

the  effused  fluid  becoming  absorbed  in  the  first  two  or 

three  weeks. 

The  caput  does  ji"t  usually  form  until  the  membranes 
have    ruptured,  and  its   chief  clinical  value    is  that  when 
discovered  at   the  brim  it  is  evidence  of  effective  pains, 
and   that  after  birth   it  affords  information  as  to  tin 
tion  of  the  head  during  labor. 

Thus  in  (  i.  I..  A.  the  caput  sueccdancum  forms  on  the 
upper  posterior  corner  of  the  riL;hi  parietal  bone,  because 
that  part  comes  opposite  the  dilating  cervix  in  that  po- 
sit ion. 

In  0.  1!.  A.  it   is  at  the  corresponding  comer  of  the 

left   parietal  bone. 

In  <».  I..  I',  it  is  at  the  upper  anterior  corner  of  the 
right  parietal  bone,  and  in  O.  It.  1'.  in  the  same  corner 

of  the  left   parietal  bone. 

Ill  the  cases  last  spoken  of.  where,  by  reason  of  imper- 
fect liexion.  the  occiput  rotates  backward,  the  caput  sue- 
ccdancum is  t,i  be  found  in  the  vicinity  of  the  anterior 
fontanelle. 

Mi  >  II  \\|s\i    OF      1>1  I  l\  I  i:\     IN   Face   PllESENTATIOH. 

Tin-  lever  action  of  the  head,  poised  upon  its  condyles, 

The  greater  length  of  the 


(Lusk, 
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anterior  arm  tends,  as  has  been  shown,  to  give  a  greater 
effect  to  the  resistance  acting  upon  that  arm,  and  so 
to  flex  the  head.  The  head  is  probably  slightly  flexed 
before  labor  begins  ;  but  even  were  it  exactly  at  right 
angles  with  the  spinal  column, 
flexion  would  be  produced.  If, 
however,  the  head  is  surprised  at 
the  outset  of  labor  in  a  position 
of  partial  extension,  the  anterior 
arm  of  the  lever  may  not  prepon- 
derate (Fig.  1984).  The  occiput  is 
brought  near  the  neck,  and  the 
capacity  of  the  pelvis  is  not  suffi- 
cient to  readily  allow  the  transit 
of  that  greater  diameter,  the  occip- 
itofrontal, which  must  pass  across 
it  before  the  head  can  get  into  a 
position  of  flexion.  In  order, 
then,  to  present  the  best  possi- 
ble diameters  under  the  cir- 
cumstances, the  head  becomes 
further  extended,  and  the  chin 
descends  to  its  utmost  extent, 
while  the  bregma  lags  behind. 
Thus  the  meuto-bregmatic  di- 
ameter gives  place  to  the  sub- 
mento-froutal,  which  is  in 
position  to  pass  through  the 
passage.  Again,  face  presen- 
tations may  be  produced  as 
follows :  When  a  transverse 
presentation  is  converted  into  a  longitudinal  one  by 
the  pushing  of  the  breech  up  to  the  fundus  through 
uterine  contractions,  if  the  child's  chest  is  directed 
toward  the  pelvis,  the  resistance  of  the  side  of  the 
uterus  opposite  that  toward  which  the  breech  was 
directed  will  approximate  the  occiput  to  the  nape  of 
the  neck  and  cause  extension  ;  whereas,  the  child's 
back  being  toward  the  pelvis,  the  same  uterine  action 
would  flex  the  head.  This  process  of  extension  may 
happen  in  any  one  of  the  four  vertex  positions,  and  the 
position  of  the  trunk  remaining  just  as  before,  we  have 
four  corresponding  face  positions,  the  forehead  pointing 
to  the  side  where  the  occiput  would  be  if  the  head  were 
flexed.  Instead,  however,  of  taking  the  forehead  as  the 
representative  point  by  which  to  describe  the  position  in 
face  presentations,  it  is  customary  to  speak  of  the  chin, 
because  the  chin  is  the  part  that  "(like  the  occiput),  as  be- 
ing the  lowest,  must  rotate  to  the  pubes.     Thus  the  com- 


ity of  the  pelvis.  The  extension  upon  which  it  originated 
took  place  above  the  brim,  and  the  face  entered  the  pel- 
vis. The  only  change  possible  in  the  cavity  is  a  little 
more  completeness  of  extension.  Hence  may  be  seen  the 
general  uselessness  of  endeavors  to  convert  a  face  pres- 
entation into  one  of  the  vertex  after  the  head  has  entered 
the  pelvic  cavity. 

The  various  stages  in  face  presentation  correspond  to- 
those  in  presentation  of  the  vertex.  As,  however,  exten- 
sion takes  the  place  of  flexion  in  the  first  stage,  so  flexion 
takes  the  place  of  extension  as  the  head  emerges.  In- 
terest especially  centres  about  the  stage  of  rotation,  which 
is  indispensable  to  a  proper  termination  of  the  case  (see 
Fig.  1985).  The  chin  has  become  the  lowest  part  of  the 
foetus,  and  is  directed  forward  by  the  resistance  which  it 
experiences,  precisely  as  the  occiput  is  in  vertex  presen- 
tation.    There  is  not  that  preponderance  in  frequency  of 


Fig.  1084.— Showing  the 
Predominence  of  the  Pos- 
terior Arm  of  the  Lever 
in  Face  Presentations. 
(Galabin.) 


Fig.  1985. — Rotation  and  Delivery  in  Face  Presentations.     (Schultze.) 

monest  face  position,  corresponding  to  the  first  vertex 
position,  is  not  called,  as  it  might  have  been,  left  fronto- 
auterior,  but  right  mentoposterior,  which  amounts  to  the 
same  thing.  It  is  to  be  remembered  that  a  face  presenta- 
tion cannot  with  an  ordinary-sized  child  occur  in  the  cav- 


Fig.  1!)SC>. — Chin  to  the  Sacrum  from  Failure  of  Rotation.    (Dictionnairo 
de  Medecine.) 

M.  R.  P.  which  analogy  of  the  vertex  positions  would 
lead  us  to  expert.  In  face  presentations  the  proportion 
of  the  dorso-left  to  the  dorso-right  positions  is  only  as 
1.4  to  1,  while  in  vertex  presentations  the  ratio  is  nearly 
3  to  1.  This  is  perhaps  due  to  the  fact  that  it  is  the,  so 
to  speak,  less  normal  positions  of  the  vertex  which  are 
those  most  readily  converted  into  face  presentations.  In 
the  mental-left  positions  the  chin  is  rotated  to  the  right, 
and  in  the  mental-right  to  the  left.  It  is  evident 
that  a  less  degree  of  rotation  is  required  to  be  ef- 
fected in  mento-anterior  than  in  mento-posterior 
positions.  When  rotation  has  been  completed  the 
head  descends  until  the  chin  becomes  fixed  under 
the  pubic  arch.  Around  this  point,  as  a  fulcrum, 
the  head  revolves,  the  occiput  leaving  the  back  of 
the  neck,  and  the  face,  brow,  anterior  fontanelle. 
and  occiput  successively  emerging  from  the  vulva 
(see  Fig.  1985).  Following  this  stage  there  is  ex- 
ternal rotation  of  the  head  just  as  in  the  vertex 
presentation. 
The  caput  succedaneum  in  these  cases  is  upon 
the  face  near  the  corner  of  the  mouth,  on  the  right  cheek 
in  mento-right  iliac  and  on  the  left  in  mento-left  iliac 
positions.  The  moulding  of  the  head  is  such  as  to  dimin- 
ish the  vertical  diameter,  the  top  of  the  head  being  flat- 
tened, sometimes  with  a  saddle-shaped  depression  at  the 
anterior  fontanelle  and  with  the  occiput  elongated.  As 
with  similar  phenomena  in  vertex  presentations,  these 
abnormalities  disappear  in  the  first  few  days  of  extra- 
uterine life. 

In  a  certain  number  of  cases  of  face  presentation,  fort- 
unately small,  anterior  rotation  of  the  chin  .does  not  oc- 
cur. These  are  chiefly  those  where,  rachitic  narrowing 
of  the  brim  or  oilier  deformity  has  prevented  complete 
extension  of  the  head  so  that  the  chin   is  not  the  lowest 
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\-  :i  rule,  ii  may  be  said  thai  when  forward  i 
lion  of  the  chin  doi  i  ur,  the  birth  <>f  the  child  by 

natural    means  i--  impossible.     This  subject,  then 
fails  properly  to  belong  under  the  mechanism  of  labor, 
and  liu-  been  considered  in  its  proper  connection  under  the 
management  "l  labor     In  n  very  lew  instances,  how* 
nature  is  able  to  complete  the  birth  even  under  these  unto 
ward  circumstances.    Even  w  ben  the  bead  bas  come  down 
into  the  cavity,  with  the  forehead  turning  forward,  and  a 
proper  rotation  seems  no  longer  possible,  ii  someti 
happens  thai  the  contractions  of  the  uterus  complete  ex 
tension,  and  the  resistance  of  the  pelvic  floor  brings  the 
chin  forward.     It.  howevi  r,  the  chin  Anally  reri 
terior,  while,  as  a  rule,  birth  is  impossible  withoul  assist- 
ance, yel   cases  have  occurred  where  the  head  was  ex 
pel  led  by  the  following  manoeuvre  :  An  att<  mpt  is  begun 
to  substitute  a  vertex  presentation  for  the  abnormal  one 
by  a  partial  flexion,  which   brings  the  forehead  and  an- 
terior fontanelle  under  the  pubes ;  then  the  great   fonts 
nelli  fixed  al  this  point,  and  the  bead  becom- 

ing extended,  the  face  sweeps  ov<  r  the  perineum.  Thus 
ih<  birth  occurs  bj  flexion  followed  by  extension.  Much 
more  rarely  nature  effects  her  work  bj  a  movement  of 
extension  followed  by  flexion;  thai  is,  the  forehead  is 
fixed   against    the  anterior  pubic  wall,  and  eyes,  nose, 

i  ill.  a  in  I  cli  in  successively  sweep  over  the  perineum, 
after  which  the  forehead  and  cranium  in  turn  clear  the 
pubfc  arch.     In  it  the  caput  succedaneum  is  to 

be  looked  for  on  tL  E  the  cheek   adjacent   to  the 

eye  and  root  of  the  nose,  chiefly  on  the  righl  side  when 
the  chin  is  to  the  right  ilium,  and  on  the  leftwhen  the 
chin  is  to  the  left. 

Brow  Presentatiokb,  These  may  be  properly  con- 
sidered in  this  connection,  the  difference  being  onlj 
of  degree  between  them  and  su<  h  cases  as  were  lasi  con- 
sidered, viz.,  incomplete  extension.  The  majority  of  in- 
stances, where  the  arms  of  the  lever  already  referred  to  are 
:ii  right  angles  with  the  spinal  axis,  become  converted  by 
preponderance  ol  pressure  on  one  or  the  other  arm  into 
either  vertex  or  face  presentations.  In  the  rare  cases  in 
which  the  head  enters  the  pelvic  cavity  with  the  brow 
presenting,  the  brow  usuallj  rotates  forward.  Then  the 
head  is  born  thus:  The  forehead  and  eyes  appear  al 
the  vulva;    then    the  superior  maxilla  is  fixed  against 

the  pubes,  while  tl iciput  emerges  over  the  perineum  ; 

finally  the  nose,   mouth,  and  chin  successively  appear 
under  the  pubes;  the  manoeuvre  being,  in  fact,  om 
flexion   followed  by  extension      Much   more  rarely  the 
head  comes  down  to  the  inferior  strait  in  a  transverse  po 
si  lion,  and  the  upper  maxilla  ii\ev  itself  against  oneof  the 

pubic  rami,  while  tb iciput  swings  down  under  thi 

posite  ramus.     When  the  forehead  rotates  backward  to 
thi  sacrum,  deliver}  by  natural  means  is  practically  im- 
possible.    Indeed,  in  the  mosl  favorable   case  "t   brow 
presentation  persisting  unconverted   into  thai  of  either 
vertex  or  face,  the  unusually  long  diameter  which  trav- 
the  pelvic  canal,  viz.,  the  occipitofrontal,  which  is 
2  cim.  1}  inch)  longer  than  the  suboccipito  bregmatic  see 
the  labor  very  tedious  and   frequently 
requires  the  subvention  of  obstetrical  assistance.     This 
will  be  seen  again  from  the  facl  thai  the  cranial  circum- 
ured  at  the  extremities  of  the  occipitofrontal 
diameter,  is  87.5  ctm.   ill,   inches),  ngainsl  83  ctm.  (18 
inches),  Ihe  maximum  i  ircumfcrence  of  the  Mixed  head. 
The  mi  mli  I  i  nir  of  ihe  bead  in  brow  presentations  is  char- 

ristic.     The  occiput  is  drawn  i  eriorlj  bycom- 

inii  ini  w.iii  the  pelvis  and  the  dorsal  surface  of  the 
child,  and  in  compensation  the  forehead  is  pushed  oa' 
anteriorly,  while  the  diameter  drawn  from  the  chin  to  a 
point   in  ■  ior  fontanelle  is  shortened. 

P3  ramidal,  the  apex  being  in  the 
•  daneum  forms  from  the 

>se  i"  the  posterior  angle  of  the  greal  fon- 
tanelle 

■  ii   Pri  -i  \  i  \  i  ions      In  n  majority   "i  i  as<  -  •■! 
tion-by  the  pelvic  extremitj  the  attitude  «'t'  the 
child  i-  the  same  a-  in  presentations  "I  the  vertex  as  far 
'nst|,-xi I  ihe  head  and  limbs,  Ihe  foetus  1* 

Imply   invi  rted      i  irded  as  a  rnalpn  s 


entation,  and.  like  other  malpresentations,  i-  favored  by 
whatever  disturbs  the  normal  relation  between  the  foetus 
and  the  maternal  structures  premature  labor,  excess  of 
amniotic  fluid,  contracted  peh  is,  death  of  the  foetus,  plu- 
ral births,  etc.     In  the  full  breech  presentation,  ihcJegs 


PlO.  1987.     Breech  PresBatattan.     (Lnsk,  after  Pinard.) 


being  flexed  at  the  hip,  the  knee,  and  the  ankle,  the  1 
are  on  the  same  plane  \\  itb  the  breech,  and  the  toes  a  little 
above.  In  this  case  the  presenting  pari  is  al  its  maximum 
Bize,  and  i hi>  may  therefore  be  taken  as  the  mosl  normal 
type  of  this  variety.  But  whether  we  have  the  "  incom- 
plete breech,"  as  n  ben  Ihe  flexed  legs  are  carried  straight 
up  along  the  foetal  trunk,  the  footling,  which  is  less  fre- 
quent than  the  breech,  or  the  very  rare  knee  presentations, 
the  mechanism  is  substantially  the  same  as  for  the  breech, 
t  lie-  only  difference  being  thai  as  the  presenting  part  is 


Birth  bj  n.    r  0(   the  Lrft  Lower 

■ 

Bmaller,  the  various  stages  of  the  mechanism  are  less  dis- 
tinct. 

The  mechanism  of  delivery  in  pelvic  presentations  falls 

into  five  <  l|  i  1 1 ,  ><•  the  first  is  that  ol  moulding  and 

"  of  thi  partt      Tin-  parts  which  at  first  wen 
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loosely  apposed  become,  as  the  trunk  engages  in  the  pel- 
vic canal  and  feels  the  opposition  of  the  propulsive  and 
resistant  forces,  closely  apposed.  All  vacant  spaces  are 
filled  out.  The  thighs  press  against  the  abdomen,  the 
calves  against  the  thighs,  the  back  of  the  feet  against  the 
front  of  the  legs.  Thus  the  bulk  of  the  presenting  part 
is  reduced  to  a  minimum. 

2.  Descent. — This  stage  of  course  extends  over  the  time 
of  all  the  others,  and  requires  no  further  mention. 

3.  Rotation. — This  is  effected  by  causes  identical  with 
those  which  we  have  seen  to  operate  in  the  other  presen- 


FlG.  19S9. — Occiput  to  Pubis  in  Breech  Presentations.     (Galabin.) 

tations.  In  left  iliac-sacral  positions  (S.L.A.  and  S.L.P.) 
the  left  hip  is  anterior.  As  the  breech  descends,  the  ten- 
dency to  accommodate  its  form  to  the  shape  of  its  con- 
tainer brings  the  long  bitrochanteric  diameter  in  corre- 
spondence with  the  long  anteroposterior  diameter  of  the 
outlet.  In  the  first  position,  S.L.A.,  the  left  hip  of  the 
child  impinges  on  the  right  pubic  ramus,  and  then,  as 
the  right  side  of  the  child's  body  glides  down  over  the 
left  sacro-iliac  synchondrosis,  the  left  hip  fixes  itself  un- 
der the  pubic  arch,  still  a  little  to  the  right,  rotation  not 
being  perfect,  in  readiness  for  the  succeeding  stage  of  the 
delivery.  In  right  sacral  positions  (S.R.A.  or  S.R.P.) 
the  child's  right  hip  impinges  upon  the  left  or  the  right 
pubic  ramus  respectively,  and  there  fixes  itself  under  the 
pubic  arch,  while  the  left  hip  and  side  of  the  child  turn 
back  toward  the  sacrum. 

4.  Expulsion  of  the   Trunk. — The  anterior  hip  being 
fixed  below  the  pubic  arch,  the  posterior  side  of  the  bod)- 
passes  down  along  the  curvature  formed  by  the  sacrum, 
the  coccyx,  and  the  pelvic  floor,  the  body  of  the  child 
adopting  a  corresponding  curve,  of  which  the  concavity 
looks  toward  the  pubes.     Besides  this  curve  there  is  also 
a  twist  in  the  child's  body,  owing  to  the  fact  that  the 
shoulders  are  somewhat  transverse  at  the  brim.     The 
posterior   buttock   now  appears   from    the   posterioj 
commissure,  and  soon  after  the  anterior  one  slips  out 
from  under   the  pubes.     The  legs  and  thighs  then, 
being  no  longer  held  in  their  flexed  posture,  fall  out 
into  a  position  of  extension.     The   shoulders   have 
now  rotated  into  an  antero-posterior  direction  and 
are  speedily  born,  unless  the  arms  have  become 
extended  so  as  to  add  to  the  bulk   of  the  head 
and  prevent  that  part  from   coming   down   into 
the  hollow  of  the  sacrum. 

5.  Internal  Rotation  and  Birth  of  the  Head. — 
The  birth  of  the  shoulders  leaves  the  head  trans- 
verse in  the  pelvis,  the  occiput  being  to  right  or 
left,  according  as  the  right  or  left  hip,  side  and 
shoulder  of  the  child,  were  brought  to  the  pubes.  A  ro- 
tation of  the  head  is  now  effected  which  brings  the  occi- 
put to  the  frout,  the  causes  being  just  the  same  with  the 
after-coming  head  as  we  have  already  seen  them  to  be 
with  the  presentation  of  the  vertex.  This  internal  rota- 
tion of  the  head  causes  an  external  rotation  of  the  trunk 
which  brings  its  dorsum  toward  the  front  of  the  mother. 
The  suboccipital  region  is  now  fixed  under  the  pubic 
arch.     The  chin,  closely  applied  to  the  chest,  appears  at 


the  posterior  commissure,  followed  bj  the  mouth,  nose, 
eyes,  forehead,  and  vertex  in  turn,  and  the  birth  is  com- 
plete. It  is  worthy  of  note  that  the  same  diameters,  viz., 
the  suboccipital  ones,  appear  successively  at  the  vulva,  as 
in  delivery  of  the  head  in  vertex  presentation  ;  but  in  the 
reverse  order,  that  is,  the  suboccipito-bregmatic,  which 
emerges  first  in  the  vertex  delivery,  is  the  last  to  be  born 
in  the  after-coming  head.  In  the  former  case  the  suc- 
cessive diameters  are  brought  out  by  an  extension  of  the 
head  ;  in  the  latter  by  a  flexion,  which  flexion,  however, 
is  rendered  less  marked  than  it  would  otherwise  be  by 
the  fact  that  the  portion  of  the  body  already  born  is  usu- 
ally carried  upward  toward  the  mother's  abdomen  (see 
Fig.  1990). 

The  principal  exception  found  to  the  foregoing  mech- 
anism takes  place  in  the  last  stage,  when,  instead  of 
the  occiput  rotating  to  the  pubes,  the  face  comes  to  the 
front  and  the  occiput  goes  back  to  the  sacrum.  Under 
these  circumstances  one  of  two  things  happens  ;  either 
the  head  remains  flexed  on  the  chest,  or  it  has  become 
extended.  In  the  former  case  the  chin,  closely  applied 
to  the  breast,  has  passed  under  the  pubic  arch.  Then  the 
occiput  rests  against  the  posterior  commissure  as  a  ful- 
crum, and  the  chin,  mouth,  eyes,  and  forehead  are  suc- 
cessively born  from  under  the  pubes,  the  various  sub- 
occipital diameters  emerging  successively,  as  in  vertex 
presentation,  or  in  the  ordinary  delivery  of  the  after- 
coming  head  (occiput  anterior)  in  breech  cases.  Here 
the  child's  body,  already  born,  has  a  tendency,  as  it  lies 
in  the  accoucheur's  hands,  to  ride  backward  between  the 
mother's  thighs,  instead  of  forward  toward  her  abdomen. 
On  the  other  hand,  if  the  head  is  extended  in  the  pelvic 
cavity,  the  occiput  still  remaining  posterior,  the  chin  re- 
mains above  the  pubic  arch,  and  becomes  fixed  there  as  a 
point  of  revolution.  Then  at  the  posterior  commissure 
appear  successively  the  occiput,  the  bregma,  eyes,  nose, 
and  chin,  the  successive  emergent  diameters  all  being 
submental,  as  in  the  delivery  of  face  presentations. 

The  caput  succedaneum  in  pelvic  presentations  is  usu- 
ally situated  principally  upon  the  anterior  breech,  though 


Fig.  1!»0.— (Galabin.) 


the  whole  genito-anal  region,  and  particularly  the  soft 
tissues  of  the  scrotum,  share  in  the  swelling  and  ecchy- 
mosis.  The  after-coming  head  is  moulded  into  an  un- 
usually round  shape,  due  to  an  increased  convexity  of 
the  cranial  vault. 

Snori-DER  Presentations. — Little  need  be  said  of  the 
mechanism  of  labor  in  these -cases,  for  the  reason  that  the 
presentation  is  so  entirely  abnormal  that  nature  is  rarely 
competent  to  effect  delivery.     So  that  the  rule  is  to  inter- 
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fere  al  once,  and  doI  o>  expect  anything  from  nature. 
In  some  i'  «  rare  instances,  however,  the  work  has  been 
omplisbed  by  a  Datura]  mechanism  which  deserves 
ation  at  this  place.  There  are  two  modes  in  which 
this  may  occur,  called  respectively  spontaneous  version 
and  spontaneous  evolution  By  spontaneous  version  is 
in.  anl  the  withdrawal  of  the  presenting  part  and  the  sub- 
stitution therefor  oi  a  part  which  is  capable  of  leading:  to 
a  natural  delivery.  The  substituted  part  may  be  either 
head  or  pelvis.  The  conversion  of  a  longitudinal  pri 
tation into  its  antipodes  also  comes  under  the  head  oi 
spontaneous  version,  and  is  not  infrequent  during  preg- 
nancy. The  manoeuvre  is,  however,  rare  after  labor  be 
gins,  A  multiparous,  Bomewhat  lax  uterus,  a  full  term 
living  child,  the  shoulder  freely  movable,  and  an  os  not 
fully  dilated,  are  < •< « 1 1  <  l  i i  i <  >n  -i  favorable  to  its  occurrence, 
The  manner  in  which  the  version  takes  place  seems  to  be 
by  sporadic  contraction  of  parts  of  tin'  uterine  muscle. 
The  fundus  on  one  Bide  acting  forcibly,  drives  down  the 
corresponding  part  of  the  foetus,  and  the  os  being  un- 
yielding, dors  nut  retain  the  presenting  part,  bo  thai  it 
gives  place  to  the  bead,  or  breech,  as  the  case  may  be. 

Spontaneous  Eholution  is  possible  only  when  the  fca- 
tus  is  small  or  premature,  hence  soft  and  non-resistine  ; 
when  the  pelvis  is  capacious  and  the  pains  powerful.  In 
this  manoeuvre  the  original  presenting  part  is  not  with- 
drawn, and  the   body  undergoes  Buch  extreme  flexion 


Fk;.  1991.     Spontaneous  Evolution. 

upon  itself  as  to  be  forced  out  at  the  vulva  (Figs,  1991 
and  1992)  In  mosl  of  the  recorded  cases  the  method  has 
been  as  follows :  The  arm  being  driven  through  the  os 
the  neck  is  elongated,  and  the  head,  b\  enormous  stretch- 
ing, Hexed  upon  the  breech.  Then  the  shoulder  and 
neck,  being  fixed  against  the  pubesas  a  centre  of  revo- 
lution, the  back  and  breech  are  forced  down  into  the 
hollow  of  the  sacrum  and  brought  to  the  posterior  com- 
missure, whence  they  emerge,  to  be  followed  by  the  other 
side  of  the  body,  the  other  arm.  and  finally  by  the  head. 
A  second  and  rarer   method,  called  by  its  first  observer 

re,  is  hardly  more  deserving  of 

the  name  than  was  the  one  just  described.  In  both  there 
is  a  doubling  of  the  body  completely  upon  itself,  the 
bend  being  at  a  point  where  there  is  no  natural  joint, 
namely,  in  the  thoracic  region.  In  the  latter  ease  the 
flexion  is  somewhat  more  extreme,  tor  instead  of  an 
liitinn  about  a  pivotal  point  lnitiiriiiir  < >ut  the  breech  be- 
fore the  head,  the  head  is  indented  into  the  trunk,  and 
both  eraei  ther,    followed  by  the  legs.    This  tre- 

mendous distortion  of  the  body  is  possible  only  f"r  an  im- 
mature, and   usually  a  macerated,  tutus;   while  even  the 

first  method  "t  spontaneous  evolution  can  hardly  occur 
u  ithout  being  fatal  to  an  otherwise  \  iable  child. 

In  cases  n  here  spontaneous  version  has  taken  place  the 
labor  goes  on  as  ii   the  substituted  pari   had  been  that 

Originally      presenting     and    the    appearance    of   the    child 

corresponds      In  a  case  ,,f  spontaneous  evolution    the 


caput  Buccedaneum  would  form  about  the  presenting 
shoulder  or  on  tin-  prolapsed  arm.     The  deformity  and 

limpness  of  the  child  are  such  as  would  he  expected  from 

tin-  Bexion  and  compression  which  it  has  undergone. 

'I'm.  Diagnosis  oi  the  various  stages  in  the  natural 
mechanism  ol  labor  is  a  matter  of  meat  importance  and 

now  demands  attention.  Such  parts  (if  the  procc- 
lake  place  outside  the  mother's  body,  and  are  therefore 
within  the  vision  of  the  attendant,  require  no  further 
mention.  Such  arc  the  fourth  and  fifth  Btages  in  all  the 
presentations  The  inn  rgence  oi  the  presenting  part,  by 
flexion  or  extension,  as  the  case  may  be,  and  the  exter- 
nal rotation  oi  that  part  can  be  readily  watched.  Ji  is, 
therefon  .  to  the  first  three  stages  thai  we  must  apply  the 
more  difficult  mean-  of  observation  which  we  will  now 
consider.  These  means  m  ed  be  directed  to  the  ascertain- 
ing of  only  three  points,  viz.,  the  presentation,  the  posi- 
tion, and  the  degree  of  descent.  A  perfect  diagnosis  of 
the  first  carries  with  it  a  knowledge  of  the  degree  of  ilex- 
ion  or  of  extension,  as  will  he  seen  in  a  few  moments,  and 
therefore  informs  us  regarding   the   first   stage  in  the 

mechanism  of  labor.      The    measure    taken  from  time  to 

timeof  the  distance  from  the  vulva  of  the  presenting 
pari  tells  us  of  the  rate  of  descent.  And  a  Beries  of  ob- 
servations giving  the  position  <»l  a  given  part  of  the  foetal 
head,  in  relation  to  the  pelvis,  at  the  different  Btages  of  the 
descent,  enables  us  to  trace  the  degree  of  rotation.     If, 


Fig.  1992.— Sponl 


lotion.     (Gall 


for  instance,  the  examining  finger,  introduced  to  it*  full 
length,  detects  the  occiput  toward  the  right  sacro-iliac 
synchondrosis,  and  later,  at  the  height  of  two  phalanges  we 
I,  i  1  the  occiput  toward  the  right  acetabulum,  and  again, 
inserting  only  one  joint,  discover  the  occiput  toward  the 
pubis,  we  have  established  the  fact  of  anterior  rotation. 

The  diagnosis  of  the  prea  ntation  may  be  made  in  two 
ways — by  external  means  or  by  internal.  In  practice  it 
i-  convenient  to  combine  the  two.  In  the  former  method, 
the  patient's  abdomen  being  uncovered,  inspection  will 
.show  whether  the  uterine  tumor  is  a  regular  ovoid,  hav- 
ing its  long  diameter  nearly  coincident  with  that  of  the 
patient's  body.  In  this  case  we  may  be  sure  that  one  or 
other  pole  "i  the  foetus  presents,  /.<.,  the  head  or  the 
i. ii.  .ii  [f,  on  the  other  hand,  the  longest  diameter  of 
the  foetus  lies  across  the  mother's  abdomen,  weare  led  to 
suspect  a  shoulder  presentation.  Now,  placing  a  hand 
on  either  side  of  the  abdomen,  with  the  fingers  pointing 
toward  the  pelvis,  and  carrying  the  ulnar  border  of  each 
hand  will  down  along  Pou part's  ligament,  unless  the 
patient  be  exceedingly  corpulent,  we  can  usually  detect 
the  head  as  a  round,  hard,  smooth  body,  which  can  be 
grasped  between  the  two  hands  and  can  often  be  traced 
into  the  sulcus  of  the  neck  separating  it  from  the  trunk. 
i.rmaiorv  evidence  is  obtained  by  finding  at  the  fun- 
dus of  the  uterus  another  rounded  body,  but  of  .smaller 
size,  softer  consistence,  and  less  regular  shape.  In  pel- 
\  a    presentations,  on   the  other  hand,  the  hard,    round 
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sphere  of  the  head  is  to  be  felt  at  the  fundus,  and  is,  of 
course,  wanting  from  the  lower  segment  of  the  uterus. 

The  position  of  the  child's  back,  and  thereby,  in  vertex 
presentations,  of  the  occiput,  can  usually  be  determined 
through  the  abdominal  walls  ;  its  regular,  smooth  and 
hard  convexity  contrasting  with  the  softer  and  more  un- 
even contour  of  the  ventral  surface.  Usually  ausculta- 
tion reveals  the  foetal  heart-beat  most  distinctly  on  the 
side  corresponding  to  the  back  of  the  child,  because  in 
vertex  presentations  the  back  is  most  closely  apposed  to 
the  uterine  wall,  and  therefore  transmits  the  sound  most 
readily.  Sometimes,  however,  the  heart-beat  is  most  dis- 
tinct on  the  side  toward  which  the  child's  breast  is 
turned,  and  there  is  then  reason  to  suspect  that  the  head 
is  extended  (face  presentation),  which  would  appose  the 
chest  more  closely  than  the  back  to  the  uterine  wall.  In 
such  cases  the  globe  of  the  occiput  is  sometimes  to  be 
felt  at  one  side  of  the  pubes,  with  the  deep  furrow  sepa- 
rating it  from  the  dorsum. 

Fuller  information  as  to  the  presentation  is  gained  by 
vaginal  examination.  At  the  beginning  of  labor  the  lin- 
ger will  ordinarily  detect  the  sphere  of  the  foetal  head 
bulging  the  f  ornices,  particularly  the  anterior  one.  This 
is  especially  the  case  with  primiparse,  in  whom  the  head 
has  descended  into  the  pelvis  before  the  onset  of  labor. 
As  the  cervix  dilates,  the  presenting  part  can  be  felt 
through  the  membranes,  the  bony  vault  of  the  cranium 
being  the  most  obvious  to  the  examining  finger  of  any  of 
the  presentations. 

After  rupture  of  the  membranes  the  sutures  and  fonta- 
nelles,  which  will  be  seen  below  to  be  so  essential  to  the 
diagnosis  of  the  position,  become  clearly  recognizable. 
If  in  any  given  case  the  presenting  part  is  very  high  up, 
and  not  accessible,  that  fact  causes  us  to  suspect  that  the 
presentation  is  not  that  of  the  cervix,  because  no  other 
part  is  so  well  adapted  in  shape  as  the  vertex  to  till  out 
uniformly  and  fully  the  lower  uterine  segment.  If,  on 
passing  the  finger  very  high  up,  we  find  the  vaginal  for- 
nix not.  bulged  roundly,  but  flattened,  and  feel  through 
one  side  of  the  uterine  segment  a  smooth  surface  (the 
forehead),  with  roughness  elsewhere,  we  suspect  a  face 
presentation,  and,  as  the  cervix  dilates,  the  shape  of  the 
face  is  detected  through  the  membranes.  If  the  distor- 
tion from  pressure  has  been  great,  we  may  have  to  wait 
for  rupture  of  the  membranes  before  distinguishing 
cheeks  from  buttocks,  mouth  from  anus,  and.  in  short,  a 
face  from  a  breech.  If  the  finger  is  inserted  into  the 
anus,  it  is  stained  with  meconium  ;  there  is  a  feeling  of  con- 
striction, provided  the  child  is  alive  ;  and  nothing  can  lie 
fouud  corresponding  to  the  alveolar  arches.  In  the 
mouth,  on  the  other  hand,  the  finger  may  be  sucked. 
The  roughened  processes  of  the  sacrum  are  like  nothing 
in  the  face.  The  orbital  arches  and  the  nostrils,  if  they 
can  be  reached,  are  like  nothing  in  the  breech.  The 
penis  and  scrotum,  unless  enormously  swollen,  are  usu- 
ally recognizable.  Care  must  be  taken  in  feeling  the 
face  not  to  do  injury  to  the  eyes.  The  brow  presentation 
is  detected,  after  the  rupture  of  the  membranes,  by  the 
diamond  shaped  anterior  fontauelle,  against  which  the  fin- 
ger readily  impinges,  and  from  which  it  can  be  slid  down 
till  it  meets  the  root  of  the  nose  and  the  orbital  arches. 
In  breech  cases,  before  rupture,  little  can  be  made  out  dis- 
tinctly ;  but  the  bag  of  waters  takes  a  much  elongated,  coni- 
cal shape,  owing  to  the  entire  amount  of  amniotic  fluid 
gravitating  to  that  part  fin  account  of  there  being  no 
large,  closely  fitting  part  like  the  head  to  retain  it  above. 
This,  or  some  other  malpresentation,  may  always  be  sus- 
pected in  much  elongated  membranes.  The  phenomena 
attending  rupture  are  somewhat  peculiar  in  breech  eases. 
The  gush  is  not  at  first  so  marked  as  in  vertex  cases,  but, 
there  being  no  "  ball- valve  "  to  shut  off  the  flow,  it 
nearly  all  trickles  away  before  the  child  is  born.  The 
diagnosis  of  the  full  breech  from  the  face  after  rupture 
has  been  already  given.  If  the  foot  should  present,  it 
may  be  distinguished  from  the  hand  by  the  rounded 
projection  of  the  heel,  by  the  difficulty  of  straightening 
the  foot  into  a  line  with  the  leg,  and  of  flexing  the  toes 
into  the  sole  as  the  fingers  can  be  bent  upon  the  palm. 
If  the  knee  presents,  it  is  distinguished  from  the  elbow 


by  the  fact  that  its  extremity  consists  of  a  depression  (the 
intercondyloid  notch),  having  on  either  side  an  elevation 
(the  condyles) ;  whereas  the  elbow  has  in  its  centre  a  promi- 
nence (the  olecranon)  with  a  depression  on  either  side  be- 
tween it  and  the  condyles  of  the  humerus.  In  shoulder 
cases  there  are,  before  rupture,  the  general  remoteness  of 
the  parts  from  the  tip  of  the  examining  finger  and  the 
elongated  amniotic  sac  already  spoken  of  as  characteristic 
of  malpresentations.  After  rupture  the  rounded  shoul- 
der-joint is  distinguished  from  the  knee  by  the  sharp 
acromion  process,  from  which  the  finger  passes  on  to  the 
clavicle,  while,  on  the  other  side,  the  spine  of  the  scapula 
may  be  felt.  As  the  foetus  descends  farther  the  finger 
reaches  the  axilla,  and  even  the  ribs. 

The  diagnosis  of  position  may  be  made  provisionally, 
and  often  with  certainty,  in  connection  with  that  of  the 
presentation,  by  abdominal  palpation  and  auscultation 
in  the  manner  above  described.  Not  only  can  we  thus 
often  detect  to  which  side  the  back  is  turned,  but  also 
wdiether  it  (and  hence  the  occiput)  is  anterior  or  posterior. 
If  the  former,  the  hard  outline  of  the  back  passes  some- 
what over  the  median  line,  a«d  sometimes  the  spinous 
processes  even  can  be  made  out  The  frontal  end  of  the 
child's  head  is  also  higher  up  in  the  mother's  abdomen 
than  the  occiput,  and  is  therefore  reached  first  by  the 
finger-tips  as  they  are  moved  down  toward  the  pubes, 
while  the  hand  on  the  side  toward  the  occiput  is  permit- 
ted by  the  flexion  to  pass  lower  into  the  pelvic  cavity. 
If,  on  the  other  hand,  the  back  is  posterior,  the  resisting 
surface  which  can  be  felt  is  more  limited,  and  attains  its 
maximum  of  hardness  as  one  gets  farther  from  the  me- 
dian line  toward  the  lateral  border  of  the  uterus. 

The  accurate  determination  of  the  position,  however, 
usually  requires  the  recognition,  through  the  examining 
finger,  of  some  distinguishing  feature  of  the  presenting 
part  and  its  reference  in  the  mind  of  the  observer  to  the 
appropriate  quarter  of  the  maternal  pelvis.  In  vertex 
cases  this  can  often  be  done  prior  to  the  rupture  of  the 
membranes,  but  in  other  presentations  the  position  can 
generally  be  studied  to  advantage  only  after  the  rupture. 
For  this  examination  the  woman  may  lie  on  either  her 
left  side  or  her  back.  For  the  novice  it  is  well,  by  alter- 
nating these  two  attitudes  to  confirm  and  correct  his  ob- 
servations. In  vertex  cases  the  finger  impinges  upon  the 
wrinkled  scalp,  perhaps  partly  obscured  by  a  caput  suc- 
cedaneum.  Pressure  with  the  finger-tip  will,  however, 
reveal  one  or  more  of  the  following  landmarks  ;  The 
sagittal  suture,  the  posterior  fontauelle,  characterized  by 
its  small  size  and  triangular  shape  ;  from  its  angles  lead 
the  sagittal  suture,  the  one  most  easily  traced  and  fol- 
lowed, and  the  two  lambdoidal  sutures,  of  which  only 
the  beginning  can  usually  be  felt.  In  cases  where  flexion 
is  not  complete  the  small  fontauelle  becomes  less  acces- 
sible, and,  pari  passu,  the  anterior  more  so.  This  is  large, 
of  somewhat  irregular  lozenge-shape,  and  the  peculiari- 
ties by  which  it  is  to  be  recognized  have  been  already  re- 
ferred to. 

When  the  os  is  dilated  to  the  size  of  a  silver  quarter- 
dollar  a  suture  can  generally  be  felt  traversing  it.  As 
dilatation  goes  on,  we  try  in  the  intervals  of  the  pains  to 
follow  the  suture  to  a  fontauelle.  The  head  not  being 
as  yet  fully  flexed,  we  may  reach  either  one,  recognizing 
each  according  to  the  distinctions  just  laid  down.  In  the 
commonest  position  the  posterior  fontanelle  will  look 
toward  the  left,  anteriorly.  Subsequent  examinations 
show  the  line  of  the  suture  gradually  diverging  from  its 
transverse  direction,  while  the  great  fontanelle,  if  it  has 
been  accessible  at  first,  now  ceases  to  be  so  under  the 
more  perfect  flexion.  Finally,  after  dilatation  has  become 
complete,  the  posterior  fontanelle  is  clearly  made  out, 
with  its  three  entering  sutures,  of  which  the  sagittal  runs 
nearly  backward.  These  successive  observations  of  posi- 
tion record  as  many  stages  in  the  process  of  normal  rota- 
tion, besides  keeping  us  informe'd  of  the  maintenance  of 
flexion,  with  which  we  have  seen  rotation  to  have  so 
close  a  connection.  If  the  anterior  fontanelle  can  be  felt 
at  any  later  period  than  the  beginning  of  dilatation,  we 
may  be  sure  that  flexion  is  not  going  on  as  it  should,  and 
may  expect  to  find  rotation  slow  and  difficult. 
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The  diagnosis  of  tin-  position  in  the  other  presentations 
i-  usual])   easy,  remembering  thai  the  forehead  in  I 
c;im  -  ami  the  sacrum  in  presentations  of  the  breech  are 
the  parts  to  be  fell 

The  third  poinl  essential  to  the  diagnosis  of  the  mech- 
anism of  a  natural  labor,  namely,  the  recognition  of  the 
u  accomplished  by  sounding  with 
the  Qnger  the  distance  to  the  nearest  point  of  the  advanc- 
ing head,  li  is  well  to  remember  in  this  connection  thai 
in  primiparae  the  bead  al  the  beginning  of  labor  li' 
low  the  brim  in  the  pelvic  cavity,  and  is  therefore  m 
high  i"  the  examining  flng<  r  as  in  multipara?,  in  whom 
•  al  the  brim  or  upon  one  of  the  i 

Cltarlet  l   a  icin  Witltington. 

LABOR.  PREMATURE  INDUCTION  OF.  The  ques- 
ts  f  the  wisdom  and  propriety  of  artificially  terminat- 
ing a  pregnancy  is  one  that  frequently  involves  great 
responsibilities  in  its  solution.  In  the  early  months  of 
pregnane]  thi  on,  which  necessarily  destroys  1 1 1<- 
li i .  of  the  child,  should  never  be  performed  without  con 
sultation,  not  onlj  for  the*sake  of  dividing  responsibility, 
l  H 1 1  because  the  illegitimate  practices  of  professional  abor- 
tionists make  it  incumbent  upon  the  honest  practitioner 
to  fortifj  bimself  against  all  possible  suspicion  by  secur- 
ing the  moral  support  and,  if  need  be,  the  legal  testimony 
•  - 1  a  trustworthy  colleague.  A  broad  and  important  dis 
tinctidn  exists  between  the  induction  of  labor  before  and 
after  the  child  is  viable,  the  number  of  cases  when  the 
latter  is  called  for  being  of  course  much  greater  than  that 
of  the  former.  Below  the  age  of  one  hundred  and  eight} 
days  ii  may  be  said  that  the  chance  of  survival  of  the 
In  in-  is  practically  nil.  From  one  hundred  and  eight} 
in  two  hundred  days  there  is  a  possibility,  very  faint  al 
first  but  increasing  with  rail,  added  day,  that  with  the 
utmost  care  life  may  be  preserved.  About  two  hundred 
and  thirtj  days  is  considered,  in  cases  demanding  opera- 
tion, as  a  limit  of  reasonable  safety  for  the  life  of  the  child. 

Tin.  Prognosis  of  induced  labor,  irrespective  of  the 
cause  which  occasioned  the  interference,  is  forthe  child 
of  course  dependent  on  bis  age,  as  above  stated.  For 
the  mother,  even  with  the  most  improved  methods  of  per- 
forming the  operation,  ii  i-  less  good  than  that  of  labor  at 
term.  All  ih<'  unfavorable  sequelae  of  natural  labor  may 
follow  premature  labor,  as  pelvic  inflammations,  throm- 
bosis, and  puerperal  fever.  Moreover,  the  preparation  of 
the  maternal  passages,  w  hich  nature  ordinarily  effects,  has 
n.ii  taken  place,  and  the  detachment  of  the  placenta  is 
likelj  i"  b(  delayed.  The  uterus  lias  nol  completed  that 
full  cycle  of  development  which  is  its  most  proper  prep- 
aration for  subsequent  retrogressive  changes  and  which 
is  accompanied  by  the  storing  up  of  thai  nervous  energy 
that  is  lobe  drawn  upon  during  the  acl  of  parturition. 
On  the  oilier  ha i ill.  there  is  one  element  of  advantage  to 
the  mother  in  a  premature  labor,  namely,  thai  the  small 
■l  the  chil  1  conduces,  quoad  Iloc,  to  an  easier  birth. 

Imih  kriONS. —  These  ma  j  be  grouped  into  three  classes, 
as  follow  - : 

1.   Diseases  of  the  mother  which  will  b  itedto 

a  dangerous  d  a  completion  ol  the  pregnancy. 

Sucb  are  advanced   phthisis,  cardiac  disease,  especially 
when  accompanied   by   much  oedema  ;  cirrhosis  of  the 
liver,  attended  witb  ascites  ;  convulsions,  or  marked  n 
nal  disease,  with  onset  ol  uremic  symptoms  making  i 
vulsions  probable;  chorea;  hydramnios  and  abdominal 
tumors  causiti  distention;  placenta   praavia ;  un- 

riiting  ;  irreducibly  retroverted  uterus. 

2  i  onsideratious  involving  the  interest  of  the  child. 
These  of  course  are  operative  onlj  after  about  the  two 
hundred  and  thirtieth  day.  Sucli  are  hydrocephalus; 
syphilis,  in  which  for  an\  reason  there  has  been  a  failure 

Imiuister  treatment  through  the  mother  during  i 
nancj  .  placental  diseases,  especially  in  the  lighl  or  ;i  bad 
historj  of  this  sorl  in  pre\  ious  pn 

lly,  those  delicate  and  responsibli  cases  where  im- 
pending deatb  ol  ihc  mother,  as  by  progressive  anaemia 
and  phthisis,  imperils  the  existence  ol  the  child  it  it  re- 
main longer  in  utero  but  where  operative  interference 
maj  i  hi  short  the  few  n  maining  daj  s  of  the  mother's  life, 


::  in.  operation  demanded  in  the  interest  both  of 
mother  and  child.  This  include-  cases  in  which,  from 
mechanical  obstructions,  a  disproportion  exists  between 
maternal  and  foetal  dimensions  which  bo  increases  in 
later  months  ol  pregnancy  a-  to  tender  birth  al  term  im- 
possible, while  it  mighl  hive  taken  place  befi  re  tin-  child 
attained  it-  lull  uterine  growth.  This  category  com] 
the  great  majorityol  the  cases  for  which  premature  labor 
i-  properly  Brought  on.  Especially  it  includes  cases  ol 
pelvic  deformity.  By  anticipating  the  time  of  labor  in 
these  i  ases  we  secure  the  advantage  not  only  of  a  smaller 

foetal    head,    luit    of   one    lhat    i-  i e    readily    moulded. 

Tin  on  li<  allj .  tin-  -ina  IN  -t  conjugate  diameter  of  the  brim 
which  will  admit  the  passage  of  a  living  adult  foetus  ii 
9.5  elm.  <:;.?•">  inches).  But  practically,  by  the  moulding 
of  tin-  bones,  many  children  will  pass  through  pelves  con- 
tracted in  the  slighter  degrees.  Schroeder  claims  even 
to  have  extracted  a  living  child  at  term  through  a  conju- 
gate diaim  ter  of  only  7.5  etm.  (3  inches).  Jt  is  certainly 
unwise  in  tin-  slighter  degrees  of  pelvic  narrowing  to 
resort,  a-  a  matb  r  in  all  cases,  to  premature  in- 

duction of  labor.  When  the  conjugate  measures  from 
!)  (tin.  (34  inchl  s)  to  *J  Ctm.  (2|  inches),  however,  the  op- 
eration should  he  ad\  i-i  d. 

If  thedegrei  of  narrowing  is  slight  it  is  well  to  add  two 
hundred  and  thirty  days  (the  -ale  viable  period)  to  the 
day  after  the  completion  of  the  lasl  menstruation,  and 
then,  because  there  i-  always  a  possibility  of  an  (not  of 
6 f teen  daj  s  w  bich  mighl  make  the  real  age  of  the  foetus 
too  young  for  viability,  to  afid  that  amount  to  the  two  hun- 
dred and  thirty  days  and  tix  the  linn-  for  the  induction  of 
labor  at  the  end  of  the  thirty  -fifth  w  eek.  With  the  greater 
degrees  Of  deformity,  of  course,  we  cannot  defer  the  op- 
eration so  long,  but  must  select  the  thirty-fourth,  or  the 
thirty  second,  week.  When  tin-  conjugate  diameter  is 
.smaller  than  2j  inches  the  period  of  the  operation  must 
be  moved  SO  far  back  that  the  chance  of  the  child's  liv- 
ing i-  much  compromised.  For  a  statement  of  the  time 
lor  inducing  labor  in  the  varying  degrees  of  pelvic  de- 
formity see,  under  Labor,  Management  of,  anomalies  of 

the  bony  pelvis. 

(  mIht  \  arieties  of  obstruction  besides  pelvic  deformity 

may  call  for  interference  with  the  course  of  pregnancy, 
as  tumors  of  the  uterus  and  ovary,  contracted  cicati 

of  the  so  it  [.art-,  rapidly  growing  carci na  of  the  cervix. 

'I'm  OPERATION. — Certain  preliminaries  should  be  at- 
tended to,  especially  in  the  interest  of  the  child,  which, 
of  course,  bas  less  resistant  power  against  untoward  sur- 
roundings  than  when  born  at  term.  We  should  be  pre- 
pared, tin  n  fore,  with  appliance-  for  resuscitation,  and  a 
warm  receptacle  should  be  in  readiness  for  it-  accommo- 
dation. The  a  device  recently  invented  by  ML 
Tarnier,  is  especially  useful  in  such  cases.  1>  consists 
essentially  of  a  chamber  kept  at  bigh  and  uniform  tem- 
ture  by  hot  water  introduced  into  a  part  of  I  he  in- 
strument provided  therefor.  As  the  name  indicates  it 
is  an  artificial  "nest."  The  child  should  not  be  dis- 
turbed except  for  feeding,  and  should  not  be-  washed  till 
old  enough  to  bear  it. 

(if  the  various  agents  which  have  been  employed  to 
briii'.'  on  artificial    labor  we  may  first    mention   certain 
druus,  Mich  as  ergot,  borax,  cinnamon,  quinine,  tat 
cotton  root     These  are  all  unreliable.     There  i-.  in  ! 
no  drug  known  whi<  h.  of  itself,  in  non-poisonous  d< 
can  be  depended  upon  to  originate  uterine  contractions. 
oing  li-t  will  accelerate  a  labor  which 
ha-  been  begun  by  other  mean-.     < >f  mechanical  methods 
mally  efficient,  but  are  -low  and 
not  to  be  relied  upon.      Such   are  hot    rectal  and   vaginal 
douches,  the  use  of  the  colpeurynter,  the  detachment  of 
the  membranes  from  1  he  lower  uterine  segment.     Certain 
other  methods  are  dangerous  and  are  not.  therefon 

mntenanced.  Such  arc  the  injection  into  the  uterus 
idler  water,  air,  or  carbonic  acid  gas.  In  all  these 
cast  -  there  i-  risk  of  shock  and  collapse  from  the  sudden 
distention  of  the  uterus,  which,  a-  Barnes  has  pointed 
out.  will  ffrmc  to  accommodate  the  development  of  a 
bod]  contained  in  it,  but  will  not  safely  stretch  for  that 
purpose.     Thi   injection  of  gases  adds  to  the  peril  just 
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alluded  to  the  danger  of  gas  emboli  entering  the  circu- 
lation and  passing  to  the  right  side  of  the  heart,  where 
their  presence  causes  sudden  death.  Galvanism,  if  strong 
enough  to  bring  on  labor,  is  dangerous  to  the  life  of  the 
child.  The  rupturing  of  the  presenting  parts  of  the  foe- 
tal membranes,  while  efficacious  in  inducing  labor  sooner 
or  later,  is  prejudicial  to  the  child  by  exposing  him  direct- 
ly to  the  compressing  and  resisting  force  of  the  maternal 
structures,  and  to  the  mother  by  removing  the  water-bag 
which  is  nature's  provision  for  dilating  the  cervix. 

The  means  most  to  be  recommended  for  the  artificial 
induction  of  labor  are  two,  which  in  practice  may  often 
be  advantageously  combined.  They  may  also  be  com- 
bined with  the  methods  spoken  of  above  as  safe,  but  of 
themselves  uncertain.  These  are  the  introduction  of  a 
foreign  body  into  the  uterus  and  artificial  dilatation  of 
the  cervix.  In  a  given  case,  then,  premature  labor  being 
indicated,  but  without  urgent  haste,  we  should  proceed 
somewhat  as  follows  :  First,  we  may  give  a  hot  antisep- 
tic vaginal  douche,  which  answers  the  double  purpose  of 
softening  the  cervix,  with  the  possibility  of  setting  up 
contractions  and  of  forestalling  the  chance  of  septic  ab- 
sorption in  the  later  steps  of  the  operation.  Next,  a  new 
bougie  or  elastic  catheter  is  introduced  through  the  os  on 
either  side,  the  index-finger  guiding  it,  if  possible,  up  to 
the  internal  os,  and  by  gentle  to-and-fro  motion  insinu- 
ated between  the  membranes  and  the  uterine  wall  to  a 
distance  of  six  or  seven  inches  from  the  os.  The  bougie 
will  pass  more  readily  along  the  posterior  than  the  ante- 
rior wall.  If  any  bleeding  results  it  is  probably  due  to 
separation  of  the  placenta.  The  direction  of  the  bougie 
should  be  changed  so  as  to  avoid  separating  it  further. 
Some  authorities  advise  that  the  stylet  be  placed  in  the 
catheter  before  introduction,  with  a  sharp  bend  near  its 
extremity,  and  that  after  the  catheter  has  been  carried  in 
to  its  full  depth  the  stylet  be  withdrawn  after  turning 
its  tip  inward  so  as  to  cause  rupture  of  the  membranes  at 
that  point.  The  advantage  of  such  a  rupture  is  that  the 
■amniotic  fluid  trickles  away  instead  of  coming  with  a 
rush,  as  when  the  puncture  is  at  the  most  dependent  part 
of  the  bag  ;  enough  fluid  is  thus  retained  to  assist  in  the 
natural  dilatation  of  the  os.  When  special  haste  is  not 
required  this  high  rupture  of  the  membranes  is  unneces- 
sary, and  the  introduction  of  the  stylet  has  the  disadvan- 
tage of  converting  an  otherwise  soft  and  flexible  instru- 
ment into  one  with  sufficient  stiffness  to  make  it  capable 
of  injury  to  the  soft  structures  between  which  it  passes. 
Moreover,  even  in  cases  of  haste,  the  labor  can  be  ac- 
celerated by  other  means  to  be  described.  The  elastic 
bougie  acts  in  a  twofold  manner,  first,  by  detaching  the 
membranes,  and  secondly,  by  remaining  as  a  foreign  body 
in  the  uterus.  It  is  almost  certain  to  bring  on  labor,  but 
the  time  requisite  for  this  result  varies.  In  most  cases 
one  may  introduce  the  bougie  over  night  with  a  reason- 
able expectation  that  the  labor  will  have  begun  by  morn- 
ing, at  which  time  accelerative  measures  may  be  applied 
if  desired.  The  end  of  the  bougie  which  protrudes  from 
the  os  may  be  allowed  to  rest  against  the  vaginal  wall, 
but  some  operators  are  in  the  habit  of  inserting  a  vaginal 
tampon,  which  both  retains  the  bougie  and  stimulates 
uterine  contraction.  In  case  the  end  of  the  bougie  pro- 
trudes from  the  vulva,  a  short  piece  of  the  stylet  may  be 
inserted  and  tapes  tied  to  its  ring.  If  the  operation  were 
undertaken  for  contracted  pelvis,  or  any  other  cause 
which  requires  no  pressing  haste,  the  case  may  now  be 
left  to  itself.  The  os  gradually  dilates,  the  pains  increase 
in  severity,  extrude  the  bougie  and  finally  the  foetus. 

If  the  operator  is  at  a  distance  from  home,  or  for  any 
other  reason  cannot  await  the  action  of  nature,  he  may 
proceed  to  the  next  step,  viz.,  artificial  dilatation  of  the 
os,  which  is  also  applicable  in  all  cases  of  immediate  ur- 
gency, as  in  convulsions. 

The  best  method  of  effecting  dilatation  of  the  os  is  that 
by  means  of  the  introduction  of  the  hand.  Its  advan- 
tages are  the  fact  that  no  instrument  is  required,  that  it 
is  less  injurious  to  the  maternal  structures  than  other 
methods,  that  it  requires  no  preliminary  opening  of  the 
cervix  as  do  the  rubber  dilators,  and  that  it  is  as  rapid  as 
any  other  means  that  are  consistent  with  safety.     The 


patient  being  anaesthetized  and  having  received  an  anti- 
septic injection,  the  hand  is  oiled,  and  the  fingers,  in  the 
form  of  a  cone,  are  insinuated  into  the  vagina.  Then 
the  tip  of  one  finger  is  slowly  inserted  into  the  os.  Gen- 
tle pressure  is  thus  maintained  until  the  wall  of  the  cer- 
vix yields,  from  a  physiological  fatigue,  and  not  from  a 
mechanical  divulsion.  Then  one  finger  after  another  is 
inserted,  and  then  the  thumb,  till  the  whole  hand  passes 
through  into  the  uterus.  The  difficulty  consists  in  the 
fatigue  in  the  operator's  hand  from  the  cramped  attitude, 
which  ma}r  necessitate  his  being  relieved  by  another  per- 
son. The  chief  precaution  to  be  taken  is  not  to  hurry 
the  operation  and  so  produce  a  laceration.  The  average 
time  needed  to  effect  complete  dilatation  is  from  sixty  to 
ninety  minutes.  The  membranes  should  not  be  ruptured. 
The  hand  is  in  position  to  perform  immediate  version  if 
desired. 

Other  dilators  have  been  employed.  Laminaria  and 
tupelo  tents  may  be  used,  but  sponge-tents,  on  account 
of  the  danger  of  infection,  should  be  avoided.  Steel  di- 
lators are  likely  to  lacerate  the  cervix,  and  their  effect  is 
transient,  the  cervix  returning  to  its  normal  shape  when 
they  are  removed.  They  may  be  employed  as  prelimi- 
nary to  the  use  of  Barnes'  bags.  The  latter  come  in  three 
sizes  :  as  soon  as  the  cervix  is  open  to  the  extent  of  two 
centimetres  the  smallest  sized  bag  can  be  introduced. 

This  is  to  be  carried  in,  wrapped  about  a  sound  or 
staff  having  an  extremity  sufficiently  large  not  to  be 
readily  driven  through  the  wall  of  the  pouch  in  which 
it  is  placed.  The  extremity  of  the  bag  being  carried  in- 
side the  uterus  and  its  constricted  portion  falling  with- 
in the  cervical  canal,  the  bag  is  inflated  with  air.  Its 
presence  usually  starts  up  uterine  contractions,  which 
dilate  the  cervix.  When  the  bag  is  forced  out  or  be- 
comes loose  another  hot  antiseptic  injection  should  be 
given,  and  the  next  larger  bag  substituted.  The  third 
sized  bag  carries  the  diameter  of  the  os  up  to  two  inches 
or  more.  The  membranes  may  then  be  ruptured,  the  bag 
reintroduced,  and  complete  dilatation  effected.  Barnes 
has  himself,  in  a  case  of  placenta  praevia,  carried  dilatation 
from  zero  up  to  the  maximum  amount  in  half  an  hour, 
though  this  is  probably  much  more  rapid  work  than 
most  operators  can  do  with  this  instrument. 

At  the  completion  of  the  first  stage,  if  the  pains  are 
good,  we  may  leave  the  case  to  nature,  unless  haemor- 
rhage, convulsions,  or  other  urgent  necessity  exists  for 
speedy  delivery  ;  in  which  cases  version,  forceps,  or  any 
other  appropriate  operation  maybe  performed.  Under 
ordinary  circumstances  the  labor  should  be  completed  in 
twenty-four  hours  from  the  introduction  of  the  bougie. 
And  in  view  of  the  fact  that  malpresentations,  prolapse 
of  the  funis,  and  other  abnormalities,  are  especially 
liable  to  occur  in  premature  labors,  the  obstetrician 
should  always  hold  himself  in  readiness  to  be  more  than 
a  passive  spectator  of  the  labor  that  he  has  provoked, 
and  to  step  in  and  assume  control  at  any  time  when  it 
becomes  desirable. 

The  induction  of  artificial  abortion,  which  is  made  jus- 
tifiable by  those  conditions  already  mentioned  and  which 
are  so  urgent  as  not  to  allow  postponement  till  the  child  is 
viable,  is,  perhaps,  oftenest  called  for  on  account  of  uncon- 
trollable vomiting  which  threatens  the  mother's  life.  In 
such  cases,  of  course,  one  waits,  if  possible,  till  after  the 
third  month,  but  in  other  conditions,  like  extreme  pelvic 
deformity,  if  one  has  his  choice  of  time  for  the  operation, 
there  is  an  advantage  in  undertaking  it  before  the  forma- 
tion of  the  placenta,  that  is,  during  the  first  eight  or  ten 
weeks  of  pregnancy.  But  if  this  period  is  passed,  it  is  then 
desirable  to  postpone  the  operation,  if  possible,  to  the  twen- 
tieth week,  because  then  there  is  likely  to  be  less  difficulty 
either  in  puncturing  the  membranes  or  in  separating  the 
placenta.  In  the  early  weeks  of  pregnancy  a  sound  may 
be  introduced  into  the  fundus  and  swept  to  and  fro  over 
the  inner  surface  of  the  uterus.  A  scraping  or  dislodge- 
ment,  rather  than  a  puncture  of  the  ovum,  is  to  be  sought. 
If  this  method  does  not  prove  successful  after  one  or 
two  repetitions,  a  steel  dilator  may  be  applied  to  the 
cervix,  when,  if  uterine  action  does  not  follow,  the  finger 
or  a  curette  may  be  introduced   into   the   cavity.  .  A 
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latei  abortion  is  almost  sure  not  to  expel  the  ovum  entire, 
so  thai  puncture  ol  il  i-  nol  to  bo  especially  avoided. 

[ization,  which  has  given  Bucb  Buccesa  in  the 
treatment  ol  extra  uterirn  gestation,  would  Beem  a  feasi- 
ble method  for  ending  an  earlj  pregnancy,  and  Beveral 
.  nave  been  reported  where  it  baa  succeeded.  But 
in  others  il  baa  proved  Blow  and  uncertain,  while  the 
Btrengtb  of  the  current  necessarily  proves  painful  to  the 
patient.  The  use  of  the  Dieulafoy  aspirator  has  been  ef- 
ii.  tive  in  inducing  abortion.  It  i-  especially  applicable 
in  cases  of  incarcerated  retroflexed  uterus,  where  the  os 
i-  uol  accessible,  the  needle  being  plunged  through  the 
uterine  wall  /» r  vaginam  or  p<  r  ri  - 

Charles  Praneit  Withingion. 

LA  BOURBOULE  is  a  Bmall  place  in  (he  Department 
of  Puy-de-Ddme,  France,  picturesquely  situated  in  a 
sheltered  vallej  at  an  elevation  of  aboul  •.'.Too  feel  above 
the  level  of  the  Bea.  There  are  seven  warm  springs  at 
Bourboule,  the  temperature  of  which  paries  between  66 
and  il-  P.  The  composition  of  the  different  waters 
would  Beem,  from  the  varying  results  of  different  an- 
alyses, nol  to  be  constant.  The  following  is  the  compo 
sition  of  the  four  principal  springs,  according  to  the  an- 
alyses of  M.  Jules  Lefort.  The  proportions  are  given  in 
grammes  per  litre  : 


- 

Source  da  Bouroe  do 
■  .1      Bagnas- 
liuin.       1     sou. 

Source  lies 

Source    <le 
In    tto- 
tonde. 

:         ::  1972 

ii  0384 
H  2824 

■j  i !  155 
ii  1774 

0.1080 
H  0182 

(1.0390 
11  2788 

0.2296 

0  2829 
2  0167 
ii  1911 

ii  nl  16 
ii  int.-, 
0.0218 

0.2164 
H  2842 

irbonate 

-.'  2718 
0.1964 

0.1771 

0.0025 
0.0722 

0.0301 

0.0186 

6  5191 

6  0968 

2.9490 

6  9262 

There  arc,  in  addition,  traces  in  all  the  springs  of 
lithium'  and  rubidium  chlorides,  manganese  and  ammo- 
nium bicarbonate,  sodium  phosphate,  and  sodium  iodide 
and  bromide,  besides  organic  matters.     There  is  also  some 

free  carbonic-acid  gas. 

The  waters  arc  used  chiefly  internally,  although  baths 
arc  also  employed,  and  are  recommended  in  various  so- 
called  scrofulous  affections  of  the  bones,  glands,  and 
skin,  in  obstinate  herpes,  erythema,  sonic  forms  of  ec- 
zema, and  various  other  skin  diseases,  in  chronic  rheu- 
matism, in  the  later  manifestations  of  syphilis,  and  in 
rebellious  intermittent  fever  and  neuralgia  of  malarial 
origin.  The  Beason  at  Bourboule  lasts  from  June  1st  to 
the  middle  of  September.  The  waters  are  exported  in 
considerable  quantity.  '/'.  /..  6'. 

LACHRYMAL  APPARATUS,  AFFECTIONS  OF.    The 

lachrymal   apparatus  consists  ol'   two  distinct   parts — the 

lachrymal  gland,  described  by  anatomists  as  divisible  into 
an  orbital  ami  a  palpebral  portion,  divided  by  a  fibrous 

.septum,   which  lies  in  a  fossa  JU8(  within   the   Upper  mar- 

f in  of  the  orbit   near  to  its  outer  angle,  and  which  has 
or  it-  function  the  secretion  of  the  tears  ;  and  the  puncta. 
the   canaliCUli,    the    lachrymal    sac.    and    the    na-al    duet. 

which  together  form  the  drainage  system  of  the  eye,  car- 
rying awav  the  tears  from  the  neighborhood  of  the  inner 
canthus,    where    they   lend    to  accumulate   after  having 

accomplished  their  purpose  "i  moistening  the  conjunc- 
tival sac.  It  is  commonly  taught  that  under  ordinary 
conditions  the  lachrymal  gland  i-  quiescent,  and  that  it  i- 
onlj  in  response  to  some  unusual  stimulus  that  it  becomes 
active  and  Becretes  tear-,     it  seem-  probable,  however, 

that  this  view  i-  incorrect  ;   for  in   occlusion   of  the  na-al 

duct  the  lachrymal  sac  - >  refills  with  tear-  after  hav- 
ing been  elliptic. 1  h\   pressure,  c\cn  when  there  is  no   in 

□animation  ol  the  eye  or  of  the  aac  '"  act  as  a  special 
stimulus.     Ii  Is  held'  by  some  that  it  is  chiefly,  if  not 


solely,  the  palpebral  portion  of  the  gland  which 
habitually  ;  but.  whether  this  be  true  or  not.  there  bi  i  dm 
in  be  little  room  for  doubt  that,  at  least  when  the  eyes  are 
open  and  in  use,  there  is  a  constant,  though  Blight,  flow 
of  tears,  which  disappear  in  part  by  evaporation  from  the 
surface  of  the  eye,  and  in  part  b)  evaporation  from  the 
mucous  membrane  of  the  nostril  after  having  passed 
through  the  na-al  duct.*  In  onlcr  that  the  drainage  of 
the  eye  -hall  be  perfect,  it  i-  essential,  not  only  that  the 

puncta  and  the  lachrymal  (anal-  -hall  be  pervious,  but 
that  the  eyelid-  -hall  lie  in  Mich  position  that  the  puncta 
are  in  apposition  with  the  ball,  otherwise  the  tear.-  fail  to 
find  their  way  into  the  <  analieuli.  The  lachrymal  gland 
is,  comparatively  Bpeaking,  rarely  the  -eat  of  disease  ;  af- 
fections of  the  drainage  apparatus  arc.  on  the  other  hand, 
of  very  common  occurrence. 

Luxation  of  the  lachrymal  gland,  though  from  its  pro- 
tected position  it  is  little  exposed  to  external  violence,  baa 
happened  in  a  few  Instances,  but  is  an  accident  of  extreme 

rarity.      Neuralina  of  the  gland   has  also   Ik  en  observed, 

and  the  name  "  dacryo  adenalgia"  was  "hen  to  it  by  A. 
Schmidt,  who  first  described  it.  Severe  lancinating  pain 
in  the  region   Of  the  gland,  intolerance  of  light,  ami 

pi  cially,  excessive  lachrj  mation,  are  the  symptoms  w  inch 
characterize  it.     It  i-  said  to  occur  most   frequently  in 

children,  and  in  women  in  the  puerperal  state;  also  in 
gouty  subjects.  Jt  i-  liable  to  become  chronic,  and  re- 
lapses an-  apt  to  occur.  In  this  country,  at  least,  it  i-  a 
very  uncommon   affection,  and   the  writer,  il  he  ha-  ever 

met  with  such  a  case,  has  failed  to  recognize  it.  The 
application  of  moist  heat  is  recommended  as  a  useful  rem- 
edy. The  oleate  of  morphia,  or  of  morphia  and  atropia, 
or  of  morphia  and  cocaine,  to  be  rubbed  into  the  brow 
and  lid  ;  or  a  lotion  of  belladonna,  or  opium,  to  he  ap- 
plied over  the  clo-cil  lid-.   -ii""i  -t  themselves  as  the  local 

remedies  from  which  most  benefit  might  be  expected. 
Constitutional  treatment,  also,  should  not  be  neglected. 

simple  hypertrophy  of  the  lachrymal  gland  is  occasion- 
ally met  w  ith.  It  i-  -aid  tooccurmosl  frequently  in  chil- 
dren, and  may  even  be  congenital.  The  gland  may  in 
time  become  so  large  as  to  force  the  eye  from  the  orbit, 
and.  by  pressure  upon  it-  nutrient  vessels  and  traction 
upon  the  optic  nerve,  to  destroy  sight  Cases  have  been  ob- 
served, however,  in  w  Inch  there  w a-  great  displacement  of 
the  eye,  w  ith  an  astonishing  amount  of  elongation  of  the 
optic  nerve  and  the  external  muscle-  of  the  globe,  and  yet  a 
fair  amount  of  Bight  and  ability  to  rotate  the  c\  e  in  various 
directions  were  retained.  The  accompanying  wood-cut 
( Fig.  1993),  which  is  an  accurate  reproduction  of  a  photo- 
graph of  the  patient,  represents  a  remarkable  case  of  this 

Character  which  came  under  the  observation  of  ProfeSBOX 
Chri-topher  Johnston,  of  Baltimore,  in  1876.  Notwith- 
standing the  great  displacement  of  the  eve  it-  movements 

were  retained,  and  a   visual   acutene-s  equal,  at   least,  to 

counting  fingers,    Professor  Johnston  removed  the  greatly 

hypertrophied  .eland,  and  the  eye  gradually  became  re- 
tracted iiitu  the  orbit  until  it  finally  resumed  nearly  its 
normal  position.  This  is  the  only  plan  of  treatment 
likely  to  prove  effectual  in  ca-e-  of  this  character,  and  to 
prevent  impairment  of  vision  resort  to  it  should  not  be 
too  long  delayed.  In  the  condition  known  as  xeroph- 
thalmia the  atrophic  prooe-s  is  -aid  to  extend,  ill  some 
'instances,  from  the  conjunctiva  to  the  lachrymal  gland, 
which  undergoes  atrophy  anil  (cases  to  secrete  tears. 

Paeryo-adeiiiiis,  or  inflammation  of  the  lachrymal  gland, 
i-  another  affection  which  i-  seldom  encountered.  In  ex- 
planation of  this  fact  Power  remarks  :  J  "It  is  not  difficult 
to  assign  reasons  why  inflammation  of  this  gland  should 
be  of  exceptional  occurrence,  for  it  occupies  a  position 
that  is  remarkably  protected  both  from  injury  and  from 
told.  Then,  again,  the  product  of  its  secretion  is  of  so 
limpid  and  water]  a  character  that  concretions  from  in- 
spi— ation  m-  deposition  arc  extremely  rare;   while  it  is 


*  It  [k  a  common  observation,  with  persons  who  have  occlusion  ot  one 

duct,  ilnit  tlir  i  orrespondlng  nostril  i*  ilricr  than  the  opposite  one. 
This  ilil  hardlj  be  remarked  unless  the  nostril  wire  habit- 

unity  moistened  by  s  constant  Sow  of  tears. 

•  in  a  very  interesting  lecture  upon  Affections  of  the  Lachrymal  Ap- 

pu bushed  iu  the  LouJuu  Lancet,  July  81,  ls*o. 
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discharged  by  ducts  which,  though  very  fine,  are  yet  nu- 
merous, and  perhaps  communicate,  so  that  there  is  little 
risk  of  the  secretion  being  retained."  In  proof  of  the 
rarity  of  this  disease,  he  mentions  that  Arlt  states  he  has 
never  seen  a  case  of  it ;  that  Des  Marres  makes  the  same 
observation  ;  that  Hirschberg,  among  22,000  cases  of  dis- 
ease of  the  eye,  saw  but  one  case  of  suppurative  daeryo- 
adenitis  ;  and  that  in  the  indices  of  the  "  Royal  London 
Ophthalmic  Hospital  Reports,''  there  occurs  only  one 
case  of  abscess  of  the  lachrymal  gland.  On  the  other 
hand,  however,  it  is  to  be  remarked  that  the  diagnosis  of 
this  affection  is  not  always  an  easy  matter,  and  that  it  is 
probable  that  it  has  not  infrequently  been  mistaken  for 
simple  orbital' cellulitis.  Galezowski  has  pointed  out 
that  dacryo-adenitis  sometimes  assumes  an  epidemic  char- 
acter, and  he  states  that  he  met  with  an  unusual  number 
of  cases  during  an  epidemic  of  mumps. 

There  are  two  varieties  of  inflammation  of  the  lachry- 
mal gland — a  chronic  form,  which  is  the  more  common, 
and  an  acute  variety,  in  which  there  may  be  a  rapid  form- 
ation of  pus,  or  a  resolution  of  the  inflammation,  without 
the  occurrence  of  suppuration.     In  the  chronic  form  the 


FIG.  1903. — Hypertrophied  Lachrymal  Gland. 

gland  becomes  more  or  less  enlarged,  and  may  be  felt  as 
a  "  firm,  nodulated,  immovable  swelling  at  the  upper  and 
outer  margin  of  the  orbit."  The  upper  lid  is  usually 
somewhat  swollen  and  red,  and  the  conjunctiva,  especi- 
ally in  the  superior  retro-tarsal  fold,  is  injected.  Pain  is 
not  a  prominent  symptom.  Displacement  of  the  eyeball 
downward  and  inward,  with  impairment  of  its  mobility, 
may  occur  if  the  swelling  of  the  gland  be  considerable. 
In  the  acute  variety  there  is  severe  pain  in  the  region  of 
the  gland,  accompanied  by  redness  and  oedema  of  the  up- 
per lid.  The  gland  itself  becomes  greatly  enlarged,  and 
in  consequence  the  eyeball  is  displaced,  and  a  squint  is 
produced  which  may  be  accompanied  by  diplopia ;  the 
movements  of  the  eyeball  are  also  attended  by  pain.  It 
is  possible,  at  the  beginning  of  the  attack,  to  recognize  the 
firm  resistant  border  of  the  swollen  gland,  and  by  raising 
the  upper  lid  to  see  it  projecting  into  the  conjunctival 
sinus  ;  but  the  swelling  of  the  lid  which  supervenes  soon 
prevents  the  gland  from  being  either  felt  or  seen  (Power). 
There  is  usually  congestion  and,  in  the  neighborhood  of 
the  gland,  chemosis,  of  the  conjunctiva.  Cerebral  excite- 
ment, sleeplessness,  and  delirium  are  mentioned  by  some 
authors  as  occurring  in  the  more  severe  cases,  and  are 
ascribed,  in  part,  to  implication  of  the  dura  mater.  If  sup- 


puration supervene,  which  it  may  do  within  a  few  days, 
the  pus  may  make  its  way  to  the  external  surface  of  the 
lid,  or  it  may  be  discharged  into  the  conjunctival  sac. 
Usually  the  inflammation  is  unilateral,  but  both  glands 
are  sometimes  simultaneously  affected.  The  causes 
which  are  supposed  to  be  capable  of  exciting  inflamma- 
tion of  the  lachrymal  gland  are  various — traumatism, 
cold,  rheumatism,  gout,  struma,  syphilis,  septic  absorp- 
tion, the  poison  of  mumps,  and  the  extension  of  inflam- 
mation from  the  cornea  and  conjunctiva,  are  among  those 
which  have  been  assigned.  The  treatment  will,  of 
course,  vary  with  the  character  of  the  attack  and  the  cir- 
cumstances which  have  given  rise  to  it.  In  the  chronic 
form  benefit  may  be  expected  from  the  local  application 
of  mercurial  ointment,  oleate  of  mercury,  or  compound 
iodine  ointment  ;  or  an  ointment  of  iodoform  or  of  iodol 
may  be  tried.  Mercury,  iodide  of  potassium,  salicylate 
of  soda,  and  iron  are  the  constitutional  remedies  which 
are  most  likely  to  be  useful.  Extirpation  of  the  gland 
may  be  required,  if  it  should  become  so  enlarged  as  to 
endanger  the  integrity  of  the  eye.  In  the  acute  variety, 
if  there  is  hope  of  cutting  short  the  attack,  leeching 
should  be  resorted  to,  and  a  lotion  of  acetate  of  lead  and 
opium  should  be  applied  externally,  while,  internally,  a 
brisk  calomel  purge  should  be  given,  to  be  followed  by 
the  liberal  administration  of  quinia,  salicylate  of  soda,  or 
pyrophosphate  of  soda.  Opium  or  chloral  may  be  re- 
quired for  the  relief  of  pain.  Poultices  should  take  the 
place  of  the  lead  and  opium  wash  if  it  becomes  manifest 
that  suppuration  is  to  supervene  ;  and  when  pus  can  be 
detected,  a  free  incision  should  be  made  tluough  the  up- 
per lid  to  permit  of  its  escape.  Some  authorities  recom- 
mend that  the  incision  should  be  made  beneath  the  upper 
lid,  but  the  swelling  of  the  parts  makes  this  difficult  of 
accomplishment. 

It  sometimes  happens,  after  suppurative  inflammation 
of  the  lachrymal-  aland,  that  a  fistulous  opening  is  left  in 
the  integument  of  the  lid,  through  which  there  is  a  con- 
stant ami  annoying  discharge  of  tears.  Such  lachrymal 
fistuhe  are  difficult  to  cure,  and  it  is  not  always  safe  to  at- 
tempt their  closure,  as  this  may  be  followed  by  a  fresh 
attack  of  inflammation  of  the  gland.  Necrosis  of  the 
margin  of  the  orbit  and  of  the  orbital  plate  has  been 
known  to  occur  as  a  result  of  severe  inflammation  of  the 
gland,  and  temporary  fistulas  may  be  produced  in  conse- 
quence. 

From  obstruction  of  one  or  more  of  the  excretory  ducts, 
cyst  of  the  lachrymal  gland,  termed  dacryops,  is  occa- 
sionally formed.  Upon  everting  the  lid  it  may  be  seen  as 
"  a  bluish-pink,  semi-transparent,  elastic,  and  somewhat 
fluctuating  swelling,  consisting,  perhaps,  of  several  nod- 
ulated segments  of  varying  size.  .  .  .  The  swelling, 
moreover,  increases  suddenly  and  markedly  in  size  if  the 
patient  cries,  or  the  secretion  of  tears  is  stimulated  by  the 
application  of  some  irritant  to  the  conjunctiva"  (Soelberg 
Wells).  The  wall  of  the  cyst  is  so  delicate  and  ill-defined 
that  it  is  impossible  to  dissect  it  out.  The  treatment 
which  has  proved  most  successful  is  the  establishment  of 
an  artificial  opening  between  the  cyst  and  the  conjuncti- 
val sac,  which  may  be  done  either  by  making  an  incision 
from  the  conjunctiva  through  the  anterior  wall  of  the 
cyst,  and  keeping  the  edges  apart  by  the  daily  introduc- 
tion of  a  probe  until  they  have  healed  ;  or,  as  Von  Graefe 
suggested,  by  introducing  a  suture  through  the  wall  of 
the  cyst,  tying  it  loosely,  and  allowing  it  to  cut  its  way 
out. 

In  rare  instances  chalky  concretions,  known  as  dacry- 
oliths,  are  found  in  the  lachrymal  gland.  If  so  situated 
as  to  cause  irritation,  or  make  their  presence  felt,  they 
should  be  removed  by  incision  through  the  conjunctiva. 
Neoplasms  of  the  lachrymal  gland  are  rare.  Sarcoma  of 
the  gland  has,  however,  been  observed,  and  Knapp  has 
reported  a  case  of  carcinoma.  Isolated  cases  of  angioma, 
hydatid  cysts,  and  dermoid  growths  have  also  been  re- 
ported (Bull).  As  soon  as  the  'diagnosis  can  be  estab- 
lished complete  extirpation  of  the  gland  should  be  prac- 
tised. This  can  be  most  readily  accomplished  by  means 
of  a  free  incision  through  the  skin  and  fascia  of  the  upper 
lid,  close  to  the  margin  of  the  orbit. 
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Alt  In  mil;  1 1  these*  ii  torj  portion  of  the  lachrymal  appara- 
tus is  bo  ran  ly  affe<  ted  bj  iii-i  aae,  those  parts  w  hich  have 
to  do  with  the  drainage  of  the  eye  are  verj  frequei 
ii-  has  bei  □  said,  the  seal  of  pathological  changes  There 
i-  n  twofold  reason  for  this  first,  the  mechanism  bj 
which  the  tears  are  carried  from  the  conjunctival  sac  to 

ih se  is  somewhat  complex,  and  a  disarrangement  of 

:ui\  of  its  parts  i-  likely  to  disturb  the  normal  action  of 
the  whole;  and,  second,  the  whole  drainage  apparatus, 
while  an  appendage  of  the  eye,  is  pathologicalh  ■ 
sidered,  a  part,  rather,  of  the  nasal  cavity,  and  ii  is  a 
question  whethi  r,  undi  r  the  conditions  of  modern  civili- 
zation—paradoxical as  the  statement  may  appear  apei 
fectly  health]  state  of  the  lain  r  is  nol  an  abnormal  -: 
\\  batever  may  be  the  nature  of  the  pathological  changes 
which  affect  the  drainage  apparatus,  or  wherever  they 
maj  be  located,  a  common  symptom  characterizes  them 
all  :  the  passage  of  the  tears  into  the  nose  is  more  or  Ii  sa 
completely  interrupted,  and,  in  consequence,  they  over- 
Bow  the  lids.  This  is  the  condition  known  as  stilhcidiuin 
lachryruarum,  a  distinction  being  made,  with  some  justi- 
fication ii  would  mi  in.  between  this  condition  and  epi- 
phora,  which  signifies  a  watering  of  the  eye  from  undue 
activity  of  the  lai  hrj  mal  gland. 

•  ill  conditions  w  hich  may  give  rise 

to  Btillicidium  lachrymar in  their  anatomical  order,  \\  e 

have,  first,  occlusion  of  the  puncta  (the  closure  of  the 
lower,  punctum  probably  producing  more  disturbance 
than  that  oi  the  upper),  an  affection  of  nol  very  common 
d  mal-posil ii >n  of  th<'  puncta,  a  <  < •  1 1 « 1  i  1  ion 
which  ma)  be  brought  about  by  a  variety  of  causes,  and 
is  much  more  frequently  encountered.  The  effeel  of 
each  of  these  conditions,  which  are  often  associated,  is 
the  same  -thetearsare  prevented  from  gaining  entrance 
I.,  the  canaliculL  <  'omplete  obliteration  of  the  punctum 
ranly  happens,  except,  perhaps,  as  the  result  of  trauma 
tism  (laceration,  burn,  or  injury  of  the  lid  from  some  de- 
structive chemical  agent),  or  of  inflammation  attended  by 
changes  involving  the  tissues  in  its  neighbor- 

h I.     More  or  less  complete  occlusion,  especiallj  of  the 

lower  punctum,  is,  however,  a  common  result  of  ectro- 
pion, and,  indeed,  of  anj  condition  which  causes  the 
punctum  i"  turn  outward,  and  so  nol  only  prevents  the 
tears  from  entering  it,  but  brings  aboul  a  dessication  of 
the  parts.  Under  such  circumstances  the  mucous  mem 
brane  lining  the  punctum  becomes  dry  and  cuticle-like  ; 
the  opposite  walls  of  the  orifice  adhere  together;  and  a 
Layer  of  epidermis,  continuous  with  thai  of  the  external 
surface  of  the  lid,  forms  ov<  r  it.     In  thi-  condition  ii  is 

nol  always  easj  to  ascertain  the  positi f  the  occluded 

punctum  (though  ii  is  usually  indicated  by  a  Blight  depree 
sion);  but,  when  it  can  be  found,  there  N  generally  little 
difficulty  in  reopening  it,  the  besl  instrument  for  the  pur- 
pose being  a  Btraight,  rather  Bharp  pointed  probe,  which, 
with  a  drill-like  motion,  can  be  made  to  penetrate  the 
new  ly  formed  epidermis,  and  so  enter  the  still  patent  < 
aliculus.  When  thi  re  is  complete  obliteration  of  the  ori- 
fice this  method  is  nol  likely  to  be  successful.  By  put 
ting  the  lid  upon  the  Btretch  we  may,  however,  succeed  in 
in-  the  canaliculus,  near  the  punctum,  w  iih  a  sharp- 
ted  knife,  and,  having  satisfied  ourselves  that  we  have 
this  bj  passing  a  fine  probe  along  the  cana- 
liculus into  the  lachrymal  sac,  we  can  then  introduce  W< 
ber'sprotx  pointed  knife,  and  slit  the  canaliculus  through- 
out  its  whole  length.  The  cut  margins  will  have  t"  be 
separated  every  twenty-four  or  forty-eighl  hours  for 
three  or  four  days,  by  which  time  they  will  have  cica- 
trized, and  henceforth  the  tears  will  find  their  way  into 
the  lachrj  mal  Bac  through  the  dn  ided  canaliculus.  An- 
other method  of  dealing  with  such  cases,  proposed  bj 
Mi  Btreatficld,  i-  to  slii  the  upper  canaliculus,  and  to 
pass  a  fine,  properly  bent  director  through  this  aperture 
intu  the  Lachrymal  sac,  and  then  along  the  lower  canalic- 
ulus to  tl eluded  punctum.     It'  practicable,  the  poinl 

el  the  director  is  then  to  be  forced  through  the  obstruc 
tion,  or,  it  this  caunot  he  dune,  ii  j-  to  be  cut  down 
upon,     Afterward  the  lower  canaliculus  may  !><•  slit  in 

the  lualiliei   di  BCI  d"  d 

Then  ral  mal-positions  which  the  puncta  may 


assume  (the  lower  on<  especially),  that  give  rise  to  Btilli- 
cidium bj  I'H  venting  the  tears  from  enti  ring  the  canalic- 
uli.  They  may  be  more  or  Leas  completely  everted 
that  they  no  Longer  Lie  in  contact  with  the  eyeball  ;  they 
may  be  bo  Btrongly  inverted  thai  a  similar  effect  i-  pro 
duced  .  ■•!.  owing  t<'  the  small  size  of  the  eyeball  or  its 
sunken  position,  they  may  lie  away  from  il,  a  narrow, 
triangular  -pace  intervening  in  the  neighborhood  of  the 
inner  canthus,  between  the  lids  and  the  front  ol  the  eye- 
ball. Eversion  of  the  punctum  i-  a  usual  accompani- 
ment of  tin-  different  varieties  of  ectropion.  It  may  also 
he  produced  by  chronic  inflammation  of  the  margin  of 
the  lids,  and  i-  frequently  present  in  paralysis  ol  the  fa- 
cial nerve,     In  persons  advanced  in  lite  it  is  often  met 

with  a-  one  of  the  cvidenci  -  of  senile  decay,  being  due  to 
Cation    Of    the    tissues   Of    the    lid    and    (OSS  ot    tone   of 

the  orbicularis  muscle.  The  Btillicidium  which  accom- 
panii  ii  lend-  io  aggravate  the  mal  position  of  the 

punctum.  for  it  i-  apt  to  excite  an  eczematous  inflamma- 
tion of  the  external  surface  of  the  lid,  which,  by  induc- 
ing further  contraction,  increases  the  ectropion.  Inver- 
sion of  the  punctum  is  usually  due  to  entropion,  and  is 
not  infrequently  one  of  the  later  consequences  of  chronic 
tra<  homa. 

The  sovereign  remedy  for  all  mal-positions  of  the 
puncta  is  the  operation,  devised  by  How  man.  of  -lining 
the  canaliculus.  There  are  several  methods  of  perform- 
ing this  little  operation  (which  can  now  he  done  almo-t 
painlessly  under  the  influence  of  cocaine),  and  a  variety 
of  instruments  have  hen  contrived  for  the  purpose.  In 
the  writer's  opinion,  much  the  besl  plan  is  to  use  the  beak- 
pointed  knife  oi  \\  clicr.  or  oneof  ii-  many modificatii 
The  lid  should  be  put  well  upon  the  stretch  while  the 
knife  is  being  introduced  and  the  section  completed,  and 
cafe  should  he  taken  to  hold  the  edge  ol  the  blade  ill 
-inh  a  way  thai  the  gutter  made  by  the  division  of  the 
canaliculus  shall  present  rather  toward,  than  away  from, 
the  eyeball.  This  precaution  is  not  infrequently  disre- 
garded, ami  in  consequence  there  not  only  results  a  con- 
spicuous deformity,  bul  the  purpose  of  the  operation  is 
less  perfectly  accomplished.  When  properly  done,  the 
effect  '<i  this  simple  surgical  procedure  i-  in  mosl  i 
very  gratifying;  not  only  is  the  Btillicidium  cured,  hut 
the  palpebral  conjunctivitis  and  blepharitis  which  it  in- 
duces disappear,  and  the  mal-position  of  the  lid  margin 
i-  corrected  or,  at  least,  improved.  Thi-  commendation, 
it  may  he  remarked,  applies  more  especially  to  the  slit- 
ting of  th  canaliculus.  The  division  of  the  upper 
canaliculus  i-  an  operation  which  the  writer  has  very 
rarely  found  necessary.  If  il  is  impossible  to  gain  en- 
trance to  the  lachrymal  sacbywaj  of  the  lower  canalic- 
ulus, or  to  restore  it-  permeability,  we  may  operate 
upon  the  upper  one:  but,  otherwise,  there  seems  to  he 
no  advantage  in  doing  so.  When  the  eversion  of  the 
lower  punctum  i-  considerable,  and  is  onlj  partially  rem- 
edied by  the  simple  division  of  the  canaliculus,  we  may 
increase  the  effect  by  excising  the  posterior  wall  of  the 
latter,  w  ith  a  small  piece  of  the  adjoining  ConjunctN 
suggested  by  Critchett.  As  a  rule,  the  edges  oi  the  di- 
vided canaliculus  show  hut  slight  tendency  to  reunite, 
and.  if  separated  once  or  twice,  will  cicatrize  and  remain 
apart.  In  exceptional  instances,  however,  they  adhere 
and  re-adhere  in  a  most  persistent  manner.  When  this 
happens  the  difficulty  can  usually  Ik-  overcome  by  the 
i  \.  ision  of  the  posterior  lip  of  the  canaliculus,  as  just 
described,  After  division  of  the  canaliculus  for  mal-po- 
sition  of  the  punctum,  an  astringent  collyrium  is  usually 
required  to  facilitate  the  cure  of  the  attendant  conjuncti- 
vitis. A  solution  of  sulphate  of  zinc  (gr.  ss.-j,  to  ;  j.), 
t  alum  (gr.  j.  ii  to  z  j  >.  or  a  combination  of  either 
of  these  astringents  with  boracic  acid  (gr.  v.-x.  to  §j.), 
answers  i.e-i  for  this  purpose.  If  blepharitis  also  be 
present,  an  ointment  of  yellow  oxide  ot  mercury  (hv- 
drarg.  ox.  flav.,  gr.  ii.  to  "vaseline  cerate,"  "  j.  >  should 
he  prescribed,  and  the  margin  of  the  lid-  should  he 
touched  occasionally  with  a  craj  on  of  nitrate  of  silver. 

The  puncta  maj  he  pervious  and  in  normal  position, 
and  J  irs   may  lail  in  reach  the  lachrymal   sac  he- 

cause  of  occlusion  oi  the  canaliculi.     Extensive  oblitertr 
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tion  of  the  canaliculus  is  usually  of  traumatic  origin,  but 
localized  strictures  may  occur  in  consequence  of  plastic 
inflammation  arising  in  other  ways.  The  obstruction 
may  be  situated  in  any  part  of  the  canal,  but  is  most  apt 
to  be  near  its  inner  extremity,  either  at  the  point  where 
the  upper  and  lower  canaliculi  join,  or  at  the  juncture  of 
the  common  canal  with  the  lachrymal  sac.  It  is  difficult 
to  cure  such  strictures  simply  by  probing,  as  they  are 
verv  apt  to  re-form.  The  best  plan  is  to  slit  up  the  can- 
aliculus, preceding  the  introduction  of  the  knife  by  the 
forcible  passage  of  a  fine,  stiff  probe,  and  being  care- 
ful, if  possible,  to  get  the  beak  of  the  knife  well  into  the 
lachrymal  sac.  If  the  probe  cannot  be  made  to  enter  the 
sac,  a  sharp-pointed  knife  must  be  employed  instead. 
When  both  canaliculi  are  extensively  obliterated,  it  is 
difficult,  and  may  be  impossible,  to  restore  a  permanent 
passage-way  for  the  tears. 

Foreign  bodies,  especially  loose  eyelashes,  are  liable 
to  find  their  way  through  the  puncta  into  the  canaliculi, 
where  they  excite  irritation  and  obstruct  the  passage  of 
the  tears.  They  require  to  be  removed,  and,  it'  possible, 
should  be  extracted  through  the  punctuni  ;  but,  if  this 
cannot  be  done,  their  removal  may  be  accomplished  by 
slitting  the  canaliculus.  Concretions  of  lime  (dacryo- 
liths)  occasionally  form  in  the  canaliculi,  and  small  po- 
lypi may  develop  in  them.  They  are  also  sometimes  ob- 
structed' by  a  vegetable  fungus  (leptothrix),  which,  as  it 
grows,  distends  the  canaliculus,  and  projects  through 
the  punctum.  In  order  to  remove  these  growths  com- 
pletely, division  of  the  canaliculus  may  lie  necessary. 

The  lachrymal  sac,  into  which  the  canaliculi  empty, 
and  which  is  continuous  below  with  the  nasal  duct,  is 
frequently  the  seat  of  inflammation.  An  uncomplicated, 
primary  inflammation  of  the  lachrymal  sac  is,  however, 
not  often  encountered.  In  a  very  large  majority  of  cases 
the  inflammation  is  secondary  to,  and  dependent  upon, 
disease  of  the  nasal  duct.  In  strumous  children  acute 
primary  inflammation  of  the  sac  is  occasionally  met  with, 
and  it  may  also  be  produced  by  external  violence — for  ex- 
ample, a  blow  upon  the  eye — or  by  the  entrance  into  the 
sac  of  an  irritant  fluid  ;  but  these  are  exceptional  causes. 
The  usual,  indeed  the  almost  invariable,  cause  of  dacryo- 
cystitis (as  this  affection  is  termed)  is  stricture  of  the  nasal 
duct.  When  this  condition  exists  the  tears  accumulate 
in  the  lachrymal  sac,  and  remain  there  until  they  become 
acrid.  In  consequence  of  this  a  slight  catarrh  of  the  lin- 
ing membrane  of  the  sac  is  excited.  Mucus  then  becomes 
mixed  with  the  tears,  and  soon  undergoes  putrefactive 
changes,  and  thus  the  inflammation  is  aggravated.  In 
this  way  a  chronic  catarrhal  inflammation,  or  blennor- 
rhoea,  is  set  up,  which  may  last  for  years,  the  sac  being 
constantly  distended  with  mueo-purulent  matter,  which 
oozes  out  through  the  fnmcta  and  spreads  over  the  eve, 
obscuring  vision,  or  mixes  with  the  tears,  to  overrun  the 
lid,  and  so  increase  the  annoyance  of  the  stillicidium. 

The  individual  who  suffers  in  this  way  is  fortunate, 
however,  if  he  does  not  experience  a  periodical  aggrava: 
tion  of  his  troubles  ;  for,  in  chronic  blennorrheas  of  the 
lachrymal  sac,  acute  exacerbations  of  the  inflammation 
are  by  no  means  unusual,  while  conjunctivitis  and  kera- 
titis are  complications  which  may  occur  at  any  time. 
Acute  dacryocystitis,  or  abscess  of  the  sac,  as  it  is 
termed,  is  a  serious  malady  ;  at  least,  it  is  attended  by 
intense  suffering  and  very  considerable  constitutional 
disturbance.  The  swelling  which  accompanies  it  is  not- 
confined  to  the  region  of  the  lachrymal  sac,  but  involves 
the  lids  and  cheek  ;  indeed,  the  whole  side  of  the  "face 
may  be  swollen,  cedematous,  and  red,  so  that  the  appear- 
ance presented  is  not  unlike  that  of  facial  erysipelas,  for 
which  it  is  often  mistaken.  If  the  inflammation  be  al- 
lowed to  run  its  course,  the  sac  becomes  distended  by 
pus  which,  after  a  time,  makes  its  way  through  the  walls 
and  finally  through  the  external  integument.  After  this 
has  occurred  the  acute  symptoms  subside,  and  usually  the 
parts  return  to  their  former  condition.  It  may  happen, 
however,  that  the  external  opening  through  which  the  pus 
has  found  exit  fails  to  cicatrize,  because  of  the  constant 
passage  through  it  of  tears  and  mucus,  and  there  is  theu 
established  the  condition  known  as  fistula  lachrymalis. 
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It  follows,  from  what  has  been  said  regarding  the  etiol- 
ogy of  inflammation  of  the  lachrymal  sac,  that  the  treat- 
ment of  this  affection — at  least  of  the  chronic  variety  of 
it — is,  practically,  the  treatment  of  stricture  of  the  nasal 
duct,  and  of  this  we  shall  speak  presently.  A  few  sug- 
gestions may  be  offered  here,  however,  in  regard  to  the 
treatment  of  acute  dacryocystitis.  It  does  not  often 
happen  that  cases  of  this  character  are  seen  early  enough 
to  enable  us  to  cut  short  the  attack  by  antiphlogistic 
measures  ;  but  when  it  docs,  every  effort  should  be  made 
to  bring  about  this  result.  The  abstraction  of  blood  by 
leeches,  the  application  of  a  lotion  of  lead  and  opium 
(ext.  opii,  gr.  x.  to  xv.,  plumb,  acetat.,  gr.  xv.  to  aqua? 
destill.  3  iv. ),  and  the  administration  of  a  brisk  calomel 
cathartic,  to  be  followed  by  liberal  doses  of  pyrophos- 
phate of  soda  (gr.  x.  to  xv.  every  two  or  three  hours),  or 
small,  frequently  repeated  doses  of  sulphide  of  calcium, 
are  the  measures  which  are  most  likely  to  prove  effect- 
ual. If  these  measures  fail  to  subdue  the  inflammation, 
warm  poultices  (flaxseed-meal  poultices  are  the  best) 
should  be  prescribed,  and  as  soon  as  fluctuation  can  be 
detected,  or  it  is  evident  that  pus  has  formed  and  is  en- 
deavoring to  make  its  way  to  the  surface,  vent  should  be 
given  it  by  an  incision  through  the  integument  and  the 
anterior  wall  of  the  sac.  As  such  an  incision  leaves  no 
perceptible  scar  (provided  it  is  made  in  the  direction  in 
which  the  skin  tends  to  wrinkle,  that  is,  from  above  and 
toward  the  nose  downward  and  outward),  it  is  much  bet- 
ter  to  give  the  pus  free  exit  in  this  way  than  to  attempt 
to  drain  the  sac  by  slitting  the  canaliculus. 

The  close  relationship  which  exists  between  affections 
of  the  nose  and  disorders  of  the  drainage  apparatus  of 
the  eye  has  already  been  alluded  to.  This,  as  might  be 
expected,  applies  especially  to  pathological  states  of  the 
nasal  duct ;  for  this  canal,  which  is  continuous  above 
with  the  lachrymal  sac,  and  empties  below  into  the  in- 
ferior nasal  fossa,  is,  in  reality,  almost  a  part  of  the  nose 
cavity  itself.  The  membrane  which  constitutes  its  walls 
is  continuous  with  the  lining  membrane  of  the  nose,  and, 
like  the  latter,  is  extremely  vascular,  contains  erectile 
tissue,  and  is  at  once  both  a  periosteal  and  a  mucous 
membrane.  The  calibre,  as  well  as  the  length,  of  the 
bony  canal  varies  considerably,  and  so  also  does  its  shape, 
which  is  usually  nearly  round,  but  may  be  decidedly 
oval.  In  exceptional  instances  adult  skulls  are  met  with 
in  which  it  is  so  small  as  not  to  permit  the  passage  of  a 
probe  having  a  diameter  greater  than  three  millimetres, 
while,  on  the  other  hand,  it  is  sometimes  so  capacious  as 
to  admit  a  probe   seven  millimetres  in  diameter. 

In  view  of  the  close  anatomical  and  histological  rela- 
tionship which  has  been  described  as  existing  between 
the  lachrymal  duct  and  the  nose,  it  is  no  matter  of  won- 
der, since  nasal  catarrh  is  so  common  a  condition,  that 
catarrh  of  the  lachrymal  duct  should  also  be  of  frequent 
occurrence.  If,  too,  we  bear  in  mind  the  histological 
peculiarities  of  the  tissues  which  compose  the  membra- 
nous canal,  we  shall  comprehend  at  once  why  an  inflam- 
mation commencing  here  as  a  simple  mucous  catarrh  is 
so  prone  to  lead  to  stenosis  of  the  duct,  and  ultimately 
to  the  formation  of  periosteal  or  bony  strictures  ;  for, 
owing  to  the  vascularity  of  the  parts  and  the  erectile 
character  of  the  submucous  lissue,  it  is  manifest  that  but 
a  slight  inflammation  here  must  be  attended  by  marked 
engorgement  and  tumefaction,  which  will  quickly  lead  to 
obliteration  of  the  cavity  of  the  duct.  And  it  is  further 
evident  that  this  temporary  occlusion,  by  causing  re- 
tention of  the  tears,  will  tend  to  aggravate  and  pro- 
long the  inflammatory  process.  And  so  what  was  at  first 
simply  a  superficial  mucous  catarrh  becomes  presently 
a  periosteal  inflammation,  attended  by  lymph  effusion 
and  nodular  swellings,  and  producing,  sooner  or  later, 
permanent  stenosis  of  the  duct.  The  usual  sequence  of 
events  in  obstructive  lachrymal  disease  is,  first,  nasal 
catarrh,  with  secondary  involvement  of  the  lachrymal 
duct  ;  in  consequence  of  this,  temporary  occlusion  of  the 
duct  followed  by  periostitis,  and  ultimately  by  permanent 
stricture  ;  then,  persistent  blennorrhea,  of  the  lachrymal 
sac,  culminating  at  intervals  in  acute  outbreaks  of  inflam- 
mation, which  may  give  rise  to  lachrymal  fistula.     If  it 
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be  added  thai  obstinate  conjunctivitis  and  ulcerative  01 
suppurative  keratitis  are  complications  <>f  not  infrequent 
occurrence,  and  thai  when  Btenosis  of  the  lachrymal 
duel  is  once  established  it  never  undergoes  spontaneous 
cure,  but,  with  all  its  unpleasant  consequences,  lasts  foi 
:i  lifetime  we  Bhall  have  a  fair  comprehension  of  this 
troublesome  affection,  which  Burgeons  have  for  so  lone 
rded  with  interest,  and  in  the  treatment  of  which 
thej  have  expended  bo  much  ingenuity.  Ii  is  doubtless 
true  thai  inflammation  of  the  lachrymal  sac  and  stricture 
dt  the  duel  do  nol  always  arise  in  this  manner,  for  we 
in.  .1  with  cases  thai  are  clearly  of  traumatic  origin,  in 
which  the  starting  poinl  of  the  trouble  is,  perhaps,  a  blow 
npon  the  bridge  of  the  nose  or  over  the  region  of  the 
lachrymal  sac  .  and,  moreover,  it  is  common!)  taughl  that 
inflammation  of  the  ocular  membranes  may  extend  to  the 
lachrymal  passages;  but,  In  the  writers  opinion,  the 
pathogenesis  of  a  very  large  portion  of  these  cases  is 
Buch  as  has  jusl  been  described.  How  Blighl  a  tendency 
inflammation  of  the  conjunctiva  has  to  involve  the  lach 
rvmal  passages,  is  shown  by  the  fact  thai  in  bo  virulent  a 
disease  as  gonorrhoea!  ophthalmia  dacrj  o-cj  Btitis  scarcely 
ever  oi  i  ura 

The  history  of  the  treatmenl  of  Btricture  of  the  nasal 
duct,  or  Ht  fistula  lachrj  malis,  as  it  was  formerly  termed, 
if  fully  written,  would  till  a  volume  of  no  mean  propor 

tions.      Many  distinguished    surgi s   have  considered 

r hi--  affection  worthj  of  their  study,  and  innumerable 
plans  for  it--  cure  have  been  devised  from  time  to  time. 
Anel,  IVtit,  Wathen,  Ware.  Scarpa,  Dupuytren,  Beer, 
Desault,  Travers,  Des  Marres,  Hays,  Bowman,  Critchett, 
W'elier.  Stilling,  Noyes,  II.  W.  Williams,  Green,  and  E. 
Williams  are  among  those  who  have  suggested  methods 

nf  treatment,  or   i lified   those   previously   in    vogue. 

More  than  a  hundred  yi  1781)  the  plan  of  intro- 

ducing a  hollow  tube  oi  gold  or  silver  into  the  nasal  duet 
was  proposed  l>\  Mr.  Wathen,  in  England,  and  until 
quite  recent  times  this  method,  which  was  revived  by 
Dupuytren,  was  still  practised.  The  intention  was  thai 
the  tube  Bhould  remain  permanently  in  the  duct,  and  af- 
ford a  paasage-waj  for  the  tears.  It  was  introduced 
through  an  incision  made  into  the  lachrymal  sac  below 
the  tendon  of  the  orbicularis  muscle,  and  to  preven!  its 
falling  through  the  duel  it  was  made  flange-shape  at  the 
upper  extremity!  In  spite  of  this,  however,  the  tubes 
usually  fell  out,  sooner  or  later,  generally  dropping  into 
the  nose,  or,  if  this  did  nol  happen,  they  became  ob 
Btructed  by  calcareous  matter,  bo  thai  their  usefulness 
was  in  a  greal  measure  destroyed.     The  writer  has  in  his 

possessioi e  of  these  tubes,  made  of  gold,  which  was 

worn  for  over  twenty  five  years.  During  this  period  the 
patienl  was  free  from  inflammation  of  the  lachrymal  Bac, 
but  was  constantly  annoyed  by  stillicidium.  The  tube, 
which  finally  fell  into  the  pharynx  while  the  patienl  one 
<lay  was  engaged  in  hanging  pictures,  was  filled  foraboul 
one  third  ol  its  length  with  calcareous  material.  A  case 
has  also  come  under  the  writer's  observation  in  which  a 
gold  tube,  after  being  worn  for  some  time,  passed  through 
the  alveolar  process  of  the  superior  maxillary  bone,  and 
was  finally  removed  through  the  socket  of  one  of  the  in 
cisur  teeth  which  had  been  extracted  Borne  time  before. 

According  to  Des  Marres,  •'-  L.  IVtit  was  the  Aral  to 

attempt    the   cure   of    lachrymal    stricture  by  the  U86  of  a 

contrivance  intended  to  be  worn  temporarily  in  the  nasal 
duct  1 1  is  plan  was  to  make  an  incision  into  the  lachrymal 
and  then  to  pass  a  grooved  director  through  the  duct, 
and.  i.\  the  aid  of  the  latter,  to  introduce  a  bougie, 
which  was  changed  everj  day.  Des  Marres  himself 
practised  essentially  this  same  method  of  treatment. 
Anel  attempted  to  overcome  the  obstruction  of  the  duel 
by  forcing  water  into  the  lachrymal  Bac,  through  the 
canaliculus,  by  means  of  the  syringe  which  bears  his 
ii-uiii  He  also  endeavored  to  dilate  the  strictures  by 
means  of  slender  probes,  n  hich  he  introduced  through  the 
canaliculus  .  bu1  he  admitted  thai  the  latter  method  was 
nnh  applicable  to  cases  of  slight  obstruction.  Benjamin 
Travels,  who  was  \cr\  sceptical  as  to  the  utility  of  the 
gold  cannula-  which  Dupuytren  used  so  extensive!}  dur 
mil-  his  time,  also  made  use  ol  probes,  which  he  passed 


through    the   nasal   duct    by  way  of  the  punctum  and 

canaliculus  His  probes  were  larger  than  those  of  Anel. 
and  his  results  were,  therefore,  more  satisfactory.  Dr 
Isaac  Hays,  in  tin-,  country,  early  adopted  this  plan  of 
treatment,  and   modified  and   improved   the  probes  ol 

Travels.  The  probes  which  he  used  varied  in  size  from 
the   thickness  ,,)'    .\',,.  %\    \<>  i|i:,t    0f   No.   1?  wire.      \\ 

!  the  use  Of  nail  headed  styles,  which  were  to  Ik; 

worn  temporarily,  with  the  expectation  of  curing  the 
stricture  Tiny  wen-  introduced  through  an  incision  in 
the  lachrymal  sac.  the  round  flal  head  ol  the  style  h 
permitted  to  remain  outside  the  opening.  Beer  empli 
catgut  cords  of  differ*  nl  sizi  b,  which  he  introduced  in  a 
similar  way  and  passed  slowly  through  the  duct,  a  fresh 
portion  of  the  cord  i  h  hich  was  kepi  coiled  upon  the  head) 
being  drawn  into  the  duct  each  day.  while  the  part  which 

had  been  Used  was   pulled  out    through  the  nos.e.  and  cut 

oil".  Mejean  used  meshes  of  silk  threads,  which  he  intro- 
duced into  the  duet  through  the  canaliculus  by  means  of 
a  slender  needle  like  probe.  A  more  novel  idea  was  that 
of  Blizzard,  who  tilled  the  lachrymal  Bac  with  quicksil- 
ver, expecting  the  obstructi if  the  duct  to  be  oven 

by  the  weighl  of  the  small  globule  of  mercury -which  the 
Bac  is  capable  of  holding.  Probes  intended  to  be  passed 
by  way  of  the  interior  orifice  oi  the  duet,  through  the 
were  also  devised,  and  great  advantages  claimed  for 
them,  bul  they  were  nol  received  with  favor. 

Coming  now  to  a  more  recent  period,  we  find  a  greal 
advance  made  over  all  pre\ ious  methods  of  dealing  with 
lachrymal  obstructions  yi  the  operation,  devised  by  Bow- 
man, Of  slittiiiLT   the   canaliculus,  to  facilitate  the  past 

of  the  probes  which  bear  his  name.  This  procedure  not 
only  enabled  the  surgeon  to  make  use  of  larger  probes 

than  had  been  employed  previously,  bill  it  facilitated  the 
application  of  medicinal  agents  to  the  lachrymal  pas- 
sages. Still,  however,  (he results  obtained  by  those  who 
followed  Bowman's  method  were  far  from  satisfactory. 
and    relapses   after    the   discontinuance  of   the   treatment 

wen-  discouragingly  frequent.  As  a  result  of  this,  various 
modifications  of  his  method  were  proposed.  Mr.  Prid- 
gin  Teale,  of  Leeds,  and  Mr.  Critchett,  employed  probes 
with  bulbous  extremities  Dr.  E.  Williams,  of  Cincin- 
nati, used  similar  probes,  bul  with  the  bulbous  portion 
considerably  larger,  the  larges!  of  his  probes  at  the  bul- 
bous extremity  having  a  diameti  r  of  '■'}  mm.  Dr.  II.  1). 
Noycs.  of  New  York,  following  the  example  of  Dr.  E 
Williams,  insisted  upon  the  necessity  of  more  thorough 
dilatation  of  the  duct  than  could  he  accomplished  by  means 
of  Bow  man's  probes,  and  probablj  as  early  as  1870  las  he 
has  recently  informed  the  writer)  made  use  of  short,  hard- 
rubber  probes  which  in  their  higher  numbers  had  a  max- 
imum diameter  Of   1  mm.       lie  also  devised  a  gOUgeand  .1 

bulbous  probe  of  unusual  length*  "  having  a  slight  bend 

at  the  bulb,"  tor  the  especial  purpose  "f  dealing  with  the 
very  is rin  strict un  s  w  hich  are  occasionally  encountered  at 
the  lower  extremity  of  the  duct.'  Dr.  II.  W.  Williams. 
of  Boston,  employed  a  bulb-pointed, flexible  probe,  which 
he  claimed  could  1-e  pass,,)  with  greater  ease  through  the 
sinuosities  ol  the  contracted  duct,  while  Mr.  Couper,  of 
London,  used  bougiesof  laminaria  digitata.  Dr.  Stilling, 
of  CaSSel,  made  a  more  decided  departure,  by  recom 
mending  free  incision  of  the  strictures  by  means  of  a 
knife  which  he  devised  for  the  purpose,  and  w  hich  he  in- 
troduced into  th,  duel  throueh  the  divided  canaliculus. 
Dr.  Warlmoni.  who  followed  Stilling's  example,  oh 
tained  good  results,  hut  others  were  not  s,,  fortunate,  and 
this  in,  thod  has  never  come  into  general  favor.  The  use 
of  styles  of  various  patterns  was  also  combined  with  the 
sliitiiiLf  of  the  canaliculus.  Dr.  E.  Williams,  of  Cincin- 
nati, reported  favorable  results  from  the  use  of  silver 
styles,  while  Dr.  Green,  of  Si     Louis,    employed   styles 

made    of  lead,    because    they    could    In-    easily    fashioned 

lo  suit  tin  peculiarities  of  each  ease,  and  because  they 
adapted  themselves  to  any  irregularities  in  the  shape  or 
Curvature  of  the  duct.  Instead  of  the  nail  head  of  the 
older  form  of  Style,  all  of  these,  as  they  were  introduced 
through  the  slit  canaliculus,  had  eurved  necks,  which 
wen  bent  over  the  margin  ol  the  lid.  Finally,  in  severe 
cases  w  oil  h  were  not  relieved  by  any  of  these  methods  of 
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treatment,  extirpation  of  the  lachrymal  sac  (Berlin),  or 
its  destruction  by  means  of  nitrate  of  silver  (Von  Graefe), 
nitric  acid  (Agnew),  chloride-of-zinc  paste  (Pagenstecher), 
or  the  galvano-cautery,  was  recommended.  Removal  of 
the  lachrymal  gland  was  also  practised,  under  similar  cir- 
cumstances, by  Mr.  Zachariah  Laurence  and  others. 

More  than  fourteen  years  since,  the  writer,  without  be- 
ing aware  that  Drs.  E.  Williams  and  H.  D.  Noyes  had 
already  reached  a  similar  conclusion,  and  had  modified 
their  practice  accordingly,  became  convinced  that  the 
chief  cause  of  the  unfavorable  results  which  had  been  ob- 
tained by  Bowman's  method  of  dealing  with  lachrymal 
strictures  was  the  inadequate  size  of  the  probes  which  he 
recommended,  and  he  then  began  to  employ  somewhat 
larger  sizes,  adding  three  numbers  to  the  series  of  six 
probes  which  he  had  obtained  in  Europe  in  1871,  the 
largest  of  the  three  having  a  diameter  of  2i  mm.  The 
more  satisfactory  results  which  he  gained  with  these  soon 
induced  him  to  try  still  larger  ones,  and  shortly  after- 
ward he  added  four  additional  probes  to  his  set,  the  larg- 
est of  these  being  a  trifle  less  than  3  mm.  in  diameter. 
In  1877,  becoming  more  fully  convinced  that  success  was 
to  be  found  in  the  use  of  probes  large  enough  to  restore 
fully  the  normal  calibre  of  the  contracted  duct  and  obliter- 
ate every  trace  of  stricture,  and  feeling  satisfied  that  he 
had  not  yet  reached  this  point,  he  determined  to  ascer- 
tain what  is  the  usual  size  of  the  healthy  nasal  duct,  and 
how  large  a  probe  might,  as  a  rule,  be  passed  through  it. 
With  this  end  in  view,  he  had  a  number  of  large  probes 
made  of  copper  wire,  varying  in  diameter  from  3  to  7 
mm.,  and  with  these  he  gauged  the  size  of  the  bony  canal 
of  the  nasal  duct  in  all  the  skulls — thirty-nine  in  number 
— which  were  to  be  found  in  the  Anatomical  Museum 
of  the  University  of  Maryland,  the  method  followed  being 
.simply  to  ascertain  how  large  a  probe  could  be  passed, 
without  violence,  through  each  duct.  In  a  similar  man- 
ner a  number  of  canals,  with  their  membranous  lining 
intact,  were  measured  upon  the  dead  subject.  The  re- 
sult of  these  measurements  was  to  show,  what  the  writer 
had  been  almost  convinced  of  before,  that  there  Mas  a 
ridiculous  contrast  between  the  size  of  the  nasal  duct  and 
the  size  of  the  lachrymal  probes  which  were  common]}' 
employed  at  that  time.  For  example,  while  the  largest 
of  the  six  probes  originally  recommended  by  Bowman 
bad  a  diameter  of  scarcely  1.3  mm.,  it  was  found  that 
the  smallest  ducts  in  the  thirty-seven  adult  skulls  exam- 
ined (there  were  only  six  as  small  as  this)  admitted  a 
probe  3  mm.  in  diameter,  and  that  twenty-three  of  the 
seventy  ducts  which  these  skulls  possessed  in  a  suffi- 
ciently perfect  condition  to  be  measured  admitted  probes 
varying  from  4f  to  7  mm.  in  diameter,  four  of  them  per- 
mitting a  probe  of  5J-  mm.  to  be  passed  through  them. 
The  results  of  the  measurements  made  upon  the  cadavers 
were  not  less  striking.  Of  the  twelve  ducts  examined, 
•  one,  which  seemed  to  be  pathologically  contracted,  would 
admit  a  probe  of  only  2|  mm.,  but  the  next  smallest  ad- 
mitted one  of  3f  mm.,  while  through  three  of  them  a 
probe  5£  mm.  in  diameter  was  passed  without  difficulty.* 
It  is  true  that  Bowman's  No.  6  was  not  the  largest  probe 
in  general  use  at  this  time  ;  few  operators,  however,  had 
ventured  to  go  beyond  a  diameter  of  3  mm. 

The  writer  learned  afterward  that  Dr.  II.  D.  Noyes 
had  previously  made  an  investigation  of  similar  character, 
ami  as  the  result  of  his  measurements  had  reached  the 
same  conclusion  which  the  writer  subsequently  did  as  to 
the  inadequate  size  of  Bowman's  probes  and  the  neces- 
sity for  employing  very  much  larger  ones.f 

*  The  inadequate  size  of  Bowman's  probes  is  made  more  manifest  if,  in- 
stead of  comparing  the  diameter  of  his  No.  6  with  the  diameter  of  the 
larger  probes  used  by  the  writer  in  his  investigation,  the  ratio  of  the  cal- 
ibre, or  thickness  of  the  former  to  that  of  the  latter,  be  stated.  For  ex- 
ample, if  we  credit  Bowman's  No.  fi  with  a  diameter  of  \%  mm.,  which 
l£  larger  than  it  is  usually  made,  we  find  that  a  probe  4  mm.  in  diam- 
.eter  is  actually  more  than  7  times  as  large  as  it ;  while  one  of  h\i  mm. 
(which  is  the  size  the  writer  passed  through  several  ducts  upon  the  ca- 
daver) is  12y  times  as  large,  and  one  of  7  mm.  (the  largest  introduced 
into  the  skulls)  is  nearly  ti  times  as  large. 

t  Dr.  Nojes  measured  the  ducts  in  five  skulls,  in  some  of  which  sec- 
tions had  been  made,  so  that  the  size  of  the  lower  as  well  as  the  upper 
.extremity  of  the  duct  could  be  ascertained.  They  were  all  found  to  be 
more  or  less  decidedly  oval  in  cross  sections,  with  the  long  axis  from  be- 
iore  backward,  arid  he  measured  the  long  and  short  axis  of  each.    At 


In  consequence  of  the  knowledge  gained  by  his  investi- 
gation of  the  normal  calibre  of  the  nasal  duct,  the  writer 
had  a  series  of  probes  made,  comprising  sixteen  different 
sizes,  the  smaller  numbers,  from  1  to  8,  being  made  of 
coin-silver  ;  the  larger  ones,  from  9  to  16,  of  pure  sil- 
ver ;  No.  1,  the  smallest,  having  a  diameter  of  Jnim.; 
No.  16,  the  largest,  a  diameter  of  4  mm.,  with  a  differ- 
ence of  i  mm.  in  the  diameter  of  each  succeeding  num- 
ber. The  ends  of  these  probes  were  fashioned  with 
especial  care,  being  made  more  pointed  than  those  of 
Bowman,  to  facilitate  their  introduction  ;  for  it  was 
evident  that  the  larger  sizes  could  not  be  passed  into  the 
sac  through  the  slit  canaliculus,  if  their  ends  were  made 
as  square  and  blunt  as  his.  The  accompanying  illustra- 
tion, which  represents  the  actual  size 
of  No.  16,  the  largest  of  the  series, 
shows  correctly  the  shape  of  the  ends 
and  also  the  curve  which  has  been 
found  most  convenient.*  The  prac- 
ticability of  using  the  largest  of  these 
probes  in  the  treatment  of  lachrymal 
strictures  was  soon  demonstrated,  and 
it  was  not  long  before  the  advantage 
of  doing  so  became  manifest.  Al- 
though satisfied  that  they  were  not 
out  of  proportion  to  the  actual  size  of 
the  duct,  the  writer  had  at  first  some 
misgivings  as  to  the  possibility  of  in- 
troducing them  into  the  sac  through 
the  divided  canaliculus  ;  lmt  he  soon 
found  that  this  was  not  attended  with 
difficulty.  The  considerable  experi- 
ence in  the  use  of  these  probes  which  he 
has  had  during  the  last  eleven  years 
has  satisfied  him  of  their  great  utility, 
and  he  is  now  more  than  ever  con- 
vinced that  it  is  only  by  such  thorough  I  15 
and  complete  dilatation  as  the}'  afford 
that  permanent  benefit  is  to  be  gained  (  qt 
in  the  treatment  of  lachrymal  obstruc- 
tions. The  complete  obliteration  of 
all  constrictions  and  the  restoration  of 
the  normal  calibre  of  the  duct  are  the 
results  which  we  should  aim  to  accom- 
plish ;  and  to  do  this  it  is  essential 
that  probes  as  large  as  those  which 
the  writer  has  recommended  shall  be 
employed.  When  smaller  ones,  of  1-J 
or  2  mm.  diameter,  are  used,  we  merely 
open  a  small  passage-way  through  the 
constriction,  instead  of  obliterating  it 
completely  and  causing  its  absorption, 
and,  as  might  be  expected,  a  reclosure 
of  this  narrow  channel  is  the  usual  re- 
sult of  a  discontinuance  of  the  probing. 
The  large  probes,  on  the  other  hand, 
not  only  open  a  free  passage-way 
through  the  fibrous  and  bony  obstruc- 
tions, but,  by  the  pressure  which  they 
exert,  bringabout  their  absorption, and 
in  this  way  tend  to  restore  the  lining 
membrane  of  the  duct  to  its  normal 
state.  This  change  in  the  condition  of  the  walls  of  the 
duct  can  be  detected  during  the  introduction  of  the  probe, 
and  is  a  thing  of  frequent  observation.  The  rough, 
grating  sensation  which  is  felt  at  first  from  the  probe 
coming  in  contact  with  diseased  bone  gradually  disap- 
pears, until,  after  a  longer  or  shorter  time,  the  probe 
glides  smoothly  through  the  duct,  griving  a  sensation  not 
unlike  that  which  attends  the  introduction  of  a  sound  into 
the  healthy  urethra. 


the  upper  end  they  varied  in  size  from  8  a.  (i>4  mm.  to  5  X  4  mm.;  at 
the  lower  end,  from  73i  X  5  mm.  to  S  X  4  mm.  See  his  paper,  already 
referred  to,  in  the  Transactions  of  the  New  Tgrk  State  Medical  Society  for 
the  year  1876. 

*  A  description  of  these  probes,  with  an  account  of  the  measurements 
of  the  nasal  duct  referred  to  above,  was  first  published  in  the  Transactions 
of  the  Medical  and  Chimrgical  Faculty  of  Maryland  for  the  year  1877. 
See,  also,  Archives  of  Ophthalmology,  vol.  vi.,  and  Transactions  of  the 
American  Opathalmological  Society  for  the  year  1879. 
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The  writer  has  never  contended  that  the  largest  probe 
of  liM  Beries  can  be,  or  should  be,  passed  through  every 
Btricturcd  duel;  bul  In-  experience  has  convinced  him 
iliai  the  cases  in  which  ii  cannot  be  used  with  advantage 
are  exceptional.  The  question  is  frequently  asked,  D 
i in-  use  ol  such  very  large  prolx  s never  occasion  any  mis- 
chief? In  reply  it  maj  be  said  thai  the  Burgeon  is  less 
likelj  to  do  barm  with  them  than  with  probes  of  small 
size  since  the  risk  of  making  a  false  passage  Is  much 
less  It  M  undoubtedly  true  that  they  frequently  leave 
the  previously  strictured  duel  rather  more  pervious  than 
i  In- tanal  usually  is  in  its  normal  condition  ;  l>ui  this  causes 
no  inconvenience,  except  that  when  the  nose  is  blown 
some  air  i-  apt  to  i  i  i :  •  1  its  way  through  theducl  to  the 
corner  of  the  eye.     It'  necessary,  it  M  permissible  to  use 

onsiderable  amounl    of   force  in  gaining   a   past 
i iir< in l: li  the  duct,  and  the  writer  would  not   be  surprised 
ii    sometimes  be  had   not  only   broken  through   bony 
strictures,  but   bad  "rectified    the  boundaries  of  some 
physiologically    contracted  canals.     A   fracture  of  these 

i  hin  plates  of  i ■  is,  however,  a  matter  of  little  m int, 

and  less  timidity  in  dealing  with  these  cases  should  be 
encouraged. 

1 1  will  not  be  out  of  place,  perhaps,  to  rive  here  a  brief 
description  of  the  method  which  the  writer  usually  fol- 
lows in  treating  strictures  of  the  nasal  duct:  In  most 
cases  thai  applj  for  relief  the  watering  of  the  eye  is  the 

chiel  cause  ol  c plaint.     Mention  of  this  symptom  at 

once  suggests  the  existence  of  lachrymal  obstruction; 
and  if  this  be  situated  in  the  nasal  duct,  pressure  upon 
the  lachrymal  sac  will  almost  always  cause  regurgitation 
of  tears  and  mucus,  or  if  there  be  no  blenorrhoea,  of  tears 
only,  through  the  puncta.  II  the  patient  is  ready  to 
submit  i"  operative  treatment,  a  few  drops  of  cocaine  (4 
to  100  solution)  should  be  instilled  into  the  inner  canthus 
"I 'tin  eye,  and  when  this  has  produced  it-  effect  a  fine 
prol  should  be  introduced  into  the  lower  cana- 

liculus, to  ascertain  w  hether  it  M  obstructed  at  any  point  ; 
for  it  M  not  uncommon  Lo  Bnd  occlusion  of  the  inner  end 
of  the  lower  canaliculus  associated  with  stricture  of  the 
nasal  du<  I  .  and  it  this  be  the  case,  it  is  better  to  make 
the  discovery,  and  to  relieve  the  obstruction  before  slit- 
ling  the  canaliculus,  otherwise  the  beak  of  the  knife  will 
fail  to  enter  the  sac  as  it  should,  and  the  operation  will 

be  imperfectlj    mplished.     A  straight,  stiff,  rather 

.sharp  pointed  probe  is  the  best  instrument  with  which  to 
force  this  stricture,  should  one  be  encountered.  It  should 
be  passed  along  the  canaliculus  to  the  stricture,  and 
then,  the  lid  being  kept  upon  the  stretch,  Bhould  be  forced 
through  it.  if  possible,  with  a  boring  movement.     If  this 

cannot    be  done,  a  -harp  pointed    knife    inu-t    lie    used    to 

make  an  opening  into  the  sac,  either  before  or  after  the 
division  of  the  canaliculus,  as  the  operator  may  prefer. 
ll,  however,  no  obstruction  to  the  entrance  of  the  small 
probe  into  the  sac  is  encountered    Weber'-  probe-pointed 

knife  Bhould  be  next  introduced,  its  blunt  end  carried 
well  into  the  sac,  and  then  the  canal ieulu-  freely  dividei  1, 

care  being  exercised  (as  has  been  previously  suggested) to 
incline  it-  cutting  edge  somew  hat  toward  the  eye.  so  that 
the  gutter  mad!-  bj  the  divisii f  the  canaliculus  shall 

present  rather  in  that  than  in  an  outward  direction.  In 
performing  this  operation,  as  well  as  in  introducing  probes 
into  the  nasal  duct,  the  writer  prefers  to  stand  behind 
the  patient,  using  his  right  hand  for  the  right  eye.  and 
hi-  left  tor  the  left  eye.  In  this  position  the  patient's 
head  can  be  held  firmly  bj  the  operator,  which  i-  an  im- 
portant consideration,  while  at  the  same  time  it  Is  con- 
venient for  hi-  manipulations 

The  canaliculus  having  been  divided,  an  attempt  Bhould 
next  be  made  to  Introduce  a  probe.  It  is  not  often  prac- 
icable  i"  pa—  into  the  -a.-,  immediately  after  dividing 
tin  i  analiculus,  a  larger  probe  than  No.  5  of  the  w  tit'  r- 
sei  ii  r,  si  i  this  i-  the  one  w  Inch  he  usually  introduces  first  ; 
but    it    No    6oi    V  iiii    into  the  sac  without 

iMiioulty.it  is  better  to  start  with i  of  these,  since  the 

1  the  probe  tin-  less  the  dangi  1  "i  getting  out  of  the 

:    track        It    mav    happen    that  even    No    5  cannot    be 

made  to  enter  the  sac,  ana  then  V.  I  or  No.  8  must  be 
tried.     11.  however,  there  i-  much  difficulty  in  getting 


into  the  -ac.  it  is  lietti  r  to  wait  twenty-four  or  forty  eight 
hour-  iiitore  making  further  attempts,  a-  the  chan 
which  take  place  during  this  time  in  the  cut  edges  ol  the 
canaliculus  frequently  enable  the  operator  to  introduce 
easily  a  probe  which  at  first  could  not  begotten  in  at  all. 
Having  succeeded  in  introducing  a  No.  .">  or  No.  ii  pr 
will  into  tin-  Bac,  the  writer  does  not  hesitate  to  use  such 
a  degree  of  force  a-  may  In-  necessary  to  carry  it.  through 
j  obstruction,  to  the  floor  of  the  nose.  It  is  entirely 
-ale  n.  do  this,  provided  the  force  M  exerted  in  the  right 
direction  and  we  are  sure  the  probe  ha-  fairly  entered 
the  lachrymal  sac.  Some  nose-bleed,  perhaps  a  littli 
Chj  mOSiS  in  the  region  of  the  lachrymal  sac,  anil  a  slight 
temporary  increase  of  the  existing  inflammation  an-  tin- 
only  ill  consequences  likely  to  ensue.  If.  during  the 
early  sta^e-  of  the  treatment,  pain  and  son  ness  are  com- 
plained of,  a  lotion  of  acetate  of  lead  and  opium  should 
be  prescribed,  and  will  he  found  of  much  benefit.  The 
writer,  except  in  dealing  with  young  children,  when  a 
few  whiffs  ol  chloroform  answer  a  better  purpose,  al 
makes  several  applications  of  cocaine  (4  to  Mm  solution) 
to  the  inner  corner  of  the  eye  before  probing  the  duct. 
Although  this  does  not  render  the  operation  entirely  pain* 
less,  it  makes  it  much  more  endurable,  lie  has 
thought  that  he  derived  benefit  from  adding  cocaine  to 
the  vaseline  with  which  the  probes  are  smeared  before 
being  passed.  This,  of  course,  does  n"t  make  the  intro- 
duction of  the  probe  less  painful,  but  it  lessens  the  pain 
caused  by  it-  presence  in  the  duct  and  by  it-  withdrawal. 
The  length  ol  the  interval  between  the  successive  prob* 
iiiLfs  must  !»•  determined,  in  a  great  m<  asure,  by  the  sen- 
sitiveness of  tin-  -ac  ami  duct,  if  the  irritation  and  Bore- 
ness  which  tin-  passage  of  the  probe  excites  are  not 
marked,  ami  subside  quickly,  the  probing  may  he  re- 
peated every  other  day;  but  if  they  are  more  pro- 
nounced, it  is  better  not  to  repeat  it  oftener  than  once  in 
three  or  four  days.  It  i-  nearly  always  practicable,  and 
i-  certainly  desirable,  each  time  that  the  probe  i-  intro- 
duced to  increase  the  size  by  one  number;  occasionally 
a  numlii  r  may  he  skipped,  hut  tin-  i-  not  often  the  case. 
When  a  -i/e  has  been  reached  that  i-  quite  tight,  it  i-  best 

not   to  g< at  once  to  the  next   number  until  by] 

ing  thi-  1 several  times  it  has  become  looser.     It   la 

will  to  allow  the  probes  tori-main  in  the  duct  for  from 
twenty  to  thirty  minute-.  A-  to  the  size  of  the  probe 
which  should  be  u-ed.  it  has  been  staled  already  that  it 
i-  not  necessary,  in  every  case,  to  employ  one  of  i  mm. 
diameter  (No.  16);  but.  a-  a  rule,  it  i-  certainly  best  to 
do  so,  since  by  such  thorough  dilatation  the  cure  of  the 
case  i-  hastened,  ami  the  danger  of  relapse  greatlj 
seiied.  When  a  case  is  doing  well,  and  No.  14  or  No.  15 
is  pa— ed  with  some  difficulty,  it  is  not  expedient  to  em- 
ploy a  larger  probe ;  hut.  on  the  other  hand,  if  the  im- 
provement i-  not  satisfactory,  aud  the  lining  membrane 
of  the  duct  gives  evidence  of  still  being  diseased,  tin 
of  a  larger  probe  (though  it  may  be  passed  at  first  with 
some  difficult]  I  i-  indicated,  and  will  almost  certainly  he 
of  bein  tit.  Atti  r  a-  large  a  probe  ha-  been  introduced  as 
-i-i-nis  desirable,  the  interval  between  the  probings  should 
in-  gradually  increased,  first  to  four  or  live  days,  then  to 
a  week,  anil  then  lo  ten  days  or  a  fortnight.  Finally. 
when  all  evidence  of  inflammation  has  disappeared,  and 
the  stricture-  show  no  tendency  to  rccont  fact  ion.  we  may 
allow  a  month  or  -i\  wei  k-  to  intervene,  and  when  two 
or  three  such  intervals  have  passed,  without  any  symp- 
toms of  a  relapse,  the  probe-  mav  ho  laid  a-ide.  and  the 
case  dismissed  a-  permanently  cured.     If.  on  the  oilier 

hand,  the  use  of  the  probe-  be  discontinued  while  then' 
is  -till  a  blennorrheas  of  the  sac  or  inflammation  of  the 
duct  wall-,  a  recurrence  of  the  stricture-  i-  altogether 
probable. 

The  writer  has  never  thought  any  of  the  contrivances 
for  applv  ing  astringents,  or  other  medicated  solutions,  id 
the  sac  and  duct— such  as  the  syringe  of  Anel  ami  the 
more   recently   proposed    fenestrated    hollow   probe — of 

much    practical    value;   but    in    every   case   he    preset 

an  astringent  and  antiseptic  collyrium,  which  the  patient 
i-  carefulh  instructed  to  drop  into  the  inner  corner  of 
the  eye,  with  a  pipette,  two  or  three  limes  a  day  ;  and' 
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this  he  regards  as  an  important  adjunct  to  the  probing 
treatment,  especially  when  there  is  biennorrhoea  of  the  sac 
{which  there  usually  is  during  the  early  part  of  the  treat- 
ment) or  inflammation  of  the  lining  membrane  of  the 
duct.  Before  making  this  application  the  patient  emp- 
ties the  sac  of  any  tears  or  mucus  which  it  may  contain 
by  pressure  with  the  ringer,  and  then,  to  facilitate  the  en- 
trance of  the  drops  into  the  sac  and  duct,  he  is  instructed, 
after  having  instilled  them  in  the  neighborhood  of  the 
inner  canthus,  to  look  upward  and  wink  the  lids.  The 
collyrium  which  has  been  found  most  useful  is  a  solution 
of  alum  and  boracic  acid — one  or  two  grains  of  the  former 
and  five  grains  of  the  latter  to  an  ounce  of  distilled  water. 
In  some  cases  from  half  a  grain  to  one  grain  of  sulphate 
of  zinc  may  be  substituted  for  the  alum  with  advantage, 
and  when  there  is  a  decidedly  purulent  discharge  from 
the  lachrymal  sac  a  very  weak  solution  of  nitrate  of 
silver  (gr.  -J— J  to  3  j.)  will  be  found  especially  efficacious. 
The  use  of  one  or  the  other  of  these  collyria  should  be 
kept  up,  not  only  throughout  the  treatment,  but  for 
some  time  after  the  introduction  of  the  probes  has  been 
discontinued.  The  condition  of  the  nasal  mucous  mem- 
brane should  be  looked  to,  and  should  receive  such  treat- 
ment as  may  be  called  for.  Constitutional  remedies  may 
also  be  required,  tonics  and  alteratives  being  useful  in 
some  cases,  and  muriate  of  ammonia  being  especially  in- 
dicated when  there  is  nasal  catarrh. 

The  length  of  time  during  which  the  probing  should 
be  continued  varies  greatly  in  different  cases.  The  strict- 
ures yield  readily,  and  the  stillicidium,  the  biennorrhoea  of 
the  sac,  and  the  inflammation  of  the  lining  membrane  of 
the  duct  disappear  quickly  in  some  cases,  while  in  others 
the  improvement  is  slow.  It  is  never  safe  to  stop  the  use 
of  the  probes  altogether,  so  long  as  the  stillicidium  per- 
sists and  there  are  any  traces  of  inflammation  present  ; 
but  in  obstinate  cases  Ave  may  vary  the  interval  between 
the  probings,  increasing  it  considerably  at  times,  for  it 
occasionally  happens  that  the  intlammatiou  is  kept  up  by 
the  too  frequent  use  of  the  probes. 

Are  the  results  obtained  by  this  rather  tedious,  and  to 
ihe  patient  somewhat  trying,  plan  of  treatment  satisfac- 
tory ?  Does  it  permanently  cure  a  considerable  portion 
of  the  cases  in  which  it  is  employed  ?  And  is  it  really  an 
improvement  upon  the  innumerable  other  methods  which 
have  preceded  it  ?  The  writer's  judgment  upon  these 
points  will,  perhaps,  hardly  be  regarded  as  unbiased  ;  he 
has  no  hesitation,  however,  in  giving  an  emphatic  affirm- 
ative reply  to  each  of  these  interrogatories.  If  the  pa- 
tient can  be  kept  under  the  observation  of  the  surgeon, 
and  if,  having  confidence  in  him,  he  is  willing  to  accept 
his  dictum  as  to  the  size  of  the  probes  to  be  employed 
and  the  duration  of  the  probing  treatment,  the  cases  are 
extremely  few  in  which  an  absolute  and  permanent  cure 
cannot  be  obtained.*  The  cases  which  fall  by  the 'way- 
side, the  patients  who  become  discouraged  when  the  treat- 
ment is  but  half  accomplished  and  discontinue  their  vis- 
its to  the  surgeon,  are  not  few  ;  but  those  who,  having 
more  pluck  or  a  larger  modicum  of  faith,  hold  out  to  the 
end  are  almost  sure  to  reap  their  reward  by  obtaining  en- 
tire relief  from  all  the  discomforts  which  they  had  before 
been  subjected  to.  The  writer  does  not  claim,  however, 
that  no  failures  occur.  They  do  happen  in  a  small  mi- 
nority of  cases,  even  when  every  detail  of  the  treatment 
has  been  carried  out.  There  arc  two  classes  of  cases  in 
which  the  treatment  is  more  likely  to  be  unsuccessful  : 
When  the  stenosis  of  the  duct  is  dependent  upon,  and  as- 

*  The  following  cases,  in  which  it  has  been  possible  to  ascertain  the 
condition  of  the  patient  some  lime  after  the  treatment  had  been  discon- 
tinued, are  taken  from  the  writer"s  hospital  and  office  case-books,  and 
serve  to  show  what  may  be  accomplished  by  the  method  which  he  rec- 
ommends, as  well  as  the  size  of  the  probes  which  he  commonly  employs. 
The  data  are  given  in  tabular  form  for  the  sake  of  brevity.  A  similar 
table,  of  very  respectable  proportions,  might  be  constructed  of  cases  in 
which  the  results  of  treatment  were  less  satisfactory  ;  in  which,  even 
after  the  introduction  of  the  largest  probes,  there  was  a  return  of  the 
strictures.  But,  with  comparatively  few  exceptions,  it  would  be  made 
up  of  cases  in  which  (for  one  reason  or  another)  the  treatment  was  inter- 
rupted and  the  use  of  the  probes  discontinued  too  soon,  and  in  most  of 
which  a  favorable  result  probably  would  have  been  obtained  had  the 
probing  been  kept  up  in  the  manner  which  the  writer  has  contended  is 
essential  to  permanent  success. 


sociated  with,  ozsena  or  decided  nasal  catarrh,  the  strict- 
ures show  an  unusual  tendency  to  recur,  because,  though 
the  canal  may  have  been  widely  dilated,  its  lining  mem- 
brane is  not  apt  to  assume  a  healthy  condition  so  long  as; 
there  exists  pronounced  disease  in  the  contiguous  lining 
membrane  of  the  nose.  In  another  class  the  canaliculi 
exhibit  a  persistent  inclination  to  become  occluded  at 
their  point  of  juncture  with  the  lachrymal  sac,  and  in 
consequence  of  this  we  not  only  have  the  stillicidium  re- 
established, but,  probably  because  of  the  tears  not  pass- 
ing through  it,  the  nasal  duct  itself  is  apt  to  become  again 
obstructed. 

There  are  also  some  sources  of  failure  which,  by  being 
kept  in  mind,  may  be  avoided.  For  example,  the  writer 
has  in  several  instances  met  with  cases  that  had  pre- 
viously been  treated  with  only  partial  success  by  other 
surgeons,  in  which  a  stricture  was  discovered  close  to  the 
lower  extremity  of  the  duct  that  there  was  good  reason 
to  believe  had  never  before  been  penetrated  by  the  probe. 
Under  such  circumstances,  when  the  probe  was  first  passed 
through  this  stricture  to  the  floor  of  the  nose,  the  patient 
at  once  exclaimed  that  the  sensation  produced  was  a  new 
one,  and  that  the  instrument  had  never  before  seemed  to 
go  so  far  down.  Of  course,  such  a  mistake  as  this  must 
necessarily  render  the  treatment  of  no  avail.  The  opera- 
tor should  always  bear  in  mind  that  in  occlusion  of  the 
nasal  duct  multiple  stricture  is  the  rule  rather  than  the 
exception,  and  that  the  strictures,  which  may  be  cir- 
cumscribed and  annular,  or  ill-defined  and  of  large  ex- 
tent, are  liable  to  be  encountered  at  any  point  in  the  duct 
from  its  upper  rim  to  its  valve-like  lower  extremity. 
Another  mistake  which  may  be  made  is  in  the  introduc- 
tion of  the  probes  into  the  lachrymal  sac.  At  the  outset 
of  the  treatment,  especially,  there  is  often  considerable 
difficult}'  in  accomplishing  this,  and  if,  by  mistake,  the 
probe  is  turned  up  and  forced  down  into  the  nasal  duct 
before  its  point  has  fairly  entered  the  sac,  a  false  passage 
may  be  made  directly  from  the  canaliculus  into  the  duct. 
If  the  probes  are  afterward  passed  through  this  artificial 
channel,  the  probabilities  are  that  the  natural  channel 
into  the  sac  will,  after  a  time,  become  closed,  and  as  the 
false  passage  is  very  apt  to  share  the  same  fate  ultimately, 
it  is  evident  that  the  treatment  will  come  to  naught. 

During  an  attack  of  acute  inflammation  of  the  lach- 
rymal sac  it  is  never  prudent  to  attempt  the  introduction 
of  probes.  It  will  be  time  enough  to  begin  this  after  the 
acute  symptoms  have  been  relieved  by  the  means  which 
have  been  already  described.  The  writer  has  not  found 
it  necessary  to  resort  to  any  special  measures  to  promote 
the  closure  of  lachrymal  fistula?,  except,  perhaps,  to 
touch  exuberant  granulations,  if  they  are  present,  with  a 
crayon  of  nitrate  of  silver  or  a  crystal  of  sulphate  of 
copper.  He  has  always  found  that,  as  the  condition  of 
the  lachrymal  sac  and  the  duct  improved  under  the  use 
of  probes  and  astringent  collyria,  the  fistula?  healed  with- 
out difficulty. 

Blennorrhea  of  the  lachrymal  sac,  with  stillicidium  and 
partial  occlusion  of  the  duct,  is  occasionally  met  with  in 
infants.  It  is  worth  while  in  these  cases  to  try  first  .an 
astringent  collyrium  (alum  and  boracic  acid)  ;  but  if  this 
fail  to  relieve  the  trouble,  as  it  probably  will,  the  cana- 
liculus must  be  slit,  and  a  probe  passed  through  the  duct 
a  few  times,  after  which  the  difficulty  will  most  likely 
disappear.  The  possibility  of  mistaking  tumors  lying  in 
the  region  of  the  lachrymal  sac,  or  extra  cystic  abscesses, 
for  distention  of  the  sac  should  be  borne  in  mind.  The 
writer  has  once  or  twice  seen  cysts  in  this  region,  which 
in  appearance  closely  resembled  "  mucocele." 

At  one  time  the  writer  used  quite  extensively  the 
leaden  styles  of  Dr.  John  Green  ;  but  the  results  ob- 
tained from  them  were  not  very  encouraging,  and  of 
late  he  has  not  resorted  to  them.  As  a  substitute  for  the 
probes,  they  may  be  used  in  cases  which  come  from  a 
distance  and  can  remain  only  a  shov.t  time  under  the  care 
of  the  surgeon.  Although  they  usually  afford  temporary 
relief  while  they  are  in  the  duct,  a  return  of  the  former 
symptoms  is  very  apt  to  follow  their  withdrawal.  It 
has  occurred  to  the  writer,  though  he  has  not  put  the 
idea  to  a  practical  test,  that  when  the  systematic  use  of 
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-trictnre  in  low<  r  third  of  duct. 
Stillicidium  :     blcnuorrlm-ii    of      sac ; 

strictures  in  duct. 
Stillicidium:     acute    inflanimai;  f 

sac  :  strictures  in  duct. 
Stillicidium:      blennorrhea     ol 
close  stricture-  of  duct, 
stillicidium  :  inflammation  of  sa 

tensive  periosteal  and  bony  strictures 

of  duct. 
Stillicidium  :  inflammation  of  fsi 

tensive  periosteal  and  bony  strii-tures 

of  duct. 
Stillicidium:     blennorrhea     of 

strictures     of     duct:     conjunctivitis- 

and  1 
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Lachrymal  Ap- 
paratus, 


Largest 
probe 
intro- 
duced. 


16 

16 

16 

16 
15 

16 

16 
16 
12 

16 

15 

14 

16 

16 
15 

15 

16 

16 
13 

16 

16 

13 

13 

16 
14 


16 
15 

15 
16 
15 
16 

16 

16 


Condition  at  last  report. 


Healthy 

Healthy 

Healthy  , 

Healthy 
Healthy 

Healthy  . 


Duct. 


Stillicidium. 


Length  of  interval 
between  last  intro- 
duction of  probe 
and  last  report. 


Pervious  to  tears. 


Pervious    to    air  j  Absent 
and  tears. 

Pervious    to    air  |  Absent 
and  tears. 

Pervious     to    air    Absent 

and  tears. 
Pervious     to     air  !  Absent 

and  tears. 


Pervious  to  tears.     Absent 


Healthy |  Pervious  to  tears     Absent 

and  air. 
Pervious  to  air. . .    Still  present 


Healthy 
Healthy 


Pervious  to  tears.     Absent 


Pervious  to  tears 
and  air. 


Absent 


Healthy 

Healthy  ....   '  Pervious  to  tears.     Absent 

!  ! 

Healthy Pervious  to  tears.     Absent 


Healthy 

Healthy 
Healthy 
Healthy 

Healthy 

Healthy 
Healthy 

Healthy 

Healthy 
Healthy 
Healthy 


Slight  blennor- 

rhcea  of  sac. 

Healthy 


Healthy 


Healthy  . 
Healthy  . 

Healthy  . 
Healthy  . 
Healthy  . 
Healthy  . 

Healthy 

Healthy 


Pervious  to  air . 


Pervious  to  air  . . 


Not  mentioned, 
probably  absent 

Not  mentioned, 
probably  absent 
Absent  .... 


14  months. 

10%  years. 
7X  years  . . 


13  months. 
3  months  . . 


12  months. 


Pervious  to  tears 

and  air. 
Pervious  to  tears  '  Absent  . 

and  air. 


Pervious  to  tears 
and  air. 


Pervious  to  tears. 


Pervious  to  tears 
and  air. 


Pervious  to  tears. 


Pervious  to  tears 
and  air. 

Pervious  to  tears 
and  air. 

Pervious  to  tears 
and  air. 

Pervious  to  tears 

and  air. 
Pervious  to  tears 

and  air. 

Pervious  to  tears. 


Pervious  to  tears 

and  air. 
Pervious  to  tears 

and  air. 


Absent  , 

Absent  . 
Absent  . 

Absent  . 

Absent  , 

Absent  . 

Absent 

Absent 
Absent 


Absent 
Absent 


Slight  at  times , 


Pervious  to  tears 

and  air. 
Pervious  to  tears  I  Absent 

and  air. 
Pervious  to  tears  |  Absent 

and  air. 
Pervious  to  tears    Absent 

and  air. 

Pervious  to  tears    Absent 
and  air. 


Pervious  to  tears 
and  air. 


7  years  

8  months. 
2>£  months. 

2  months. 

15  months. 

15  months. 

2    years    and 
months. 

2  years     and 
months. 

4  years. 

2%  months. 
19  months. 

5%  years. 

3  months. 

3  years. 

11  months. 
7  months. 
7  months. 

16  months. 
16  months. 

14X  months. 

14>rf  months. 
6%  months. 

4  months. 
13>^  months. 

5  months. 
5  weeks. 

5  weeks. 

3  months. 


Remarks. 


This  case  yielded  very  slowly  to  treatment,  and  the 
stillicidium  persisted  for  some  time  after  the  largest 
probe  had  been  introduced. 


Six  years  afterward  heard  through  a  friend  that  eye 
had  continued  well. 


Is  now  under  treatment  for  stricture  of  L.  duct,  the 
R.  duct  being  still  pervious  and  healthy. 
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probes  is  Impracticable,  the  best  substitute  would  lie-  a 
vers  large  Btyle,  8+or  (mm,  in  diameter,  made,  because 
of  the  Buperior  lightness  of  this  metal,  of  aluminium. 

Il  only  remain--  l"  be  Bald   that   the   writer  has  Iiiiii  BO 

well  satisfied  with  the  result--  which  he  has  obtained  in 
the  treatment  of  nasal-duct  Btrictures  by  the  thorough 
dilatation  plan  which  he  pursues  thai  he  has  never  been 
tempted  to  make  trial  of  the  treatment  by  division  ret 
ommended  by  Stilling  He  can  scarcely  persuade  him- 
that  permanent  benefit  would  often  result 
from  this  operation,  unless  il  were  supplemented  by  sys 
tematic  and  thorough  dilatation.  The  operations  of  de 
struction  of  the  lachrymal  Bac  and  extirpation  of  the 
lachrymal  gland,  which  have  been  referred  to  as  i 
recommended  in  intractable  cases  oi  obstructive  lachry- 
mal disease, -are  also  procedures  which  he  has  never  re- 
sorted i".  There  may  be  cases,  perhaps,  in  which  it  i- 
proper  t"  employ  these  extreme  measures,  but  be  has  not 
encountered  them,  and  he  believes  they  are  of  verj  rare 
iirrence.  Samuel  I 

1  Transactions  ,,f  the  Medical  Bociety  of  the  State  "f  New  York  fur 
ir  1876,  p,  150. 

LACTIC  ACID.     Of  the  isomeric  bodies  known  chem- 
i   the  generic  name  of  lactic  acid,  ihe  common 
acid,  called  technically  acid,  is  the  one  used  in 

medicine.  This  body  is  a  product  of  a  certain  form  of 
fermentation  of  sugar,  such  ;e  notably  finds  its  conditions 
present  in  the  case  of  milk.  Hence  the  name  and  the 
common  -'■nice  of  this  acid.  Lactic  acid  is  officinal  in 
the  l'.  S.  Pharmacopoeia  under  the  title  Acidum  Lacticx 
Lactic  Acid,  such  officinal  article  being  "a  liquid  com- 
posed "l  Beventy-five  per  cent,  of  absolute  lactic  acid 
and  twenty-five  per  cent,  of  water"  I  S  Ph.).  The 
sum-  i-  "a  nearh  colorless,  syrupj  liquid,  odorless,  hav- 
ing a  very  acid  taste  ami  an  aeiil  reaction.  Sp.  gr.  1.212. 
li  i-  freely  miscible  with  water,  alcohol,  and  ether,  but 
nearly  insoluble  in  chloroform.  It  i-  not  vaporized  by  a 
ieai  below  1<><»  ('.  (320  F.) ;  at  higher  temperatures  it 
emits  inflammable  vapors,  then  chars,  and  is  finally  en- 
tirely volatilized,  or  leaves  but  a  trace  of  residue  "  t  ('.  8. 
I'h .  i.  Lactic  acid  should  he  kept  in  glass-stoppered  bot- 
tles, and  it  is  very  hygroscopic  (Squibb).  According  to 
Squibb,  the  American  market  N  supplied  entirely  by  two 
or  three  German  makers,  and  the  samples  procurable  al- 
mosl  never  quite  equal  the  strength  prescribed  by  the 
Pharmacopi 

Lactic  acid  is  sharply  sour,  but  is  non-corrosive  and 
non-poisonous.  lis  distinguishing  properties,  from  the 
medicinal  poinl  of  view,  are  that  it  dissolves  to  a  consid- 
erable extent  freshly  precipitated  calcic  phosphate,  and 
hence  is  useful  to  prepare  the  so-called  syrup  qflactophos- 
phait  of  calcium  ;  and  that  it  dissolves  false  membranes, 
and  si,  may  be  employed  locally  in  diphtheria  and  croup. 
In  the  latter  application  the  acid  may  he  used  by  spray- 
ing or  gargling,  in  admixture  with  water,  of  a  strength 
nt  from  four  to  twentj  per  cent.  Like  many  other 
things,  lactic  acid  has  been  also  claimed  by  some  to  have 
id-,  i  il  h-  t  ih:  i:  j  in  diminishing  tin  :  \er-.  ti:  a  cf  su- 
gar in  diabetes,  while  others  have  found  it  of  no  benefit 
Lactic  acid,  lastly,  maj  be  used  for  the  making  of  acid 
draughts  to  he  given  in  dyspepsia  or  in  lexer,  hut  has 
probablj  no  advantage  over  other  acids  for  the  purpose. 
Lactic  acid  may  be  administered  in  teas] if ul  quantities 

or  more,    well  diluted  with  sweetened  water. 

Edward  0 

LACTUCARIUM.  I.  S.  I'h.;  I'h.  <; ..  I  odi  x  Med.    L  I 
tuce  opium  (not  official  in  Great   Britain,  although  its 
source,  /  A  solid,  opium-like  product 

obtained   from  several  ettuce,  but  especial1 

ly  from  Lactu  Linn.;  Order,  Composite.     This 

i-  i  coarse,  narcotic-smelling,  and  bitter-tasting  biennial 
herb  with  an  upright,  prickly,  paniculately  branching 
stem  a  metre  or  mure  in  height,  and  long,  spreading, 
ovate  nr  oblong,  Binuate-dentate,  pointed,  and  prickly 
leaves;  the  lower  narrowed  and  petiole-like  at  the  base, 

tin    upper  sessile.       |-"|i  i\\  el   heads   small,  about    like   those 

of  garden  lettuce;  corollas  yellow,  achenia  black.     It  is 

an  inhabitant  of  rocky  places   and   open  woods  in  Middle 


and  Southern  Europe.     Cultivated  in  the  valley  of  the 

Moselle  as  a  SOUTCC  ol  German  Laetuearium.  and  in  Scot- 
land.  The  herb  itself  in  flower  is  the  Laciuca  of  the  I5rit- 
ish  Pharmacopoeia,    L.altusima  Bieb,  of  the  Caucai 

igantic  species  cultivated  in  France  for  the  production 
of  a  French  variety  of  Laetuearium.     L.  -  Linn., 

another  prickly  Furopean  Bpecies,  is  also  s,-,jd  to  yield  :i 
portion  of  the  drug,  as  well  as  I.  saliva  Linn.,  the  common 
salad  or  garden  lettuce.  The  American  spe<  ies,  /..  carta- 
</•  iixix  Linn.,  has  also  been  experimented  with  ;  it  yields  a 

Laetuearium  of  but  little  bitterness  and  interior  quality. 
Laetuearium,  in   its   present    form,  was   introduced  "by 
ce,  of  Philadelphia,  who  collected  it  from  garden 

lettuce  at  the  end  of  the  last  century.       Lettuce  itself.  a~  a 

medicine,  is  of  much  older  date,  ami  garden  lettuce,  as  a 

salad,  has  been  cultivated  for  Several  hundred  years. 

Collection.— After  the  plants  have  sent  up  flowering 

steins  they  are  cut  o|T  about  a  foot  from  the  top,  when 
the  "  milk  "  flows  out  freely;  this  is -wiped  off  with  the 
ind'eonveyed  to  a  little  cup;  the  operation  being 
continued  with  successive  stems  until  the  cup  is  guflf- 
ciently  tilled.  As  first  exuded  it  is  liquid  and  pure  white, 
but  it  soon  sets  upon  exposure,  and  turns  yellow-  and 
then  brown.  When  it  has  coagulated  it  i-  emptied  from 
the  collecting  vessel  and  dried  by  gentle  heat.  The  form 
of  Laetuearium  varies  with  the  details  of  its  collection. 
French  samples  are  in  small  circular  cakes,  the  English 
(Scotch)  is  in  brok<  n  fragments,  and  the  German,  which 
comprises  most  of  that  imported  here,  is  evidently  quar- 
ters oi  a  piano  convex  eaUe  out  up  before  it  is  quite  hard. 
It  is,  however,   brittle,  and  often  much  broken. 

Di.s,  lui'iiiiN.  —  Laetuearium  is  a  brittle,  structureless 
solid,  of  a  gray  or  dull  red -brow  rj  color,  whitish  or  yellow- 
ish within,  as  shown  by  fresh  fracture,  of  a  waxy  lustre, 
heavy  narcotic  odor,  and  disagreeable  bitter  taste.  It  is 
a  composite  substance,  and  not  wholly  .soluble  in  any  oue 
menstruum.  Alcohol  and  ether  dissolve  portions  of  it: 
with  water  it  forms  a  turbid  mixture. 

Composition. — The  most  abundant  ingredient  i- 

l,  of  which  it  nearly  halt'  consisis  ;  ;1  wax  like  sub- 
stance, common  to  other  milky  juices.  Lactucin  is,  how- 
ever, its  active  principle.  This  crystallizes  in  pearly 
scales  ;  is  soluble  in  boiling  water,  cold  alcohol,  and 
acetic  acid,  but  not  in  ether,  and  Is  very  bitter.  Yield. 
0.3  per  cent.  Latucic  acid  and  Lactupicrtn  are  other  con- 
stituents. Besides  these,  Laetuearium  contains  vegetable 
tissue,  caoutchouc,  gum,  cellular  tissue,  and  a  host  of 
common  vegetable  substances. 

A'  noK  \\i>ls|  Common  lettuce  is  well  known  to 
be  slightly  soporific;  its  elicits  are  occasionally  quite 
marked.  The  various  extracts  of  lettuce  are  also  more 
or  less  so.  Laetuearium  has  so  tar  shown  itself  to  be  an 
uncertain  medicine,  often  of  no  value,  but  when  good,  an 
efficient  and  pleasant  hypnotic  ;  its  power  of  overcoming 
pain  is  slight  w  Inn  compared  «  ith  opium — in  fact,  almost 
none — but  simp],-  discomfort  or  moderate  distress  is  occa- 
sionally relieved  bv  it.  In  cardiac  asthma  and  restless- 
ness it  is  frequently  useful,  and  it  may  be  tried  in  Hu- 
meri pium  is  indicated  but  not  well 
borne,  it  U  free  from  the  subsequent  constipation  and 
headache  of  opium. 

Ai>mi\is|  i;  \  i  ion.— The  uncertain  quality  of  this  drug 
makes  [ta  dose  a  tentative  one.  but  half  a  gram  or  a  gram 
Gm.  to  l  Gm.=grs.  vii.i.  ad  xv.)  should  show  some 
effect  It  may  be  given  in  powder  or  pill,  or  the  fluid  ex- 
tract {Ext  Fluidum)  in  the  same  or  a 
larger  dose.  From  the  extract  a  syrup  (Syruput  Lactu- 
.  L.  s.  I'h..  strength,  ,''  |  is  made;  a  useful  vehicle 
and  adjuvant  lor  opium  or  other  hypnotics. 

Allied  Plants      See  Ch  wiomh  t  . 

Allied  Drugs     See  Opium.  W.  P.  BoUea. 

LADANUM,  Labdanum.  A  resin  collected  in  Gn 
and  the  Grecian  Islands  from  several  Bpecies  of  Rock  Hose 
-  Linn..  ('.  ladaniferut  Linn.,  C.  cypriut 
Lam.,  etc,  .  Order,  Cittacea),  whose  stems  and  branches 
abound  in  a  stick}  exudation.  Two  methods,  both 
O  'arse  and  dirty,  ale  in  vogue  for  collecting  it  :  The  lirst 
is  in  whip  or  rake  the  bushes  by  an  instrument  having     I 
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number  of  leather  thongs  at  the  end,  to  which  the  resin 
sticks,  and  from  which  it  is  scraped  off  ;  the  second,  and 
more  common,  lias  been  in  use  for  many  centuries,  viz., 
to  comb  and  press  it  out  from  the  beards  and  wool  of 
goats  and  sheep  which  pasture  among  it.  It  is  then 
melted  and  manipulated,  and  often  adulterated  with 
other  resins,  or  mixed  with  sand,  etc.,  perhaps  as  much 
to  give  it  solidity  as  for  falsification.  Common  Lada- 
Dum  is  imported  in  snake-  or  worm-like  coils  ;  it  is  a  dark- 
gray  or  greenish-gray  brittle  solid,  of  resinous  odor  and 
a  bitter  balsamic  taste.  It  consists  of  from  twenty  to 
eighty  per  cent,  of  resin,  a  small  amount  of  oil,  grim,  and 
other  vegetable  products,  and  the  rest  of  dirt,  sand,  or 
other  foreign  admixture. 

Action  and  Use. — The  same  as  those  of  other  resins. 
As  a  medicine  it  is  obsolete  ;  plasters,  fumigations,  etc, 
sometimes  contain  it. 

Allied  Plants. — The  Cistacece  are  generally  showy 
flowers,  but  have  no  further  economic  value. 

Allied  Dritgs. — Olibanum,  Mvrrh,  etc. 

W.  P.  Bolles. 

LADIES'  SLIPPER  (Q/j/r/jialium,  U.  S.  Ph.;  Moccasin 
Plant),  C.  pubescens  Willd.,  order,  Orcladaccm,  the  larger 
yellow  ladies'  slipper,  is  a  perennial  herb  arising  from  a 
horizontal  rhizoma  by  a  pubescent,  leafy,  few-flowered 
stem  half  a  metre  or  more  in  height.  Leaves  also  pubes- 
cent, broadly  oval,  acute,  parallel-nerved  ;  flowers  two  or 
three,  the  most  conspicuous  part  of  which  is  the  large 
inflated,  pouch-like  lip,  one  and  a  half  to  two  inches  ('25 
to  50  mm.)  long,  from  which  it  and  others  in  the  genus 
derive  their  name.  Rather  common  in  moist  woods. 
C.  parciftoi  a  in  Salish,  the  smaller  yellow  ladies'  slipper. 
is  about  half  as  large  a  plant,  with  flowers  in  the  same 
proportionate  size.  Both  the  above  species  are  recognized 
as  the  sources  of  the  drug  of  that  name. 

The  rhizoma,  with  its  adhering  rootlets,  is  collected. 
It  is  "horizontal,  bent,  four  inches  (10  ctni.)  or  less 
long,  about  one-eighth  of  an  inch  (3  mm.)  thick  ;  on  the 
upper  side  beset  with  numerous  circular,  cup-shaped 
scars  ;  closely  covered  below  with  simple,  wiry  rootlets, 
varying  from  four  to  twenty  inches  in  length  (10  to  50 
ctm.)  ;  brittle,  dark  brown  or  orange-brown  ;  fracture 
short,  white  ;  odor  faint,  but  heavy  ;  taste  sweetish,  bit- 
ter, and  somewhat  pungent." 

It  contains  a  volatile  oil,  a  volatile  acid,  tannic  and  gallic 
acids,  resins,  gum,  starch,  etc.  These  ingredients  make 
cypripedium  a  gently  stimulant  and  soothing  aromatic  of 
the  hop  and  valerian  kind.  It  is  really  a  comparatively 
inactive  medicine. 

Allied  Plants. — The  genus  is  a  large  and  very 
showy  one,  many  varieties  being  among  the  most  beauti- 
ful of  orchidaceous  plants.  The  other  American  species 
have  probably  qualities  similar  to  the  above — i.e.,  aro- 
matic, stimulant,  soporific.     For  the  order,  see  Vanilla. 

Allied  Drugs. — Hops,  Valerian,  Chamomile,  etc. 

W.  P.  Bolles. 

LA  FAYETTE  WELL.  Location  and  Post-office,  La 
Fayette,  Tippecanoe  County,  lnd. 

Access. — By  the  Wabash,  the  Cincinnati,  Indianapo- 
lis, St.  Louis  &  Chicago,  and  the  Louisville,  New  Albany 
&  Chicago  Railroads. 

Analysis  (C.  M.  Wetherell,  M.D.). — One  pint  contains  : 

Grains. 

Carbonate  of  magnesia 3.590 

Carbonate  of  lime 1.044 

Chloride  of  sodium 40.590 

Chloride  of  magnesium 3. TOT 

Chloride  of  calcium 0.405 

Sulphate  of  lime 7.04a 

Iodide  of  magnesium trace 

Alumina  and  oxide  of  iron 0.062 

Silica U.05S 

Total 56.55S 

Gases.  Cub.  in. 

Carbonic   acid 1.52 

Sulphuretted  hydrogen 0.24 

Nitrogen 0.61 

Temperature  of  water,  55°  F. 

A  well-known  and  popular  saline-sulphur  water. 

G.  B.  F. 


LAKEWOOD.  The  village  of  Lakewood,  formerly 
known  as  Bricksburg,  and  situated  in  Brick  Township, 
Ocean  County,  N.  J.,  has  of  late  years  acquired  a  repu- 
tation, chiefly  among  New  York  physicians,  as  a  desir- 
able health-resort  during  the  winter  season  and  the  early 
part  of  the  spring  season.  Reference  to  the  large  geo 
logical  map  of  New  Jersey,  accompanying  the  report  of 
the  State  Geologist  for  the  year  1881,  shows  the  village 
to  be  situated  forty-four  miles  south  by  west  from  New 
York  City,  nine  miles  back  from  the  Atlantic  coast-line 
on  Squau  Beach,  five  miles  back  from  the  mainland 
shore  of  Barnegat  Bay,  and  standing  upon  a  tongue  of 
sandy  "  pine-land  "  soil  which  runs  back  from  the  latter 
to  a  point  some  two  and  a  half  miles  beyond  Lakewood, 
has  at  Lakewood  a  breadth  of  a  mile  and  a  half,  and  is 
inserted,  wedge-fashion,  between  two  portions  of  an  ex- 
tensive "  oak-land"  district.  Both  the  "pine-land"  and 
the  "oak-land  "  soils  are  sandy  ;  the  "  pine-land  "  being 
especially  so.  The  geological  map  just  referred  to  shows 
us  a  very  large  extent  of  country,  triangular  in  shape, 
which  reaches  from  the  Atlantic  coast  at  Long  Branch 
(twenty  miles  northeast  of  Lakewood)  almost  to  the  very 
shores  of  Delaware  Bay,  having  an  extreme  length  of 
about  ninety  miles  and  an  extreme  breadth  of  about 
forty-rive  miles.  The  apex  of  the  triangle  is  at  Long 
Branch  ;  its  base  rests  upon  the  marshland  strip  of  Dela- 
ware Bay  described  on  page  752  of  vol.  i.  of  this 
Handbook,  in  the  article  entitled  Cape  May.  This  area 
is  made  up  exclusively  of  "  oak-lands  "  and  of  "  pine- 
lands,"  in  the  proportion  of  about  twopartsof  the  former 
to  one  part  of  the  latter.  The  greater  portion  of  the 
"  pine-land  "  or  "  pine-barren  "  soil  is  to  be  found  in  the 
northern  half  of  this  great  triangle  ;  so  that  for  this  half 
the  relative  proportions  of  "oak-land"  and  of  "pine-land" 
soils  are  exactly  the  reverse  of  those  just  stated — that  is, 
the  very  sandy  "  pine-lands"  are,  throughout  this  north- 
ern half,  twice  as  great  in  area  as  are  the  less  sandy  "  oak- 
lands."  It  has  already  been  stated  that  the  village  of 
Lakewood  is  built  upon  pure  "pine-barren"  soil,  but 
the  "  oak-land "  predominates  over  the  "  pine-land  "  in 
the  immediately  surrounding  country.  Nevertheless,  by 
far  the  most  extensive  region  of  unbroken  "  pine-barren  " 
country  to  be  found  in  the  State,  comprising  an  area 
which  may  be  roughly  estimated  at  no  less  than  four 
hundred  square  miles,  lies  to  the  southward  of  Lake- 
wood,  and  at  a  distance  from  the  village  of  less  than 
twenty  miles  ;  while  the  intervening  "  oak-land  "  region 
is  intersected  by  tongues  of  "  pine-land  "  similar  to  the 
one  upon  which  Lakewood  itself  stands,  but  of  decidedly 
greater  area  than  this  one.  Other  strips  of  "  pine-land  " 
country  are  dovetailed  into  the  "  oak-land  "  region  to  the 
northward.  From  this  account  of  the  geology  of  the 
New  Jersey  southern  interior  it  must  be  evident  to 
the  reader  that  the  soil,  for  many  miles  about  Lakewood, 
is  of  an  exceptionally  sandy  and  dry  nature. 

Its  distance  back  from  the  coast  excludes  Lakewood 
from  the  category  of  seaside  stations  ;  for,  in  Professor 
Smock's  appendix  to  the  "  Report  of  the  State  Geologist 
of  New  Jersey  (1881),"  we  react  that  "  theinfluence  of  the 
ocean's  waters  is  felt  very  decidedly  to  a  distance  of  four 
to  eight  miles  from  the  line  of  beach  or  outer  coast-line, 
from  Sandy  Hook  to  Cape  May,"  and  that  the  climatic 
limit  of  the  Atlantic  coast  oeit  in  Monmouth  County  "  is 
thought  to  be  four  or  five  miles  ;  in  Ocean  County"  (the 
county  in  which  Lakewood  is  situated)  "  it  follows 
closely  the  line  of  clearings  or  settlements,  not  going  be- 
yond the  line  of  woods  or  into  the  forest-belt.  It  is  here 
from  four  to  seven  miles  wide." 

The  abundance  of  pine-trees  growing  about  Lakewood 
is  not  by  any  means  to  be  lost  sight  of  in  estimating  its 
climatic  peculiarities  and  advantages  ;  the  beneficial  ef- 
fects produced  by  the  balsamic  exhalations  of  these  trees 
are  well  known,  and  have  already  been  referred  to  in  the 
articles  describing  Aiken,  Arcachon,  etc.  Furthermore, 
it  should  be  borne  in  mind  that  while  walking  or  driv- 
ing through  the  pine-woods  the  invalid  or  convalescent 
enjoys  a  very  considerable  degree  of  protection  from 
cold  winds.  The  taking  of  meteorological  observations 
at  Lakewood   appears  to  have  been  hitherto  neglected  ; 
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hence,  to  describe  its  climatic  peculiaritii  a  w  iili  accui 
is  impossible.     To  the  dryness  of  its  sand]  --,,1]  thedii 
ference  between  1 1 1«-  climate  of  Lakewood  and  that  ol  the 
immediate  neighborhood  of  New  York  i-  chiefly  to  be 
ascril 

The  following  extracts  from  a  letter  "ill  convey  to  the 
readei  additional  information  of  a  practical  character 
The  letter  from  which  they  arc  taken  was  very  kindly 
written  bj  Mr,  C  II.  Kimball,  the  president  of  the  Lake 

i\ 1  Hotel  Association,  in  reply  to  a  letter  of  inquiry 

which  I    sent    liim   on    .human    s    1SS)  Our   tempera 

Hue  is  from  seven  to  twelve  degrees  warmer  than  V  « 
York  from 9  \.m.  to  9  p.m.     Our  nights  arc  usually  a 

little  colder  than    those   in    New    York.  During 

the  latter  pari  of  December  and  early  pari  of  January 
we  usually  have  a  little  bhow,  but  rarely  more  than  two 
or  three  days'  sleighing.  At  all  other  times  driving,  rid- 
in.,  and  walking  are  excellent  through  our  pine  and  oak- 
forests,  of  which  we  have  seventeen  thousand  acres 
\\  e  have  an  abundant  Bupply  of  pun-  water,  and  our 
drainage  is  considered   perfect      From  our  hotel   to  a 

brick  cess] I,  six  hundred  feet  away,  there  is  a  fall  of 

thirteen  feet.  From  this  point  the  liquid  portion  of  our 
drainage  passes  through  a  six  inch  pipe  aboul  seven  hun- 
dred feet,  w  iih  a  fall  of  thirteen  feet,  into  a  rapid  stream 
flowing  to  the  ocean;  the  balance  is  taken  out  several 
times  each  week  and  carted  Bevera]  miles  away."    The 

hotel  Of   which    .Mr.   Kimball  speaks  is   the  I. aim  I  House, 

having  accommodations  for  about  three  hundred  gui 
provided  with  extensive  glass-covered  piazzas,  and  with 
open  wood-fires  in  most  of  its  rooms;  according  to  all 
accounts  a  most   comfortable  and   well-kept   house.     I'p 
to  tie-  present  ii Ictober,  1886),  so  tar  as  the  writer  i~ 

aware,    this  Laurel    House    is    il dy    hotel    c\istiiiii'   at 

Lakewood  ;  to  all  intents  and  purposes  the  Laurel  House 
is  Lakewood;  hence  ii  becomes  necessary  to  say  more 
about  it  than  we  should  do  did  we  follow  our  usual  cus 
torn  with  respect  to  the  mention  id'  special  hotels  in  de- 
scribing a    health-resort.     There  are  several   boarding 

houses  at   l.akew 1;   id'   their   merits   the   present    writer 

knows  nothing  save  that  .Mi-.  Kimball,  at  the  close  of  one 
of  his  letters,  refers  to  them,  or  to  certain  of  them,  as  be 
ing  ■'  ipiite  nice.''  •■There  are  four  or  five  quite  nice 
boarding-houses  in  Lakewood  .  .  .  ,"  he  says;  "  two 
of  them  have  rooms  for  twenty  or  more  guests  each,  the 

others  for  a  less  number." 

Finally,  we  come  to  the  consideration  of  thepathologi- 
cal  conditions  which  are  likebj  to  be  benefited  by  a  re- 
sort to  Lakewood.  Mild  cases  of  throat  and  lung  trou- 
bles are  otten  benefited  1>.\  a  \  i-it  thither,  and  a  trip  to 
Lakewood  is  frequently  found  serviceable  to  persons  con- 
valescent from  other  forms  of  disease,  to  the  overv*  orked, 
and  to  those  who  require  little  more  than  mere  rest  and 
change  of  air  to  restore  them  to  a  condition  of  full 
health.  .Mr.  Kimball  writes  me  that  casesof  asthma  and 
of  rheumatism  are  "  quicklj  relieved  "there,  and  that  per- 
sons suffering  from  common  colds,  from  nervous  pros 
tration.  and  insomnia  "ate  cured  or  greatly  relieved." 
•  ■  Lakewood,"  he  says,  •■  js  really  an  '  out-door  cure,'  and 
we  recommend  il   to  those  only  who  are  able  to  drive. 

ride,  ami  walk  in  the  open  air.      Physicians  are  earnestly 

entreated  not  to  send  us  very  sick  people,  for  whom  we  can 

do  nothing,  and  whose  presence  saddens  many  who  re- 
quire cheerful  surroundin 

In  another  letter  from  Mi  Kimball  he  states  distinctly 
that  the  stockholders  oi  the  Lakewood  Hotel  Association 
and  Land  Company  "do  not  desire  the  place  to  he  con- 
sidered a  sanatorium."  In  suitable  cases  a  Btay  at  the 
Laurel   House  is  probably  not  the  less,  hut   rather  tin' 

Q{  flcial  on  this  very  account. 

Q     J  and  rcall\  comfortable  hotel  accommodations  and 

accessibility  are  l.akew I's  strong  points,   The  place 

it  two  hours' distant  by  rail  from  New  York  City, 
For  invalids  requiring  a  decidedly  milder  climate  than  thai 
of  New  York,  resort  must  lie  had  io  places  lying  much 
further  s,,uih  lifornia,  or  Bome  of  the  celebrated 

Egypt„or  it  ma\  he  (where 
dryness  and  powerful  insolation  without  much  heat  are 
Indicated)  to  Colorado  to  Davos,  or  to  the  Engadine. 


As  a  "  change  of  air''  resort  and  place  <>f  handy  recu- 
peration. Lakewood  has  nevertheless  been  found  most 
ful  in  Very  many  I  :ins  It  appears  to  the  writer  by 
no  means  unlikely  that  similar  resorts  may,  at  no  very 
distant  day,  he  established  in  the  extensive  pine-belts  ly- 
ing somewhat  further  to  the  s,,uth  in  New  Jersey,  about 
on  the  line  of  latitude  of  J}arneLrat  Inlet.  Such  places 
would  he  hut  little  further  distant  from  New  York  City, 
and  would  he  a  trifle  less  distant  from  Philadelphia,  and 
an  abundance  of  good  market  provisions  would  there- 
fore still  he  secured  ;  while,  if  the  New  Jersey  geologi- 
cal map  is  to  he  trusted  iu  the  matter,  they  would  lie  in 
the  midst  of  a  tract  of  •'pine-lands"  very  much  less 
broken  by  "Oak-land"  tracts  than  is  the  country  about 
Lakev.  llu  uttii'  !  ids. 

LA  MALOU  i-  a  thermal  station  in  the  south  of  France, 
in  the  department  of  L'Herault,  having  an  elevation  of 
only  about  i''1"!  I'  i  I  a  ove  the  si  a.  The  climate  is  pleas- 
ant, and  treatment  may  be  carried  out  during  tin-  entire 
year,  although  custom  has  limited  the  season  to  the  six 
months  from  the  firsl  of  May  to  the  tirst  of  November. 
There  an  twelve  springs  i,,  re.  which  an-  grouped  among 
three  establishments,  known  respectively  as  La  Malou-le- 
Bas,  La  Malou-du-t  entre.  and  La  Malou-le-Haut.  There 
are  five  springs  ai  the  first-named  establishment,  viz.,  La 
Sonne  Ancicnne  or  Grande  Source,  Nouvelle  Source, 
1 'ei in-  Soi nee.  Source  Cardinal,  and  Source  de  la  Roche- 
Rouge.  The  springs  at  La  Malou  dii  Centre  are  known 
as  La  Sonne  dr  Capus,  Source  da  s  Bains  de  Capus,  and 
Source  Bourges.  At  La  Malou-le-Haut  are  L'Ancienne 
.■source.  La   Nouvelle  source,  l.c  Petit-Vichy  or  Soi 

de  la  VeyraSSe,  and   La  Source  de  la   Mine. 

The  following  is  the  composition  of  the  most  impor- 
tant of  these  springs,  as  given  by  Rotureau  in  Dechambre'a 
"  Dictionnaire  Encyclopfidique."  The  quantity  of  solid 
constituents  is  calculated  in  grammes  per  litre. 


Sodium  bicarbonate 

Potassium  bicarbonate 



:itc 

Perrons  bicarbonato 

ii-  bicarbonate 

Lithium  and  -nonnum  bicarbonate. 


0  n|s7 

t  race 

..    . 

.  l.T- 
!,id 

i  I  166 

trace 
0  0486 
trace 

,  |  sfjg 

1.672S 

Tin  waters  are  used  internally  and  externally,  and 
douche-  and  gas-baths  are  also  employed. 

As  might  he  supposed  from  the  nuinher  of  springs, 
differing  from   each  other  more  or  less  jn  composition, 

30ns  Buffering  from  a  great  variety  of  diseases  are 
often  relieved  by  a  course  of  treatment  at  La  Malou. 
Chronic  rheumatism  in  all  its  manifestations,  locomotor 
ataxia,  and  various  forms  of  paralysis  are  often  signally 
benefited  by  th  La  Malou  is  frequented  also  by 

Bufferers  from  various  neuroses,  hysteria,  chorea,  epi- 
lepsy, neuralgia  ;  from  intestinal  and  gastric  dyspepsia, 
hepatic  congestion,  albuminuria,  ami  diabetes ;  from 
chronic  metritis,  leucorrhoea,  and  other  affections  of  the 
female  generative  organs ;  from  the  results  of  lead  and 
mercurial  poisoning,  and  from  the  later  manifestations 
ot  BypbiUs,  The  duration  of  a  course  at  La  Malou  is 
about  three  weeks,  and  many  visit  the  spa  twice  during 
the  Mason,  once  in  May  or  June,  and  the  second  time  in 
September  or  October.  The  accommodations  for  vis 
iod.  T.  I.    - 
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Lakewood. 
Laudeck. 


LAMINARIA,  Ph.  G.  (Sea  tangle),  Laminaria  Clous- 
toni  (L.  digitata  Lam.) ;  order,  Fucoidas,  Alga,  is  a  large, 
foliaceous,  olive  seaweed,  which  from  a  branching  and 
stout  foot  ("root")  sends  up  a  long,  terete,  strong  stem, 
surmounted  by  a  flat,  leaf-like,  lanceolate,  oval  or  more 


Fig.  1995. — Forms  of  Laminaria.     (Liier 


or  less  divided  and  crispy-margined  thallus.  It  attains  a 
great  size,  often  measuring  six  or  eight  metres  long,  and 
one  or  more  in  breadth.  Laminaria  is  not  used  in  medi- 
cine, but  its  cylindrical,  and  when  dry,  hornlike  stipes 
are  cut  and  filed  into  suitable  shapes  for  tents  to  dilate 
the  os  uteri  and  sinuses,  which  they  do  by  their  ca- 
pacity of  swelling  exceedingly  when  soaked  in  watery 
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velop  infectious  material,  and  cause  chills,  septicaemia, 
and  even  death.  Laminaria,  in  consequence  of  its  close 
texture,  presents  no  apertures  in  which  such  material 
could  be  permanently  held,  and  practice  has  shown  it  to 
be  much  safer. 

Allied  Plants. — Irish  Moss,  Gigartina  (Agar- 
agar),  etc. 

Similar  Appliances. — The  sponge-tents  just  referred 
to  were  made  by  compressing  and  rolling  fine  sponges 
into  narrow  cylinders  of  similar  dimensions  to  the  above, 
which,  as  they  became  moistened,  resumed  their  original 
shape.  They  were  sometimes  "medicated"  or  "disin- 
fected," often  dipped  in  cocoa  butter.         W.  P.  Bolles. 

LAMIUM  ALBUM (Qrtieblancfu  ouLamer,  Codex  Med.). 

The  leaves  and  flowers  of  this  plant  are  at  present  but 
rarely  used,  and  have  really  no  advantage  over  other  La- 
Holes,  Composites,  and  Scrophulai-ia.  They  are  reported 
to  be  astringent,  diuretic,  haemostatic  ;  for  the  order  see 
Peppermint.  Ti'.  P.  B. 

LA  MOTTE-LES-BAINS  is  a  little  hamlet  in  the  de- 
partment of  l'lsere,  France,  lying  in  a  narrow  valley  at 
an  elevation  of  about  1,500  feet  above  the  level  of  the 
sea.  It  is  a  very  pretty  spot,  and  visitors  whose  health 
permits  of  climbing  find  many  beautiful  walks  up  the 
mountains  in  the  neighborhood.  The  climate  is  some- 
what trying,  there  being  often  considerable  variation  in 
temperature  between  the  day  and  the  night.  There  are 
two  principal  springs,  having  a  temperature  of  from 
136°  to  149:  F.  The  following  is  the  composition  of  the 
water  according  to  the  analyses  of  MM.  Bally  and  Henry. 
Each  litre  contains : 

Source  ilu 
Pints. 


Grammes. 

Sodium  chloride 3.S0 

Magnesium  chloride 0.14 

Potassium  chloride 0.06 

Calcium  sulphate 1  65 

Magnesium  sulphate 0.12 

Sodium  sulphate 11.77 

Bromides 0.02 

Aluminum  silicate 0.02 

Calcium  carbonate O.bO  / 

Magnesium  carbonate 0.80  ( 

Ferrous  carbonate 0.02    I 

Manganese    trace  f 


Source  de 
la  Dame. 
Grammes. 

3.56 

0.18 

0.05 

1.40 

0.10 

0.67 

trace 

0.05 

0.64 
0.01 


Fig.  1996. — Laminaria,  Section  as  Expanded  of  Fresh  Stem.     (Liierssen.) 

fluids.  Laminaria  tents  are  generally  cut  in  cylinders 
from  three  to  eight  millimetres  (i  to  j-  inch)  in  diameter 
and  from  twenty-five  to  fifty  (1  to  2  inches)  in  length  ; 
they  are  filed  and  sand-papered  smooth,  and  the  ends  are 
carefully  rounded.  A  hole  made  in  one  extremity  holds 
the  loop  of  silk  for  removing  it.  Its  swelling  capacity  is 
developed  in  three  or  four  hours,  and  often  enlarges  the 
tent  to  two  or  three  times  its  original  diameter.  It  was 
introduced  into  medical  use  but  a  fewr  years  ago,  as  a 
substitute  for  the  sponge-tents,  which  had  in  a  number  of 
instances  already  shown  how  apt  they  were  to  hold  orde- 


Total  solids S.20  fi.60 

T.ater  analyses  are  said  to  show  the  presence  of  very 
minute  quantities  of  iodine  and  arsenic.  The  waters  are 
taken  internally  and  used  for  baths  —  water,  spray7, 
douche,  and  vapor.  When  a  sudorific  effect  is  desired 
the  wrater  is  drank  hot,  but  when  the  object  is  to  promote 
diuresis  it  is  taken  cold.  The  waters  are  used  for  the 
properties  just  mentioned,  and  also  in  chlorosis,  anaemia, 
scrofulous  affections,  rheumatism,  and  tubercular  bone 
and  joint  diseases,  though  they  are  said  not  to  be 
Y~y     beneficial  in  pulmonary  phthisis.  T.  L.  S. 

LANDECK.  A  thermal  station  in  Prussian  Si- 
lesia, in  the  valley  of  the  Biela  River,  in  the.Giatz 
Mountains,  at  an  elevation  of  about  1,300  feet 
above  the  sea.  There  are  five  principal  springs, 
two  of  which,  the  Mariannenquelle  and  the  Wies- 
enquelle,  furnish  wrater  used  for  drinking;  the 
others,  the  Georgenquelle,  Marienquelle,  and  Frie- 
driehsquelle,  being  employed  only  for  bathing. 
The  following  is  the  composition  of  the  Wiesen- 
quelle.     Each  litre  contains  : 

Grammes. 

Sodium  sulphide   0.0007 

Sodium  chloride 0  0(172 

Sodium  carbonate 0.0726 

Sodium  sulphate 0.0S22 

Potassium  chloride 0.0030 

Calcium  carbonate 0.0074 

Magnesium  carbonate 0.0007 

Silicic  acid • 0.0435 


Total  solid  constituents 0.2173 

The  temperature  of  the  different  springs  varies  from 
11°  F.  to  84°  F. 
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The  season  at  Landeck  lasts  from  Maj  ISthtoOcto 
ber  i">th  The  guests  are  chiefly  sufferers  from  digestive 
troubles  neuralgia,  oervous  disorders,  and  diseases  of  the 
female  sexual  organs,  The  waters  are  oft*  n  drank  mixed 
with  milk  or  whey,  and  mud  and  vapor  baths  are  em 
ployed  in  addition  i"  the  usual  mode  "i  external  admin- 
istration of  the  water.    The  climate  is  rather  cold,  though 

the  air  is  milder  than  in  other  less  well  protected  i in- 

tain  regions,  '/'.  /..  8. 

LANGENBRUCKEN  is  a  Bavarian  spa,  lying  between 
the  <  itii is  of  Heidelberg  and  Bruchsal,  pleasantly  situati  d 
in  a  well  sheltered  spot,  a)  an  elevation  of  about    WO  feel 
above  the  sea.    The  climate  is  verj  mild  and  pleasanl .  the 
th  and  easl  winds  being  cul  off,     There  are  upv 
lurteen  sulphur  springs,  <>t  which  only  pne,  the  W 
quelle,  is  used   for  drinking  as  well  as  bathing  purposes: 
and  of  the  others,  which  are  employed  only  externally,  the 
Kurbninnen  is  the  chief .   Both  springs  furnish  cold  saline- 
sulphur  waters,  whose  composition  seems  not  to  have  been 
determined  with  certainty,  as  the  analyses  made  by  dif- 
ferent persons,  al  different  times,  agree  in  almost  no  par 
ticulai      Tin    eases  are  sulphuretted  hydrogen  and 
bonic  acid.     The  waters  are  used  in  the  treatment 
diseases  of  the  respiratory  organs,  skin  affections,  chronic 
rheumatic  troubles,  and  congestive  disorders  of  the  ab 
dominal  organs.  T.  /..  8. 

LANOLIN.  Under  the  title  of  lanolin,  Oscar  Liebreich 
has  proposed,  to  serve  as  a  basis  for  ointments,  the  pecu 
liar  body  thai  results  from  the  mixture  of  a  tikolesU  rin  fat 
with  water.  The  cholesterin  fats  are  peculiar,  in  com 
parison  with  ordinary  glycerin  fats,  in  nol  decomposing, 
in  "taking  up"  ana  bolding  in  intimate  blending  an 
equal  quantity  of  water,  in  mixing  also  with  glycerin, 
and  in  possessing  a  bigh  diffusion-power.  By  reason  of 
the  latter  power,  lanolin  used  as  an  inunction  ointment 
rapidly  impresses  the  Bystem  with  any  absorbable  active 
drug  substance  that  may  be  incorporated  with  it.  For 
use  ii  has  been  recommended  to  add  to  lanolin  from 
one  eighth  to  one-fourth  part  of  some  ordinary  oil.  such  as 
castor-oil,  in  order  to  reduce  stickiness  (Walter  Smith). 

Ed/ward  <  'urtis. 

LARCH  BARK  (Laricti  Cortex,  Br.  Ph.).     The  bark  of 
the  trunk  and  branches  id' the   European   Larch,   Larix 
D.<     i /..  decidua  Mill),  order,  I  an  abun- 

dant timber  plant  of  the  mountain  regions  of  Middle  and 
Southern  Europe,  and  a  rather  commonly  cultivated  orna- 
mental tree  both  in  Europe  and  here.  Its  light  and  deli- 
cate branches  and  tufted  deciduous  leaves  make  it  easily 
distinguishable  from  other  conifers 

The  bark  is  in  flattish  pieces  or  quills'of  varying  lengths 
and  sizes  The  outer  surface  is  dark  red  or  rosy,  and 
somewhat  uneven;  innei  nearly  smooth,  and  yel 

lowish-white  or  pinkish  red.  according  to  its  age  ;  fracture 

Cl08e,    except    the    lilier.    which    i-    Si  >lne\\  hat    fibrOUS,    atld 

the  fractured  surfaces,  except  internally,  of  a  deep  car- 
mine-red color.  Odor  slightly  balsamic  and  terebinthin- 
ous,  taste  astringent. 

Larch  bark,  which  should  be  gathered  in  the  spring, 
has  very  little,  in  a  medical  way,  to  distinguish  it  from 
other  coniferous  barks  il,  resin,  a  peculiar  ton- 

inic  acid.  The  turpentine  and  tannin  make 
Inch  and  other  fir-bar ks  astringenl  and  stimulating  t<> 
the  renal  and  bronchial  mucous  membranes,  It  i-  used 
t"  a  slight  and  diminishing  extent  in  bronchitis,  vesical 

ami  urethral  catarrh,  as  wall  as  in  purpura  and  Other 
hemorrhaj  i  -  A  tincture  (two  and  a  hall'  ounces  1"  the 
pint)  is  an  eligible  form.  Dose,  one  or  two  cubic  centi- 
metres (tti  wad  w\  i  several  times  a  day. 

Allied  Plants.  The  American  Larch  (Tamarack, 
Hackmatack),  Larix  Am,  ricana  Michaux,  Is  a  smaller  and 
leas  ornamental  tree  than  tie  above,  but  in  most  respects 
resembles  it  verj  closelj  Ida  genus  is  a  small  one,  of 
less  than  a  dozen  species  .  (<>i  the  order  see  Ti  rpi  mi\i  . 

A  i  i  ii  i>  Drugs  A. thickish liquid  oleo-resiu,  Venetian 
turpentine,  Is  collected  in  the  Tyrol  from  the  trunks  of 
larch  tree-  h_\  deep  Inclsl r  boring— a  slightly  opales 


Cent  liquid  of  a  turpentine  like  odor  ami  taste.  It  i-  n 
very  slow  drying  liquid,  of  more  agreeable  odor  and  taste 
than  most  i»i  the  other  turpentines.  Our  Canada  balsam 
approaches  il  must  nearly.  A  -uit  of  manna,  consisting 
of  a  peculiar  -weei  principle,  melezitose,  exudes  from  the 
stems  and  leaves  ol  the  larch  in  midsummer.  Ii  i-.  like 
manna  a  mild  laxative,  hut  is  very  little  used  at  present. 
Besides  the  ordinary  terebinthinous  substances  Larch  hark 
may  he  compared  \\  ith  Grindelia,  Terebene,  .Juniper  t 
etc.  W.  /'.  8 

LARD  [Adept,  V.  S.  Ph.;  Adept  praparatus,  JSr.  Ph.; 
Adept  tuillus,  Ph.  G. ;  Axonge,  Saindou,  Codex  Med),  the 
fat  of  the  common  hog,  5  i  Linn. ,  order  Pachydt  - 

in, it, i ,  usually  obtained  from  the  enormous  collection  of 
fatty  tissue  Bituated  in  the  abdomen,  at  each  side  of  the 
backbone,  and  enclosing  the  kidneys.  This  tissue,  w  Inch 
by  the  name  of  "leaf  lard,"  is  washed,  chopped, 
cleaned  from  connective  hand-  and  trabecule,  and  then, 
with  a  little  water,  exposed  to  the  temperature  of  boiling 
water  and  maintained  there  until  the  connective  tissu 
softened  and  the  tat  ha-  run  nut  ;  it  is  then  -trained,  and 
the  heat  continued  until   tin-  water  i-  marly  removed  and 

the  melted  fat  is  clear  and  homogeneous,  when  it  is  poured 
nut  and  ended.     If  a  \cry  tine  product  is  desired,  it 

Should  he  tillered  in  a  hut  filtering  apparatus. 

Commercial  lard  i-  bo  universally  impure,  either  being 
mixed  with  water  or  -alt.  or  having  a  portion  of  its 
liquid  oil  removed,  that  it  i-  in  general  unlit  for  medi- 
cinal u-e.  and  the  apothecary  will  do  Well  to  always  pre- 
pare his  own.  Ordinary  lard  rather  rapidly  becomes 
rancid  and  irritating,  hut  if  perfectly  pure  and"  free  from 
water  it  will  keep,  closed  in  a  cool  place,  for  a  very  long 
lime.  For  pharmaceutical  purposes  it  i-  scented  with 
benzoin,  a  little  of  the  balsam  being  tied  in  a  bag  and  sus- 
pended in  the  melted  lard  for  two  hours.  Thus  treated. 
it  is  almost  entirely  permanent,  besides  having  an  agi 
able  odor. 

Composition.  —  Olein,  i<,ilinitin,  and  stearin  are  the 
principal  constituents  of  hud,  their  relative  proportions 
(upon  which  its  consistency  depend-)  varying  consider- 
ably.    It  ordinarily  melts  at  about  95    F. 

Aei  kin  \mi  I  -i  .  —  I. aid  is  an  article  of  food,  and  is 
emulsified,  like  other  fats,  when  taken  into  the  stomach 
and  intestines,  without  any  particular  physiological  ac- 
tion. As  an  external  dressing  it  is  protective  and  bland 
in  a  high  degree,  qualities  which  have  given  it  its  popular- 
ity as  a  basis  of  ointments  and  cerate-.      Those  of  tin    1  . 

S.    Pharmacopoeia   follcw:    .1.   Beneoinatut,   just   men- 
tioned, Oeratum,  Ceratum  Cantharidie,  >'<  ratutn  Extraeti 
lharidit,   C.  Retina,    TJnguentum,    Ung.   Ilydrargyri, 
i/<  u  ••  i,  I  u    Todi,  etc. 
Allied  Si  bstances.  The  fat  of  a  number  of  domes- 
ticated   animals   and    birds    is    collected    and    saved    for 
household  USB  and  extemporaneous  medicines. 

W.  P.  BoUee. 

LARYNGECTOMY:    Resection  OB  Exterpatiob  0* 

THE  I.  vki  NX,  w  tin  Am  nil  IAL  Si  B8TITI  t  l  -  The  his- 
tory of  this  operation,  like  that  of  numerous  othei 
called  modern  operations,  -how-  that  it  wa-  conceived  of 
some  time  before  being  put  into  actual  execution:  that 
an  occasional  experiment  served  to  demonstrate  !_rradu- 
ally  tin'  possibility  of  its  Buccess,  and  that,  finally,  a  care- 
ful experimental  study  of  iis  technique  led  to  its  trial 
upon  the  human  Bubject.  In  1829,  Albers  made  some 
experiments  upon  dogs  to  learn,  it  possible,  the  exact 
part  played  by  the  larynx  in  the  act  of  respiration.  He 
opened  the  trachea  and  part  of  the  thyroid,  and  in  two 

dogs  removed  the  entire  larynx:  the  first  of  these  two 
died  of  haemorrhage,  the  second  lived  nine  day-  and  died 

of  starvation.  Albers  seems  to  have  drawn  no  special  iu- 
t.  n m  c-  a-  to  the  feasibility  of  thus  operating  upon  man. 
Von  Langenbeck,  in  1854,  made  public  mention  of  the 
fact  that  he  was  prepared  to  make  trial  of  extirpation 
upon  a  patient  in  hi-  clinic,  and  he  even  gave  a  genera] 
description  of  what  he  intended  to  do.  tun  the  patient  de- 
clined operative  help.     Poulis  states  that  in  1856  Roberta 

spoke  of  the   propriety  Of  partial   and   total   operation- of 


380 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Landeck. 
Laryngectomy. 


this  nature ;  and  that  in  1866  Watson,  of  Edinburgh, 
operated  upon  and  lost  a  patient.  The  same  plan  seems 
to  have  suggested  itself  to  Hueter,  in  1870,  who  saw  au 
otherwise  healthy  patient  die  of  cancer  of  the  larynx. 
His  idea  was  to  make  a  preliminary  tracheotomy,  and 
then,  after  extirpating,  to  sew  the  mucous  membrane  of 
the  pharynx  to  the  skin,  in  order  to  make  a  permanent 
fistula  for  purposes  of  feeding. 

But  the  greatest  credit  should  be  ascribed  to  Czerny, 
now  of  Heidelberg,  who,  in  1870,  undertook  a  systematic 
investigation  of  the  subject.  He  was  the  first  to  com- 
pletely demonstrate  that  not  only  was  it  possible  to  re- 
move the  entire  larynx  from  dogs,  but  that  the  operation 
was  practicable  oh  man  ;  and  he  even  laid  down  rules  for 
its  performance.  He,  moreover,  showed  that  when  a  T- 
shaped  tube  was  introduced  properly,  a  certain  capability 
of  speech  might  be  expected.  Such  tubes  he  constructed 
for  some  of  his  dogs,  and  these  tubes  were  the  rude  and 
simple  precursors  of  the  elegant  models  of  to-day. 

Three  years  later,  Billroth  found  opportunity,  in  his 
Vienna  clinic,  to  make  the  first  attempt  upon  a  living  pa- 
tient. This  patient  had  already  undergone  a  laryngot- 
omy  for  cancer,  which  had  returned  in  four  weeks  and 
involved  all  the  interior  of  the  larynx.  The  operation 
was  a  brilliant  success,  and  the  patient  in  due  time  was 
supplied  with  an  artificial  substitute  by  Gussenbauer, 
who  has  displayed  conspicuous  ingenuity  in  his  mechan- 
ical devices  for  this  purpose.  The  fact  that  the  patient 
died  a  year  later  from  cancer  of  the  cervical  glands,  in  no 
wise  detracts  from  the  success  of  the  operation  as  such. 
The  practicability  of  this  extreme  measure  having  re- 
ceived this  brilliant  demonstration,  other  surgeons  were 
not  slow  to  resort  to  it ;  and  Billroth  was  quickly  fol- 
lowed by  Heine,  Maas,  Schmidt,  Schonborn,  and  numer- 
ous others,  until  now,  at  present  writing  (1886),  it  has 
been  performed  in  the  neighborhood  of  a  hundred  times. 

Two  features  in  particular  have  contributed  to  make 
the  operation  a  success,  aside  from  the  increasing  confi- 
dence with  which  surgeons  attack  all  parts  of  the  human 
frame,  and  these  are  hemostatic  forceps  and  antiseptic 
gauze.  The  former  permit  a  most  extensive  dissection, 
in  extremely  vascular  regions,  with  a  minimum  loss  of 
blood,  and  the  latter  very  largely  does  away  with  the  dis- 
astrous passage  into  the  stomach  and  lungs  of  decompos- 
ing discharges.  Before  the  use  of  such  gauze,  perhaps 
the  greatest  danger  to  the  patient  was  that  of  septic  pneu- 
monia (ScAluekpneumonie),  from  the  entrance  into  the 
trachea  of  offensive  pus  ;  at  present  this  can  be  guarded 
against  with  reasonable  assurance,  as  will  appear  below. 

Indications. — The  principal  indication  for  this  ex- 
tremely radical  operation  is  obviously  the  presence  of  a 
malignant  tumor  incapable  of  thorough  removal  by  other 
methods,  or  which,  after  previous  milder  operative  attacks, 
shows  a  disposition  to  return.  Besides  the  presence  of 
such  tumors,  the  larynx  has  been  removed  on  account  of 
destruction  of  its  identity  from  cicatricial  stenosis,  for 
lupus,  for  intractable  perichondritis  followed  by  necro- 
sis ;  and  one  may,  at  least,  imagine  a  case  of  primary  tuber- 
culosis of  the  larynx  in  which,  if  the  diagnosis  could  be 
made  early  enough,  resection  would  be  justifiable.  In- 
deed, in  one  case  a  tuberculous  larynx  was  removed, 
having  been  considered  to  be  cancerous  ;  the  patient  re- 
covered from  the  operation  to  die  months  later  of  phthisis. 

Of  course  those  general  principles  which  obtain  con- 
cerning the  earliest  possible  removal  of  malignant  growths 
elsewhere,  apply  with  equal  force  here,  and  the  rule 
should  always  be,  "the  earlier  the  better."  Extreme  ex- 
haustion would,  in  all  cases,  be  a  contra-indicalion  ;  so 
would  be  the  hemorrhagic  diathesis  and  the  dissemina- 
tion of  the  growth  beyond  the  laryngeal  confines,  al- 
though in  several  cases  more  than  the  larynx  has  been 
removed.  Thus  Langenbeck,  in  one  case,  did  not  hesi- 
tate to  remove  along  with  it  a  number  of  enlarged  sub- 
maxillary glands,  the  hyoid  bone,  and  base  of  the  tongue, 
along  with  a  part  of  the  pharynx  and  of  the  oesophagus  ; 
he  was  compelled  to  tie  both  external  carotids,  as  well  as 
both  Unguals,  external  maxillaries,  and  superior  thyroids. 
The  patient  made  an  excellent  recovery,  but  died  some 
months  later  from  a  return  of  the  disease. 


Indeed,  one  may  say  that  the  proportionate  gravity  of 
this  always  grave  operation  depends  in  largest  measure 
upou  the  general  condition  of  the  patient.  Neverthe- 
less, its  results  have  been  so  conspicuously  successful  in 
otherwise  absolutely  hopeless  cases,  that  one  need  never 
hesitate  to  advise  it  when  the  general  condition  outside 
of  the  larynx  is  favorable. 

The  Operation. — The  larynx  may  be  removed  in 
whole  or  in  part ;  in  other  words,  the  resection  may  be 
complete  or  partial.  We  shall  give  in  this  place  rather 
a  general  idea  of  the  former,  feeling  that  anyone  con- 
templating its  actual  performance  would  desire  to  refer 
to  the  special  literature  of  the  subject. 

It  has  happened  in  many  cases  (the  writer's,  for  exam- 
ple) that  the  exigencies  of  the  condition  present  have 
called  for  a  tracheotomy,  which  has  thus  been  made  a 
preliminary  to  the  more  radical  extirpation.  Thus  the 
question  has  been  raised  whether  preliminary  tracheot- 
omy is  not  always  advisable.  Of  course,  if  it  have  been 
already  made,  the  question  is  at  once  settled,  but  when 
the  matter  can  be  taken  under  advisement  the  writer 
would  be  adverse  to  it,  and  on  these  grounds  :  when  un- 
dertaken a  few  days  prcviouslj',  it  leaves  a  certain  amount 
of  disturbance  and  adhesive  inflammation,  which  may 
complicate  subsequent  dissection  ;  whereas,  if  left  till 
the  extirpation,  it  can  just  as  well  be  merged  into  and 
become  a  part  of  the  latter.  The  surgeon  must,  however, 
be  prepared  to  perform  it  instantly  in  case  of  impending 
suffocation. 

The  preliminary  skin  incision  should  be  a  long  one, 
from  well  up  toward  the  chin  clown  even  to  the  sternum. 
By  this  long  incision  one  may  be  spared  the  necessity  for 
making  others  at  right  angles  ;  it  is  also  in  the  line  of 
safety,  and  healing  takes  place  much  more  satisfactorily. 
From  a  height  above  the  hyoid  bone  to  a  level  below-  the 
larynx  this  incision  should  be  deepened,  until  the  entire 
respirator}'  tract  is  exposed,  and  the  deep  fascia  covering 
the  same  divided.  Now,  the  cutting  edge  should  be  re- 
placed by  the  handle  of  the  scalpel,  or,  better  still,  by  a 
reasonably  sharp  periosteum  elevator,  by  means  of  which 
all  the  lateral  attachments  of  the  laryngeal  muscles  are 
separated.  Any  small  spouting  vessel  must  be  caught  in 
the  haemostatic  forceps  ;  any  one  of  sufficient  size  to  call 
for  it  must  be  ligated  twice  and  divided  between  the  liga- 
tures. The  isthmus  of  the  thyroid  must  also  be  treaTed 
in  this  way.  By  this  process  the  larynx  is  freed  ante- 
riorly and  laterally.  To  free  it  and  the  upper  rings  of 
the  trachea,  if  any  are  to  be  removed,  from  the  oesopha- 
gus, is  perhaps  the  most  difficult  part  of  the  operation. 
This  must  be  done  with  extreme  care,  and  preferably 
with  the  finger-nails.  It  must  be  remembered  that  the 
anterior  wall  of  the  oesophagus  commences  at  the  level 
of  the  cricoid  cartilage. 

After  the  larynx  has  thus  been  loosened  from  all  lateral 
and  posterior  attachments,  the  thyrohyoid  membrane  ex- 
posed, and  the  hemorrhage  all  checked,  the  operator  is 
ready  to  begin  its  removal.  There  has  been  considerable 
discussion  as  to  whether  it  is  better  to  do  this  from  above 
or  from  below.  The  writer's  preference,  based  upon  a 
single  experience,  is  for  the  latter.  It  is  perhaps  a  little 
the  more  abrupt,  but  it  provides  for  the  proper  care  of 
the  trachea  at  once,  and  the  operator  may  proceed  to 
complete  his  work  with  less  haste.  The  height  at  which 
division  shall  be  made  being  first  decided  on,  whether  just 
below  the  cricoid,  or  between  some  of  the  upper  tracheal 
rings,  as  circumstances  may  dictate,  the  section  is  quickly 
made.  The  portion  above  being  already  loose,  may  be 
quickly  lifted  out  of  the  way,  and  a  tracheal  cannula, 
arranged  to  suit  the  operator,  may  be  rapidly  inserted  ; 
through  this,  for  the  balance  of  the  operation,  the  anaes- 
thetic is  administered.  This  having  been  so  cared  for  as 
to  prevent  entrance  of  blood  into  the  trachea,  complete 
removal  is  now  effected.  The  matter  of  removal  of  the 
epiglottis,  if  not  already  settled  upon,  must  now  be 
quickly  decided.  If  diseased',  it  must  of  course  be  re- 
moved ;  but  when  it  is  healthy  one  may  easily  waver  in 
opinion.  Here  again  the  writer  advises  its  removal,  since 
experience  caused  him  to  regret  leaving  it.  It  has  many 
times  been  found  a  detriment  rather  than  an  advantage. 
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The  thyro  hyoid  membrane  Is  now  divided,  also  the  folds 

connecting  the  epiglottis  with  pari-  above,  as  well  as  any 

remaining  i  onnections,  and  the  diseased  mass  is  lifted  out. 

\ .,  ■.  is  the  time  for  careful  examination  of  Burround 

and  extirpation  of  any  that  are  diseased.     Thus 

pan  ol  the  hyoid,  base  "i  tongue,  lateral  pharyngeal  wall, 

01  oesophagus,  or  the  thyroid,  cervical  or  other  enlarged 

:  i!  diseased,  may  be  convenientlj  dissected  oul  w tth- 

raucb  difficulty.     With  all  this,  haemorrhage  is  not 

likc]\  to  be  severe,  and  bo  long  as  blood  is  kepi 

oul  of  the  trachea  no  grcal  difficulty  is  met  with. 

I    i  the  purpose  of  keeping  the  trachea  clear 

various  measures  bav<  been  suggested.     Trendel 


<^ 


I  !■.   1987.— Trendelenburg's  Cannula. 

enburg's tampon  tracheal  cannula,  has  been  used, 
bul   i-  not  unlikely   to  disappoint   one,  and  to 

when  most  wanted.     It  consists  (Fig,  1997)  of  a 

I  tin] drawn  over  a  metal  cannula  ;  by  a 

smalt  rubber  balloon,  the  former  is  inflated  after  intro- 
duction so  as  to  completely  fill  the  trachea ;  the  cannula 
i~  connected  by  a  rubber  tube  of  large  calibre  with  a  per 
forated  funnel,  covered  with  flannel  or  filled  with  a  sp 
upon  which  the  anaesthetic  maybe  administered.  Bul 
an  ordinary  large  trachea-tube  may  be  wrapped  with  a 
Btrip  of  sponge  so  as  to  fill  the  trachea,  or  even  may  be 
bo  packed  around  with  Bponge,  after  introduction,  as  in 
sufficiently  proteel  the  lungs  from  entrance  of  l>l 1. 

After  the  completion  of  the  excision  a  formidable  large 

wound  i-  left,  whose  mosl  conspicuous  features  are  the 

large  pharyngeal  opening,  the  upper  gapingend  of  the 

phagus,  and  the  divided  trachea.     The  cavity  being 

bo  large,  the  temptation  may  beastrong :  to  bring  its 

mewhal  together.     Yel  comi experience  lias 

demonstrated  that  it  is  much  safer  to  lei  it  close  naturally, 
as  ii  rapidly  will.  Ii  is  only  necessary  to  prevent  t lie 
trachea  from  retracting,  as  ii  naturally  tends  to  do,  by  su- 
turing it  to  the  margins  of  the  wound  ;  a  silk  or  Bilk- 
worm  gul  suture  on  eithei  side  suffices  for  this. 

lie  wound  is  then  dressed  bj  removing  the  cannula. 
which  has  been  packed  about  with  sponge  or  otherwise 
protected,  clearing  the  trachea  of  any  contents,  replacing 
a  tube  and  carefully  packing  around  it  with  gauze,  bo  that 
m  pa—  it,  and  then  packing  the  balance  of 
the  wound  nearly  full  with  the  same  gauze  (for  formula 
for  this  gauze  see  article  in  vol  i  .  Antiseptics  in  Surgery). 
Access  tnusl  be  lefl  to  the  oesophageal  opening,  which 
may  be  lightl}  plugged  with  a  strip  of  gauze,  one  end  of 
which  Is  lefl  hanging  oul  bo  thai  it  can  be  readily  re- 
moved without  disturbance  of  the  other  dressing.  Iodo- 
form gauze  Is  usually  used  for  this  purpose,  bul  the 
writer  heartily  commends  the  substitution  of  oxide  of 
eim  which  is  equally  effective  and  by  which  all  danger 
of  poisoning  is  eliminated.     Ii  i-  prepared  in  the  same 

w  a  v 

A i  1 1  i:  ■  \ki      The  requisite  after-care  is  much  the 
far  as  surroundings  an  conci  rned,  as  In  a 
of  tracheotomy.     The  air  of  the  room  Bhould  be  Kept 
moist,  and  al  a  temperature  nol  much  below  BO   F.     The 
ize  musl  be  kept  well  packed  around  the  cannula,  bo 
thai  neither  saliva  nor  secretions  from  the  wound  may 
enter  the  trachea      This  must  be  changed  as  lt, << >, t  judg- 
ment maj  dictate,  and  the  lube  will  need  to  be  occasion- 
allj  removed  for  cleaning.     Obviously,  the  patient  musl 
i»  fi  '1  artificially  for  weeks     The  anterior  lip  of  the  se\ 
ii>  it  oesophagus  will   probablj    hang   forward  over  the 
tieal  tube,  and  will  serve  as  a  guide  for  the  easy  In- 
troduction of  a  flexibli    feeding-tube,  through  which,  by 
means  of  a  tunnel,  milk,  raw  eggs,  and  other  fluid  food 
may  be  Introduced      Feeding  Bhould  be  practised  every 


four  to  six  hours,  according  to  the  demands  of  the  ease. 
A--  the  wound  tills  up  by  granulation  the  oesoph 
tube  will,  after  two  or  three  weeks,  have  to  be  passed  by 

the  mouth.      \\  hatever  medication  may  be  indicated  may 

be  administered  with  the  food.     The  upper  end  of  the 
oesophagus  should  be  kept  lightly  plugged  with  - 
ex<  epl  at  the  time  ol 

As  cicatrization  follows  the  granulating  process,  prep- 
arations should  be  made  for  the  Introduction  ol  Borne  ar- 
tificial substitute  for  the  larynx.    The  common 
tracheal  tube  musl  be  replaced  by  the  tracheal 
portion    of   the    apparatus   to   be   worn,  and   its 

pharyngeal  opening  (vicU  below)  may  be  pro- 
tected by  gauze  "hen  not  in  use  In  the  writ- 
er's case  the  patient  was  wearing  this  in  three 
weeks;  a  week  later  the  pharyngeal  portion 
was  put  in  place  and  worn,  the  man  breathing 

Once  more  through   his   nose.      In   seven  weeks 

he  was  able  to  sw  allow  soft  solids  w  -i  i  in  ii  it  much 
difficulty.  Of  course  tin-  cones] ding  peri- 
ods will  vary  within  wide  limits  in  different 

cases. 

Tm.  Artificial  Larynx. — This  most  inge- 
nious instrument  owes  its  present  perfection 
more  to  the  genius  of  Gussenbauer,  of  Prague, 

than  to  any  other  individual,  though  it  has 
variously  modified  or  adapted  to  special  cases  by  differ- 
cut  Burgeons. 

The  Latest  model  of  the  Gussenbauer  apparatus,  as  the 
writer  had  it  from  him  in  1882,  is  shown  below  in  Fiir. 
1998. 

Ii  consists  of  a  tracheal  tube  of  large  si/e  t.li  with 
lobster-tailed  rings  at  its  lower  end  permitting  a  sliirht 
motion,  corresponding  to  the  natural  flexibility  of  the 
trachea.  Through  its  front  plate,  and  through  an  open- 
ing on  its  upper  curvature,  passes  a  second  or  phaiy 
tube  i  />'.  also  made  flexible  (or  not,  according  to  the 
casei,  with  an  opening  on  its  lower  curved  surfs 
placed  that  a  stream  of  air  may  play  freely 
through  both  tubes,  even  though  the  externa] 
outlet  lie  close, p  The  upper  end  of  the  pharyn- 
geal tube  lodges  behind  and  below  the  epiglot- 


FlO.  1996  »1  art  Artifiri.il  Larynx. 

tis.  if  this  have  been  left  1  !  ehind  and  below  the 

base  of  the  tongue,  as  the  case  may  be.  Around  it  the 
oesophagus  granulates  and  (loses.  s,,'that  after  the  healing 
process  is  complete  the  only  passage  from  the  pharynx 
into  the  larynx  is  by  waj  of  the  metal  tube.  In  order 
that  fluids  and  solids  may  not  pass  through  this,  an  obtu- 
provided,  which  is  passed  through  the  exter- 
nal opening  and  up  through  the  tube,  so  that  its  rounded 
upper  end   plugs  the  upper  end  of  the  pharyngeal  op«- 
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ing,  thus  preventing  passage  of  anything  into  the  tra- 
chea. But  since  this  would  also  shut  off  air,  the  obtura- 
tor is  attached  below,  not  to  a  solid  plug,  but  to  a  ring, 
as  seen,  which  fits  accurately  into  the  external  opening 
of  the  instrument,  through  which  the  patient  breathes  so 
long  as  this  plug  is  worn.  Except  at  meal-times  the  sim- 
ple stopper  (E)  is  worn,  so  that  the  patient  breathes 
through  the  nose  and  mouth.  After  a  time,  by  an  instinc- 
tive education  of  the  pharyngeal  and  buccal  muscles,  the 
upper  end  of  the  tube  is  protected  during  the  process  of 
deglutition,  and  patients  wearing  these  instruments  learn 
to  swallow  readily  without  the  assistance  of  the  obturator. 
The  feature  of  greatest  interest  about  this  apparatus 
is  the  vocal  part..  "It  will  be  remembered  that  the  vocal 
cords  have  nothing  to  do  with  articulation,  which  is  all 
performed  above  the  larynx  ;  they  only  furnish  tone  or 
sound.  Possibility  of  articulation,  then,  not  being  inter 
fered  with,  we  have  only  to  find  a  substitute  for  the  vi- 
brating cords.     In  the  simple  mechanism  shown  at  D  we 


Fig.  1999. — Gussenbauer's  Artificial  Larynx  in  Position. 

have  such  a  substitute — namely  a  metallic  reed,  like  a 
melodeon  reed,  playing  freely  in  a  movable  slotted  bar, 
and  fitted  inside  of  a  stopper.  This  movable  bar  carry- 
ing the  reed  has  an  external  lever,  by  means  of  which  the 
wearer  is  enabled,  with  a  touch  of  his  finger,  to  throw 
it  into  or  out  of  the  air-current,  and  thus,  as  it  were, 
to  voluntarily  open  or  close  his  glottis.  Placing  this  part 
of  the  instrument  in  situ,  and  throwing  the  reed  into  the 
air-current,  the  metal  strip  vibrates  as  it  does  in  the  Jew's 
harp,  and  the  sound  thus  produced  is  converted,  by  the 
articulating  parts  above,  into  something  more  than  a  whis- 
per— into  distinct  speech.  To  be  sure  the  voice  is  now  a 
monotone,  but  it  is  nevertheless  a  true  spokeu  voice. 

In  Fig  1999  is  given  an  idea  of  the  apparatus  in  posi- 
tion (modified  from  ScMller) 

Fig.  2000  represents  a  modification  of  the  above,  devised 
by  Irvine,  of  Glasgow,  and  used  by  Foulis  in  one  of  his 
cases.  In  this  the  pharyngeal  tube  is  first  introduced,  and 
is  made  to  carry  the  tracheal  tube  which  passes  through  it. 
Besides  this  the  interior  of  the  pharyngeal  tube  is  grooved, 


Fig.  2000. — Irvine's  Modification  (if  (Jus 
bauer's  Apparatus. 


and  the  piece  carrying  the  reed  is  made  to  slide  in  these 
grooves.  These  have  been  made  either  of  hard  rubber 
or  of  metal. 

As  a  further  example  of  what  may  be  done  for  special 
cases,  the  reader  may  refer  to  Fig.  2001,  which  repre- 
sents an  instrument  construct- 
ed for  a  case  of  Lange's.  The 
plate  B  was  intended  to  be 
a  substitute  for  the  anterior 
wall  of  the  oesophagus  which 
had  been  cut  away  ;  A  is  the 
artificial  epiglottis,  and  1)  the 
chamber  containing  the  remov- 
able apparatus.  The  parts  at 
A  and  E  are  much  like  one  of 
the  earlier  forms  of  apparatus 
devised  by  Bruns. 

Patients  display  very  differ- 
ent  degrees    of    toleration    of 
these  instruments.     Some  find 
them  excessively  inconvenient, 
some    cannot    use    the 
eed,  others  wear  them 
ontinually    without 
mch    discomfort.      A 
atient   of    Gussenbau- 
er's was  known  to 
the     writer,    who 
wore    his   appara- 
tus without  appar- 
ent inconvenience, 
who    was    almost 
continuously      in 
the    saddle    as    a 
riding-master,  and 
who  still  kept  up 
his   reputation    as 
the    best   rider   in 
Bohemia. 

Results. — The  operation  has  been  performed  now 
(1886)  about  one  hundred  times,  mostly  by  German  and 
Italian  surgeons.  In  considering  results  obtained,  it 
seems  to  the  writer  fair  to  claim  as  a  recovery  every  pa- 
tient who  has  lived  more  than  two  months  after  the 
operation — in  other  words,  who  has  survived  it  ;  so  far 
as  the  success  of  the  operative  procedure  is  concerned,  it 
matters  very  little  whether  the  patient  has  remained  per- 
fectly well,  or  has  died 
later  of  metastatic 
trouble.  Looked  at  in 
this  light,  about  one- 
third  of  the  cases  have 
been  successful ;  and 
this  proportion  seems 
large  enough  to  amply 
justify  the  attempt,  in 
selected  cases,  to  pre- 
vent or  delay  the  fatal 
termination,  otherwise 
speedily  inevitable. 

Of  these  thirty  odd 
successful  cases,  some 
have  lived  for  several 
years,  others  only  for 
several  months,  but  all 
much  longer  than 
would  have  otherwise 
been  possible. 

Those  interested  in 
the  work  of  American 
surgeons  in  this  field 
are  referred  to  the  Annals  of  Suryery  for  January,  1886. 
Partial  or  Unilateral  Laryngectomy. — Inasmuch 
as  laryngeal  cancers  are  more  often  confined  to  one  side, 
at  least  at  first,  it  may  be  possibly  indicated  to  remove 
the  affected  half.  Thus,  of  one  hundred  and  nineteen 
cases  of  cancer  of  the  larynx,  including  the  epiglottis,  in 
sixty-nine  the  disease  was  unilateral.  That  partial  resec- 
tion  is   feasible   some   of  the   earlier  cases   abundantly 


FIG.  2001.— Lange's  Artificial  Larynx. 
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proved.  Tim-  in  Billroth's  third  case  he  removed  only 
a  lateral  half,  and  -till  the  patienl  was  thereafter  able  i" 
phonate  without  mechanical  aid,  Halm  baa  advised,  as 
the  method  of  operating  in  Buch  cases,  thai  by  an  angu 
lar  incision  the  larynx  he  firsl  exposed,  ami  then  splil 
open  for  examination,  II  only  one-hall  he  involved, 
then  ii  ma\  alone  be  removed  .  if.  however,  the  disease 
have  advanced  beyond  1 1  *  *  -  median  limit,  then  the  com 
plete  operation  raaj  -till  in-  made.  In  other  words  he 
i. .  ommends  an  exploratory  laryngotomy,  to  be  followed 
i.\  whatever  maj  be  indicated,  After  the  operation  a 
cannula  is  introduced  ami  packed  in  the  manner  al 
described  ii  onlj  balfthe  organ  have  been  removed, 
ilic  patienl  will  probablj  be  able  to  make  himself  easily 
understood  w  ithoul  artificial  aid. 

Tin-  partial  operation  bas  ;  •  ssful   in 

three  fifths  of  the  total  number  of  cases— some  twenty 
odd  in  number— in  which  it  bas  been  practised.  As  we 
gain  inability  in  recognize  the  earliest  stages  of  laryngeal 
cancer,  ami  with  increasing  confidence  in  operative  at- 
tacks, the  number  of  partial  laryngectomies  will  grow 
relatively  larger,  Roswell  Park. 

LARYNGOSCOPE  <,\apv-yf,-  oKoirdv).  Aii  instrument 
used  for  demonstrating  tin-  interior  of  the  larynx  ami 
the  neighboring  parts, 

Although  the  remain-  of  specula,  somewhat  resembling 
the  Jaryngoscopic  mirror-  now  in  use,  have  recently  been 
found  at  Pompeii,  the  art.  if  known  at  all  to  the  an- 
cients, became  lost,  ami  bas  only  been  successfully  re- 
vived within  the  present  century.  In  l?f:;  M.  Levret,  a 
distinguished   French  physician,  contrived  a  small  re- 


tion  ><f  the  Mack, 
model.  It  is  furnished 
with  :i  reflector  behind 
the  lit-'lit.  :» 1 1 •  1  c:in  read- 
ily be  Adjusted  either  to 
an  ordinary  Argani 
burner  or  to  a  -tu.leiit's 
lamp. 


Q. 


and  treatment  of  diseaaes  of  the  pharynx  and  larynx:, 
made  i..iiL'  before  the  introduction  of  the  laryngoscope, 
by  Dr.  Horace  Green  of  New  York,  constitute  one  of  the 
most  brilliant  chapters  in  the  history  of  medicine  in  this 
country. 

'I'm  Signor  Manuel  Garcia  belongs  the  credit  of  having 
first  demonstrated  a  practical  mean-  by  which  the  in- 
terior  of  the  larynx  might  Ik-  studied.  Having  practised 
the  method  during  1854,  he  presented,  in  1855,  a  paper 
in  the  Royal  8o< iety  of  London,  entitled  "  Physiological 
Observations  on  the  Human  Voice."  In  this  he  described 
the  respiratory  and  phonatory  action  of  the  vocal  hands, 
and  made  some  important  explanations  as  to  the  produc- 
sound  in  the  larynx,  and  the  formation  or  the  so- 
called  chest  and  head  notes  His 
method  consisted  in  the  introduc- 
tion into  the  pharynx  of  a  small, 
round  mirror,  such  as  was  used  by 
dentists,  only  having  a  longer  han- 
dle. Upon  this  be  reflected  the  di- 
rect raj  s  of  the  sun  into  the  larynx, 
receiving  the  image  ol  the  latter 
upi  'ii  the  mirror.  For  the  pei  fi  irm- 
ancc  of  auto-laryngoscopy,  which 
be  also  invented,  be  advised  that  the 
rays  of  the  sun  be  reflected  from  a 
second  mirror  into  the  pharynx. 
In  the  mirror  thu-  used  a-  a  reflector 

he  also  saw  the  autoscopic  image. 

The  merit  of  Garcia's,  discovery 
was  not  appreciated  in  England  ; 
but  becoming  known  to  Tfirck,  of  **»•/ 
Vienna,  it  was  Bhortly  afterward 
communicated  by  him  to  Czermak, 
■  I  Pestb,  who  devised  laryngeal 
mirrors  of  different  sizes,  adapted 
the  concave  reflecting  head-mirror 
for  use  with  artificial  light,  and  thus 
I  the  ait  of  laryngoscopy. 
Little  real  change  from  Czermak's  methods  has  .since 
been  made,  and  almost  as  he  left  it.  SO  it  is  known  ami 
practised  to-day. 

Although  the  one  absolutely  necessary  pari  of  the  In- 
strument is  the  laryngeal  mirror,  still  the  process  of  its 
successful  employment  is  greatly  assisted  by  means  ,,f, 
first,  the  use  of  artificial  light,  and  second,  some  instru- 
ment  for  the  proper  condensation  and  reflection  of  the 
light.    Bo  important  are  these  two  factors  that  they  have 
become  regarded  as  essential,  and  the  word   "laryngo- 
scope    i-  generally  understood  as  including  all  three. 
The  laryngeal  mirror  is  a  small  speculum,  sometimes 
formerly     made    of    polished    si,,], 
now   universally  made  ol  ^l;iss.    The 
latter    is    generally    mounted    in   a 
plate  of  German  silver,  which  com- 
pletely covers  and  protects  its  hack, 
and   by   which,   around   the  edge,  il 
is  firmly  grasped  and  retained.    The 
diameter  of  the  mirrors  used  varies 
from   a   half  to  one    and    a    quarter 
inch.      They    should    he    as   thin    as 
possible,   and    the    encroachment   of 
the   metal  rim    upon   the  diameter  of 
tlie   reflecting  surface  should   be    re- 
duced to  a  minimum.     In  this  coun- 
try, mirrors  are    numbered,   begin- 
ning w  ith  the  smallest  diameter  and 
ascending  to  the  largest,  thus:   No. 
18.— An  Improved  Laryngoscope.    The  apparatus  is  nickel-plated,  and  1  represents  the  rhiiioscopic  mirror, 
and  Inexpensive.    Th<    separate  parts  N      -,  ,,,.,,  or(ljnarJiy  used  in  exaini- 

,11  '         i  •         ii        i  ■ 

nations  of  the  larynx,  for  all  ordi- 
nary purposes  the  above  si/cs.  Nns.  i  nnd5,  will  he  suffi- 
cient. The  older  authors  describe  throat  mirrors  of  hoth 
square  and  oval  shape-  The  former  are  entirely  obsolete, 
w  Idle  i  he  latti  r.  although  occasionally  of  some  service  i" 
ea-e-  w  here  the  pharyngeal  space  i^  narrowed  by  enlarge- 
ment of  the  tonsils,  are  rarely  useful.  The  shank  of  the 
mirror  should  he  of  slightly  flexible  w  ire.  about  live  inches 
in  length  and  one-tenth  of  an  inch  in  diameter.    It  should 


Fig.  2002.—  Bozzini's  Laryngoscope, 

fleeting  mirror  to  aid  in  the  detection  and  removal  of  ' 
polypoid  growths  of  the  nostrils,  throat,  cars,  and  other 
parts.  In  |si>4  Dr.  Bozzini,  of  Frankfort-on-the-Main, 
invented  an  apparatus  for  examining  the  various  canals 
of  the  body,  which  consisted  of  a  hollow  tube  (Fig.  2002) 
fumised  w  ith  a  looking  ida--  at  one  end  and  a  lantern  at 
the  other.      In  the  iciilre  of  the   lantern   were  two  round 

holes,   oppo-ite  ea(   b    olllel.        To    the   olle  all    C_\c  piece   Was 

fixed  .  to  the  other 
the  speculu  m. 
The  flame  of  the 


-z  -,..£■ 


<5^_*j5i> 


candle  used  for 
illuminating  was 
situated  just  below 
the  level  of  these 
apertuii  -       Later, 

lllore      nl      les-     -lie 

:  ill  attempts  to 

demonstrate  the  in 
teriorol  the  larj  qx 

were  made  by   Ha 
bington,    Bennati, 

mes       l.i-ton, 

A\ '  iv.  and  Othl 

\  invented  an  instrument  very  similar  in  principle 
I"  the  lem  larj  ngOSCOpc,  but  did  not  place  his  inven- 
tion on  record  until  some  time  after  the  one  now  in  use 
had  been  described  Dr  Q  Troop  Maxwell,  of  Middle- 
town.  Del.,  i-^  credited  with  having  devised  a  laryngo 
scope  and  developed  its  use  independently  of  the  knowl- 
edge of  its  discovery  abroad;  while  the  remarkable 
additions  to  the  then  <.  xi-tiiiLr  know  ledge  of  the  diagnosis 
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be  firmly  united  to  the  metallic  back  of  the  mirror,  and 
the  work  finished  so  carefully  that  no  angles  and  corners 
shall  be  left  to  interfere  with  the  absolute  cleansing  of  the 
instrument.  The  shank  should  be  soldered  to  the  mirror 
at  an  angle  of  about  one  hundred  and  twenty  degrees. 
The  handle  should  be  five  and  one-half  inches  long,  and  a 


J.  REYXDERS—eO. 


Fig.  2005.— Tobold  Attachment  to  the  above. 

little  more  than  a  quarter  of  an  inch  through  its  greatest 
diameter.  It  should  be  shaped  as  shown  in  Fig.  2007,  and 
perforated  throughout  its  long  axis,  so  that  the  shank  of 
the  mirror  may  be  set  at  any  length,  or  removed  altogether, 
and  its  place  taken  by  a  laryngeal  mirror  of  any  size,  a 
laryngeal  probe  or  brush,  a  palate  retractor,  a  nasal  or 
laryngeal  applicator,  or  any  other  similar  instrument  for 
which  such  a  handle  becomes  necessary.  The  end  of  the 
handle  must  be  furnished  with  a  metal  band,  which  car- 
ries a  screw  for  holding  the  shank  of  the  mirror  firmly 
in  place.  When  the  latter  is  well  made,  it  will  be  found 
to  give  entire  satisfaction,  but  if  badly  constructed  it  will 
not  hold  the  mirror  with  sufficient  firmness,  and  is  liable 
to  get  out  of  order.  The  writer  has  a  set  of  these  handles, 
which,  although  in  constant  use  for  more  than  ten  years, 
are  still  in  perfect  condition.  The  peculiar  shape  of 
the  opposite  end  of  the  handle  is  not  for  ornament,  but  to 
enable  the  instrument  to  be  adjusted  more  accurately  to 
the  space  between  the  thumb  and  forefinger,  in  which'  it 
rests. 

The  Light. — This  may  be  either  sunlight  or  artificial. 
The  latter  is  greatly  to  be  preferred,  and  may  be  fur- 
nished by  lamp,  gas,  or  electricity.  There  is  a  great 
variety  of  illuminators  in  use,  of  which  the  best  one,  for 
general  purposes,  is  the  so-called  Mackenzie  condenser, 
attached  to  a  movable  bracket  over  an  ordinary  Argand 
gas-light.  A  modification  of  this,  lately  made  in  Philadel- 
phia,  and   adapted    either   for   the    head-mirror   or  the 


Fig.  2006. — Forehead  Mirror,  with  Spectacle-Frame. 

Tobold  adjustment,  is  by  far  the  most  attractive,  econom- 
ical, and  convenient  condenser  yet  devised  (Fig.  2004). 
The  Sass  apparatus,  an  improvement  upon  the  Tobold  il- 
luminator, is  much  more  expensive,  but  at  the  same  time 
more  powerful  than  the  Mackenzie,  and,  like  the  Tobold, 
possesses  the  advantage  of  enabling  the  operator  to  use 
the  concave  mirror  either  attached  to  the  forehead  or  to 
the  illuminator  itself.  For  direct  illumination  Morell  Mac- 
kenzie strongly  recommends  the  oxyhydrogen  lime-light, 
and  says  that  for  class-room  demonstration  it  is  superior 
to  any  light  in  use. 

Of  the  almost  innumerable  electric  illuminators  which 
have  been  offered  of  late  to  the  profession,  both  in  this 
country  and  abroad,  none,  thus  far,  has  seemed  worthy  of 
entire  confidence,  the  main  difficulty  being  in  the  unre- 
liability of  the  electric  current.  It  is  not  too  much  to 
expect,  however,  that  at  some  date  in  the  near  future  a 
perfect  and  thoroughly  trustworthy  electrical  apparatus 
Vol.  IV.— 25 


will  be  invented,  which  will  far  surpass  in  power  and 
convenience  any  illuminator  heretofore  employed. 

The  light  may  lie  used  by  the  method  of  direct  illu- 
mination, as  practised  in  France,  or  it  may  be  reflected 
into  the  patient's  throat  by  means  of  a  large  concave  mir- 
ror, fastened  to  the  illuminator  after  the  manner  of  To- 
bold,  or  worn  upon  the  forehead. 
The  head-mirror  should  he  from 
three  to  four  and  a  half  inches  in  di- 
ameter, and  should  be  perforated  in 
the  centre  with  an  opening,  either 
round  or  oval,  of  about  three-eighths 
of  an  inch  in  diameter.  It  is  fas- 
tened to  tin-  forehead  by  means  of  a. 
head-band  or  a  spectacle-frame  (Fig. 
2006).  The  mirror  should  have  a 
focal  distance  of  about  fourteen  inches,  and  it  should  be 
worn,  not  over  the  forehead  or  below  it,  as  recommended 
by  some,  but  to  one  side,  and  with  the  perforation  oppo- 
site the  operator's  eye.  It  should  be  of  light  weight,  and 
backed  with  silver  rather  than  with  amalgam. 

In  performing  laryngoscopy  the  following  suggestions 
will  be  found  of  practical  value.  It  is  supposed  that  the 
operator  will  use  artificial  reflected  light.  The  patient, 
seated  directly  opposite  the  operator,  should  be  in  an 
erect  position,  with  the  chin  at  about  a  right  angle  to  the 
vertical  axis  of  the  body,  and  the  muscles  of  the  neck 


Fig.  2007. — The  Laryngeal  Mirror  in  Position. 


and  throat  relaxed.  The  light  should  be  at  about  the 
level  of  the  patient's  ear,  and  a  little  behind  it.  The 
mouth  of  the  patient  being  open,  the  light  is  reflected 
from  the  head-mirror,  properly  adjusted  upon  the  fore- 
head of  the  operator,  into  the  patient's  pharynx,  and  the 
proper  focal  distance  obtained  by  advancing  or  withdraw- 
ing the  head-mirror  until  the  point  of  strongest  illumina- 
tion i<  reached. 
The  examination  of  the  pharynx  is  facilitated  by  de- 
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pressing  the  pati<  To  accomplish  the  latter 

with  ess,  place  the  blade of  the depn 

upon  the  highest  pari  of  the  dorsum  of  the  tongue  and 
press  :.  nily  bul  firmlj  downward,  taking  care  thai  the 

ion  ol  iIh  depn  bsot  be  not  altered.     Ii  should  i 
membered  that  the  circumvallate  papillae  and  the  base  i  f 
the  tongue  ari    particularly  sensitive,  and  thai  ii  thede- 

»or  be  thrust  too  far  backward,  and  thus  allowed  to  ir- 
ritate them,  the  patient  is  almost  certain  to  gag.  Even 
should  some  resistance  intered,  thi  will 

Boon  sink  into  the  Boor  ol  the  mouth,  and  the  buccal  cat - 
itv.  pharynx,  tonsils,  soft  palate,  etc.,  will  come  into  full 
view.     Having   inspected   the    pharynx,    withdraw    the 

■  a-  depressor  and  proceed  to  the  examination  of  the 
larynx.  To  this  end  direct  the  patient  to  protrude  the 
tongue,  and,  encircling  its  tip  with  a  napkin,  draw  the 

ae  gently  forward  with   the  thumb  and  )• 
rolling  ii  Blightly  over  the  middle  fingi  r,  so  as  to  pi 
the  fraenum  lingua?,  and  resting  the  ring  and  1 1 1 1 1  <  -  fit 
upon  the  patient's  chin   to   insure  steadiness.     Forcible 
dragging  of  the  tongue  forward  and  downward  is  unnec- 

ry  and  objectionable,  and  should  never  be  permitted. 
The  next  step  is  the  introduction  of  the  mirror  Prelimi- 
nary to  this,  the  mirror  Bhould  in-  warmed  until  its  ti  m- 
perature  reaches  100  Fahrenheit.  To  'I"  this  hold  the 
mirror  over  the  flame  of  the  illuminator  for  a  few  Bee 
onds,  watching  carefully  for  the  collection  and  dispersion 
of  tin  film  of  moisture  which  collects  upon  the  glass,  and 
upon  the  disappearance  of  which  the  temperature  will  be 
found  to  be  nearly  at  the  desired  point.  Jt  is,  of  course, 
the  mirror  which  is  to  be  warmed,  and  nol  its  metallic 
framework.     Never  introduce  the  mirror  without  having 
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tii si  tried  its  tempi  rature  upon  the 
ball  of  the  thumb,  as,  if  introduced 
too  cold,  it  immediately  clouds;  if  too 
hot,  ii  i-  intolerable,  so  thai  in  either 
case  the  examination  will  fail.     The 
glottis    mirror  warmed  and  the  tongue  pro- 
xa.  2008.— Shows  the  traded,  the  proceeding  is  completed 
Principti  m  in  two  movements ;  first,  the  mirror, 

J  ""  held  after  the  manner  of  a  pen.  be- 
tween the  thumb,  index  and  middle 
rs,  i^  introduced  w  ith  the  Burface  of  the  glass  paral- 
lel with  the  plane  of  the  dorsum  of  the  tongue,  and  as 
far  back  as  the  uvula  ;  and  secondly^  the  uvula  being 
reached,  the  mirror  is  passed  under  it.  and  it  and  the  sofl 
palate  are  pushed  gentlj  upward  and  backward  until  the 
lower  border  of  the  mirror  almost  touches  the  posterior 
wall  of  the  pharynx  The  hand  of  the  operator  is  then 
carried  outward,  until  the  shank  of  the  mirror  rests  in  the 
angle  of  the  patient's  mouth,  and,  in  order  to  .-nine  :i 
maximum  of  steadiness,  the  ring  and  little  fingers  may  be 
ed  upon  the  side  of  the  patient's  chin.  Should  the 
pharynx  be  irritable  or  the  uvula  long,  direct  the  patient 
tn  phonate  the  vowel  Bound  "  E,"  when  the  soft  palate 
will  be  raised,  and  the  mirror  may  easily  be  slipped  into 
placi       N  •  directing  the  patient  to   phonate  a 

high-pitched  "  E,"  the  larynx  w  ill  be  raised,  the  epiglot- 
tis thrown  widely  "pen.  and  the  vocal  bands  approxi- 
mated and  brought  into  plain  view    Fig  2007) 
Sometimes,  instead  of  dravi  ing  the  tongue  forward,  the 
I  bands  may  be  demonstrated  to  better  advantage  by 
.simply  depressing  the  tongue  with  a  Bpatula,  the  rest  of 
the  procedure  being  carried  out  as  above  described;     In 
difficult  cases  it  is  well  to  try  both  methods.     Although 
the  former  is  the  one  universally  recommended,  the  1st- 
ptional  instances,  easier  for  both  operator 

:iml  patient 

In  the  examination  of  the  larynx  certain  difficulties 
be  encountered  bj  the  beginner.  The  first  of  these 
will  lie.  nf  course,  want  of  dexterity  on  the  part  of  the 
physician  himseli  It  must  be  conceded  thai  dexterity 
in  the  use  of  any  instrument  ol  precision  can  only  bi 
quired  by  dll  ful,  and  long-continued  practice. 


It  i-  a  mi-take,  therefore,  t"  believe  that  an  expert  laryn 
gow  opist  can  be  made  as  the  result  of  a  few  hours  of  in- 
struction. The  hand,  the  eye,  and  the  judgment  must 
In-  well  trained  before  the  learner  can  be  regarded  as  suf- 
ficiently qualified  to  undertake  the  diagnosis  and  treat 
mi  hi  of  pathological  conditions.  To  accomplish  this 
much  discipline  is  necessary.  The  requisite  skill  once 
attained.  however,  will  amply  repay  the  time  and  trouble 
spent  in  its  acquirement.  Next  in  importance  to  skill,  if 
nol  actually  synonymous  with  it.  is  absolute  gentleness 
in  the  use  of  the  instruments,  and  in  the  handling  of  the 
patient.  Anything  approaching  to  roughness,  hat 
indecision  will  compromise  the  success  of  the  examiner, 
and.  in  very  many  cases,  especially  during  a  first  exam- 
ination, induce  distrust  and  prejudice,  fpon  the  impor- 
tance of  the  above  too  greal  emphasis  cannot  be  laid. 

one  of  the  first  difficulties  to  be  encountered  will  be 
the  management  of  the  head-mirror.  The  use  of  this 
should  l"-  mastered  before  any  attempt  to  examine  the 
larynx  is  made.  Again,  should  the  laryngeal  mirror,  af- 
ter having  been  introduced,  fail  to  bring  the  larynx  into 
view,  ii  i-  better  to  withdraw  and  reintroduce  it  rather, 
than  irritate  the  pharynx,  and  cause  the  patient  to  retch 
by  moving  the  mirror  from  place  to  place.    Several 

rapid    glanci 
the  larynx  will  of- 
ten convey  mure  to 
the  observer's  eye 
than  a  single  long 
<1  e  m  mist  ration. 
And.  since  in  some 
a  glance  is  all  that  can  lx? 
obtained,    the    physician 
Bhould   educate  himself  to 
the   most  rapid  and  com- 
prehensive appreciation  of 
the  laryngeal  pictun 
sible. 

Having   learned  to  de- 
monstrate the  larynx  with 
the  mirror  held  in  the  right 
hand,  the  beginner  should 
practise  demonstrating  it 
with    the  left    hand. 
making  applications  I 
performing  operations  up- 
on,  its  interior    the    right 
hand   will    In-    called  into 
requisition.     Under  I 
circumstances  the  patient 
must  hold  his  own  t> 
Vs  As  to  the  apparent  n> 

nx  ami  its  Re-  vcrsal  of  the  laryngeal  im- 
sre  in  the  mirror,  no  diffi- 
culty can  arise  if  the  observer  will  call  to  mind  the  ana- 
tomical outline  of  the  larynx,  and  remember  that  the  epi- 
glottis,  being  the  most  anterior,  will  appear  at  the  top  of 
the  picture,  \\  bile  the  arytenoid  prominenci  s,  being  poste- 
rior and  nearer  to  the  mirror,  will  appear  at  the  bottom. 
The  right  side  of  the  larynx  will,  of  course,  be  on  the 
righl  side  of  tin  patient,  and  this  side  of  the  larynx  will 
be  reflected  from  that  side  of  the  mirror  which  is  dim  ted 
toward  the  patient's  righl  (Fig.  2009). 

Difficulties  in  the  way  of  an  examination  may  lie  found 
which  relate  to  the  patient.  These  may  be  faucial  irrita- 
bility, peculiar  action  of  the  tongue,  an  elongated  uvula, 
hypertrophied  tonsil-,  or  a  pendent  condition  of  the  epfc 
glottis. 

Faucial  irritability  may  usually  be  overcome  by  care 
in  the  management  of  the  tongue  and  in  the  introduction 
of  the  mirror.      If  !:•  stious  as  to  jreutleness 

above  are  observed,  it  will  seldom  be  met  with.  Should 
it  actually  exi-l.  il  can  almost  invariably  be  overcome  by 
directing  the  patient  to  practise,  several  time-daily,  touch- 
ing the  phar\  nx  w  ith  some  blunt  instrument.  A  numbef 
of  drugs  have  been  recommended  by  various  writ 
producing  more  or  less  anaesthesia  of  the  pharynx.  They 
an-  practically  useless,  and  sometimes  harmful,  and  in  the 
the  application  of  morphine  in  solution,  fata!  nar- 
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Laryngoscope. 
Larynx. 


cosis has  resulted.  An  excellent  method,  recommended  by 
Morell  Mackenzie,  is  the  continuous  sucking  of  cracked 
ice  for  fifteen  or  twenty  minutes.  By  far  the  best  means 
yet  proposed  is  the  application  of  a  solution  of  cocaine. 
This,  however,  cannot  be  tolerated  in  certain  cases. 

Intractability  of  the  tongue  may  usually  be  overcome 
by  the  use  of  the  tongue  depressor,  as  mentioned  above. 
Elongation  of  the  uvula  will  seldom  interfere  if  the  pa- 
tient be  directed  to  phonate  a  vowel  sound  as  the  mirror 
is  introduced,  while  in  case  of  hypertrophy  of  the  tonsils 
a  small  mirror,  or  one  of  oval  shape,  may  be  used.  Re- 
moval of  the  redundancy  of  these  organs  will  greatly 
facilitate  future  examinations. 

An  overhanging  epiglottis  may  sometimes  be  drawn 
upward  and  forward  by  means  of  a  laryngeal  probe  cov- 
ered with  English-woven  catheter  material.  The  larynx 
may  also  be  seen  by  introducing  the  mirror  lower  in  the 
fauces  and  holding  it  more  perpendicularly.  The  plan 
recommended  by  some  German  laryngologists,  of  passing 
a  thread  with  a  curved  needle  through"  the  epiglottis, 
which  is  then  drawn  forward,  need  be  mentioned  only 
to  be  condemned.  D.  Bryson  Delavan. 

LARYNX,  ANATOMY  AND  PHYSIOLOGY  OF  THE. 

The  larynx,  or  vocal  organ,  is  situated  at  the  upper  end 
of  the  trachea  and  opens,  above  and  posteriori}',  into  the 
pharynx.  It  is  a  modified  portion 
of  the  air-passages. 

By  virtue  of  its  anatomical  and 
physiological  arrangements  it  sub- 
serves two  purposes.  First,  it  is 
the  seat  of  the  origination  of  vocal 
sounds.  Second,  by  the  action  of 
its  muscular  apparatus,  the  air- 
passages  are  protected  against  the 
ingress  of  food  during  the  act  of 

deglutition.  Its  "  respiratory  func-  the  Cricoid  Cartilage.  1, 
tion,"   SO   Called,    is   rather   the   re-       The  anterior  arch  ;  2,  the 

suit  of  the  conditions  arising  from     %£$£ }  arch-     (From 

the  presence  of  the  vocal  mechan- 
ism than  of  primary  physiologi- 
cal importance.  In  other  words, 
the  air  could  pass  back  and  forth 
as  readily  in  respiration,  in  the 
absence  of  a  larynx,  as  where 
one  is  present. 

The  cartilaginous  framework 
of  the  larynx  is  made  up  of  sev- 
eral distinct  pieces,  so  arranged 
as  to  accommodate  its  shape  to 

Fig.  2011.-Posterior  View  of   itS.   tu}Kti0ja,        The    *a.feri°rA  °r 

the  Cricoid  Cartilage.  1,  The  cricoid  cartilage  (see  Figs.  2010, 

median  ridge,  to  which  is  at-  2011   and  2012)  is  a  ring,  differ- 

tached  the   suspensory   liga-  jnff  from  thos     of  tj       traclwa  jn 

men t  of  tlic'  ii'-M]ih!imiN;  on  ,     .  , 

either  side  of  the  ridge  are  the  being  Complete,  SO  that  the   pos- 

depressions  for  the  origins  terior  wall  is  not  yielding.     It 
of  the  posterior  crico-ary-  js  narrow  in  front  and  broad  be- 

tenoid  muscles  :  2,   articular    ,  •     1  ,  ,  •  ,     , 

facet  for  the  inferior  cornu  of    lund'     resembling    Somewhat     a 

the  thyroid  cartilage ;  3,  facet  signet-ring,  except  that  the  broad 
for  the  articulation  with  the  posterior  portion  does  not  extend 

arytenoid.     (Luschka.)  be]ow   q*  j^  border  Qf  ^ 

Ting  proper,  but  lies  entirely  above 
this  line.  It  projects  upward  a  dis- 
tance equal  to  about  two  and  a  half 
times  the  diameter  of  the  anterior 
arch. 

The  surface  of  the  cricoid  is 
smooth,  except  that  its  level  is 
broken  by  two  slight  depressions, 
one  on  either  side  of  the  posterior 
arch,  in  which  the  posterior  crico-  FlG.  aota.-Laterai  view 
arytenoid  muscles  take  their  origin  ;  (right  side)of  the  Cricoid 
and  by  an  elevation  between  them, 
which  gives  attachment  to  the  sus- 
pensory ligament  of  the  oesophagus. 
At  the  outer  aspect  of  each  of  the 
posterior  depressions  there  is  a 
smooth  articular  facet.  These  support  the  corresponding 
facets  on  the  inner  sides  of  the  inferior  cornua  of  the  thy-  ' 


Cartilage.  3,  Articular 
surface  for  the  inferior 
cornu  of  the  thyroid  ;  4, 
articular  surface  for  the 
base  of  the  arytenoid. 
(Luschka.) 


roid  cartilage,  forming  the  crico-thyroid  articulation.  On 
the  upper  surface  of  the  posterior  portion  of  the  cricoid 
cartilages  arc  two  articular  convex  surfaces,  looking  up- 
ward and  outward.  They  articulate  with  the  arytenoid 
cartilages  above.  The 
result  of  the  union  is  the 
crico-arytenoid  joint. 

Besides  its  attach- 
ment to  the  two  carti- 
lages above,  the  cricoid 
cartilage  is  bound  be- 
low, by  the  general  tia- 
cheal  membrane,  to  the 
upper  ring  of  the  tra- 
chea. Above  and  in 
front  it  is  attached  to  I 
the  thyroid  by  an  elas- 
tic membrane,  known 
as  the  crico  -  thyroid 
membrane,  or,  more 
properly,  as  the  mem- 
brana  elastica  laryngis. 
The  extensive  anatom- 
ical relations  of  this 
membrane  will  be  no- 
ticed farther  on. 

The  thyroid  cartilage 
lies  above  the  cricoid, 
and  is  supported  by  it. 
It  is  made  up  of  two  lat- 
eral halves,  or  wings, 
the  aim  of  the  thyroid. 
Each  lateral  half,  as 
will  be  seen  by  refer- 
ence to  Fi°"S  2013  and  ^IG-  y013- — Anterior  View  of  the  Cartilages 
001 1  Jeflot  VirntrWho  of  the  LarJ'nx-  1.  Upper  rings  of  the 
"V1"'  lh  li'u>  uioauci  uc-  trachea  ;  2,  anterior  arch  of  the  cricoid  ; 
hind  than  in  front,  and  3,  anterior  portion  of  the  crico-thyroid 
has  projecting  upward  membrane  (conoid  ligament);  4, 4,  lateral 
and  downward  as  con  "alves  or  alseof  the  thyroid:  B,  median 
ami  aownwara  a*  con-     portion  uf  the  thyroid ;  6,  epiglottis ;  7, 

tinuations  Of    ItS   pOSte-      thyroepiglottic  ligament.     (Luschka.) 

rior  border,  two  slen- 
der processes,  the  superior  and  inferior  cornua.  The 
superior  cornu  is  connected  with  the  greater  cornu  of  the 
hyoid  bone  by  means  of  an  elastic  ligament  (Fig.  2016), 
the  thyro-hyoid  ligament.  This  contains,  in  many  sub- 
jects, a  small,  oblong, 
fi  bro-cartilaginous 
mass,  known  as  the 
cartilago  triticea.  The 
outer  surface  of  the 
ala  of  the  thyroid  is 
smooth,  and  trav- 
ersed by  an  oblique 
line,  which,  from  a 
point  just  below  the 
base  of  the  superior 
cornu,  runs  down- 
ward and  fonvard, 
marking  the  limit  of 
attachment  of  the 
sternothyroid  mus- 
cle below,  and  of  the 
thyrohyoid  above. 
The  lateral  halves  of 
this  cartilage  are 
joined  in  front  at  an 
acute  angle,  which 
forms  the  projecting 
Adam's  apple,  or  po- 
mum    Adami.     The 

Fig.  2014.— Posterior  View  of  the  Cartilages  „„„...„,.  nrnrninpncp 
of  the  Larynx.  1,  Broad  posterior  arch  of  glutei  pioniintUCC 
the  cricoid  :  2,  internal  surface  of  the  ala  of  this  point  in  the 
of  the  thyroid  ;  3,  arytenoid  cartilage  ;  4,'  neck  of  the  male  de- 
corniculum    laryngis   (cartilage   of   Santo-  i      nnon    the  fact 

rini):  5,  the  posterior  surface  of  the  epi-   pencis  upon   luy  ldCl 
glottis.    (Luschka.)  that  the  male  larynx 

is  larger  than  that  of 
the  female  ;  and,  further,  upon  the  greater  fulness  of 
the  female  neck,  because  of  the  superior  dimensions 
of  the  thyroid  gland  and  the  larger  amount  of  subcuta- 
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a-   Hen    .■ 

Approximated. 

2.  ii. • 

process,  (■•  ..1  band 

i~  attached,    i  Lnschka,  i 


-  fal  in  the  latti  r,     The  inner  surfaces  of  the  thyroid 
in.. i, iii.     in  the  anterior  angle  there  is  a  slight  pro- 
tuberance, t"  which  are  attached  the  vocal  and  ventricu- 
lar bands, 

Tin  I         201 1  and  2015),  two 

in  number,  are  of  an  irregularis  conoid  form,  the  inferior 

.  Burfaa  a  of  w  hich  are  con- 

0      r  cave,  and  rest  upon  the  con- 

MX      i'\  vex  f  the  i  ri«  oid,  bo 

^M       I  \.  us  to  form  a  joint  admitting 

^tf'     ,;Jf       \^   ^N        of  a  rotatory  and  lateral-slid 

f   '  ^Wr^W     '""  From  this 

(_j      '  ^\.*aB\    I""''!'    Mil  In.-    three    angles 

£/'<•/  IIbW/    Ilr"j'''  '  ■   one  inward,  toward 

\v  iis  fellow  of  the  opposite 
side  ;  one  oul  ward,  t<  .\\  aid 
the  thyroid,  and  the  third 
forward,  toward  the  anterior 
angle  of  the  larynx.  The 
Bupi  rior  angle,  or  apex  of 
the  cone,  is  turned  somewhat 
inward  and  backward.  The  anterior  surface  of  the  ary- 
tenoid, oi  thai  portion  between  and  above  the  anterior  and 
.  sternal  angles,  is  Blightly  concave,  and  gives  attachment 
to  tin-  thyro-arytenoid  muscle,  as  well  as  to  the  ventricu- 
lar band.  The  posterior  surface  is  occupied  by  the  ary- 
tenoid muscle  ;  while  the  internal  aspect  of  thecarti] 
facing  ii-  fellow  opposite,  is  covered  by  the  laryngeal 
mucous  membrane.  Attached  to  the  anterior  angle  is 
the  inferior  or  true  vocal  cord,  or  vocal  band,  as  ii  is  more 

c onlj  termed  by  laryngologists.     From  the  fact  of 

its  giving  attachment  to  the  vocal  band,  this  angle  is  also 
called  the  vocal  process  (see  Fig.  8018).  The  external 
angle  gives  attachment,  laterally  and  in  front,  to  the  lat- 
eral crico-arytenoid,   and,   posteriorly,  to  the  posterior 

a  r  \  i  e  ii  o  i  d 
muscle.  The  su- 
perior angle  lies  in 
the  depths  of  the 
submucous  tissue 
of  the  larynx,  and 
is  attached  by  fi- 
brous  tissue  to  a 
Bmall,  elong 
cartil  i  ■  ailed 
the  •  '  la- 

is,  on  artil 
Bantorinii     (Fig. 
2014,     I).      Above 
and     external     to 

the    latter,   another 

s  in  all,  flattened, 

i  artilagii 

lies    just    beneath 

the    mUCOUS    inelil- 

brane  of  the 
Mie  fold. 
Tin  Be  twosmall- 

ha\  e 
no  muscular  at- 
tachment, hilt  Mill 

plj  sup- 

port and  give  per 
tnanency  of  form 
to  I  be  nine.  His  aur- 

of  the  larj  n\. 
The  remaining 
tilage   is   the   epi- 
glottis.    This  i> 
sbap  svhal 

like   a    ll 

above,    and   taper 

'\\  and  somewhat  prolonged  process  at  its 

mity,  w  hich  is  attached  in  the  retiring  angle 

he  thj  raid,  |usi  above  the  insertion  of  the  vocal  bands 

118  and  201 

The  cricoid  and  thyroid  cartilagi  -  are  hyaline  in  their 

structure.     The  arytenoid  is  hyaline,  except  at  its  anterior 

angle,  where  thi  fibres  from  the  vocal  band  penetrate  it 


■  f  lie  C:\r- 
u\.      I,  Up- 

i  :  :t.  thyroid  : 
• 

i.U-.l  in 
rhe  a    a  thyroid 
...  between  the 
(Lasohka.) 


and  give  it.  for  a  short  distance  behind  its  extremity,  tho 

character  ol  Bbro-cartilage.     The  other  cartilage* 

the  yellow,  elastic  variety . 
The  more  important  ligaments  and  membranes  of  the 

larynx  are  the  following:  1.  The crieo-thyroid  membrane 

(Figs.  2016,  -Jul 7.  and 
2018]  is  di\  iaible  into 
two  juris  ;  The  ante- 
rior or  median  portion, 
the  erieo  th\  roid  mem- 
brane proper,  is  com- 
ol  elastic  tissue 
mainly,  and  unites  the 
upper  holder  of  the  an- 
terior arch  of  the  cri- 
coid with  the  lower 
border  of  the  anterior 
projection  of  the  thy- 
roid. It  is  the  mem- 
brane that  is  felt  when 
the  finger  is  | 
upon  the  neck  just  he- 
low  thepomum  Adami, 
and  is  perforated  in  the 
operation  of  lai 
omy.  The  lateral  por- 
tion of  this  membrane, 
called  more  correctly 
the  <  lastic  mi  mbratu  >]f 
tin  larynx  {m<  mbrana 
(Fig. 
•2oi7,    (i.    7'.  and    -      - 

also  composed  of  elas- 

Fio.  201.. — Lnii-nit  View  of  the  Zaxynx   ,■       •         r  , 
with  tin-  Ala  ..f  the  Thyroid  removi  i.   uc   USSUe,    lull    Is  tlim- 
po  ns  to  show  the  Uembrana  •  I   than    the    anterior 

'"•■     \  "J'r:'  ;;-    portion.      It  is  attached 

nit  surface  ol  ilivr.n.1:  A,  epiglottis;  5,   f     .        .     .. 

arytenoid;  6,  th.  '  low  to  the  mner  edge 

brane,  arising  from  the  cricoid  below,   of   the  upper  border  of 
and  attached  to  the  anteri.  it  the  ring  of  the  cricoid 

'       From  H.enee   il    nasses 
rior  angle  of  the  thyroid ;  forming,  be-   *  rom  uiente    it    passes 

tween  these  point*,  a  Bharply  cut  liga-  Obuquely  upward  and 

mint,     the     inferior    thy 

ligament  or  tru.-  1 

the  situation  of  the  pouch  ... 

ir    projection   in   tlie 
rior  portion  of  th.    elastic  angle  of    the   thyroid; 
quadrangula-   nosteriorlv    to    the  all- 
rt*\  Btretching  from  ilie  urvtcnoiu  to   '     •  •    ,  ', 

s.    (Luachka  tenor     angle    ol     the 

ar\  tenoid.  Stretching 
across  the  Bpace  from  one  point  to  the  other,  it  pi 
a  sharp,  vibrating  edge,  which  is  the  vocal  band,  or  true 
vocal  cord.  From  this  sharply  folded  edge  it  pas- 
ward  again,  horizontally,  toward  the  wing  of  the  thy- 
roid, but  when  it  ha>  reached  a  point  about  midway 
bet  v. . .  n  that  cartilage  and  the  median  line  of  the  larynx, 
it  turns  upward  and,  taking  a  nearly  vertical  direction, 
is  spnad  out  below  the  mucous  membrane  of  the  ary- 
epiglotticfold.     It 


will  be  Been  from 
this   d<  Bcription, 

and  by  reference 
to  Fig.  2019,  which 
represents  a  fron- 
tal (\  ei  tit  al-trans- 
\ .  ra  I  section  of 
the  larynx,  that 
the  fellow  -  mem- 
branes   approach. 

inir     one     another 

from    opposite 

sidi  s    narrow     the 

cavitvof  the  larynx  '  "■  9018.— Vtow  of  the  Vocal  Bnnrls  from  above. 

from"     b,  lo\i      iin       ■'■'   The  "Ttenoid,   to  the    anterior  imBlc  of 

n",n      "'  l0"      UP"      which  the  vocal  band  (6)  is  att» 

Ward,       so       that,      thyroid   membrane;  7,  elevation  on  I 

when     the      \  i  ii  al      ' "lli-  ' "  B '"'  h  '"' 

i,.,,,,e    ......  .,,.,,,.,,.':        E  J  in  thi    i.m. rior  ends 

nanus  an  approxi       of  the  vooal  bands.    (Ltuohka.) 
mated,  its  inferior 

portion  is  almost  completely  cut  off.  The  part  of  the 
larynx  below  this  point  is  known  as  the  inferior  or  sub- 
glottic portion  of  the  larynx.     As  ihe  membranes  again 


i  inward,  to  be  attached 
cord; 7  indicates  anteriorly  to  the  nodu- 
iic-h  of  ill,-  n-ntn-   ,  .■»... 
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diverge,  their  horizontal  portions,  covered  by  mucous 
membrane,  form  the  floor  of  a  middle  compartment,  the 
ventricle  of  the  larynx, 
or  ventricle  of  Morgagni. 
Again,  the  secondary  as- 
cent of  the  membrane 
on  either  side  marks  the 
outer  boundary  of  the 
upward  prolongation,  or 
'pouch  of  the  ventricle. 
Between  the  elastic  mem- 
brane and  the  cartilagin- 
ous side  of  the  larynx  a 
triangular  space  is  seen, 
which  contains  many  of 
the  intrinsic  laryngeal 
muscles  (see  Fig.  2019). 
2.  The  thyro-hyoid  mem- 
brane (Fig.  2016,  5)  is  a 
fibro-elastic  expansion, 
stretching  from  the  su- 
perior border  of  the  thy- 
roid cartilage  to  the  supe- 
rior and  posterior  border 
of  the  body  and  greater, 
cornua  of  the  hy oid  bone. 
By  its  obliquity  it  favors 
the  drawing  of  the  thy- 
roid cartilage  upward 
and  backward,  into  the 
concavity  of  the  hyoid, 
during  the  act  of  deglu- 
tition. A  synovial  bursa 
is  sometimes  found  in 
this  locality.  3.  The  thy- 
ro-hyoid ligament  (Fig. 
2016,  6)  is  formed,  on 
either  side,  by  a  thicken- 
ing of  the  posterior  edge 
of  the  thyro-hyoid  mem- 
brane. It  unites  the  ex- 
tremities of  the  greater 
cornu  of  the  hyoid  and 
the  superior  cornu  of  the 
thyroid.  For  a  minute 
description  of  the  joints 
and  lesser  ligaments  of 
the  larynx  the  reader  is  referred  to  the  works  of  Merkel, 
Luschka,  and  Henle. 

The  muscles  of  the  larynx  are  so  arranged  as  to  accom- 
plish the  double  object  of  producing  vocal  sounds  and 


Fig.  2U1!).— Frontal  Section  of  an  Undis- 
sected  Larynx.  The  three  divisions 
of  the  larynx  are  marked  off  by  the 
straight  dotted  lines  on  the  right  side 
of  the  figure.  A,  The  superior  com- 
partment, extending  from  the  ary-epi- 

■  glottic  folds  to  the  superior  vocal  cords 
(ventricular  bands) ;  B,  the  cavity  of 
the  ventricle,  bounded  above  by  the 
superior  vocal  cord,  below  by  the  in- 
ferior or  true  vocal  cord,  and  exter- 
nally by  the  elastic  membrane  of  the 
larynx  ;  C,  the  inferior  or  subglottic 
compartment,  extending  from  the  true 
vocal  cord  to  the  inferior  border  of  the 
cricoid  cartilage  :  8,  edge  of  the  supe- 
rior vocal  cord  :  9,  edge  of  the  inferior 
vocal  cord.  Below  the  true  vocal  cord 
is  seen  the  thyro-arytenoideua  muscle. 


Tig.  2020.— Lateral  View  of  the  Larynx,  showing  the  Crico-thyroid  and 
Posterior  Cricoarytenoid  Muscles.  (Drawn  by  Dr.  A.  H.  P.  Leuf.)  1, 
Thyroid ;  2,  crico-thyroid  membrane  (conoid  ligament) ;  3,  crico-thy- 
roid muscle:  4,  posterior  portion  of  the  cricoid  cartilage;  5,  lateral  view 
of  the  posterior  crico-arytenoid  muscle. 

closing  the  entrance  to  the  trachea  during  deglutition. 
Those  which  serve  the  latter  purpose  are,  as  has  been 


Fig.  2021. — Internal  View  of  the  Laryngeal 
Cartilages,  with  Everything  Removed  except 
the  Edge  of  the  Vocal  Band,  and  the  Thyro- 
arytenoideus  Muscle.  3,  Arytenoid  cartilage; 
6,  vocal  band.  It  will  be  seen  that,  if  the 
thyroid  be  rotated  downward  on  its  inferior 
cornu  (indicated  by  the  dotted  line),  the 
vocal  band  will  be  put  upon  the  stretch. 
(Luschka.) 


pointed  out  by  Ilenle,  so  disposed  as  to  make  a  sphincter 
at  the  entrance  to  the  larynx.  Besides  those  which  are 
easily  dissected,  and  receive  names  in  the  anatomical  text- 
books, there  are  numerous  bundles  of  fibres  running  in 
various  directions,  and  more  or  less  inconstant  in  their 
presence.  The  great  variety  in  these  accessory  fibres,  and, 
indeed,  in  the  more  distinct  internal  muscles  of  the  larynx, 
probably  has  much 
to  do  with  the  differ- 
ences in  voices. 

The  muscles  which 
we  shall  describe  are 
the  crico  -  thyroid  ; 
crico-arytenoid,  lat- 
eral and  posterior  ; 
thyro-arytenoid,  in- 
ternal and  external ; 
thyro-epiglottideus ; 
arytenoideus  ;  aryte- 
no-epiglottideus. 

The  crico  -  thyroid 
(see  Fig.  2020),  situ- 
ated on  the  exterior 
of  the  larynx,  takes 
its  origin  from  the 
upper  lateral  border 
of  the  cricoid  carti- 
lage. The  anterior 
fibres,  called  by  Hen- 
le, crico  -  thyroideus 
rectus,  pass  almost 
directly  upward,  to 
the  lower  border  of 
the  thyroid.  The 
mass  of  fibres  arising  farther  back  from  the  side  of  the 
cricoid,  crico-thyroideus  obliquus,  take  a  very  oblique  di- 
rection, upward  and  backward,  to  the  inferior  margin  of 
the  thyroid,  some  extending  as  far  backward  as  the  infe- 
rior cornu.  The  action  of  this  muscle  is  to  draw  the  thy- 
roid cartilage  forward,  and,  at  the  same  time,  to  depress 
its  anterior  portion,  rotating  it  upon  the  articulation  be- 
tween its  inferior  cornu  and  the  cricoid.  A  glance  at  Fig. 
2021  will  make  it  evident  that,  as  the  axis  of  rotation 
lies  below  the  level  of  the  posterior  end  of  the  vocal  band, 
this  motion  will  increase  the  distance  between  its  anterior 
and  posterior  attachments,  and  tighten  the  cord.  The 
crico-thyroideus  is,  then,  a  tensor  of  the  vocal  bands, 
and  an  important  factor  in  phonation. 

This  statement  corresponds  with  the  descriptions  given 
in  most  of  the  standard  anatomical  text-books.  It  is  held, 
however,  by  some,  and  notably 
by  Dr.  Franklin  H.  Hooper,  of 
Boston  ("  Transactions  of  the 
American  Laryngological  Asso- 
ciation," 1883,  p.  118),  that,  in- 
stead of  drawing  the  thyroid 
downward,  this  muscle  draws 
the  cricoid  upward.  The  effect 
upon  the  vocal  bands  is  the  same. 
The  acceptance  of  Dr.  Hooper's 
views  need  not  involve  any 
change  in  the  anatomical  nomen- 
clature. 

The  posterior  crico-arytenoid 
muscle  (see  Fig.  2022),  arises 
from  the  depression  on  the  broad 
posterior  portion  of  the  cricoid 
cartilage.  Its  fibres  converge  to 
the  outer  angle  {processus  mus- 
cularis)  of  the  arytenoid.  The 
lateral  crico-arytenoid  muscle 
back,  showing  the  inferior  (Yig.  2023)  arises  from  the  upper 

carter  (Ski 5he  h*«™}  h^r  <>f  the  cricoid,.!* 
ternal  to  the  origin  ot  the  crico- 
thyroid. Its  fibres,  also,  converge  to  their  insertion  into 
the  external  angle  of  the  arytenoid  cartilage.  These  two 
muscles,  one  of  which  arises  anteriorly  and  laterally,  the 
other  posteriorly,  but  with  the  same  point  of  insertion, 
are  physiological  opponents.     While  the  posterior  crico- 


FlG.  2022.— Cricoid  Cartilage, 
Posterior  View,  with  the 
Right  Arytenoid  in  ,SUu,  the 
Left  Removed.  3,  Right 
crieo-arytenoirleust  posticus. 
4,  Left.  Its  point  of  attach- 
ment to  the  external  angle 
of  the  arytenoid   is  turned 
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aiytenoidcus  draws  the  external  angle  <>f  the  arytenoid 

cartilage  backward,  rotating  it  bo  as  i"  carry  the  anterior 

itward  and  open  the  glottis;   the  lateral  crieo- 

arytenoideus  da  - 1  \ 

actly     the     reverse, 

draw-     the    external 

angle  forw  ard,  rotal 
in_r  the  anterior  an- 
gle itiw ard  and 

i!iu  the  l:1"UN. 

The  accompanying 
diagrams  I  Figs  2023 
ana  2025),  draw  d  li\r 
Dr.  A  II  P.  Leuf, 
illustrate  the  action 
of  these  muscles,  and 
of  tbe  arytenoideus, 
en  the  glottis. 

The  posterior  cri- 
co  arj  tenoid  mus<  le 
is  one  of  the  mosl  im- 
portanl  in  the  body. 
It-  function  is  t"  keep 
the  chink  of  the  glol 

tis  "pen  during  the 
act  lit'  inspiration,  bo 
that  it  imi-t  contract 
from  sixteen  to  twen- 
ty   times    a    minute 

Pio.  2023.— Riphl  Lateral  View  of  a  Dissect-      ,"".'-,.    .  !'      ,     °     " 
ed    Larynx,    'i  the  Thyroid  i-  tne    linin  ICluai.      Dr. 

noved,     I,  Cricoid ;  2,  thyroid ;  8,  ary-   Franklin    II.   Hooper 

'"■  "i"':  ,;-  t. iiiiiil.  as  a  result  of 

postenoi  7,  ,    ,  ,■ 

attideua  muscle;   B,  the  lateral  an  elaborate  series  Ol 

orii  9        i-arytenoideiu.  experiments    in    the 

ther  fibres,  seer  running  In  various  physiological  labora- 

■  .■litui-,  are  inconstant  in  their  distribu-   ,     ■        ,    53       ,,  ', 

tiou.     (After  Luschka.)  '"r.v  "'    '»«■'  H;ii\ai.l 

Medical  School,'  that 

when  animals  were  killed  by  the  administration  of  chlo- 
roform, the  crico-arytenoid*  us  posticus  was  the  last  of  the 
laryngeal  muscles  to  lose  its  vital  irritability.  Thisac- 
tii.n.  as  stated  above,  is  not  of  primary  importance,  but  is 
rendered  oecessarj  by  the  phonatory  mobility  of  the  vo- 
cal bands. 

The  thyro-arytenoid  muscles  (Figs.  2021  and  2028)  take 
their  origin  from  the  internal  surface  of  the  thyroid  carti- 


Fe-.  ■-' 
and  i     •-'.  thyro-ary- 

.  arytenoid  carti- 

. 

ill,  ;    VOCal    lulllilv    when    the 

i  ho  uninter- 
ropl  Ition  when  th<  -  oon- 

.  '        : he  an- 
il outside  the  anterior  attachment  of  the  vocal 
i      The  thyro-arytenoideus  internus  lies  in  the  angle 
made  b»  the  folding  outward  of  the  elastic  membrani  of 
the  lai  j  ox,  al  the  level  of  the  vocal  hand  (si     Fi     2010), 


It  lies   under  the  floor  of   the   ventricle,  and    its   inner 

edge  is  closely  connected  with  the  vocal  cord,  to  the 
fibres  of  which  many  of  its  own  fibres  are  attached,  so 
that  in  dissecting  it  out  we  are  obliged  to  divide  many 
-  which  take  their  origin  from,  (.rare  inserted  into, 
the  fibrous  tissue  of  the  curd.  It-  posterior  extremity  is 
inserted  Into  the  anterior  angle  and  surface  of  the  aryte- 


Fio.  2026.— Diagram  designed  I  of  the  Closure  of 

the  em  ire  liiina  l  i  he  numbers  are  the  -an..-  :i-  in  Pig.  20M. 

The  difference  between  the  i\u.  :..  !S  the  aryte- 

noid. ;.  drawn  uric-  arytenoids  together,  and  closed  the 

posterior  portion  ..f  the  g 

noid  Cartilage,  just  external  to  the  attachment  of  the  vocal 
cord.  This  muscle  is  the  direct  opponent  of  the  crico- 
thyroid; whereas  the  latter,  by  its  contraction,  BO  tilts 
the  thyroid  cartilage  as  to  increase  the  distance  between 
the  anterior  and  posterior  extremities  of  the  vocal  hand. 
the  internal  thyro-arytenoid  approximates  these  points, 
-In. Hen-  the  band,  and  relaxes  it.*  The  external  thyro- 
arytenoid i-  inserted  farther  out  upon  the  anterior  sur- 
face  of  the  arytenoid  cartilage,  and,  by  its  contraction, 
helps  the  lateral  crico-arytenoid  muscle  in  closing  the 
glottis.  It  ma.\  be  that  this  muscle  varies  its  action  some- 
times, and  a-si-t.-  in  the  shortening  of  the  cords.  Or  it 
may  combine  w ith  the  <i 
arytenoideus  lateralis  and  the 
internal  thy ro  arytcnoiih 
as  to  assist,  both  in  shortening 
and  adduction. 

The  thyt  i  Fig. 

2023)  i-  a  band  of  fibres  passing 
upward  from  the  interna)  sur- 
face of  the  th\  void  cartilage, 
just  outside  of  the  attachment 
of  the  thyro-arvteiioidei.  They 
spread  out  in  that  portii 
the  elastic  membrane  which 
extends  upward  from  the  ven- 
tricle into  the  ary -epiglottic 
pIO_  208(1  ,r  fold  [membrana   quadrangular 

the    Cricoid    and    A.  »)     and    are    attached    to    the 

the  epiglottic  cartihu 
I  he  action  ot  tin-  inn-' 
to  draw  the  epiglottis  down- 
ward in  deglutition,  or  in  the 
traction  by  whk  lithe  lar\  nx 
i-  closed  against  tin-  accidental  introduction  of  foreign 
in  .die-,  and  in  vomiting. 

The  arytenoideus  (see  Fig  2026)  is  a  Btrong  bundle  of 
transverse  muscular  fibres  attached  at  either  end  to  the 
posterior  surfai  e  ol  the  arytenoid  cartilage.  It-  action  is 
to  draw  the  cartilages  toward  one  another  and  close  the 
posterior  portion  of  the  glottis. 
The  aryteno-epiglottidt  us  muscle  consists  of  a  few  com- 


Mini   laryn- 
i  u-  muscle. 


ntra<  ti..n  • 
:■  n-1. .ii  i.f  the  vocal  ban.)-  in  phona- 
ra  lully  explained  in  the  article  on  Voice  and 
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paratively  slender  bundles,  which,  taking  their  origin 
from  the  external  angle  (processus  muscularis)  of  the  ary- 
tenoid cartilage,  pass  obliquely  upward  across  the  aryte- 
noideus  muscle  to  the  opposite  side  of  the  larynx,  where 
they  are  traced  upward  into  the  ary -epiglottic  fold,  and 
as  far  forward  as  the  epiglottis  (see  Figs.  2023  and  2028). 
A  few  bundles  may  be  inserted  into  the  comiculu  m.  la- 
ryngis, and  others  pass  downward  and  forward  along  the 
outer  side  of  the  pouch  of  the  ventricle,  to  be  inserted 
into  the  thyroid  cartilage  near  its  anterior  angle.  These 
latter  fibres,  which,  by  their  contraction,  are  thought  to 
compress  the  ventricle  and  expel  its  contents,  were  called 
by  Hilton  the  compressor  sacculi  laryngis.  The  action  of 
this  muscle  is  to  draw  together  the  ary-epiglottic  folds 
and  arytenoid  cartilages,  and,  in  conjunction  with  the 
arytenoideus  and  thyro-epiglottideus,  to  close  the  entrance 
to  the  larynx. 

Henle  groups  the  fibres  described  here  under  the  names 
aryteno-epiglottideus  and  thyro-epiglottideus,  under  the 
general  name  Ihyiv-ary-epiglollicus.  They  vary  consid- 
erably in  different  sub- 
jects. 

All  the  muscles  of  the 
larynx,  with  the  excep- 
tion of  the  crico-thyroid, 
are  supplied  by  the  infe- 
rior laryngeal  branch  of 
the  pneumogastric  nerve. 
The  cricoid-thyroid  is 
supplied  by  its  superior 
branch. 

The  mucous  membrane 
of  the  larynx  is  loosely 
attached,  except  on  the 
epiglottis  and  true  vocal 
cords. 

The  folds  which  ex- 
tend from  the  sides  of 
the  epiglottis  backward 
to  the  arytenoid  carti- 
lages are  called  the  ary- 
epiglottic  folds  (see  Figs. 
2019  and  2028).  At  their 
posterior  extremities  are 
seen  two  eminences, 
which  indicate  the  site  of 
the  cartilages  of   Santo- 

rini.  Their  movements  Fig.  2027.— Lateral  View  of  the  Laryn- 
of  abduction  and  ap-  gcal  Muscles.  1,  Cricoid ;  2,  thyroid  ; 
1  3,  arytenoid  :  A,  epiglottis;  o,  elastic 
prOXimatlOn,  seen  111  a  membrane  of  the  larynx  :  (i.  posterior 
laryngoscopic  examina-  crico-arytenoid  ;  7,  lateral  crico-aryte- 
tion,  correspond  to  the  n°id,;  ?<  thyro-arytenoid ;  9,  thyro- 
.    .        ,         i.j1.  epiglottldeus ;  111,  line  fibres  spreading 

lateral  Sliding  move-  out  in  tj,e  elastic  membrane  (aryrmem- 
ments  of  the  arytenoids,  branosus.  (Luschka.) 
Just  in  front  of,  and  ex- 
ternal to  these,  two  other  eminences  are  seen,  formed  by 
the  cartilages  of  Wrisberg.  In  the  vicinity  of  the  carti- 
lages, and  in  the  inter-arytenoid  space,  are  collections  of 
racemose  mucous  glands. 

Two  other  shorter  and  thicker  folds  pass  outward  from 
the  sides  of  the  epiglottis  to  the  pharyngeal  wall  (Fig. 
2028).  They  are  the  pharyngo-epiglottic  folds.  In  them, 
according  to  Henle,  fibres  of  the  palato-pharynge'us  mus- 
cles sometimes  pass  downward  and  interlace  with  fibres 
from  the  aryteno-epiglottidei.  Three  other  folds  of  the 
mucous  membrane  connect  the  epiglottis  to  the  tongue. 
They  form  the  glosso-epiglottic  ligaments  (Fig.  2028). 

Below  the  ary-epiglottic  folds  the  mucous  membrane, 
as  it  covers  the  muscles  of  the  larynx,  approaches  the 
median  line,  and  finally  becomes  firmly  attached,  by 
means  of  the  fibrous  tissue  iii  the  submucous  layer,  to 
Die  anterior  angle  of  the  thyroid  cartilage  in  front,  and 
to  the  anterior  edge  of  the  arytenoid  behind.  Between 
these  points  it  stretches  as  a  crescentic  band,  the  ve utric- 
ular baud,  or  false  vocal  cord.  The  best  idea  of  the  mode 
of  its  formation  can  be  derived  from  the  study  of  the 
frontal  section  of  the  larynx,  shown  in  Fig.  2019.  Below 
the  ventricular  band,  the  mucous  membrane  is  turned  in, 
and  lines  the  cavity  of  the  ventricle.     In  this  situation 


the  mucous  glands  are  ver3r  large  and  numerous,  serving 
to  keep  the  membrane  moist  in  this  narrow  part  of  the 
larynx,  where  the  friction  of  the  air,  especially  during 
phonation,  is  very  great.  On  the  surface  of  the  true  vo- 
cal cord,  the  mucous  membrane  is  very  thin,  consisting 
mainly  of  epithelium  and  basement  membrane,  with  very 
little  submucosa.  It  is  closely  adherent,  and  does  not  be- 
come cedematous  in  submucous  laryngitis  and  in  aua- 
sarcous  conditions,  as  the  other  parts  do.  The  mucous 
glands  of  the  epiglottis  lie  in  the  little  depressions  and 
holes  by  which  it  is  marked.  Many  of  the  larger  ones 
are  in  the  connective  tissue  anterior  to  the  epiglottis. 
Their  ducts  penetrate  the  cartilage.     On  either  side  of  the. 


Fig.  2028.— Posterior  View  of  the  Larynx.  The  pharynx  and  mucous 
membrane  are  removed.  1.  Trachea;  2.  posterior  crico-tracheal  liga- 
ment; 3.  cricoid  :  -1.  posterior  border  of  the  thyroid  :  5,  epiglottis  :  6, 
great  cornu  of  the  hyoid  bone  :  7.  root  of  the  tongue  :  K  thyro-hyoid  ; 
9,  hyo-epiglottic  membrane,  10,  hyo-glossal  membrane;  11,  middle 
glosso-epiglottic  ligament :  12,  lateral  glosso-epiglottic  ligament :  13, 
pharyngo-epiglottic  fold ;  11.  Btylo-laryngeuB  muscle ;  IS,  arytenoideus 
muscle;  10,  16,  crossing  bundles  of  the  aryteno-epiglottideus  (cott- 
slrictor  vestibuli  laryngis)  :  17,  posterior  crico-arytenoideus  muscle  ; 
18,  18,  a  few  slender  bundles,  crico-thyroideus,  posticus,  or  kerato-cri- 
coideus of  Merkel ;  10.  inferior  laryngeal  nerve.  The  ary-epiglottic  folds 
are  seen  reaching  from  the  sides  of  the  epiglottis  to  ttie  arytenoid  emi- 
nences, and  bounding  the  superior  orifice  of  the  larynx,  the  vextibulum 
laryngis.     (Luschka.) 

entrance  to  the  larynx,  the  mucous  membrane  dips  down 
between  the  arytenoid  cartilages  and  ary-epiglottic  folds, 
and  the  alffi  of  the  thyroid,  forming  a  sulcus  or  cavity, 
the  sinus  pyriformis  (Fig.  2028). 

The  laryngeal  mucous  membrane  is  covered  by  pave- 
ment epithelium,  from  the  entrance  downward,  as  far 
as  the  middle  of  the  epiglottis  and  the  ventricular  bands 
(superior  vocal  cords).  Below  this  it  is  covered  by  cylin- 
drical ciliated  epithelium,  except  in  the  inter-arytenoid 
space,  where  the  pavement  epithelium  of  the  pharynx 
dips  over  into  the  larynx  ;  and  on  the  true  vocal  cords, 
where  it  is  also  of  the  squamous  variety.    . 

The  vocal  bands  deserve  a-  separate  notice  on  account 
of  their  great  physiological  importance.     They  consist  of 
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bands  of  elastic  tissue,  formed  by  the  thickened  inner 
lera  of  tin-  crico  thj  roid  membranes,  and  are  attached 
\  in  the  vocal  processes  of  the  arytenoid  carti- 
lage,  :uiil  anteriorly  to  the  ridge  or  nodule  in  the  angle 
<il  the  thyroid.     This  nodule  i-  made  up  of  connective 
.1.  and  has,  arising  from  it-  outer  Bides,  some  of  the 
fibres  <ii  iln-  interna]  thyro-arytenoid  muscles.     In   the 
substance  of  the  vocal  band,  uear  it-  anterior  extremity, 
tic  cartilaginous  nodule,  the  Besamoid  carti- 
Fig    3029).     I'  is  not  always  present. 
At  it-  posterior  extremity  thi  il  cord 

penetrate  the  vocal  process  ol  tin-  arytenoid,  iz i \ i 1 1 -_r  to 
this  pari  the  character  of  fihro-cartilage.  The  physio- 
logical action  of  the  vocal  bands  in  -i!)-rin'_r  and  speaking 
will  in-  fully  described  in  the  article  mi  the  Voice  and 
Speech. 

The  larynx  derives  its  vascular  supply  from  the  lingual 
and  superior  thyroid  arteries.     It-  lymphatics  are  very 


<al  work  ;  Mini  after  a  long  interval  Ehrmann's  celebrated 
treatise  appeared,  in  I*")'),  including  31  cases.  To  these,  in 
1851,  Rokitansky  added  10,  and,  as  Morgagni  and  Lieu- 
tard  bad  done  in  earlier  times,  contributed  much  to  the 
then  existing  anatomical  ami  pathological  knowledge  of 
the  subject.  Green,  in  1852,  with  :'>'.•  cases  .  Buck,  in  1858, 
with  lit ;  and,  finally,  Middeldorpf,  in  ]s:>4.  with  64, 
quickly  followed,  ami  brought  the  then  existing  experi- 
ence down  tn  the  date  (1858)  of  the  introduction  of  the 
laryngoscopy  mirror  into  practice.  Tin-  subject,  from 
this  time  onward,  assumes  an  entirely  new  phase;  its 
historical  interest  ceases,  while  tin-  praclical  increac 
The  rapid  development  of  special  knowledge,  the  im- 
mense increase  in  the  number  of  laryngeal  growths  dis- 
covered— an  increase  which  render-  all  attempts  at  a 
enrreei  computation  today  impossibli — and,  finally,  the 
impetus  given  t<>  intra-laryngeal  surgery  by  the  su< 
<if  Bruns  in  removing  a  fibroma  * <f   the  larynx   by  the 


Pio.  202'.).— Trans-.  of  the  Thyroid  Cartilage  at  the  Level  of  tin-  Attachment  "i  ili<-  Vocal  Bands,  ami  Origin  of  tin-  Internal  Thyro-aryte- 

acle.      Hagn  1.  Median  lamina  of  the  thyroid  ;  owing  in  thi-  difference   n  structure  betwen  this  and  the  lateral 

plan  n  the  arrangement  '■!  the  carl  I  separates  from  them  after  maceration,  and  the  cartilage   falls  into  throe  pan 

flbri.  nodule;   I.  internal   n  >ideus muscle ;  5.  elastio  tissue  of  t!i  r    cartilaginous   nodule  in  the  substance 

of  tin-  vocal  band  ;  7,  mooona  membrane  uf  the  vocal  band  :  S,  a..Urior  extremity  of  the  riina  glottidis.     i  I.n-chka.) 


numerous,  and  the  submucous  network  exceedingly  close. 
They  communicate  with  the  submaxillary  and  anterior 
cervical  glands. 
The  mucous  membrane  of  the  larj  n\  i-  supplied  with 
-  iry  filaments   from  the  superior  laryngeal  branch  of 
the  pneumogastric  nerve. 
Tin-  physii  ocalization  will  receive  separate  and 

i   '"    tmenl   in    the  article   on  voice  and 
Speech  Benjamin  /■'.   Westbrook. 

LARYNX.  BENIGN  TUMORS   OF.    History.— Pre  la 
ryngoscopic  records  furnish  bul  few  instances  in  which 
intra-laryngeal  neoplasms  were  discovered   and   sui 
fully  removed  during  the  life  of  the  patient  ;  a  few  cases, 
in  which  a  tumor,  eithi  I  high  up  in  tin-  larynx  i  i 

bed  by  a  long  pedicle,  bo  thai  the  tongue  being  de 
pressed,  they  came  into  view  in  the  mouth  and  were  thence 
removed,  are  known  to  us.  The  majority,  then,  were  first 
discovered  upon  the  post-mortem  table,  the  rational  - 
in  which  they  had  given  rise  during  the  lifetime  <>f  the  pa- 
tient having  usually  remained  unrecognized  or  unapprc 
elated  When  Middeldorpf,  in  1854,  collected  the  histo- 
ries "!'  all  the  cast  -  then  mi  recur. 1.  i;i  in  number,  ii  was 
■  ii  that  in  !i  of  them  only  had  any  at  tempi  been  made 
i"  remove  tie-  neoplasm.  To  Kaderik,  in  1750,  is  as 
cribed  tin-  credit  of  the  flrsi  operation 

litem  year-  later  l.ieiilard  detail-  the  histories  of  two 
undoubti  (tempted  to  remove 

a  laryngeal  polypus  b)  thyrotomj  .ami  Regnoli,  in  18 
succeeded,  aft<  i  a  preliminary  tracheotomy .  in  extirpating 

a  growth  through   tin-  utb  ami  throal      Ryland 

lows   with  a  description  of  1  tumors  in  his  cl 


natural  passages,  \\  ii  li  the  aid  of  the  mirror,  in  1861,  have 
all  heeit  the  natural  outcome  of  the  discovery  of  this  di- 
iStic  and  therapeutic  meat:-. 

Freqi  i  \<  r.  — Notwithstanding  the  fact  that  laryngeal 
growths  have  been  proved  to  occur  with  greater  fre- 
quency than  was  formerly  supposed,  they  constitute  hut  a 
-mail  proportion  of  the  chronic  diseases  of  the  larynx — 
nut  more,  it  i-  estimated,  than  two  and  a  half  per  cent. 

1'.  1 1 st.  — The  ctiologj  <  l'  neoplasms  of  the  larynx  is 

mosl  uncertain  and  undecided.  Chronic  catarrh  of  the 
mucous  membrane  i-  regarded  by  all  author-  a-  the  most 
fruitful  cause  :  hut  ii  i-  difficult  to  understand  why,  if  this 
he  true,  the  proportion  of  laryngeal  growths  met  with 
in  practice  i-  not  much  greater,  chronic  catarrh  being  the 
commonest  form  of  laryngeal  disease.  In  all  probability 
it  is  the  result  rather  Lhan  the  cause  in  cases  of  intra- 
laryngi  al  tun. 

1  i ally  problematical  is  the  influence  of  the  exanthe- 
mata as  a  factor  in  the  subsequent  production  of  laryn- 
geal neoplasms  through  the  chronic  inflammation  of  the 
larynx  which  they  excite. 

Mechanical  irritation  of  the  membrane  of  the  vocal 
cord-  ami  larynx  from  overuse,  prolonged  use,  ami  strain 
of  the  voice,  a-  with  clerg}  men.  public  speakers,  etc.,  has 
been  ascribed  as  a  cause;  but,  as  a  matter  of  fact,  tumors 
of  the  larf  n\  are  not  seen  in  this  class  of  persons  with  any 
more  frequency  (with  the  exception  of  singers)  than  in 
others.  The  experience  of  all  laryngologists  ha-  taught 
them,  in  short,  thai  growths  may  form  with  apparently 
absolute  healthy  surroundings,  and  that  continued  irri- 
tation,  evt  u  extreme  old  stauding  chronic  inflammation, 
may  be  present  without  leading  to  the  development  of 
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any  new-formations.  Tubercular  disease  and  syphilis 
do  not  predispose  to  the  development  of  true  laryngeal 
neoplasms  Epithelial  thickenings  and  granulation  tu- 
mors may  form  about  the  margin  of  ulcers,  especially  in 
the  posterior  commissure  of  the  larynx,  but  these  cannot 
be  confounded  with  true  neoplasms. 

A  "polypoid  diathesis"  is  considered  by  the  French 
school  as  a  predisposing  cause,  one  that  evinces  itself  by 
the  development  on  other  regions  of  the  body,  such  as 
the  hands,  feet,  eyelids,  etc.,  of  papillomata. 

Heredity  as  a  cause  rests  upon  insufficient  data  to  be 
regarded  as  proved. 

A  number  of  observers — relying  mainly  upon  the  char- 
acter of  the  voice — hold  to  the  possibility  of  the  congeni- 
tal origin  of  intra-laryngeal  tumors. 

The  influence  of  sex  is  of  importance.  Men,  more  ex- 
posed by  occupation,  etc.,  than  women,  are  more  apt  to 
be  affected.  Age  also  has  its  predisposing  influence.  The 
period  from  twenty  to  tifty  is  the  most  favorable  for  the 
development  of  neoplasms.  After  fifty  their  occurrence 
is  very  rare.  More  commonly  are  they  seen  in  the  form 
of  papillomata  in  early  childhood. 

Symptoms. — The  symptoms  which  indicate  the  pres- 
ence of  a  tumor  in  the  larynx  vary  very  greatly,  but  usu- 
ally the  ones  that  alone  are  of  importance  are  those  con- 
cerning, first,  alterations  in  the  voice ;  second,  and  more 
rarely,  interference  with  respiration.  Other  symptoms 
usually  ascribed  to  the  presence  of  a  tumor  in  the  larynx, 
such  as  pain,  cough,  interference  with  deglutition,  etc., 
are  practically  rarely  met  with. 

Phonation  is  more  or  less  interfered  with  in  all  cases, 
always  when  the  growth  is  located  upon  the  vocal  cords. 
Here  its  site,  mode  of  attachment,  and  size  play  impor- 
tant voles.  It  can  readily  be  understood  that  a  tumor  on 
the  edge  of  the  vocal  cord  will  create  more  disturbance 
in  vocalization  than  one  located  on  its  upper  surface,  for 
instance  ;  or  a  growth  of  a  given  size  will  interfere  more 
with  the  accurate  approximation  of  the  vocal  cords,  and 
hence  with  the  voice,  if  located  just  in  the  anterior  com- 
missure than  if  it  be  in  the  posterior  one.  A  growth  be- 
low the  vocal  cords  creates  less  vocal  disturbance  than 
one  above,  a  pedunculated  growth  less  than  a  sessile  one, 
and,  naturally,  a  smaller  less  than  a  larger  one. 

Interference  with  normal  phonation,  it  will  thus  be 
seen,  depends  more  upon  the  seat  of  the  tumor  than  upon 
its  size.  In  harmony  with  these  differences  in  location 
and  size  will  the  voice  be  altered  in  various  ways,  between 
the  extremes  of  mere  change  in  tone  or  quality  and  a 
hoarse  whisper  or  even  absolute  aphonia. 

In  benign  tumors  of  the  larynx  dyspnoea  is  rarely  en- 
countered. A  growth  can  only  cause  mechanical  ob- 
struction when  large,  and,  aside  from  papillomata,  they 
never  attain  a  size  sufficient  to  produce  it.  In  adults 
even  the  latter  seldom  cause  much  interference.  In  chil- 
dren with  small  larynges  dyspnoea  is  not  infrequently 
encountered.  In  the  latter,  also,  and  occasionally  with 
adults,  even  a  small  growth,  pedunculated  or  not,  may 
cause  sudden  attacks  of  dyspnoea,  by  provoking  laryn- 
geal spasm,  in  consequence  of  local  irritation.  In  such 
cases  the  temporary  stridor  and  dyspnoea  may  be  consid- 
erable, but  the  spasm  very  seldom  leads  to  a  fatal  issue. 

Both  mechanical  dyspnoea  and  spasm  of  the  glottis  are 
naturally  more  apt  to  occur  in  such  cases  as  above  indi- 
cated when  the  tumor  is  located  in  or  near  the  glottic 
aperture. 

A  growth  that  is  located  high  up  in  the  larynx,  in  the 
region  of  or  upon  the  epiglottis,  may,  if  it  be  large,  inter- 
fere slightly — never,  in  the  case  of  benign  growths,  seri- 
ously— with  the  act  of  deglutition  ;  practically  such  cases 
are  rarely,  if  ever,  met  with.  Constitutional  symptoms 
are  not,  as  a  rule,  of  any  moment,  except  in  the  case  of 
young  children  with  large  papillomata  interfering  seri- 
ously with  respiration,  and  thus  producing  the  train  of 
symptoms  associated  witli  non-aeration  of  the  blood. 

Pathology. — Although  a  number  of  varieties  of  be- 
nign tumors  of  the  larynx  are  described  by  various  au- 
thorities, in  reality  but  few  forms  are  encountered  in 
practice,  and  no  good  purpose  can  be  subserved  by  enu- 
merating  and  describing  neoplasms  which  very  seldom 


Fio. 


2030.— Papilloma.     (From 
original  drawing.) 


occur,  about  the  true  pathological  nature  of  which  there 
is  room  for  difference  of  opinion,  or  of  which  isolated 
examples  alone  exist  in  literature. 

Papillomata,  fibromata,  and  cystic  growths  are  the 
forms  most  commonly  met  with,  and  are  those  which  will 
here  be  considered. 

Lipomatous,  myxomatous,  adenomatous,  and  angioma- 
tous growths,  as  well  as  ecchondroses,  may,  on  account 
of  their  great  rarity,  and  in 
some  instances  question- 
able authenticity,  be  prac- 
tically dismissed  from  all 
consideration,  as  far  as  the 
general  practitioner  is  con- 
cerned. In  order  of  fre- 
quency, papillomata  as- 
sume the  first  rank,  not 
only  in  adults,  but  especial- 
ly in  children  ;  they  vary 
greatly  in  size,  from  a  mil- 
let-seed to  a  walnut.  Their 
mostcommon  situation  is  on 
the  anterior  two-thirds  of  the  vocal  cords,  on  the  ventricu- 
lar bands  more  rarely,  and  thejT  are  uncommonly  seen  in 
the  posterior  commissure  or  upper  portions  of  the  larynx. 
On  the  epiglottis  they  are  never  forthcoming.  Clinically, 
three  varieties  of  papillomatous  tumor  are  met  with  :  The 
first  class  consists  of  numerous  small,  light-red  tumors, 
of  uneven  surface  and  broad  base,  generally  thinly scat- 
tered, and  never  of  great  size.  After  removal,  their  re- 
currence is  unusual.  The  second  variety  is  the  whitish- 
grey,  papillary,  warty  tumor,  seated  upon  a  broad  base, 
and  springing  usually  from  the  vocal  cords.  It  recurs 
very  slowly  after  removal,  if  at  all.     The  last  form,  and 

the  most  intractable  as  re- 
gards recurrence,  as  well 
as  the  most  dangerous  on 
account  of  possible  epi- 
theliomatous  degeneration 
taking  place,  is  the  large 
reddish  tumor,  single  or 
multiple,  resembling  the 
cauliflower  or  mulberry 
growth,  growing  rapidly, 
and  invading  all  parts  of 
the  lower  laryngeal  cavity. 
™.w  „■     ■  Histologically,     papillo- 

FI°-  2"31^S/Fr°m  an-™ta  «-  simply  collections 

of  enlarged  papillae,  com- 
posed of  connective  tissue,  plentifully  supplied  with  cap- 
illary vessels,  and  covered  by  epithelium. 

Fibromata,  the  second  class  of  growth  in  order  of  fre- 
quency, are  usually  round  or  oval,  red  in  color,  hard  or 
soft  in  consistency,  and  may,  but  rarely,  be  pedunculated 
if  of  the  hard  variety.  The  surface  is  smooth,  and  they 
always  occur  singly  in  the  larynx,  upon  the  vocal  cords, 
and  grow  very  slowly.  After  their  removal  there  is  no 
tendency  to  recurrence. 

Histologically,  the  hard  fibroid  tumor  is  made  up  of 
interlacing  bundles  of  white  elastic  tissue,  and  generally 
covered  by  several  epithelial  layers.  The  soft  fibromata 
are  largely  made  up  of 
more  or  less  perfectly  de- 
veloped fibro-cellular  tis- 
sue, diffused  through  the 
meshes  of  which  is  a 
quantity  of  serum-like 
fluid.  Both  have  an 
epithelial  covering.  The 
vascular  supply  of  either 
is  hut  slight. 

Cystic  growths  in  the 
larynx  never,  or  very 
rarely,  attain  a  large  size. 
On  the  lingual  face  of 
the  epiglottis,  their  favorite  seat,  they  not  infrequently 
are  seen  having  the  size  of  a  pea,  in  a  few  instances  that 
of  a  hazel-nut.  Their  color  is  yellowish  or  white.  They 
have  dense  walls,  and  are  filled  with  a  thick,  white,  semi- 


Fig.  2032.— Soft  Fibroid.     (From    an 
original  drawing.) 
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fluid  material,  when  located  upon  the  epiglottis.  If  upon 
the  vocal  cordis,  they  are  always  seen  upon  the  fri  i  i 
and  they  have  thinner,  more  delicate  walk,  while  their 
contents  are  more  fluid  and  transparent.  Spontaneous 
rupture  of  the  little  sac  is  nol  unusual  in  the  latter  local 
ity.     Cystic  growths,  thoroughly  laid  open  and  their  con 

■  -  empl  ied,  show  no  ten 
dencj  i"  K  cum  nee, 

Histologically,   they   be- 
Long  i"  the  class  of  ret<  a- 

li'  'ii  •  J  8t8. 

I)|  IOKOSI&  -      Tin  ' 

be  bul  little  room  for  doubt 
as  in  the  pal  bological  nature 
of  an  intra-laryngeal  neo 
plasm  of  the  \  ari<  ti<  a  hi  re 
enumerated  if  the  larj  ngo- 
-i .  ipic  mirror  be  used. 
The  reddish,  warty  papilloma  cannot  readily  1  e  con- 
founded wiih  the  small,  bard  or  soft,   bright  red,  and 
•-hum  ill  i  til  hi. i,|  .    nor  the  latter  h  iili  the  white  or  yellow, 

round,  s th  cyst  (see  accompanying  illustrations)    The 

rarer  forms  of  laryngeal  growths  that  nave  been  alluded  to 
are  bo  infrequent,  and  their  appearances  vary  so  greatly, 
thai  room  for  doubt  must  always  exist,  even  to  the  ex 
I  nit  eye,  as  to  their  true  nam  re,  should  they  be  seen  ;  but 
even  so,  they  i -annul  be  confounded  w  ilh  the  typical  and 
unvarying  features  of  the  neoplasms  above  described. 
The  same  is  true  of  the  irregular  and  bul  slightly  elevated 
condylomata  seen  in  laryngeal  Byphilis.  Gummata  are 
<-v  idently  deposits  in  the 
mucous  membrane  or  sub- 
mucous    tissues,     11"!      mil 

growths    on     the    former. 
The  thickening  of  lai 
jiliiliiM-    has   none    of   the 
circumscribed  definition  of 
a  laryngeal  tumor,  u  bile  the 
rapid  growth,  dense  infiltra- 
tion ui  Burrounding  i  issues, 
ulceration,     and     displace 
menl  of  parts  by  a  malig- 
nant tumor  serve  to  distin- 
guish  it    in  its  later  stages 
from  the  benign  forms  ui'  growth,  even  did  corrobora- 
tive clinical  and  physical  evidence  fail  to  assist  in  eluci- 
dating a  problem  here  sometimes  in  the  earlier  stag 
the  cancerous  growth  confessedly  difficult. 

Prognosis  In  the  benign  forms  of  laryngeal  tumor 
tie  prognosis  in  adults  as  regards  life  is  rarely  a  matter 
for  serious  consideration.  The  growth  can  be.  in  the  great 
majority  of  instances,  removed  per  via*  naturales  wit  In  mi 
danger,  and  even,  \\  ith  the  use  of  cocaine,  with  but  little 
discomfort  to  the  patient.  This  rule  is  a  general  one, 
and  there  are  but  few  exceptions  to  it. 
In  children  the  prognosis,  as  regards  life,  is  less  far- 
diagnosis  is  not  so 
easily  made,  and  any  manipula- 
tions within  the  larj  nx  \\  hich 
presuppose  the  co  i  peration  of 
the  patient  are  much  more  diili- 
cult  of  execution  than  in  the 

adult.     M vi  r.  the  larj  n\  is 

Bmall  and  much  inure  quickly 
occluded  by  the  tumor,  which 
is  usually  a  papilloma,  and  of- 
I,..  I  "  "f  rapid  growth  ;   the  ten- 

dency to  Ian  Qgcal  spasm  and 
t<i  acute   inflammation  i-  also 
n-r  in  the  young  larynx.     For  these  reasons,  then,  if 
am  •!  i-  to  be  removed,  the  extra  laryngeal  methods 
aerating  must  usually  be  chosen,  and  the  additional 
risks  attendant  upon  any  serious  surgical  operation  must 
thus  be  Incui  -  -  -  which  militate  Beriously  against 

the  life  of  the  little  patient. 

The  prognosis  as  regards  restoration  of  voice  depends 

large!}  upou  the  character,  situation,  size,  and  number 

1 1  tumors,  and  especially  upon  the  question 

of  whether  thej  can  be  extirpated  through  the  mouth  or 
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not  If  in  the  adult  the  growth  be  single,  small,  and 
pedunculated,  and  located  bo  as  to  be  easily  reached  by 
Instruments  introduced  through  the  mouth,  the  chances 
■  idedly  in  favor  of  full  restoration  of  voice  follow- 
ing their  extirpation  ;  but  if, 
on  theother  hand,  the  grow  ihs 
are  mult  ipli  .  sessile,  and  not 
clearly  defined,  Mill  more  if 
they  be  unfavorably  situated, 
a--  in  the  anterior  parts  of  t lie 
larynx,  below  the  vocal  cords, 
the  difficulty  of  their 
thorough  removal  is  greatly 
increased,  and  the  chances  of 
voice-restoration  correspond- 
ingly decreased.  The  ques- 
tion of  the  recurrence  of  the  growth  must  always,  also, 
rne  in  mind  in  deciding  that  of  prognosis. 
In  j  oung  children,  as  has  been  Btated,  the  extra-laryn- 
geal  method  of  operating  must  usually  of  necessity  be 
chosen.  Thyrotomy,  requiring  a  division  of  the  v<  cal 
cords  at  their  anterior  commissure,  lessens  the  chai 
of  restoration  of  the  normal  voice,  but  does  not  bj  any 
means  preclude  it  either  in  children  or  in  adults.  Pallia- 
tive treatment,  in  cases  of  benign  laryngeal  growth,  is  to 
rarely  called  for,  and  is  in  itself  so  unscientific,  that  it  re- 
quires no  consideration  :  a  radical  treatment,  in  the  light 
ot  our  present  knowledge,  is  universally  demanded. 

Treatment. — There  are  but  few  exceptions  to  the  rule, 
that,  an  intra-laryn- 
neoplasm  ha\  ing 
in  en  proven  by  means 
of  the  laryngoscopic 
inspection  to  exist,  it 
.should  be  carefully 
and    thoroughly    re- 

moi  ed  at  :i      The 

exceptions  con  ce  rn 
small  grow  ths  on  the 

epiglottis  and  \  eiiti  ie- 
Ular  hands,  which 
occasion  no  inconve- 
nience and  which  have  been  proven,  by  repeated  exami- 
nations, to  remain  quiescent  as  regards  their  growth. 
Thus  small  warty  tumors,  after  attaining  a  certain  size  in 
these  localities,  undergo  not  infrequently  no  further  de- 
velopment. Small  fibromata  upon  the  vocal  cords  are 
sometimes  seen,  which  occasion  little  or  no  interference 
with  phonation.  Tiny  grow  very  slowly,  and  are  COm- 
monlj  arrested  in  their  development.  To  interfere,  there- 
fore, in  such  cases,  simply  because  a  growth  exists,  is 
uncalled  for. 

The  general  rule,  however,  as  above  stated,  holds  good 
for  the  following  reasons:  Interference  with  phonation 
usually  requires  that  the  growth  be  removed.     A  small 

growth  is  of  icu 
much  more  easily 
removed  than  a 
large  one.  and  the 
chain  i  s  of  remov- 
ing it.  w  ithout  seri- 
ous injurj  to  the 
delicate  structures 
1>\  «  hich  ii  is  sur- 
rounded, or  upon 
which  it  is  sealed, 
if  sessile,  are  better 
the  smaller  the  tu- 
mor. A  tumor  of 
benign  tv  pe,  occur- 
ring in  an  elderly 
person,  may  at  a  later  period  develop  evidences  of  ma- 
lignancy, and.  finally,  sudden  and  dangerous  d}'spnoea 
cur  at  a  time  when  skilled  assistance  is  not  avail- 
able) in  consequence  of  a  sudden  increase  jn  the  size  of 
the  tumor,  which  quickly  assumes  renewed  and  increased 
activity  of  growth,  or  from  some  intercurrent  affection, 
such  as  acute  laryngitis,  oedema,  or  spasm  of  the  irl< >t t is. 
The  n  moval  of  the  laryngeal  minor  having  been  decided 
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upon,  the  means  and  method  require  consideration. 
Practically,  there  is  but  little  difference  of  opinion.  The 
laryngeal  forceps  (Mackenzie-Gottstein)  are  commonly 
employed  by  the  majority  of  operators,  and  certainly 
subserve  the  best  purpose  in  the  largest  number  of  cases. 
Well  warmed,  they  are  introduced  by  the  trained  hand, 
under  the  guidance  afforded  by  the  laryngoscopic  mirror 
and  artificial  illumination,  into  the  larynx,  which  has 
been  thoroughly  anaesthetized  by  the  use  of  a  solution  of 
cocaine.  The  growth  being  seized,  it  is  torn,  in  whole  or 
piecemeal,  or  crushed,  from  its  base,  and  removed  within 
the  blades  of  the  forceps.  Several  sittings  may  be  neces- 
sary to  effect  the  removal  of  a  large  growth.  Complete, 
thorough  extirpation  should  always  be  aimed  at,  and  ef- 
fected if  possible. 

Under  certain  circumstances,  as  has  been  stated,  i.e. , 
in  small  children,  such  an  operation  is  impracticable,  and 
the  larynx  must  be  opened  from  without,  to  permit  of 
the  thorough  removal  of  the  neoplasm.  The  latter  course 
is  also  neces- 
sary in  cases 
where  the 
growth  in  ad- 
ults is  located 
below  the  vocal 
cords,  and  is 
thus  inacces- 
sible by  the 
mouth  ;  and 
again,  in  cases 
where  it  is  of 
great  size  and 
springs  from 
manj'  points  within  the 
laryngeal  cavity,  besides 
being  firmly  attached  with 
a  broad  base  to  the  under- 
lying tissues,  and  cannot 
thus  be  removed  by  the 
natural  passages  without 
great  laceration  and  dam- 
age to  the  laryngeal  struct- 
ures. 

When  the  less  severe 
operations  have  failed,  or 
have  been  decided  to  be 
inapplicable,  or  when  life 
is  in  danger  from  suffoca- 
tion, extra-laryngeal  opera- 
tions may  be  adopted,  but 
then  only.  They  are  thy- 
rotomy,  or  division  of  the 
thyroid  cartilage  alone ; 
complete  laryngotomy,  or 
division  of  the  thyrohyoid  membrane  and  thyroid  and 
cricoid  cartilages,  even  the  upper  rings  of  the  trachea  ; 
sub-hyoidean  pharyngotomy,  i.e.,  transverse  section  of 
the  thyro-hyoid  membrane  ;  and,  finally,  section  of  the 
middle  erico-thyroid  ligament.  Of  these,  the  ones  com- 
monly employed  are  the  first  two,  the  choice  between 
which  will  depend  upon  the  size  and  particular  location 
within  the  larynx  of  the  growth  to  be  removed,  and  the 
amount  of  space  required  for  manipulation.  Sub-hyoid- 
ean pharyngotomy  affords  only  limited  space,  and  is  rare- 
ly indicated.  Mesochondric  laryngotomy,  the  last  pro- 
cedure alluded  to,  may  be  employed  for  the  removal  of 
small  tumors  located  below  the  vocal  cords,  and  some- 
times subserves  a  good  purpose. 

The  details  of  the  surgical  steps  involved  in  these  pro- 
cedures will  be  found  in  the  works  on  General  Surgery. 

Note.— Drawings  Nos.  2030,  2031,  2032.  2033,  203-1,  and  2038  are  origi- 
nal, and  taken  from  life  sketches  by  the  author. 

George  Jr.  Lefferts. 

LARYNX,  BURNS,    SCALDS,    AND    INJURIES    OF. 

Severe  acute  inflammation  of  the  larynx,  involving  the 
submucous  areolar  tissue,  may  follow  the  swallowing  of 
very  hot  liquids,  and  of  corrosive  poisons,  the  inhalation 


Fio.  2039.— Laryngeal  Cutting  For- 
ceps.    (Mackenzie.) 


of  flame  or  of  highly  heated  air,  or  the  impaction  of  a 
foreign  body. 

The  pathological  condition  commonly  met  with  in  the 
first  three  accidents  above  named  is,  practically,  acute 
laryngeal  oedema  :  and,  although  from  the  youth  of  the 
patient,  the  hyperesthesia  of  the  parts,  or  the  urgency  of 
the  symptoms,  a  laryngoscopic  examination  will  often  be 
impracticable,  the_  congestion  of  the  fauces,  on  the  other 
hand,  the  rapidly  increasing  dyspnoea,  and  occasionally 
the  tumefied  margin  of  the  epiglottis  visible  above  the 
tongue,  will  plainly  indicate  the  nature  and  scat  of  the  dif- 
ficulty. Mackenzie  suggests  that  the  tumefaction  which 
follows  the  impaction  of  a  foreign  body  partakes  of  the 
character  of  venous  obstruction,  since  its  occurrence  is 
too  rapid  to  be  accounted  for  by  inflammatory  action. 

The  prognosis  in  these  cases  is  very  serious,  and  great 
promptness  of  action  may  be  required.  The  sucking  of 
cracked  ice,  the  administration  of  a  non-depressant  emetic, 
and  thorough  scarification  of  the  oedema tous  tissue  as. 
described  under  the  title  Glottis,  CEdema  of  the,  are 
highly  recommended.  Of  course,  in  case  of  the  impac- 
tion of  a  foreign  body  the  offending  object  must  be  re- 
moved. Too  much  stress  cannot  be  laid  upon  the  neces- 
sity for  energetic  treatment,  and  when  the  symptoms  are 
urgent,  immediate  recourse  should  be  had  to  tracheotomy, 
or  better  still,  to  intubation  of  the  larynx  after  the  method 
of  O'Dwyer  (see  Larynx,  Intubation  of). 

Laryngitis  from  corrosive  poisoning  is  frequently  fol- 
lowed by  extensive  sloughing,  and  eventually  by  cica- 
tricial contraction  which  may  require  more  or  less  im- 
portant surgical  treatment  for  its  relief  (see  Larynx, 
Stenosis  of).  D.  Bryson  Delavan. 

LARYNX,  CARCINOMA  OF.  By  this  term  is  under- 
stood a  carcinomatous  affection,  originating  in,  and  most 
frequently  limited  to,  the  larynx,  causing  hoarseness, 
dyspnoea,  odynphagia,  dysphagia,  ulceration  and  necrosis 
of  tissue,  lancinating  pains  in  the  ears,  orbit,  and  head, 
haemorrhages,  and.  finally,  death  from  apncea  or  exhaust- 
ion. This  description  applies  with  equal  exactitude  to 
the  epithelial  and  encephaloid  varieties  of  carcinoma, 
which  differ  microscopically,  but  possess,  with  the  ex- 
ception of  differences  to  be  hereafter  mentioned,  essen- 
tially the  same  clinical  history,  progress,  duration,  and 
termination. 

Krishaber  divides  primary  cancers  of  the  larynx  into 
intrinsic  and  extrinsic,  the  former  division  including 
growths  of  the  vocal  and  ventricular  bands,  ventricles, 
etc. ;  the  latter  those  of  the  epiglottis,  ary-epiglottic  folds, 
and  interarytenoid  region.  This  division,  in  my  opinion, 
has  an  important  clinical  foundation,  and  will  be  adopted 
throughout  this  article. 

Intrinsic  cancers  have,  as  early  symptoms,  dysphonia 
or  dyspnoea,  while  the  extrinsic  variety,  on  the  other 
hand,  is  marked  by  dysphagia  and  odynphagia. 

Etiology. — The  influence  of  heredity  as  a  cause  of 
cancerous  disease  of  the  larynx  is  not  positively  estab- 
lished, and  those  instances  tending  to  strengthen  a  belief 
in  an  hereditary  predisposition  are  few.  The  abuse  of 
tobacco  and  strong  alcoholic  liquors,  prolonged  residence 
in  humid  cold  climates,  as  well  as  the  respiration  of  ga"Ses 
or  vapors  of  an  irritating  nature,  all  undoubtedly  predis- 
pose to  the  development  of  carcinoma  of  the  larynx,  es- 
pecially in  those  who  make  violent  use  of  the  voice. 

Traumatism  is  regarded  by  Blanc  and  Demarquay  as 
an  occasional  cause,  and  Fauvel  cites  a  case  due  to  an  ex- 
ternal wound  of  the  neck. 

Oft-repeated  attempts  at  extraction  of  benign  intra-la- 
ryngeal  growths  by  means  of  forceps,  etc.,  are  by  a  few 
writers  held  to  occasionally  terminate  in  the  conversion 
of  an  otherwise  benign  tumor  into  one  of  a  malignant  na- 
ture. 

The  writer,  in  a  considerable  experience  with  benign 
tumors  of  the  larynx,  has  never  observed  any  but  the 
happiest  results  follow  their  extraction  ji<  r  vias  naturales, 
and  is  inclined  to  believe  that  the  nlalignancy  claimed  to 
result  from  evulsion  in  reality  existed  ab  initio. 

Historical. — Prior  to  the  invention  and  general  em- 
ployment of  the  laryngoscope,  carcinoma  of  the  larynx, 
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as  a  primarj  disease,  was  considered  extremely  rare,  and 
only  what  were  improperly  denominated  secondary 
<iii ata  claimed  attention  from  medical  authors 

I  cope  1 1 .  i  ^  nol  only  aided  in  the  earh   rec- 

■i. .11  of  ilit—  disease,  but  has  enabled  the  physician  to 
rve  ii-  development  and  progress  day 
by  d 

The  detection  of  approaching  stenosis,  the  results  of 
medical  and  surgical  treatment,  and,  finally,  the  deter- 
mination of  the  time  when  :i  tracheotomy  Bhould  be  done, 
the  advantages  derived  from  an  intelligent 
use  of  thi-  instrument.  Delavan'a  case  well  illustrates 
the  force  ol  the  above  remarks.  (See  bibliography  at  end 
of  art ! 

In  is'.T  an  instructive  caseof  primary  cancer  of  the 
larynx  was  reported  by  Trousseau.  Louis  and  Barth 
each  report  a  .case,  the  date  of  the  latter's  being  1854. 

A  number  of  so-called  Bee lury  carcinomata,  extend- 
ing from  the  oesophagus,  tongue,  tonsils,  or  pharynx,  to 
the  larynx,  were  reported  at  an  early  dale-,  but  Fauvel 
considers  these  to  be  "cancers  of  vicinity,"  and  not, 
properl}  speaking,  consecutive  (or  secondary),  and  re- 
marks that  "cancer  which  takes  its  origin  at  a  distance 
from  the  vocal  organ,  and  which  in  time  maybedevel 
oped  in  other  regions,  always  respects  the  larynx." 

In  the  past  it-ii  years  numbers  of  primary  laryngeal 
carcinomata  have  been  reported,  and  have  generally  re- 
ceived a  conscientious  and  satisfactory  histological  ex- 
amination. 

i;.  cently  the  case  of  General  I'  S.  (Irani  ha-  Mixed  to 
direct  universal  attention  to  cancer  of  the  throat.     His 

was  an  epithelioma  of  thesqua us  variety,  and  attacked 

primarily  the  pillars  of  the  fauces,  base  of  the  tongue  and 
palate  of  the  right  side.  The  inestimable  value  of  the 
microscope  ami  laryngoscope  a-  instruments  of  diagnosis, 
and  the  utility  of  cocaine  as  a  therapeutic  agent,  were 
demonstrated  to  the  public  mind  during  the  progress  of 
this  case 

Frequency. — Primary  carcinoma  of  the  larynx  is  nut 
a  rare  disease,  as  -"me  writers  have  stated,  and  an  exami- 
nation of  the  literature  of  tin-  Bubject  will  demonstrate 
the  truth  ..l  this  assertion. 

I :i  early  days  the  records  of  malignant  laryngeal 
grow  ih-  were  unaccompanied  by  satisfactory  histological 
data,  and  hence  Beveral  systematic  writers  have  been 
forced  to  exclude  numerous  imperfect  cases  from  their 
writings,  thus  seemingly  reducing  the  aggregate. 

Buthn,  for  example,  in  his  monograph  has  collected 
only  titty  authentic  cases,  having  found  it  essential  fur 
purposes  of  analysis  t<>  admit  only  tumors  examined  with 
the  microscope.  It  is  a  settled  fact  that  male-  are  more 
liable  to  cancer  of  the  larynx  than  females,  and  of  But- 
lin-  iitt\  cases  fortj  occurred  in  males.     Whether  this 

greater  liability  in  the  male  i-  due  to  habit-,  exposure, 
ami  occupation  is  unknown;  hut  Fauvel  suggests  that 
the  larynx  i-  more  liable  to  malignant  growths  in  men 
than  in  women,  because  these  diseases  find  in  the  latter 

prepared  foT  them  in  the  niainnia  and  uterus. 
Profession  or  occupation  does  not  appear  to  exercise  a 
marked  influence  in  causing  this  disease,  although  alco- 
holic liquors  and  Bhouting  may  invite  its  development  in 

th"-i    ha\  ing  a  pfedi-po-il  ion. 

The  following  table  from  Uutlin  .-how-  the  ages  of  his 
fiftj  collected  cast  - 
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Total 60 

m  \  i  —The  Bite  of  the  cancer  is  variable,  and  it  becomes 
difficult  alter  it  ha-  encroached  upon  other  part-  to  posi- 
tively determine  the  point  primarily  invaded 

The  entire  larynx  is  I       Ih  covered  by  the  growth, 

or  the  i  piglotlifl  may  he  so  BWolfi  :i  ..-  to  oh-cure  the  in- 
terior of  the  larynx ' 


Ziemssen  claims  that  the  vocal  hand-  or  ventricles  of 

Ml  i  .  &g  ni  are  the  elective  point-  from  which  these  tin 

originate.     In  Fauvel's  87  edses  26  'he  left  side, 

and  of  these  in  were  of  the  ventricular  band.     M.  M 
kenzieii  oi  primary  laryngeal  cancer  met  with  18 

on  the  I,  It  and  17  on  the  right  sicu — 15  of  the  right  and 
18  of  the  Nit  ventricular  band — thus  giving  56.7  to  4:);i 
a-  the  relative  frequency  with  which  the  two  ventricular 
hand-  are  attacked. 

Prom  the  above  it  is  apparent  that  the  middle  and  up- 
per portions  "1  the  larynx  arc  the  favorite  starting  points 
for  cancer  of  this  organ,  the  ary -epiglottic  folds  and  epi- 
glottis being  finally  involved  by  a  spreading  of  the  growth. 

Fauvel  has  -ecu  the  epiglottis  invaded  primarily  only 
once  in  thirty-seven  cases,  M.  Mackenzie  six  time-  in 
liln  three  cases,  ami  Ziemssen  mentions  it  thirteen  t.: 
it]  ninety  six  collected  cases. 

Various  theories  have  been  advanced  to  explain  why 
cancer  of  the  larynx  should,  in  the  large  majority  of  in- 
stances, involve  the  left  Bide,  hut  they  are,  in  the  estima- 
ti if  the  writer,  unsatisfactory.  M.  Mackenzie  has  ob- 
served that  in  hi-  fifty-three  cases  the  various  portioi 
the  larynx  were  attacked  with  the  relative  frequency  he- 
low  mentioned  . 

ventricular  band 15 

Loft  ventricular  baiul 13 

i  .ird 3 

Left  \  oca]  cord  and  subglottic  region 2 

Bight  vocal  cord  a 

Anterior  •  omniissure  of  the  vocal  bands '-' 

Epiglottis   6 

Posterior  surface  of  criooig  cartilage 1 

Whole  larynx 9 

53 

Pathologk  \i.  Anatomy. — Carcinoma  assumes  two 
leading  types  in  the  larynx,  the  epithelial  and  the  en- 
cephaioid  or  medullary.  The  histological  character-  of 
these  two  varieties,  when  found  in  the  larynx,  are  identi- 
cal with  those  distinguishing  like  growths  in  other  org 
Carcinoma,  a-  j-  well  known,  embraces  four  principal 
varieties,  viz.,  epithelioma,  medullary  or  encepbaloid, 
BCirrhuS,  and  colloid;  the  two  former  will  alone  receive 
consideration  in  this  article.  A  gnat  deal  of  the  uncer- 
tainty exi-tim:  in  reference  to  the  histogenesis  of  carci- 
noma i-  attributable  to  the  complex  character  of  its  ana- 
tomical structure  (see  article  on  Carcinoma.  Patholog 
Anatomy  of). 

By  far  the  most  common  form  of  tumor  i-  the  epithe- 
lioma, forty-live  of  Mackenzie's  fifty-three  cases  of  can- 
cer being  of  this  nature  and  only  six  encepbaloid.  In 
sixty-eight  cases  collected  by  Ziemssen  .fifty-seven  were 
epitneliomatous  and  nine  encephaloid.  Seventeen  of 
Schroetter's  twenty  cases  were  epitheliomata.  In  Fau- 
vel's experience,  however,  the  relative  frequency  of  the 
two  form-  wa-  almost  identical. 

Symptoms.-  The  symptoms  presented  by  primary  car- 
cinoma of  the  larynx  may  he  divided,  for  convenience  of 
discussion,  into  thi  ictional,a  tcopt'c,aa& 

teral   nature.     These  symptoms,  except  as   regards 

the   laryngOSCOpic  appearances,  are  the  same  whether  the 

di-ea-e  he  of  the  epithelial  or  the  encephaloid  variety. 
Functional  symptom-  may  proceed  from  the  organs  of 
phonation,  respiration,  or  deglutition,  ami  their  severity 
is  in  direct  proportion  to  the  malignancy  of  the  disi 
and  the  extent  of  laryngeal  tissue  attacked.  The  very 
first  noticeable  symptom  in  the  vast  majority  of  i  as<  s 

inornate  is  a  huskiness  or  enfeeblement  of  the  voice, 
at  first  transient,  but  later  permanent   in  character.     A 

Iromal  hoarseness  may  exist  for  from  one  to  five  \  i 
prior  to  the  appearance  of  the  di-ea-e.  When  the  ven- 
tricular or  vocal  hand-  ate  affected  (intrinsic  cancer)  the 
voice  rapid  1  j  becomes  hoarse;  hut  involvement  of  the 
i  piglottis,  posterior  laryngeal  wall,  or  oesophagus  (extrin- 
-ii  cancer),  may  result  in  no  alteration  of  voice,  although 
causing  more  or  less  odynphagia  and  pain  of  a  darting, 
cutting  character. 

Tin      .  ■  is  never  entireh  lost,  a-  it  is  in  tuberculosis 
of  the  larynx,  and  tin  patient  can  make  himself  heard  by 
violent  effort,  even  in  tin  a  Ivaneed  stage  of  the  «.  1  i — « 
Tie   patii  nt  generally  attributes  his  huskiness  to  a  simplo 
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Larynx. 

Larynx. 


catarrhal  inflammation,  and  does  not  concern  himself 
greatly  until  after  several  months,  or  even  a  year,  when 
the  voice  has  become  harsh  and  progressively  weaker. 
He  then  seeks  medical  advice. 

1I< >t triteness  in  the  earlier  stages  of  laryngeal  carcinoma 
is  often  due  to  implication  of  the  inferior  or  recurrent 
laryngeal  nerve  ;  but  when  the  ulcerative  process  has  com- 
menced depends  upon  an  alteration  of  structure,  or  the 
presence  of  buds  and  vegetations  within  the  vocal  organ. 
When  these  vegetations  are  expelled  spontaneously,  ex- 
tracted by  the  forceps,  or  destroyed  by  chemical  caustics, 
the  voice  may  be  partially  regained,  only  to  be  again  im- 
paired by  the  unceasing  progress  of  the  disease.  Fauvel 
states  that  rest  to  the  larynx,  following  a  tracheotomy, 
lessens  congestion  and  tumefaction  of  the  parts,  and  fre- 
quently in  ten  days  the  voice  is  so  improved  as  to  lead 
the  patient  into  a  deceptive  hope  of  recovery. 

Gradual  and  progressive  embarrassment  of  respiration 
supervenes  early  in  the  course  of  this  disease,  and  as 
sumes  all  degrees  of  gravity  from  slight  dyspnoea  to 
fatal  asphyxia.  Respiratory  disturbances  vary  much,  but 
depend  in  a  great  measure  upon  the  amount  of  carcino- 
matous mass  obstructing  the  glottic  orifice,  the  degree  of 
subglottic  oedema,  the  existence  of  arytenoid  ankylosis, 
perichondritis,  the  paralysis  of  intra-laryngeal  muscles,  etc. 
The  patient  first  becomes  conscious  of  dyspnoea  upon  mak- 
ing slight  physical  exertion  :  running,  going  up  the  steps 
briskly,  lifting,  etc.  Later  a  rough  laryngeal  sound,  of  a 
harsh  piping  character,  known  as  "cornage,"  is  devel- 
oped, and  is  considered  by  Fauvel  as  characteristic. 
Suffocative  spasm  and  cyanosis  frequently  occur  at  this 
period  of  the  disease,  and  the  life  of  the  patient  is  thus 
threatened.  The  attacks  are  usually  nocturnal,  and  in 
many  cases  they  have  been  followed  by  sudden  death. 
Enlarged  cervical  or  bronchial  glands  may  cause  as- 
phyxia by  direct  pressure  on  the  trachea  or  recurrent 
nerve  ;  in  the  latter  instance  a  paralysis  of  the  intrinsic 
muscles  results. 

In  speaking  of  impaired  vocalization,  resulting  from 
obstruction  of  the  glottic  orifice  by  cancerous  masses,  it 
was  mentioned  that  the  expulsion  or  extraction  of  such 
masses  was  often  followed  by  improvement  of  voice.  In 
like  manner,  respiration  is  rendered  temporarily  less  dis- 
tressing when  dependent  upon  similar  obstructions. 

The  exact  period  at  which  interference  with  deglutition 
takes  place  depends  greatly  upon  the  location  or  scat  of 
the  carcinoma,  as  well  as  upon  the  rapidity  of  ulcerative 
changes.  When  the  epiglottis,  ary-epiglottic  folds,  or 
the"  arytenoid  region  are  the  seat  of  disease  (extrinsic  can- 
cer) deglutition  is  soon  affected,  either  as  odynphagia  or 
dysphagia  ;  but  when  the  primary  seat  of  disease  involves 
a  ventricular  band  (intrinsic  cancer),  these  symptoms  are 
postponed.  The  odynphagia  and  dysphagia  are  well-nigh 
constant  accompaniments  of  carcinoma  of  the  larynx,  and 
increase  pan  passu  with  the  disease,  until  finally  the  pa- 
tient can  only  with  the  greatest  care  swallow  liquids  or 
mucilaginous  substances  without  causing  violent  cough 
and  suffocative  spasm.  Inability  to  swallow,  either  from 
mechanical  obstruction  or  pain,  occasionally  terminates 
in  the  escape  of  food  into  the  air-passages,  a  dangerous 
and  sometimes  fatal  accident.  The  pain  extends  to  the 
ears,  orbits,  jaws,  and  entire  head,  and  is  of  a  shooting, 
cutting  character.  Pressure  over  the  larynx  is  usually 
painful,  even  in  the  earlier  period  of  the  disease,  and 
copious  salivation  is  quite  a  frequent  symptom.  The 
saliva  is  rarely  swallowed,  and  escapes  from  the  earners 
of  the  patient's  mouth. 

In  patients  who  have  been  tracheotomized  there  is  a 
marked  amelioration  of  the  symptoms  above  noted,  as 
referable  to  phonation,  respiration,  and  deglutition.  The 
voice  is  improved,  suffocative  attacks  prevented,  and 
swallowing  becomes  easier,  especially  if  there  was  pre- 
vious mechanical  obstruction  from  arytenoid  engorge- 
ment. Tracheotomy  is  urged  \>j  Fauvel  as  a  method  of 
relief. 

Laryngoscopic  Symptoms. — The  first  signs  of  cancerous 
disease  of  the  larynx  are  by  no  means  pronounced,  and 
consist  of  simple  hyperemia  and  hypertrophy;  symp- 
toms alike  common  to  catarrhal,  syphilitic,  or  tubercular 


laryngitis  in  their  incipiency.  Later  the  tumor  gradually 
forms  ;  at  first  it  is  of  a  dirty,  reddish -brown  color,  with 
a  smooth,  broad  base,  which  steadily  increases  in  dimen- 
sions until  just  prior  to  ulceration,  when  the  entire  mass 
may  assume  a  purple  hue.  Ulceration  is  always  pre- 
ceded by  infiltration,  and  the  disfigurement  of  the  larynx 
early  in  the  course  of  this  disease  may  be  enormous,  fur- 
nishing a  strong  point  for  its  differentiation  from  syph- 
ilis. The  mucosa  in  the  vicinity  of  the  tumor  is  of  a 
deep  red  hue,  but  becomes  studded  with  .vegetations  and 
anaemic  as  the  disease  advances.  The  cancer  may  be 
single  or  multiple,  is  of  variable  size,  and  is  frequently 
bathed  in  a  purulent  secretion  or  ichorous  muco-pus. 
The  general  symptoms  now  become  marked,  and  at  this 
period  a  clear  diagnosis  becomes  possible.  In  the  en- 
cephaloid  variety  of  the  disease  the  tumor  appears  in 
single  nodules  and  ulcerates  early.  As  soon  as  ulcera- 
tion is  established,  a  process  of  sprouting  commences, 
and,  as  Fauvel  has  well  pointed  out,  the  vegetations  issue 
from  the  ulcerated  surface,  and  do  not  attack  the  sur- 
rounding mucous  membrane,  which  remains  more  or  less 
intact  for  some  time,  being  but  slowly  eaten  away  by  the 
spreading  of  the  primary  ulcer.  On  the  other  hand,  in 
epithelioma,  as  soon  as  an  ulcer  has  formed,  a  series  of 
vegetations  spring  up  about  its  margins,  and  these  new 
growths,  by  ulcerating  in  their  turn,  rapidly  increase 
the  original  loss  of  substance.  The  exact  color  of  the 
vegetations,  in  both  the  epithelioma  and  cncephaloid,  is 
difficult  to  determine,  as  their  surface  is  unequal,  sup- 
purating, bleeding,  or  covered  with  grayish  mucus  or 
blood-clots. 

Hard  oedema  is  apt  to  occur,  and  the  surface  adjacent 
to  the  ulcers  becomes  red  and  glazed  in  aspect.  As  dif- 
ferent parts  of  the  larynx  are  invaded,  new  tumors  form 
and  undergo  ulceration. 

Curious  as  it  appears,  only  one  side  of  the  larynx  is 
generally  attacked,  and,  as  before  stated,  preferably  the 
left, 

The  papillary  vegetations  in  the  encephaloid  cancer 
become  fungous,  cause  stenosis,  and  require  the  perform- 
ance of  tracheotomy  oftener  than  the  vegetations  of  epi- 
theliomata.  In  short,  in  a  well-defined  case  of  carcinoma 
of  the  larynx  the  appearance  may  be  that  of  one  slough- 
ing mass,  whose  parts  are  absolutely  unrecognizable,  and 
Blanc  has  well  said,  "  At  a  comparatively  early  epoch  of 
the  malady  the  alterations  of  the  larynx  take  forms  so 
diverse  that  not  only  does  one  cancerous  larynx  not  re- 
semble others,  but  even  the  same  larynx,  examined  at 
different  periods,  will  often  present  widely  different  as- 
pects. " 

General  Symptoms. — Pain. — Dull  in  the  earlier 
stages,  later  sharp,  cutting,  constant  in  character.  Dur- 
ing the  ulcerative  period  these  pains  assume  an  excrucia- 
ting severity,  and  are  reflected  from  the  larynx  to  the 
ears,  orbits,  forehead,  and  jaws.  The  pain  developed  by 
digital  pressure  over  the  larynx  is  rarely  of  a  serious 
nature,  and  is  attributable  to  tumefaction  and  tenderness 
of  the  cervical  and  sub-maxillary  glands.  As  before 
stated,  when  the  oesophagus  is  concerned  in  the  destruc- 
tive process,  pain  is  an  early,  constant,  and  grave  symp- 
tom. 

Cough. — This  is  by  no  means  a  common  symptom,  al- 
though the  sensation  of  irritation  and  fulness  about  the 
larynx  may  cause  expidsive  attempts  at  cough. 

Expectoration. — The  sputum  in  advanced  cases  is  puru- 
lent, occasionally  fetid,  and  mixed  with  blood  as  well  as 
disintegrated  portions  of  the  cancerous  mass.  Especially 
is  this  the  case  in  epithelioma,  and  as  a  very  small  piece 
will  suffice  to  determine  the  exact  histological  nature  of 
the  tumor,  an  examination  in  this  direction  should  al- 
ways be  made. 

Salivation. — The  secretion  of  saliva  is  greatly  aug- 
mented with  the  progress  of  cancer,  and,  owing  to  painful 
deglutition  or  dysphagia,  this  fluid  flows  from  the  mouth 
night  and  day, 'often  reaching  several  quarts  during  a 
period  of  twenty-four  hours.  Sleep  is  obtained  with  dif- 
ficulty, and  the  bed-linen  is  usually. saturated  with  the 
salivary  secretion. 

Odor. — The  breath  becomes  foul  with  the  commence- 
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at  ion,  1>iii  the  patient  is  unco  I  the 

odor,  from  ii-  ■  onstant  presence  blunting  olfactory 
bility. 

■  rr/tii;/i . — A  frequent  and   patho  symp- 
tom, varying  in  degree  from  slight  tinging  of  the  expec 
toration  with  blood  in  a  copious  and   mon    i  con- 
flow     The  sputum  is  occasionally  mixed  w  iili  . 

black  coagula,  showing  signs  of  a  protracted  staj   in  the 
larynx  (ventricli     oi   Sloi    tgni)  prior  to  expulsion.     D 
charges  ol  pure  blood  are  not  accompanied  bj 
the  frequi  b  excited  by  the  flow  prev<  ol  -  their  for- 

mation.    In  tracheotomatized  patients  blood  may  escape 
through  the  cannula. 

Thi  i  Eternal  condition  of  the  i 
affords  any  positive  evident  trds  laryngeal  i 

Occasionally,  as  the  disease  advances  (aftei 
to  twelve  months),  the  Bub-maxillary  and  cervical  glands 

enlarged  and  the  thyroid  cartilage  may  be  pressed 
outward  rl  has  well  Baid,  the  carti 

feels  much  like  a  "  crustacean   carapace."    The  connec- 
tion between  the  lymphatics  of  the  larynx  and  theg 
dular  system  is  not   so  intimate  as  in  the  pharynx,  and 
hence  we  notice  involvemenl  of  the  glands  more  in  the 

died  extrinsic  than  in  the  intrinsic  laryngeal  cancer. 
The  lymphatics  of  the  larynx  are,  according  to  Sappey 

■  lika.  abundant  ;  but  they  arc  peculiarly  arrangi  '1 
and^form  a  network  of  their  own  without  anastomosing 
with  the  lj  mphaticsof  neighboring  parts.  Enlai 
trachea]  and  peribronchial  glands  may.  by  direct  pressure 
upon  the  trachea,  cause  stenosis  and  diminished  respira- 
tory murmur. 

General  StaU  of  tin  Patient, — The  subject  shows  evi- 
dence of  a  malignant  cachexia  aggravated  bj  the  particu- 
lar location  ol  the  cancer  and  the  degree  of  its  interfer- 
with  vital  functions.  The  usual  victims  of  cancerous 
disease  of  the  larj  n\  are  those  in  robust  health,  and  their 
functions  remain  normal  until  ulceration,  pain,  dyspnoea, 
dysphagia,  and  gastric  disturbances  begin,  when  emacia- 
tion rapidly  appears.  The  patient  now  has  a  pale  yellow, 
or  "  waxj  "  complexion,  which  is  well  marked  in  those 
upon  whom  tracheotomy  has  been  performed  and  in 
whom  an  earlier  death  from  asphyxia  has  thereby  b©  d 
rted.  It  must  be  here  stated,  however,  that  in  very 
ran  instances  of  primary  intrinsic  carcinoma  of  the  lar- 
ynx the  developmi  nt  of  the  i  at  I  1 1  l  i  facies  does  ii.it  oc- 
cur  until  toward  the  end  of  the  disease. 

Diagnosis.  —  Prior  to  ulceration,  cancer  may  be  con- 
founded with  hypertrophic  inflammation  of  the  larynx, 
but  this  disease  is  usually  bilateral,  while  cancer  is  nearly 
always  unilateral,  limited  to  the  left  side,  and  at  first  to 
one  cord.  A  red  color  is  indicative  of  simple  inflamma- 
tion, whereas  a  dirty,  reddish-brown  hue  would  sugi 
cancer.  In  laryngitis  the  dull  pain  of  cancer  is  want- 
ing. 

Fapillomata  often  invade  the  entire  larynx  or  any  part 
oi  it.  and  simulate  epithelioma.  Here,  also,  both  sides  of 
the  larynx  maj  be  covered;  there  is  aphonia,  no  dys- 
phagia, no  lancinating  pain,  no  bleeding,  and  m>  lym- 
phatii  or  i    her  symptom  of  malignancy. 

nora  previous  to  ulceration  might  be  mi-- 
taken  for  cancer,  but  the  history  of  the  patient,  the  rarity 
of  such  tumors,  and  the  effects  of  anti-sj  philitic  medica- 
tion should  snh e  this  question. 

Subsequent  to  ulceration  cancer  might  be  taken  for  tu- 

ifulous,  or  syphilitic  disease  of  the  larynx. 

elop  in   the   posterior 

portion  of  the  larynx,   rarely  vegetate,  produce  caries 

and  necrosis  of  carti  le  oedema,  and  the  disci 

bundant  pus.  The  ulcers  are  nearly  always  second- 
ary to  pulmonary  tuberculosis.  Tuberculosis  occurs  at 
.all"  ages  and  in  both  sexes  alike,  the  haemorrhage  is  bron 
chiaf,  and  the  pain  is  not  lancinating,  as  in  carcinoma 

■Mi  takes  place  at  an 
when  cancer  does  not  occur,  is  indolent,  free  from 
oedema,  granulating,  not  fungous,  and  is  habitually 
companied  \<\  the  general  mamfestatioi  ifula. 

Syphilitic  ulcere  are  usuallj  found  upon  the  epiglottis 

or  in  the  anterior  portion  of  the  larynx  .  they  have  raised 

s  and  indurated  borders,  around  which  is  a  uicm- 


brane,  carmine  in  color,  and  not  reddish  brown  or  purple. 

A-  there  Him  be  salivation,  acute  pain,  glandular  enlai 
ment,  and  dysphagia,  the  diagnosis  should  be  guarded, 
Antisyphilitic  nine. ins  constitute  the  test  in  doubt- 
ful cases.  Pauvel  subjects  all  his  cancerous  patients  to  a 
mixed  treatment  for  syphilis.  The  differential  diagi 
(if  cancer,  which,  as  remarked,  is  difficult  at  the  outset, 
in.  s  after  a  few  weeks'  observation  of  the  patient. 
confirmed,  owing  to  the  constant  progress  of  the  dia 

:  all  efforts  at  ci<  atrization,  and  the  inutility 
oJ  s\  philitic  treatmi 

Prognosis. — Always  fatal,  whither  the  cancer  is  ept 
thelial  or  enoephaloid.  Tracheotomy  undoubtedly  pro- 
longs life  and  holds  oul  all  the  comfort  and  hope  which 

is  claimed  for  the    more    radical  and   hemic    operation  of 

Ian  ngectomy. 

Whether  a  laryngectomy  in  the  very  incipiency  of 
primary  intrinsic  carcinoma  of  the  larynx  will  effect  a 
permanent  cure  tin- future  can  alone  determine.  The 
tendency  of  operators  now  is  to  laryngectomatize  only 
commencing  cases. 

The  most  favot  mplete  laryngectomy 

lor  carcinoma  have  perhaps  been  obtained  in  the  follow- 
ing cases  especially  selected  by  the  writer.     Thiersch's 

and   Winiwarter's  patients  were  living  three  Veal's  and  six 

months  aft  r  operation,  while  Novaro's,  Halm's,  and  I  ■ 

e  li\  in.Lr  two  years  afterward.    Some  twenty 
cases  havi   lived  for  periods  varying  from  six  to  fifteen 
months. 
According  to  Hahn  recurrence  is  no  more  frequent  in 
■  tions  of  the  larynx  than  after  total  extirpation. 

Progress,    Duration,    Termination.— 7%<  pi 
not  differ  materially  for  epithelioma  or  encephaloid 

cancer  of  the  larynx  ;  the  alterations  of  voice  usually  pre- 
cede dysphagia,  or  they  may  have  an  identical  cause  and 
In-  simultaneous.  The  peculiar  "  coinage  "  is  coincident 
with  hard  oedema  and  ulceration.  In  very  rare  cases  of 
intrinsic  cancels  of  the  larynx,  the  dysphagia  may  not 
appear  until  even  after  it  has  been  necessary  to  perform 
tracheotomy.  The  pain  becomes  almost  intolerable  the 
moment  the  arytenoid  region  is  attacked.  Submaxillary 
enlargement   always  accompanies,   and  sometimes  pre- 

Cedl  s.   ulceration. 

77,,  duration  of  the  disease  depends  upon  the  form  of 
cancer,  and  whether  or  not  tracheotomy  has  been  per- 
formed. 

Pauvel  found  that  seven  cases  of  encephaloid  in  which 
tracheotomy  was  not  performed  lived  three  years  on  an 
average,  while  eight  cases  tracheotomatized  lived  three 
rs  and  nine  months,  six  cases  of  epithelioma  not 
tracheotomatized  averaged  one  year  eleven  months,  while 
seven  cases  tracheotomatized  averaged  four  years.  Thus 
the  progress  of  encephaloid  where  tracheotomy  has  not 
been  performed  is  slower  than  epithelioma.  Where 
tracheotomy  is  done  in  epithelioma  life  is  prolonged  two 
years  and  one  month,  and  w  here  it  is  done  in  encephaloid 
a  prolongation  of  nine  months  is  obtained.  Tracheotomy 
always  extends   life   and    is    both   useful  and   necessary. 

The  course  of  laryngeal  carcinoma  is.  in  general,  very 
slow.  In  twenty-seven  cases  in  which  accurate  informa- 
tion was  given  with  regard  to  the  duration  of  the  entire 
disease.  Ziemssen  found  it  lasted — 

Patients. 

Prom  c  months -1 

- 

Twi  Ive  months  •'* 

7 

(Kir  twentj  f.mr  months 2 

8 

i  Ivor  t our  yean     3 

Over  six  yean 1 

1 

in.i  1 

Total 27 

Termination.— Always  fatal,  by  cither  cachexia,  ap- 
tiiea.  or  inanition.  Sometimes  sudden  death  results  from 
passage  t  ins  into  the  bronchial  tubes  and  pul- 

monary vesicle  ionally  form  during  the 

disease  and  may  l'uptur.  externally  in  the  anterior  cervi- 
cal region,  or  into  the  oesophagus.     Tortious  of  disiute- 
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grated  cartilage  may  escape  through  fistulous  openings, 
or  he  expectorated  during  coughing. 

Treatment. — With  the  hest  directed  medical  and  sur- 
gical therapeusis  we  can  only  expect  to  prolong  life  or 
afford  our  patient  comparative  ease  during  the  progress 
of  this  painful  disease. 

Tonics  and  alteratives  should  he  persistently  adminis- 
tered, and  the  usual  systemic  management  of  carcino- 
matous disease  intelligently  employed.  An  important 
rule,  however,  always  to  he  borne  in  mind,  is  to  employ 
no  medication  which  interferes  with  the  processes  of  as- 
similation. 

Fauvel  subjects  all  his  cases  of  carcinoma  of  the  larynx 
to  a  preliminary  antisyphiiitic  course  of  medication,  ex- 
perience demonstrating  the  value  of  this  method.  Inunc- 
tions over  the  larynx  of  the  oleates  of  morphine,  cocaine, 
or  mercury,  as  well  as  opium,  belladonna,  and  chloral 
hydrate,  when  combined  with  simple  ointment,  give 
much  comfort  in  the  advanced  stages,  and  render  deglu- 
tition possible.  Hypodermatic  injections  of  morphia  or 
cocaine  in  the  vicinity  of  the  larynx  should  he  employed 
when  necessary  to  control  pain. 

Endo-laryngeal  treatment,  consists  first  in  the  topical 
medication  of  affected  parts  by  means  of  solutions,  sprays, 
powders,  or  vapors,  and  second,  in  the  extraction  of 
portions  of  the  cancerous  mass  (for  the  relief  of  urgent 
respiratory  and  vocal  embarrassment,  resulting  from 
laryngeal  stenosis).  Solutions  are  employed  principally 
to  lessen  pain  or  for  cauterization,  the  most  valuable  be- 
ing :  Morphine  sulphate,  gr.  iv.-viij.  to  f  3  j.  of  water  ; 
cocaine  hydrochlorate,  gr.  v.-xxv.  to  f  3  j.  of  water  ;  lac- 
tic acid,  Z  j.-ij.  to  f  |  j.  of  water;  ext.  opium  aq.,  gr. 
x.-xv.  to  f  5  j.  of  water.  A  solution  of  iodoform,  3  ss. 
to  f  I  j.  of  ether,  acts  well  when  cautiously  used,  and  the 
writer  has  obtained  excellent  results  from  the  oleate  of 
cocaine,  of  five  per  cent,  strength. 

The  ordinary  chemical  caustics  consist  of  chromic  acid, 
nitric  acid,  acid  nitrate  of  mercury,  and  mono-chlor-acetic 
'acid,  either  pure  or  diluted  with  water.  The  above  solu- 
tions should  be  accurately  applied  to  the  diseased  parts 
of  the  larynx,  by  means  of  a  properly  curved  laryngeal 
brush  or  on  a  sound  armed  with  absorbent  cotton. 

Sprays. — Antiseptic  and  detergent  sprays  of  carbolic 
acid,  creasote,  potassium  permanganate,  mercuric  chlo- 
ride, thymic  acid,  boracic  acid,  bromine,  and  solution  of 
chlorinated  soda,  etc.,  become  indispensable  after  ulcera- 
tion is  well  established  and  the  expectoration  has  become 
fetid. 

The  sprays,  cold  or  warm,  should  he  frequently  em- 
ployed, and  aid  in  preventing  early  derangement  of  the 
digestive  functions  from  the  presence  of  offensive  dis- 
charges in  the  air-  or  food-tracts.  Sprays  are  also  most 
serviceable  in  disguising  the  offensive  and  occasionally 
unbearable  breath  noticed  in  some  cancerous  patients. 

Powders. — These  preparations  may  be  employed  both 
as  analgesics  and  antiseptics,  and  are  to  be  be  applied  di- 
rectly to  the  interior  of  the  larynx  by  means  of  one  of 
the  various  forms  of  insufflator  designed  for  the  purpose. 
Insufflations  consisting  of  morphine,  cocaine  hydrochlo- 
rate, or  iodoform,  mixed  with  starch,  sugar-of-milk,  or 
lycopodium,  will  be  found  among  the  most  valuable. 
Among  the  antiseptic  iusufflations  boracic  acid  and  resor- 
cin  may  be  mentioned. 

In  spite  of  the  theoretical  objections  urged  against  the 
employment  of  powders  within  the  larynx,  upon  the 
ground  of  their  non-absorption,  the  fact  remains  that 
pain  may  he  assuaged  by  such  preparations. 

Vapors.  —The  inhalation  of  the  vapors  of  cannabis  in- 
dica,  conium,  opium,  belladonna,  tr.  benzoin  co.,  and 
other  anodyne  and  sedative  drugs,  will  be  found  to 
afford  great  relief  to  those  patients  who  are  capable  of 
active  inhalation. 

From  TT|_  xx.  to  f  3  ij.  of  the  medicament  is  to  be 
added  to  O  ss.  of  water  heated  to  190°  or  200°  F.  and 
inhaled  from  a  Mudge  or  Wolfe  bottle,  a  Mackenzie 
inhaler,  a  tin  cup,  or  a  tea-pot. 

Endo-laryngeal  Operation. — Little  can  be  accomplished 
in  the  direction  of  complete  removal  of  an  ill-defined 
malignant  growth  per  vias  naturales,  although  a  few  for- 


tunate results  of  this  nature  are  on  record.  The  writer 
ventures  to  express  his  doubts  as  to  the  possibility  of 
such  cures.  A  precept  of  first  importance  for  our  guid- 
ance in  resorting  to  endo-laryngeal  interference  of  a  sur- 
gical nature,  is  never  to  meddle  unnecessarily,  and  then 
only  for  the  relief  of  urgent  symptoms.  That  tearing, 
scraping,  and  imperfect  cauterization  of  laryngeal  car- 
cinomata  may  occasionally  add  fuel  to  the  flame,  will,  I 
think,  be  admitted  by  every  experienced  laryngologist. 
The  maxim  "  Never  interfere  actively  without  a  distinct 
object,"  is  in  every  sense  appropriate  and  worthy  of  con- 
sideration here. 

When,  however,  a  laryngeal  carcinoma  ulcerates,  and 
the  swollen  mass  is  so  voluminous  as  to  prevent  phona- 
tion  or  respiration,  it  is  justifiable  to  destroy  the  mass  by 
extraction,  by  chemical  caustics,  or  by  the  galvano- 
cautery. 

If  a  previous  tracheotomy  has  been  performed  and  the 
patient  breathes  below  the  obstructed  point,  evulsion  by 
forceps  or  the  burning  out  of  the  vegetating  mass  with 
the  galvano-cautery  is  of  comparatively  easy  performance 
for  an  expert.  When  the  galvano-cautery  knife  is  em- 
ployed the  cancer  is  to  be  deeply  incised,  and  when 
crumbling,  softening,  and  suppuration  supervene,  large 
portions  of  the  tumor  can  be  extracted  by  the  aid  of  for- 
ceps, haemorrhage  rarely  occurring.  Concentrated  solu- 
tions of  chromic  acid,  varying  in  strength  according  to 
the  sensibility  of  the  patient,  may  be  used  to  destroy  the 
cancerous  mass. 

In  very  rare  instances  abscesses  develop  within  the 
larynx  in  the  course  of  cancer,  and  can  be  evacuated  by 
means  of  the  laryngeal  bistoury,  thus  avoiding  internal 
rupture  and  suffocation  or  external  rupture  and  fistulous 
openings. 

Surgical  treatment  proper  maj'  be  cither  radical  or  pal- 
liative :  the  radical  measures  include  extirpation  of  the 
larynx,  sub-hyoidean  pharyngotomy,  and  thyrotomy ;  the 
palliative,  tracheotomy,  laryngotomy,  and  laryngo-trache- 
otomy. 

Laryngectomy. — This  radical  operation  has  been  per- 
formed one  hundred  and  six  times,  fifty  odd  of  which 
were  for  carcinomatous  disease  of  the  larynx.  M.  Mac- 
kenzie, Burow,  Blum,  Cohen,  Halm,  and  Baratoux  have 
prepared  excellent  tables  of  partial  and  complete  laryn- 
gectomies. The  justifiability  of  and  advantage  resulting 
from  a  laryngectomy  may  even  to-day,  twenty  years 
after  Watson's  case,  operated  upon  in  1806,  be  regarded  as 
subjudice.  The  weight  of  evidence,  in  the  writer's  esti- 
mation, is  against  its  performance  in  any  but  the  most 
favorable  subjects,  and  then,  at  an  early  period  of  the 
carcinomatous  disease. 

The  longevity  of  patients,  who  have  received  only  pal- 
liative treatment  (medical  and  surgical),  as  compared  with 
those  laryngectomatized,  is  assuredly  favorable  to  the 
adoption  of  palliative  measures. 

Death  resulted  within  eight  days  in  forty -two  percent, 
of  the  reported  cases  of  extirpation  of  the  larynx,  usually 
from  shock  or  pneumonia. 

The  operation  requires  from  one  to  three  hours,  and  is, 
per  se,  an  undertaking  of  great  difficulty,  although  the 
larynx  is  prominently  situated,  and  its  outlines  plainly 
visible.  The  complications  may  be  endless  and  insur- 
mountable. 

Sub-hyoidean  Pharyngotomy. — This  operation  should, 
in  the  writer's  opinion,  never  be  relied  upon  for  the 
radical  cure  of  primary  carcinoma. 

Thyrotomy. — The  results  of  this  operation  have  been 
extremely  unsatisfactory,  immediate  death,  inability  to 
complete  the  operation,  or  an  early  recurrence  of  the  can- 
cer appear  to  have  usually  followed  thyrotomy.  Bruns 
has  shown  that  the  functions  of  the  larynx  have  often 
been  seriously  injured  by  thyrotomy,  and  this  is  apparent 
when  we  reflect  that  it  is  necessary  to  excise  every  parti- 
cle of  morbid  growth,  and  apply  either  chemical  caustics 
or  the  electric  cautery  to  obtain  even  a  chance  of  suc- 
cess. 

The  difficulty  attending-  the  positive  recognition  of 
primary  carcinoma  of  the  larynx  in  its  incipiency  has 
already  been  adverted  to,  and  generally  prevents  a  resort 
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vance  has  been  made  toward  a  more  rational  conception 
of  the  causes  that  underlie  diseases  of  such  prevalence  and 
wide  distribution. 

It  is  not  -the  purpose  of  the  present  article  to  treat  in  an 
exhaustive  manner  the  conditions  under  which  inflam- 
mation of  the  upper  air-passages  develops,  but  simply  to 
offer  a  few  general  observations  as  an  introduction  and 
guide  to  the  rational  study  and  treatment  of  the  affection.* 

At  the  outset  of  our  inquiry  we  should  divest  the  mind 
of  the  idea  that  the  pathology  of  nasal  and  laryngeal  dis- 
ease is  an  isolated  pathology.  The  eruption  of  catarrhal 
processes  in  the  respiratory  tract  is  governed  by  the  im- 
mutable laws  that  condition  the  development  and  course 
of  inflammation  in  general,  and  the  rational  interpreta- 
tion of  nasal  and  laryngeal  affections  presupposes,  there- 
fore, the  application  of  general  pathological  principles  to 
the  peculiar  conditions  which  the  anatomical  and  physi- 
ological functions  of  the  structures  involve.  Above  all, 
we  should  remember  that  peculiarity  of  structure  is  not 
anatomical  isolation;  we  should  remember  the  correla- 
tion of  organ  and  organ,  the  sympathy  of  tissue  and  tis- 
sue which  make  up  the  perfect  physiological  life  of  man. 
In  looking  upon  the  subject  from  the  high  vantage 
ground  of  general  pathology  and  laws  of  health,  we  may, 
therefore,  more  readily  apprehend  the  role  which  external 
and  internal  influences  play  in  the  evolution  of  nasal  and 
laryngeal  disease  than  if  we  viewed  the  same  from  the 
level  of  a  narrow  specialism  or  from  the  standpoint  of  the 
mere  empiric. 

I.  Inflammation  of  the  upper  respiratory  tract,  either 
in  its  entirety  or  localized  in  its  individual  pans,  is  a  dis- 
ease of  the  human  race  which  has  existed  from  the  re- 
motest period  of  historic  time. 

II.  The  evolution  of  nasal,  pharyngeal,  and  laryngeal 
inflammation  in  a  given  locality  is,  in  all  probability,  a 
part  of  its  geological  history,  and  goes  on  pari  passu  with 
its  varying  meteorological  conditions.  Hence  the  geo- 
graphical limits  of  the  disease  have  varied  with  the  differ- 
ent epochs  of  the  earth's  formation. 

The  elaboration  of  the  above  propositions  involves  an 
iliquiry  into  the  origin,  the  predisposing  and  exciting 
causes  of  nasal,  naso-pharyngeal,  and  laryngeal  inflam- 
matory affections,  and  their  distribution  over  the  surface 
of  the  earth. 

Or/i/iii. — In  the  third  book  of  Plato's  "  Republic  "  the 
philosopher  tells  us  that  the  names  of  catarrhs  were  un- 
known to  Homer,  and  only  came  into  use  in  the  age  of 
Socrates.  This  assertion  of  the  Grecian  sage  has  been 
made  the  groundwork  of  the  thesis  that  catarrhal  dis- 
eases are  the  products  of  civilized  life,  and  furnishes, 
among  other  things,  the  basis  of  the  Schneiderian  argu- 
ment, that  they  are  born  of  luxury  and  ease  and  of  the 
general  degeneracy  of  mankind. 

It  is  doubtless  true  that  a  marked  tendency  to  catarrhal 
diseases  belongs  to  modern  man  from  the  accidents  which 
pertain  to  his  environment,  and  that  as  civilization  awak- 
ens morbid  conditions  unknown  or  rarely  met  with  in  the 
savage  state,  so  the  disposition  to  inflammatory  troubles 
of  the  upper  respiratory  passages  may  be  encouraged  by 
transmitted  vices  and  the  enervating  surroundings  of 
modern  social  life.  At  the  same  time  it  is  reasonable  to 
assume  that,  as  the  chief  causes  productive  of  acute  and 
chronic  inflammation  of  the  naso-laryngeal  tract  have 
been  in  operation  from  the  remotest  times,  the  origin  of 
the  affection  is  therefore  traceable  to  the  time  of  the  ori- 
gin of  man  himself. 

The  very  etymological  derivation  of  the  word  coi'yza 
carries  us  back  through  the  dialects  of  the  Hebrews, 
Arabians,  Chaldeans,  and  Assyrians  to  the  time  when 
history  emerges  from  fable  ;  the  attention  paid  by  the 
most  ancient  exponents  of  medical  art.  of  which  we  have 
any  record,  to  inflammatory  states  of  the  nose  and  throat, 
implies  the  former  frequency  of  these  affections,  while  the 
derivation  of  the  terms  angina  and  cynanche,  and  the 
early  origin  of  bronchotomy,  point  to  their  recognition 

*  The  views  contained  in  this  article  were  first  presented  in  a  paper 
read  by  the  writer  at  the  American  Larvngological  Association,  June  24. 
1885.    (See  N.  Y.  Med.  Journal,  September  12  and  19,  1885.) 
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of  the  most  dangerous  forms  of  laryngeal  disease.  The 
classification  and  correct  clinical  history  of  disease  is, 
moreover,  a  process  of  gradual  evolution,"  and,  in  view  of 
the  confusion  which  reigned  among  the  latter-day  nosol- 
Ogists  in  regard  to  laryngeal  affections,  it  is  not  surpris- 
ing that  in  the  most  ancient  records  of  medicine  we  fail 
to  find  that  exact  anatomical  division  of  catarrhal  affec- 
tions which  was  the  natural  outcome  of  subsequent  more 
advanced  anatomical  and  physiological  investigation.* 

The  remote  origin  of  catarrhal  affections  is  reflected 
not  only  in  the  most  ancient  records  of  medical  art,  but 
also  in  the  classical  writings  of  the  earlier  poets,  philoso- 
phers, and  historians. 

Chronic  affections  of  the  nose  and  throat  were  looked 
upon  by  the  popular  satirists  as  indicative  of  dissolute 
habits — as  the  marks  of  intemperance  and  general  moral 
obliquity.  Thus  Juvenal  ridicules  the  quail-pipe  voice 
forced  beyond  its  natural  compass,  the  foul  snout  of  the 
debauchee,  and  draws  the  following  graphic  picture  of 
the  last  stages  of  the  libertine's  career  : 

"  Una  senum  facies,  cum  voce  trementia  membra  ; 
Et  jam  leve  caput  madidique  infantia  nasi."  t 

The  senseless  Phyllis  of  Perseus,1  the  laughing  sot,2 

"  Guttere  sulfureos  lente  exhalante  mephites," 

typify,  too,  the  injurious  effects  of  luxurious  habits,  high 
living,  and  excesses  in  general  upon  the  nasal  passages 
and  throat. 

The  pernicious  influence  of  alcoholic  beverages  upon 
the  throat  seems  also  to  have  attracted  popular  attention, 
the  Romans  applying  the  term  angina  einaria  to  the 
suffocative  catarrh  caused  by  the  ingestion  of  large  quan- 
tities of  wine.3 

The  possession  of  a  nasal  polypus  appears  to  have 
been  regarded  with  especial  aversion.  Thus  Martial 
exclaims  that  he  honors  a  man  with  a  comely  nose,  but 
desires  to  have  nothing  to  do  with  the  possessor  of  a 
polypus  : 

u  Nasutum  volo,  nolo  polyposum."  X 

It  is  therefore  not  unnatural  that  the  lords  and  ladies 
of  those  days  should  have  resorted  to  many  devices  for 
the  purpose  of  concealing  their  misfortune  ;  but  as  the 
more  certain  modes  of  disinfection  were  then  unknown, 
we  are  not  surprised  when  Horace,  in  satirizing  the  de- 
ception, informs  us  that  he  can  detect  a  polypus  or  fetid 
smell,  however  well  concealed. 

"Folypus  an  gravis  hirsutis  cubet  hircus  in  alis, 
Quum  can-.s  acer,  ubi  latet  sus."  4 

The  frequent  reference  to  snoring  as  a  badge  of  disso- 
lute habits  may  possibly  indicate  the  frequency  of  some 
form  of  nasal  obstruction,  which  we  may,  without  much 
violence  to  logic,  assume  to  be  the  expression  of  the 
hypertrophic  form  of  rhinitis.  This  was,  possibly,  for 
example,  the  condition  of  Cicero's  neighbor,  Marcellus, 
and  that  of  the  Sodomite  so  frequently  alluded  to  by  the 
satirists,  and  described  more  technically  by  Reiskes.^ 

In  the  creature  painted  by  Terence, |l  on  the  other  hand, 

*  Hence  we  find  in  the  Ayur-Vcda,  affections  of  the  larynx  confounded 
with  those  of  the  palate  and  pharynx,  and  among  certain  of  the  Hippo- 
cratic  and  Galenic  schools  the  names  larynx  and  pharynx  are  occasionally 
employed  as  convertible  terms. 

t  Sat.  x.,  197.  19S.  Farther  on  (v.  19!)  et  6eq.),  he  describes  the  effect 
on  the  organ  of  hearing : 

.     .     .     "  Aspice  partis 
Nunc  damnum  alterius  :  nam  quae  cantante  voluptas, 
Sit  licet  eximius  citharoedus.  sitve  Seleucus 
Et  quibus  anrata  mos  est  fulgere  lacerna  ? 
Quid  refert,  magni  sedeat  qua  parte  theatri, 
Qui  vix  cornicines  exaudiet  atque 
Concentus?     Clamore  opus  est  tubarum  ut  sentiat 
Quern  dicat  venisse  puer  auris  quot  nunciat  horas." 

t  Martial,  xii.,  37.  The  term  "polyposus"  signifies  here  having  a 
polypus,  but  it  was  also  used  by  the  ancients  to  designate  those  who 
were  affected  with  ozaena,  or  stinking  smell  from  the  nostrils  ;  while  the 
appellation  "  ozsenosus  "  was  employed,  on  the  other  hand,  to  denote  the 
presence  of  a  polypus.  This  would  seem  to  indicate  a  popular  confusion 
of  the  two  affections  and  their  use  as  convertible  terms. 

§  "  In  naribus  et  in  palato  vitmm,  a  quo  clape  non  potuerint  eloqui, 
sed  piyxew,  stertere  et  rhouchissare  delmrrint."  quoted  by  Gruner, 
Morborum  antiquitates,  Vratislav.,  1774,  sect.  1-4,  p.  77,  from  Reiskes, 
Observat.  in  i  seel  Ian.,  Leid.,  1746.  def.  p.  28. 

I,  "  Fatuns  it  irisulsus,  bardus;  stertit  noctes  et  dies, 
Neque  istum  metuas  ne  amet  mulier." 

Eunuch,  Act  V.,  Sc.  8,  v.  49  and  50. 
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who  snored  both  night  and  day,  and  whom  im  woman 
loved,  the  obstruction  to  respiration  may  have  been  Beated 
lower  dow  n  in  the  respirator]  trai  i 

The  stinking  breath,  hoarse  voice,  and  Bnoring  respira 
lion  ct  the  cunnilingus,  fellator  and  fellatrix,  the  enemi 
nate,  piping  tone  01  the  cinaedus  and  irrumator,  which 
excited  the  Bpecial  Bcorn  of  the  early  satirical  writers, 
were  doubtless  the  expression  of  a  catarrhal  pharyn 
laryngitis  acquired  in  the  discharge  of  their  61th]  pi 
tices, 

The  influence  exerted  upon  the  mental  faculties  and 
general  health  and  the  incapacity  for  rigorous  intellec- 
tual endeavor  wroughl  by  catarrhal  affections  seem  also 
to  have  been  full]  recognized  by  the  ancients.  The 
Qreeke  for  example,  bad.  a  verb,  Ko^jai',  which  signified 
to  !»•  <lul]  or  stupid.  Cicero  alludes  to  the  heavj  feel 
ing  or  depression  following  catarrh,'  and  Horace  exclaims 
thai  the  philosopher  is  the  king  of  kings  until  his  catarrh 
begins  to  trouble  him 

"  Saplenn  m  I  lore,  dives 

Liber,  bonoratus,  pulcher,  rex  deniqne  regum, 
un  pituita  moleata  est."  * 

l-j,.,!  •    tarrhal  affections  of  the  upper  respiratory 

tract  are  met  with  at  all  periods  of  life.  They  may  be 
ushered  in  during  foetal  life  or  accompany  the  degenera- 
tive processes  of  old  age.  W  bile  the  loss  of  elasticity  of  the 
mucous  membrane  at  the  latter  period  and  its  consequent 
indrcased  \  ulnerability,  and  its  delicacy  and  imperfeel  de 
velopmenl  in  infancy  favor,  other  things  being  equal,  the 
development  oi  inflammatory  processes  at  these  epochs,  ii 
is  highly  probable  that  age,  pi  r  se,  plays  a  relatively  unim- 
portant part  in  the  predisposition  to  the  disease.  Wecan- 
not,  therefore,  strictly  speaking,  confine  the  tendency  to 
catarrhal  disease  to  any  particular  stage  in  the  life  of  the  in- 
dividual. <  at  a  it  ha  I  inflammation  of  the  nose  and  throat, 
which  develops  during  intra  uterine  life,  doubtless  pro 
ceeds  from  some  constitutional  vice  inherenl  in  the  mother. 
or  possibly  from  some  unknown  or  imperfectly  understood 
placental  affection.  In  this  sense  we  ma]  speak  of  a  nasal 
or  laryngeal  catarrh  as  congenital  or  inherited. 

inflammatory  disorders  of  the  upper  respiratory  appa- 
ratus may  be  the  resull  oi  a  hosl  of  c litions external  to 

the  hody  which  arise  from  man's  relation  to  the  outer 
world,  may  proceed  from  agencies  within  the  organism, 
whose  sphere  of  operation  embraces  the  Bystem  as  a 
whole  or  is  limited  to  iis  individual  parts,  or  finally, 
they  may  be  the  outcome  of  defective  anatomical  and 
physiological  relations  of  absence  or  abrogation  of  ac 
tivity  in  the  respiratory  structures  themselves  and  in  the 
functions  and  forces  under  their  control. 

The  discussion  of  the  causes  proceeding  from  the  firsl 

source    leads    naturally    to    the  consideration  of  the 

graphical  distribution  of  the  affection. 

(iphical  Distribution.     Predisposing  and  Exciting 
Causes    -The  geographical  limits  of  nasal  and  post-nasal 

catarrhs  are  as  \  et  imperfectl]  defined,  hut  it  is  bighlj 
probable  thai  the]  hear  a  (lose  relationship  to  the  distri- 
bution of  catarrhal  affections  of  the  respiratory  organs  in 
general  over  the  surface  of  the  earth.  Thus  it  may  be 
laid  down  as  a  ndc  thai  catarrhal  inflammation  of  the 
nasal  passages  is  much  more  frequently  met  with  in  cold 

than    in    warm   countries,    in    high   than    in   low   latitudes. 

The  observations  of  travellers  .-mil  explorers  show   that 

tin-  nearer  we  approach  the  equator  the  less  prevalent  he- 
come  affections  of  the  respirator]  apparatus,  while  in  the 
temperate  zone  the]  are  the  most  common  of  all  diseases, 

and  prep lerate  in  these  regions  according  to  the  pros 

imity  of  the  individual  localities  to  the  polar  circle.  In 
the  temperate  /ones  ot  both  hemispheres  catarrhs  are 
more  frequentl]  met  with  in  those  places  which  lie  be- 
tween the  isothermal  lines  of  18  and  I  (Seitz).  The 
prevalence  "i  these  affections  is  related  not  only  to  the 
geographical  position  of  ■<  given  country,  but  also  to  its 

elevation  above  the  surface  oi  tin-  sea  :  the  higher  above 
the   sea  level    the    more   marked    the   tendency   to  catarrh 

(llirsch.  Seitz),  a  fact  partiall]  explicable  by  the  analog] 
oi  natural  conditions  or  meteorological  relations  between 
high  mountainous  regions  and  those  of  the  frigid  /.ones. 


In  every  /one  the  geographical  distribution  of  the  com- 
plaint depends,  other  things  being  equal,  apparently  mainly 
on  climatic  Influences.     In  thost  countries  where  extremes 
of  temperature  follow  each  other  in  rapid  succession,  tefu 
tin  thermo-  mai  baro-metrtcal  fluctuations  art  most  *•/</'/<« 
,,-,,,-  with  tin  greatest  frequency,  and  Tin  rt  tin  mate- 
rial composition  of  tin  atmosphert  is  continually  changing, 
catarrhal  affections  qf  tJu  na#o-laryngeal  tract  an  most  ■ 
quqntty  met  with.     Tin  appearanct  of  tJu  diseuM  seemt 
depend  not  so  much  »//"/<  tin  degret  of  heal  or  Mid  as  upon 
tin  rapidity  and  intensity  of  tin  change  from  tin  n/l(  to  the 
other.     In   warm  countries  coryza  and  allied  affectii 
most  frequently  prevail  during  the  .sudden  cooling  of  the 
atmosphere  by  rain  showers,  electrical  disturbances 
when  the  heated  condition  of  the  atmosphere  altera 
with  dampness  and  chilliness  of  the  nights.     In  a  similar 

manner  the  re  or  less  sudden  passage  from  a  den- 

a  rarefied  atmosphere,  as  in  balloon  and  mountain  ascen- 
sions, favors  the  development  of  nasal  congestion  and  in- 
flammation. 

Tin  influena  qf  season  in  the  production  of  nasal  in- 
flammation is  simply  a  part  of  the  greater  question  of 
temperature  mutations,  and  will  therefore  vary  with  the 
period  of  greatest  temperature  changes  in  a  given  year. 
While  spring  and  autumn  furnish  perhaps  the  larj 
percentage  of  nasal  and  laryngeal  catarrhs,  the  coryza 
which  appears  in  the  summer  months,  when  the  air  is 
SUddenl]  COOled  Or  altered  by  electrical  and  other  dis- 
turbances, yields  to  none  in  the  severity  of  its  sympi 
and  course  , 

Let  us  examine  more  closely  those  conditions  of  the 
atmosphere  principally  concerned  in  the  production  of 
catarrhal  affections. 

The  relation  of  coryza  and  allied  affections  to  certain 
states  of  the  atmosphere,  such  as  cold  and  dampness,  is  a 
matter  of  ancient  recognition.  While,  however,  their 
dependence  upon  "  the  weather"  has  always  Ik-,  n  a  fact 
of  Universal  observation,  the  nature  of  the  relationship 
has  been  the  siil, j,  ,t  of  much  controversy  and  the  SOU 
of  much  erroneous  opinion.  That  a  causal  connection 
does  exist  between  the  two  seems,  in  spite  of  recent  v  i 
to  the  contrary,  beyond  the  necessity  of  argument,  for  in 
this  portion  of  the  world  who  can  fail  to  appreciate  the 
direct  relation  between  the  evolution  of  "colds"  and 
allied  catarrhal  affections  and  the  vagaries  of  a  climate  in 
which,  to  use  the  language  of  the  Spectator,  we  lie  down 
in  duly  and  rise  in  December  '.' 

It  may  safely  be  affirmed  that  catarrhal  affections  are 
moie  frequently  met  with  tin  the  State  of  Man  land,  for 
example)  now  than    formerly,  and   lazy   minds  may  not 
hesitate  to  find  the  explanation  of  this  fact  in  the  suppo- 
sition that  our  forefathers,  with  their  more  limited  meth- 
ods of  diagnosis,  w  ere  less  acute  observers  than  the  mod- 
ern specialist  armed  with  rhinos, -ope.  laryngoscope,  and 
speculum.      It  may  even  be  maintained  that  our 
were  a   sturdier,  more   virtuous   race,  and  that  they  v- 
n,  a  surrounded  by  the  depressing  environment  of  the] 
i  nt  day  and  gi  n,  ration.      Such  speculations  are.  however. 
wholly  gratuitous  and  inadequate.  The  simple  truth  is  that 
the  development  of  these  affections  in  this  section  of  the 
country  has  gone  on  xsu  with  its  changing  met 

ological  condition; — has  followed  the  general  law  which 
L"v,ins  the  evolution  and  territorial  distribution  oi 
tarrhal  diseases.      But,  if  we  had  no  proof  of  the  influi 
of  climatic  conditions  in  this  direction,  beyond  the  I 
of  everyday  experience,  weighty  evidence  of  their  impor- 
tance as  etiological  factors  is  furnished  by  the  geographi- 
cal distribution  of  these  affections.      For.  while  there  is  no 
climate  where   catarrhal  diseases  are  not  encountered  in 
some  form  or  other,  there  are  certain   areas  of  the  globe 
over  which  liny  are  principally  distributed,  and  in  which 
tin  more  pronounced  types  of  the  disorder  arc  confined 
within    certain    more    or    less  clearlj    defined  territorial 
limits 

Additional  proof  of  the  power  of  climatic  conditions  in 
this  regard  is  furthermore  shown  in  the  development  of 
catarrhal  affections  from  simple  change  of  residence — re- 
moval from  an  equable  climate  to  one  in  which  tbi 
mbspheric  conditions  an-  constantly  changing  will  often 
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induce  them,  and  acclimatization  is  frequently  purchased 
at  the  price  of  a  nasal  or  laryngeal  catarrh. 

It  also  occasionally  happens  that  change  of  residence 
may  beget  a  predisposition  to  catarrhal  affections,  which 
only  exhibits  itself  upon  the  return  of  the  individual  to 
his  native  air. 

Let  us  briefly  consider  the  four  principal  conditions  of 
the  atmosphere  which,  either  singly,  in  combination,  or 
following  each  other  in  rapid  succession,  are  especially 
provocative  of  catarrhal  affections.  These  are  cold,  heat, 
moisture,  and  air  in  motion. 

Cold. — The  influence  of  cold  per  se  iu  the  production 
cf  naso-laryngeal  inflammation  has  been  grossly  over- 
rated. While  the  pathological  effects  of  low  degrees  of 
temperature  upon  the  circulation  and  upon  the  general 
organism  should  not  be  overlooked,  if  we  examine  the 
subject  closely  we  shall  rind  that  there  are  many  other 
agencies  at  work  to  explain  the  prevalence  of  these  affec- 
tions in  that  portion  of  tbe  temperate  zone  that  lies  along 
the  higher  latitudes.  Indeed,  the  effects  of  cold  are  often 
tbe  reverse  of  prejudicial.  A  large  proportion  of  patients 
affected  with  catarrhal  processes  experience  marked  im- 
provement during  the  steady  cold  of  winter,  and  not  in- 
frequently a  nasal  inflammation  is  notably  mitigated  or 
completely  dispelled  by  the  appearance  of  frost.  Patients 
often  voluntarily  seek  the  open  air  in  cold  weather,  ex- 
perience having  demonstrated  to  them  the  empirical  fact 
that  the  heated  temperature  of  the  dwelling-house  creates 
more  nasal  and  laryngeal  irritation  than  the  cold,  biting 
air  of  the  exterior. 

The  effect  of  cold,  unassociated  with  moisture  or  per- 
turbation of  the  atmosphere,  etc.,  upon  the  healthy  mu- 
cous membrane  of  the  nasal  passages  is  that  of  a  gentle 
stimulant.  The  membrane  becomes  more  vascular,  the 
glands  are  excited  to  increased  secretion,  and  the  sum  of 
the  result  may  be  expressed  as  a  health}'  reaction,  which, 
so  far  from  doing  harm,  is  in  many  cases  actually  pro- 
ductive of  good. 

Persons  who  suffer  from  habitual  dryness  of  the  nos- 
trils are  benefited  notably  by  the  local  stimulating  effects 
of  cold,  and  other  examples  majr  be  instanced  in  which 
the  same  rule  holds  good.  The  absolute  coldness  of  a 
climate  is,  therefore,  of  itself  inadequate  to  account  for 
the  prevalence  of  catarrhal  affections. 

Heat. — On  the  other  hand,  a  very  opposite  climatic 
condition  may  serve  to  usher  in  the  catarrhal  process. 
The  possible  part  which  heat  plays  in  the  causation  of 
the  latter  is  invariably  overlooked.  The  frequent  im- 
munity from  inflammatory  disorders  of  the  respiratory 
tract  enjoyed  during  the  summer  months,  and  the  gener- 
ally accepted  proposition  that  they  are  more  or  less  clearly 
confined  to  the  higher  latitudes,  and  that  their  etiology 
is  inseparably  connected  with  the  condition,  which,  in 
the  idiom  of  loose  medical  expression,  is  known  as  "  tak- 
ing cold,"  have  withdrawn  attention  from  this  agent  as  a 
possible  factor  in  the  production  or  aggravation  of  naso- 
laryngeal  inflammation.  Upon  this  subject  my  experi- 
ence furnishes  the  following  observations:  There  are 
some  persons  who  suffer  from  catarrhal  affections  only 
during  the  heated  term  ;  in  others,  who  suffer  through- 
out the  entire  year,  the  affection  is  simply  aggravated  by 
the  heat  of  summer,  while  the  coryza  which  occurs  dur- 
ing the  hot  sultry  days  of  our  summer  months  often  ex- 
hibits a  degree  of  severity  not  met  with  in  the  winter  and 
spring. 

In  many  cases  heat  seems  to  encourage  the  production 
of  various  reflex  phenomena  (notably  those  relating  to 
embarrassment  of  the  respiratory  functions),  and  it  is 
probable  that  in  its  depressant  effect  upon  the  nervous 
system  and  the  slowing  of  the  circulation,  is  to  be  found 
the  rationale  of  its  action  in  this  direction. 

It  is,  moreover,  a  great  mistake  to  suppose  that  ca- 
tarrhal affections  are  little  known  in  the  warmer  climates 
of  the  globe.  The  type  of  these  affections  is  greatly 
modified  by  climate,  and  tbe  effect  of  extreme  heat  is 
often  to  materially  increase  its  severity.  Hence,  some  of 
the  worst  forms  of  nasal  inflammation  are  encountered  in 
the  regions  and  seasons  of  excessive  heat.  This  proposi- 
tion may,  perhaps,  be  illustrated  by  reference  to  the  ter- 


rible "  nakra "  of  Bengal,  which  is  probably  a  severe 
form  of  nervous  coryza,  closely  allied  to  the  periodic 
vaso-motor  coryza  of  our  country. 

But  here  again  the  presence  of  heat  alone  is  insufficient 
to  account  for  the  prevalence  of  catarrhal  disease. 

Moisture. — The  association  of  an  atmosphere,  sur- 
charged with  watery  vapor,  with  heat  and  cold,  is  espe- 
cially productive  of  nasal  and  throat  affections,  the  com- 
bination of  the  two  conditions  sufficing  to  initiate  the 
inflammatory  process,  when  simple  heat  or  cold  alone 
is  powerless  to  produce  the  same  result.  The  effect  of 
moisture  will  depend  upon  the  degree  of  saturation  of 
the  atmosphere.  The  sudden  passage  from  a  cold  or 
temperate  condition  to  a  heated,  sultry  state  of  the  at- 
mosphere, is  particularly  irritative  to  the  respiratory,  and 
especially  the  nasal  mucous  membrane.  Here  the  excit- 
ing cause  acts  probably  in  two  ways  :  viz.,  by  the  satura- 
tion and  consequent  engorgement  of  the  membrane  and 
its  underlying  structures,  and  by  its  depressing  effect 
upon  the  organism,  and  more  especially  the  nervous 
system. 

Air  in  Motion. — Finally,  draughts,  winds  blowing  either 
in  one  direction  or  constantly  shifting  their  course,  and 
air-currents  iu  general  must  be  regarded  as  important 
agents  in  the  determination  of  catarrhal  affections.  In 
the  strata  of  air  of  different  temperature  which  they 
bring  with  them,  and  in  the  rapidity  of  evaporation 
which  they  occasion  from  the  cutaneous  and  respiratory 
surfaces,  we  have  the  important  condition  of  sudden 
thermo-  and  baro-metrical  change.  In  moist  cold  or  moist 
hot  air  in  motion  are  found  the  chief  exciting  causes 
combined,  and  it  will  be  found  in  practice  that  this  com- 
bination  represents  a  most  prolific  source  of  inflammatory 
disorders  of  the  naso-laryngeal  tract. 

It  will  be  seen,  therefore,  from  the  above,  that,  of  ex- 
ternal agents,  it  is  not  so  much  cold  alone,  or  heat  alone. 
or  moisture  alone  which  is  responsible  for  the  prevalence 
of  catarrhal  affections,  but  that  the  latter  depends  upon 
the  frequency,  rapidity,  and  intensity  of  the  change  from 
one  atmospheric  condition  to  another. 

Besides  the  meteorological  relations  which  condition 
tbe  geographical  distribution  of  these  affections,  there 
are  others  which  pertain  to  the  geological  charaeU  r  of  the 
soil,  to  the  configuration  of  the  locality,  and  to  the  emana- 
tions which  arise  from  the  surface  of  tin  earth.  The  two 
former  furnish  additional  proof  in  favor  of  the  power  of 
climatic  conditions  in  the  evolution  of  naso-pharyngeal 
inflammation.  It  is  not  within  the  scope  of  the  present 
paper  to  enter  into  an  elaborate  discussion  of  this  vast 
and  imperfectly  understood  question,  but  it  may  be  said, 
in  general,  that  tbe  temperature  of  a  given  locality  will  de- 
pend, to  a  certain  extent,  upon  the  color  of  the  soil  and  the 
presence  or  absence  of  vegetation.  In  some  countries 
— as,  for  example,  in  Savoy — the  peasants  spread  dark 
earth  upon  the  land  which  they  desire  to  cultivate  early, 
which  causes  the  snow  to  melt  fifteen  to  twenty  days 
earlier  than  in  other  localities  (Tortual)  ;  it  is  a  well- 
known  fact  that  the  temperature  is  lowered  and  humid- 
ity of  the  soil  encouraged  by  the  presence  of  forests  or 
large  tracts  of  dense  undergrowth.  The  presence  of  vege- 
tation  exerts,  too,  a  remarkable  influence  upon  the  chem- 
ical composition  of  the  air,  and  hence  upon  the  develop- 
ment or  dissipation  of  nasal  and  other  forms  of  catarrh. 
The  noxious  exhalations  from  certain  forms  of  vegetable 
life  probably  act  as  indirect  or  predisposing  agencies  iu 
the  spread  of  catarrhal  disease,  while  the  presence  of 
others,  by  purifying  and  tempering  the  atmosphere  or 
filling  it  with  certain  odors,  seems  to  secure  immunity 
from  the  affection.  The  sulphurous  air  of  volcanic  re- 
gions has  been  utilized  from  time  immemorial  in  the 
treatment  of  laryngeal  affections,  and  the  singular  infre- 
quency  with  which  the  latter  are  encountered  in  places 
where  the  air  is  laden  with  resinous  and  balsamic  odors  has 
been  familiar  from  the  earliest  times.  The  configuration 
of  a  country  enters  as  a  factor  in  the  localization  of  ca- 
tarrh in  so  far  as  it  conduces  to  exposure  to  the  variations 
iu  temperature  which  have  been  mentioned  above. 

There  are  also  a  vast  number  of  injurious  influences 
dependeut  upon  mocks  of  life,  dress,  imperfect  sanitary 
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conditions,  etc.,  which  have  been  broughl  forward  as  the 
alleged  causes  of  localization  of  catarrhal  affections  of 
the  respiratory  tract,  which,  although  exercising  an  un 
doubted  irritating  effect,  are  nevertheless  purely  second- 
ary and  accidental,  and  have  led  to  crude  hypothesis 
ami  hast)  generalization  concerning  the  essential  causes 
ol  thi  8(  discas1 

There  area  multitude  of  conditions,  which  follow  as 
the  natural  results  of  imperfect  sanitation  and  pn 
sional  occupation,  which  act  as  predisposing,  and  often 
exciting,  causes  of  nasal  inflammation,  In  general  it 
maj  be  said  thai  residence  or  work  in  a  confined  or  ovei 
heated  atmosphere,  or  in  one  filled  with  impun 
floating  particles  of  organic  or  metallic  matter,  cond 
to  iIm-  development  of  the  disease.  Thus  it  i-  well  known 
that  artisans  who  are  subjected  to  a  dusty  atmosphere — 
tobacconists,  workers  in  woollen  g Is,  stonecutters,  mil- 
ler-, laborers  in  chemical  works,  etc.,  or  in  overheated 
apartments,  as,  for  example,  bakers  -are  thereby  ren- 
dered more  susceptible  to  catarrhal  affections.  In  addi- 
tion i"  the  meteorological  conditions  which  prevail  in 
elevated  regions,  as,  for  example,  the  Alps,  the  finely  <li 
vided  particles  of  metallic  dust  suspended  in  the  atmos- 
phere are  said  to  be  important  factors  in  determining 
affections  of  the  respiratory  apparatus.  The  nasal  erec 
tile  bodies  arc  peculiarly  sensitive  to  the  impression  pro- 
duced by  certain  noxious  gases,  especially  those  given  oil' 
in  the  combustion  of  coal,  while  the  furnace  heat  of  the 
modern  dwelling,  and  the  dry,  impure  air  of  apartments 
fed  by  the  majority  of  coal  burning  stoves,  and  the  vary- 
ing temperatures  of  the  different  rooms,  create  a  vulnera- 
bility of  the  mucous  membrane  which,  in  our  American 
cities,  constitutes  a  not  unimportant  etiological  factor. 

Iii  some  parts  of  our  country  there  is  a  widespread 
popular  belief  thai  dust  is  the  chief  factor  in  the  localiza- 
tion of  inflammatory  disease  in  the  naso-pharynx,  A- 
there  arc  some  who  ascribe  all  diseases  to  the  peripatetic 
excursions  of  s  vagrant  micrococcus,  so  there  arc  others 
who  -cc  in  dust  the  source  of  all  our  ills.  While  it  is  un- 
doubtedly true  that  dust,  when  accidentally  lodged  in  the 
aaso-pharynxt  maj  give  rise  to  inflammation,  I  believe 
that  comparatively  tew  cases  originate  in  that  way.  In 
Bome  of  the  Western  States  the  prevalence  of  large  quan- 
tities of  dust  in  the  atmosphere  is  supposed  to  determine 
the  geographical  distribution  of  the  complaint;  but  even 
here,  in  estimating  the  amount  of  injury  done  by  dust  in 
this  case,  we  should  not  forget  the  important  meteorolog- 
ical changes  that  condition  its  presence  in  the  atmosphere, 

nor  should  we   lose  sight  of  the  fact  that    these   localities 

are  thousands  of  feet  above  the  water-level,  a  condition 
that  subjects  them  more  easily  to  impressions  made  by 
Midden  variations  in  the  temperature,  and  brings  them 
directly  under  the  dominion  of  the  winds  thai  sweep 
aei,.ss  the  continent  from  sea  to  sea.  Moreover,  when  an 
individual  is  exposed  to  an  atmosphere  filled  with  dust, 
the  greater  portion  of  the  inhaled  particles  is  retained 
within  the  nostrils.  This  is  due  in  a  great  measure,  as  ] 
have  pointed  out  elsewhere,  to  the  erection  of  the  turbi- 
nated corpora  cavernosa,  which  latter  serve,  in  that  re- 
Bpect,  a  certain  teleologies!  purpose.  That  portion  which 
finds  its  way  into  the  posterior  nares  is  carried  into  the 
lower  mot  the  upper)  pharynx,  not  only  by  the  force  of 
the   inspiratory   stream,  hut   also  in  obedience  to  the  law 

ravitation.  When  the  atmosphere  is  unusually  dense, 
as  in  sto tins  of  dust,  this  erection  of  the  corpora  caver- 
nosa is  often  so  considerable  as  to  necessitate  mouth- 
breathing,  and  it  is  to  a  large  extent  in  this  way  that  the 
lower  pharynx  and  larynx  become  tilled  with  foreign 
matter.     Ii  is  also  a  notorious  fact  that  in  the  nasal  pas- 

i  s  themselves  the  region  of  olfaction  is  much  less  lia- 
ble to  catarrhal  inflammation  than  the  respiratory  pas- 
sage The  nasal  pharynx  is,  therefore,  infinitely  less 
liable  to  inflammation  from  a  dusty  atmosphere  than 
either  the  larynx  or  lower  pharyngeal  cavities, 

I  ,;/  tli,  influences  which,  approaching  from  th,  ex- 
i  rnal   world,    encouragt    tin    eruption   of  naso-taryngeal 

tanu  ti  un  predisposing 
eitin  ■     and  that  which  determines  tht   geographical 

pharyngeal,  and  laryngeal  ca- 


tarrh, is  that  combination  of  varying  meteorological  condi- 
tions which  un    understood  when  speaking  of  a  changeable 

rliinnti    :    tin    limn,    of    i,,ik',-I,i  iiji,<),  nl   nit, I  rih    it    (hi     In  in! 

of  the  greatest  and  most  rapid  thertno- and  baro-metrical 
change.* 

It  follows  as  a  corollary  to  the  above  that  tin  typt  of  the 
catarrh  encountered  in  a  given  region  or  country  varies 
with  and  is  chiefly  dependent  upon  the  climatic  conditions 
which  have  bet  n  already  gun  n. 

Turning  now  from  tin-  effect  of  temperature  changes 
and  the  direct   action  of  local  irritation  from  substai 
derived    from   tin-  external  world   to  the  agencies  which, 
operating  within  the  organism,  determine  the  localization 
or  catarrhal  disease  in  the  nasal  passages  and  throat,  we 

must  confess  that  the  ancients  exhibited  the  greates! 
shrewdness  of  observation  «  hen  they  referred  these  afl 
dons  to  defective  digestive  'process,  ..and  lowered  poi 
of  assimilation.  Catarrhal  diseases,  according  to  the 
lathers  of  medicine,  ate  due  to  imperfect  " coction " — 
that  is  to  say.  imperfect  assimilation — and  the  resulting 
discharge  or  secretion  w  as  looked  upon  as  aliment  which 
had  lei  undergone  the  necessary  digestive  changes,  or, 

in  other  words,  as  half  cooked  food.  While  their  notions 
of  the  etiology  of  catarrhal  affections  were  in  the  main 
crude  and  curiously  influenced  by  the  prevailing  philo- 
sophical vagaries  of  their  time,  they  nevertheless  con- 
tain tin  amount  of  common  sense  which  it  behooves  us 

to  pause  and  consider. 

It  null/  /„  laid,  in  .'/<  m  ral .  that  I'll  //"«'    infm  nc,  k  irhtrh 

impair  tin  general  health,  interfen  with  tin  proper  circu- 
lation, or  impair  tin  constituents  of  the  blood,  retard  the 
processes  of  digestion  and  assimilation  of  food,  or  beget  a 
hypersensitivt   condition  of  tin   oaso-motor  nervox 
react  upon  tht  upper  respvratory  tract,  in  common  with  the 
other  organs  cf  tin  economy,  and  predispose,  other  tin 
being  equal,  to  catarrlial  inflammation  of  tin  same.     Thus 
the  latter  is  more  liable  to  develop  in  anemic  pen 
with    weak,   relaxed   conditions   of   the  tissues,  and   who 
had    sedentary   lives,    and    in    those    of    highly    nervous 
organization,  than  in  those  of  strong  and  vigorous  consti- 
tution, and   who   pass   most  of  their  time  in  active  out- 
door exercise.     The  existence  of  syphilis  or  tubercul 
in  an   individual   is  a  constant  invitation  to  catarrhal  in- 
flammations of  the  nose  and  throat,  and  the  same  is  true 
in  regard  to  the  rheumatic,  gouty,  .scorbutic  diathesis,  to 
chronic  alcoholismus,  and  a  host  of  other  affections. 

Over-indulgence  of  the  appetites,  excesses  of  all  kinds, 
habitual  interference  with  the  bodily  excretions,  notably 
the  intestinal,  predispose  to  inflammatory  disease  of  the 
naSO-laryngeal  tract,  so  that  Schneider  was  not  far  from 
the  truth  when  he  said  that  the  cure  of  catarrhs  consisted 
in  "  sobriety,  continuous  bodily  exertion,  and  tranquillity 
of  mind.'' 

Besides  being  predisposed  to  or  conditioned  by  patho- 
logical states  of  the  system  as  a  whole,  catarrhal  njt'ir- 
tions  of  th\  not  art  not  infrequently  tin  ret 

of  reflected  irritatio  -  individual  parts,  as,  foi 

ample,  disease',  ov  er-si imulatioii,  or  suppression  of  the 
functions  of  the  cutaneous  (eruptions,  suppression  of  per- 
spiration, etc.  i.  gastro-iutestina]  (habitual  constipation, 
hemorrhoids,  parasites,  etc.  >.  or  genito-urinary  apparatus 
(Bright's  disease,  utero-ovarian  irritation,  etc.),  teeth  and 
gums  (caries,  dentition,  etc.  |,  external  auditory  meatus 
middle  car  (inflammation,  impacted  cerumen,  para- 
de.)     Let  Us  examine   this   subject    more  closely  :    As  the 

respiratory  passages  ami  skin  are  the  sole  avenues  through 
which  oxygen  reaches  the-  blood,  and  as  they  are  held 
in  close  interdependence  by  virtue  of  their  community  of 

function,  it  naturally  follows  that  the'  abrogated  activity 
of  the  one  will  necessitate  vicarious  action  on  the  part  of 
the  other.      This  supplementary  or  compensative  action, 

if  prolonged,  a sr  or  later  transcends  its  physiological 

limits  ami  eventuates  in  morbid  conditions  of  the  organs, 
whose'  machinery  has  been  thereby  overtaxed.  Familiar 
examples  of  this  vicarious  action  are  the  congestive  or 

•The  nil  f  tin'  pharynx  and  larynx  toe 

heal    i  -    ih.Mit.-li   I.,  a  fur  less  degree,  in  the 

manner  in   determining   catarrhal   inflammation  a>  the  sudden- 
changes  in  the  temperature  vl  the  eilirnal  air. 
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inflammatory  disorders  of  the  respiratory  apparatus 
•which  follow  sudden  or  prolonged  interference  with  the 
cutaneous  functions,  as  in  sudden  chilling  of  the  external 
surfaces,  or  in  the  exanthemata,  in  the  sudden  suppres- 
sion of  tinea  capitis  and  eczema,  and  finally,  in  the 
night-sweats  of  consumption.  One  word  in  regard  to 
the  eruptive  fevers.  The  catarrhal  naso-laryngeal  dis- 
ease may  usher  in  the  attack  (especially  is  this  the  case 
in  measles),  may  occur  coineidently  with  the  exanthem, 
or  may  follow  the  disappearance  of  the  latter,  or,  finally, 
it  may  not  develop  until  convalescence  has  begun.  The 
catarrhal  affections  complicating  the  essential  fevers  may 
disappear  completely  during  the  latter  period,  but  in 
many  cases  go  on  to  the  chronic  state.  This  is  especially 
true,  in  my  experience,  in  regard  to  affections  of  the 
naso-pharyngeal  space.  There  seems  to  be  a  special  ten- 
dency  to  thi  localization  of  the  disease  in  this  region,  and  a 
large  majority  of  the  cases  of  hyperplastic  conditions  of 
flu  mil  iiniii  tissue  corning  undt  r  my  observation,  are  directly 
traceable  to  some  acute  blood-poisoning  in  infancy,  as  scar- 
let fever,  measles,  diphtheria,  etc.  This  is  doubtless  due, 
to  a  great  extent,  to  the  fact  that  the  nasopharyngeal 
affection  is  overlooked  by  the  attendant ;  but  it  may  be 
that  the  tendency  of  the  eruptive  fevers  to  leave  traces  of 
their  existence  in  the  glandular  structures  of  the  throat 
{notably  the  tonsils)  may  determine  diseased  conditions  of 
the  adenoid  elements  of  the  nasal  pharynx. 

It  now  and  then  happens  that  during  convalescence 
from  acute  infectious  processes  irregular  fluctuations  in 
the  temperature  occur,  and  even  a  veritable  septicemic 
condition,  inexplicable  by  the  ordinary  examination  of 
the  functions  of  the  patient,  and  which  depend  upoh  the 
persistence  of  the  inflammatory  process  in  the  retro-nasal 
space.  I  have  observed  this  after  scarlet  fever  and  diph- 
theria, but  there  is  no  reason  why  it  should  not  occur  in 
other  and  allied  affections..  This  is  an  important  practi- 
cal point,  for  by  simply  cleansing  the  naso-pharynx  of 
decomposing  secretion  (I  find  bichloride  of  mercury  to 
he  the  best  agent  for  this  purpose)  the  temperature  be- 
comes normal  and  the  disagreeable  symptoms  dissipated. 
In  this  connection  let  me  observe  that  in  all  infectious 
processes  characterized  by  inflammatory  manifestations 
in  the  pharynx  the  greatest  relief  to  the  child  may  be  se- 
cured through  careful  cleansing  of  the  retro-nasal  cavi- 
ties. In  diphtheria,  for  example,  the  greatest  comfort  is 
experienced  by  attention  to  this  expedient.  To  digress 
still  further :  In  the  ordinary  acute  catarrhal  throat  af- 
fections of  infancy  much  comfort  may  be  given,  and  the 
tendency  to  spasm  diminished,  by  careful  attention  to 
the  nasal  and  retro-nasal  cavities.*  There  is  an  old  wo- 
man's saying,  in  this  part  of  the  country,  that  "  if  a  croupy 
child  sneezes,  it  is  well."  But  no  one  ever  thinks  of  the 
nasal  passages  in  connection  with  a  croupy  infant.  Yet 
there  is,  nevertheless,  always  more  or  less  inflammation 
of  the  post-nasal  passages,  and  the  tendency  to  spasm 
may  be  diminished  by  cleansing  the  passages  of  mucus, 
especially  before  the  child  retires  for  the  night. f 

There  is  an  affection  of  the  skin  which  is  observed  in 
connection  with  certain  forms  of  coryza,  and  notably  that 
of  sympathetic  origin,  or  rhinitis  sympathetica.  I  refer 
to  urticaria.  It  appears  and  subsides  with  the  coryza. 
and  seemingly  depends  upon  the  imperfectlv  defined 
neurosis  or  vaso-motor  influence  which  is  probably  the 
connecting  link  between  the  two  affections  (possibly  some 
functional  derangement  of  the  cervical  sympathetic). 

Passing  now  to  the  reciprocal  relationship  existing  be- 
tween the  turbinated  nasal  tissue  and  the  auditory  meatus 
and  middle  ear,  it  is  not  an  uncommon  matter  in  my  ex- 
perience to  find  that  the  subjects  of  chronic  nasal  inflam- 
mation suffer  from  a  more  or  less  constant  dryness  and 

*  In  this  disease,  too.  the  paralytic  condition  of  the  palatal  muscles  in- 
terferes materially  with  the  voluntary  removal  of  secretion  from  the 
retro-nasal  space. 

t  The  influence  of  the  febrile  state  is  alto  occasionally  exerted  in  the 
direction  of  cure  of  existing  catarrhal  disease  of  the  nasal  passages  and 
throat.  This  is  especially  true  of  those  affections  with  special  tendency 
to  local  manifestation  in  the  throat,  and  the  cure  may  be  permanent  or 
temporary.  I  have  also  observed  complete  disappearance  of  a  naso- 
pharyngeal catarrh  during  the  course  of  malarial  fever.  (See  paper  read 
before  the  Am.  Laryngological  Association,  May  18,  1884.) 


itching  of  the  former  or  a  tendency  to  the  inspissation  of 
cerumen,  and  this,  apart  from  existing  disease  of  the 
middle  ear.  I  have  on  several  occasions  adverted  to  the 
role  of  congestive  conditions  of  the  erectile  tissue  in 
the  production  of  middle-ear  affections  (doubtless  through 
reflex  influence).  It  remains  for  me  to  call  attention  to 
the  fact  that  unilateral  coryza,  either  acute  or  chronic, 
sometimes  depends  upon  irritation  of  the  external  audi- 
tory passage.  Two  years  ago  I  was  consulted  concern- 
ing a  case  in  which  a  severe  unilateral  discharge,  with 
stoppage  of  the  nostril,  hemicrania,  and  other  phenomena 
referable  to  the  same  side,  of  a  number  of  weeks'  dura- 
tion, was  completely  dissipated  by  the  removal  of  a  mass 
of  impacted  cerumen  from  the  ear  of  the  affected  side  ; 
and  recently,  a  similar  case  has  come  under  my  profes- 
sional care,  in  which  the  swelling  of  the  erectile  tissue 
disappeared  upon  removal  of  the  ceruminous  plug.  In 
the  presence  of  these  facts  the  conclusion  is  irresistible  that 
an  intimate  physiological  relationship  exists  between  the 
nasal  cavities  and  the  auditory  meatus.* 

It  has  thus  been  shown  that  nasal  and  laryngeal  inflam- 
mation may  proceed  from  the  direct  or  indirect  (reflex)  irri- 
tation of  a  host  of  substances  derivt  dfrom  tht  exU  rnal  world, 
from  an  almost  indefinite  number  of  pathological  condi- 
tions of  tht  sysU  m  as  a  whole,  or  from  irritation,  or  disease 
of  organs  distant  from  theseat  of  local  inflammation.  The 
predisposing  influence  of  certain  structural  peculiarities 
of  the  nasal  chambers  remains  to  be  briefly  adverted  to. 
These  consist  most  commonly  in  deflection  (or  malposi- 
tion) and  perforation  of  the  septum,  anomalous  condi- 
tions of  the  turbinated  bones  (hypertrophy,  abnormal 
position,  atrophy  ?),  and  disturbance  of  the  anatomical 
relations  of  the  nasal  fossa',  either  through  accident  or 
disease.  There  are  certain  anomalies  of  structure  of  the 
throat  and  nasal  passages  that  are  seen  in  several  mem- 
bers of  the  same  family  which  are  undoubtedly  inherited, 
and  which  are  of  such  a  nature  as  to  give  rise  to  no  in- 
convenience, or,  on  the  other  hand,  encourage  the  de- 
velopment of  inflammatory  processes  ;  in  the  latter  case 
their  influence  is  purely  mechanical.  There  also  exists 
in  some  families  a  peculiar  mdnerability  of  the  mucous 
membrane  of  the  nose  and  throat,  which  is  sometimes 
conspicuous  for  several  generations.  Such  persons  are 
said  to  "inherit"  catarrhal  inflammation,  or  to  be  the 
subjects  of  the  "  catarrhal  diathesis  " — a  view  which  has 
descended  to  us  chiefly  from  the  earlier  French  physi- 
cians. It  is  undoubtedly  true  that  the  children  of  par- 
ents debilitated  by  disease,  excesses,  or  other  causes,  or 
who  inherit,  for  example,  the  enfeebled  constitution  of 
the  syphilitic  or  tubercular,  diatheses  well  known  as  pre- 
disponents  to  catarrh,  may,  by  virtue  of  the  inheritance 
of  a  vice  of  constitution,  yield  more  easily  than  those  of 
health}'  parentage  when  exposed  to  the  exciting  causes  of 
the  disease ;  but  there  is  no  evidence  yet  adduced  that 
puts  beyond  a  reasonable  doubt  the  descent  of  a  simple 
inflammation  from  father  to  son.  These  remarks  apply 
with  equal  force  to  the  so-called  catarrhal  diathesis, 
which  latter  may  be  looked  upon  simply  as  a  generic 
term  for  a  multitude  of  varied  physical  peculiarities,  each 
susceptible,  upon  close  analysis,  of  reference  to  a  definite 
and  tangible  cause,  or  to  a  combination  of  injurious  in- 
fluences. 

Catarrhal  inflammations  of  the  nose  and  throat  in  tht 
newly  born,  when  not  due  to  gonorrhoeal  inoculation,  prob- 
ably tare  tin  ir  origin  to  causes  operating  during  intra-utt  r- 
ine  life.\  It  occasionally  happens  that  inflammatory 
affections  of  these  cavities  are  ushered  in  at  some  physio- 
logical epoch,  as  puberty,  or  existing  disease  dissipated  by 
the  nutritive  changes  which  occur  at  that  period.  The  sub- 
acute laryngitis  which  occurs  at  puberty  occasionally  de- 

*  In  certain  persons  notably  those  of  highly  developed  nervous  organ- 
ization, or  in  the  hysterical  or  hypochondriacal,  coryza  is  occasionally 
produced  by  direct  impression  upon  the  olfactory  nerve,  or,  from  simple 
association  of  ideas,  by  physical  or  mental  over-exertion  or  emotional  ex- 
citement. Here  there  is  usually  some  coexisting  local  nasal  disease  or 
vaso-motor  neurosis,  and  such  cases  are  closely  allied  to,  if  not  a  part 
and  parcel  of,  the  sympathetic  form  of  rhinitis  (rhinitis  sympathetica). 
(See  abstract  in  Maryland  Medical  Journal,  April  11,  1885,  of  paper  read 
before  the  Clinical  Society.) 

t  See  article  by  the  author  in  Phila.  Medical  News,  October  4,  1884. 
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velops  into  a  chronic  inflammation,  especially  in  the  sub- 
jects of  inherited  constitutional  vices  atari  which  il  is 
well  to  bear  iu  mind  both  in  a  prophylactic  and  prognos 
tii  |  "'in!  "I  view,  [nflammatory  conditions  of  the  throat 
and  nasal  passagi  boci  asionally  make  their  appearance  a( 
the  menstrua]  period,  appearing  either  coincidently  with 
tin  uterine  hemorrhage  or  as  the  vicarious  representative 
ol  thai  process,  and  I  have  Been  one  case  where  a  ca 
tarrhal  affection  of  these  passages  ushered  in  the  meno- 
pause nnd  Bubsided  with  the  termination  of  menstrual 
lift.* 

Etiology  of  Pharyngeal  and  Laryngeal  Inflammation. 
— The  chief  predisposing  causes  of  a<  ute  pharyngo-laryn- 
geal  inflammation  are  the  existence  of  chronic  hyper 
emia  or  inflammation  of  the  naso-bronchial  tract,  abnor- 
mal state  of  vitality  from  inherited  or  acquired  disease, 
excessi  s,  subjection  to  imperfei  i  Banitary  conditions,  and 
constant  confinement  to  a  \  itiated  atmosphere.  While  in 
the  vast  majority  of  instances  acute  inflammation  of  the 
pharynx  or  larynx  occurs  as  a  complication  of  acute  or 
chronic  naso-pharyngeal  (or  bronchial)  catarrh,  it  may 
nevertheless  be  met  with  as  a  primary  affection.  I  do 
not  share  the  extreme  view  of  my  friend  Dr.  Bosworth, 
who  has  written  bo  well  upon  this  subject,  thai  acute 
laryngitis  onlj  occurs  as  a  Bymptom  of  the  chronic  form. 
\\  bile  I  regard  the  existence  of  the  latter  as  its  most 
pror/iinent  predisposing  cause,  it  is  nevertheless  true  that 
the  disease  may  appear  as  a  primary  affection  limited  to 
the  larj  ngeal  or  pharyngeal  stru<  tures. 

Apart,  then,  from  the  inflammation  resulting  from 
local  pathological  processes,  mechanical  or  chemical  in- 
jury, abuse  of  the  forces  of  expiration  and  inspiration, 
the  isolation  of  this  disease  in  the  larynx  (acute  primary 

laryngitis)  is ■  of  the  rarest  of  pathological  events.     In 

adult  and  infant  ii  most  commonly  occurs  as  a  complica- 
tion of  acute  nasal  catarrh,  or  as  a  part  of  a  general  in- 
flammatory condition  of  the  naso-bronchial  tract.  I  am 
inclined  to  believe  that  in  the  irritable  state  of  the  nasal 
tissues  and  notably  the  cavernous  bodies,  resides  an  im- 
portant etiological  factor  in  the  adductor  spasm  which 
characterizes  the  disease  in  the  infant  ;  the  engorgement 
of  the  sensitive  area  when  the  recumbent  posture  is  as- 
sumed and  the  gravitation  of  the  nasal  secretions  into 
the  laryngeal  vestibule  being  the  must  important  agents 
in  awakening  the  reflex  laryngeal  spasm.  In  the  adult, 
acute  catarrh  of  the  lar\  nx  is  a  relatively  rare  disease,  a 
fact  which  is  remarkable,  as  Flint1  has  pointed  out,  in 
view  of  the  frequency  of  acute  pharyngeal  inflammation, 
and  illustrates  the  conservatism  of  the  natural  law  in  re 
to  t  he  extension  i  if  inflammation. 

The  reflex  or  collateral  In  peremia  of  the  larynx  which 
is  present  in  inflammatory  conditions  of  the  nasal  and 
pharyngeal  cavities  is  t •  >•  >  often  mistaken  for  acute  in- 
flammation,   and    Confusion    I It'll    arises,     especially 

when  the  laryngoscope  is  not  available,  from  failure  to 
remember  the  simple  truth  that  hoarseness  is  not  laryn- 
gitis. 

Chronic  catarrhal  laryngitis  as  an  isolated  affection  is 
rarely  met  with  ;  it  is  almost  invariably  secondary  and 
associated  \\  ith  inflammatory  disease  of  the  nose  or  nasal 
pharynx,  upon  which  il.  in  the  large  majority  of  cases, 
depends.  Indeed,  setting  aside  the  inflammation  which 
results  from  purely  local  irritation,  it  may  be  laid  down 
as  a  law  that  the  vast  majority  of  cases  of  catarrhal, 
pharyngeal,  and  laryngeal  disease  originate  primarily  in 
inflammation  cavities.     Catarrhal   rhinitis 

lc:n|s  to  inflammation  of  the  pharynx  and  larynx  in  one 
or  all  of  the  follow  ing  waj  a  ; 

1  l!\  mouth-breathing,  which.  I  may  say.  acts  not 
only  through  the  irritation  ol  the  cold,  dry.  and  impure 
air  inspired  through  the  mouth,  as  in  nasal  obstruction, 
or  through  the  nasal  passages,  as  in  atrophy  of  the  tur- 
binated structures,  but  also  by  crippling  the  respiratory 
ami  vocal  forces,  shortening  both  inspiration  and  expira- 
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tion,  compelling  rapid  respiration  and  resulting  vocal  and 
respiratory  fatigue. 

•,'.  By  the  constant  endeavor  to  overcome  the  loss  of 
nasal  power  and  resonance,  and  the  consequent  pharyn- 
geal and  laryngeal  fatigue. 

8.   In  certain  cases,   by  interference  with  the  normal 

motility  of  the  palatal  BtniCtUl 

4.  Through  reflected  irritation. 

6  By  the  irritation  of  the  atmosphere,  vitiated  iii  some 
instances,  not  by  virtue  of  its  passage  through  the  mouth, 
hut  through  th*  nasal  cltambt  rs  ;/<<  m»  /<•<*. 

8    Bj  so-called  extension  of  inflammation. 

7.   Possibly  by  irritation  of  secretion. 

In  studying  the  pathological  conditions  of  the  naso- 
pharyngeal space  and  middle  ear.  we  may.  for  practical 
purposes,  regard  these  cavities  as  accessory  to  the  nasal 
chambers,  so  intimately  interwoven  is  their  pathology 
with  a  diseased  condition  of  the  nasal  fossa-.  As  sti 
elsewhere'/  in  a  large  proportion  of  cases  of  so-called 
middle  car  inflammation  the  latter  "is  merely  a  symp- 
tom of  nasal  catarrh,  and  gradually  disappears  without 
special  treatment  upon  the  removal  ol  its  primary  can 
When  the  middle-ear  alTcciion  is  thus  symptomatic,  it  is 
erally  traceable  to  mechanical  causes  or  to  reflected 
irritation. 

Inflammatory  conditions  of  the  naso-pharyngeal  cavi- 
ties are  encouraged,  and  existing  disease  of  these  struct- 
ures perpetuated  by  paralytic  conditions  or  defective 
muscular  power  {e.g.,  from  existing  chronic  inflamma- 
tion, enlarged  tonsils,  defective  innervation,  etc.).  or 
from  abnormal  approximations  of  their  walls  (from  ad- 
hesion- As  a  consequence  of  the  impaired  functional 
exercise  of  the  structures  thereby  induced,  congestive 
and  catarrhal  processes  develop  in  the  laryngeal  cavity, 
which  result  from  the  constant  endeavor  by  abuse  of  the 
expiratory  forces  to  overcome  the  loss  ,,f  power  in  the 
pharynx.  Both  loss  of  power  and  adhesions,  which  lat- 
ter act  by  crippling  muscular  action  and  disturbing  nor- 
mal anatomical  relations,  tend  also  to  prevent  voluntary 
cleansing  of  the  retro-nasal  space,  and  thus  form  another 
factor  iii  the  persistence  ot  the  chronic  inflammatory  pro- 
cess. 

Finally,  I  w  ish  to  observe  that  in  a  large  proportion  of 
c.^s  it  w  ill  in-  found,  upon  careful  examination,  that  the 
existence  of  the  nasal,  pharyngeal,  or  laryngeal  affection 
is  nut  due  to  any  one  particular  cause,  hut  to  a  combina- 
tion of  injurious  influences — the  n  sultant  of  a  number  oi 
internal  and  external  forces. 

JIvi'i. k. i:mi  \  op  ini  Larynx  and  Trachea. — Hy- 
peremia of  the  larynx  and  trachea  may  he  active  or 
passive,  acute  or  chronic,  according  to  the  causes  to 
w  Inch  it  owes  iiv  existence.  In  addition  to  those  which 
determine  hyperemia  and  catarrhal  inflammation  of  the 
mucous  membrane  of  the  respiratory  tract  in  general 
(-/(/.  article  on  Etiology  of  Catarrhal  Affections),  hyper- 
emia ol  the  laryngotracheal  membrane  occurs  as  the 
result  of  mouth-oreathine  from  nasal  and  post-nasal  oh 
struetioii.  by  extension  from  adjacent  cavities,  or  as  a 
purely  reflex  phenomenon  from  disease  or  irritation  of 
the  ear,  nose,  pharynx,  and  buccal  cavity,  and  in  some 
instances  from  over-stimulation  or  disease  of  the  genera- 
te e  tract.  I  Coarseness  and  congestion  of  the  Ian  nx  have 
been  observed,  too,  in  connection  with  the  preseno 
parasites  in  the  intestines  and  hemorrhoidal  affections. 
faulty  methods  <<\  singing  and  breathing,  and  especially, 
as  Mandl'  has  pointed  out.  the  habitual  use  ol  the  cla- 
vicular method  of  respiration,  the  irregular  use  of  the 
voice,  loud  declamation,  singing,  etc.;  in  line,  anyii 
which  induces  fatigue  of  the  vocal  organs,  will  culminate 
in  laryngeal  hyperemia.  Long-continued  and  violent 
paroXj  sins  of  coughing  may  induce  it.  but  their  influence 
has  been  doubtless  overrated  The  habitual  use  of  alco- 
hol, and  in  Borne  persons  tobacco;  the  unnatural  gratifi- 
cation Ol   t  he  appetites  ;   constant    exposure   to   the   fUl 

of  irritating  gases  and  \  apt  >rs  ;  confinement  to  an  impure, 
close,  dusty,  or  overheated  atmosphere,  and  the  use  oi 
comforters  and  other  forms  ol  ueek-wrap  predispose  to 
congestive  disorders  ol  the  laryngotracheal  membrane. 
It   occurs  as   a  complication  of  syphilis,  tubcrculi 
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rheumatism,  gout,  Bright's  disease,  malarial  poisoning, 
the  acute  infectious  diseases,  influenza  and  coryza  ;  of 
growths,  xdcers,  foreign  bodies,  and  certain  diseases  of 
the  oesophagus  and  thyroid  gland. 

Passive  hyperaemia  of  the  larynx  and  trachea  is  present 
in  chronic  valvular  diseases  of  the  heart  and  obstructive 
lesions  of  the  lungs  ;  in  compression  of  the  neck,  thorax, 
or  abdomen  by  articles  of  clothing,  tumors,  aneurisms, 
enlarged  glands,  hypertrophied  thyroid,  abscess,  etc.;  in 
fine,  anything  that  tends  to  produce  obstruction  to  the 
venous  circulation  of  the  throat  and  neck. 

The  change  of  voice  at  puberty  is  associated  with  more 
or  less  laryngeal  hyperaemia.  Elongation  of  the  uvula. 
if  it  act,  as  has  been  alleged,  as  an  excitant  of  laryngeal 
hyperemia  and  cough,  probably  does  so  through  the 
medium  of  reflex  action  and  not  from  direct  irritation  of 
the  laryngeal  membrane.* 

Hyperemia  of  the  larynx  occurs  from  the  presence  of 
foreign  bodies  in  the  oesophagus,  or  from  disease  of  its 
membranous  or  muscular  coals,  and  in  certain  pathologi- 
cal conditions  of  the  thyroid  gland.  It  also  occurs  in 
some  females  at  the  menstrual  period,  in  the  course  of 
pregnancy,  and  during  or  after  coition.  It  may  compli- 
cate paralytic  conditions  of  the  intrinsic  muscular  ap- 
paratus of  the  pharyngo-laryngeal  tract,  or  occur  as  a 
manifestation  of  hysterical  and  hyperchondriacal  affec- 
tions and  pathological  states  of  the  brain  and  spinal  cord. 
Pressure  on  the  recurrent  laryngeal  nerves  sometimes  in- 
duces hypersemia  through  vaso-motor  influence  reflected 
through  the  superior  cervical  ganglion. 

Eppinger  calls  attention  to  the  fact  that,  in  suffocation 
from  direct  mechanical  compression,  venous  hyperemia 
does  not  occur,  while  the  pharynx  becomes  deeply  cy- 
anotic ;  and  offers  as  an  explanation  of  this  fact  the  pro- 
tected situation  of  the  thyroid  artery,  the  easy  escape  of 
venous  blood  into  collateral  channels,  and  an  especially 
well-marked  contractility  of  the  arterial  vessels.1" 

Hyperemia  of  the  larynx  occurs  from  suppression  of 
the  functions  of  the  skin,  or  from  the  sudden  disappear- 
ance of  a  cutaneous  exanthem. 

I  would  call  special  attention  to  the  laryngeal  hyperae- 
mia  which  sometimes  results,  not  from  excessive  vocal 
strain  and  fatigue,  but  from  habitual  or  intermittent  dis- 
use of  the  voice.  S3*stematic  functional  exercise  is  neces- 
sary to  the  physiological  integrity  of  the  vocal  apparatus. 
In  voluntary  or  enforced  rest  of  the  voice,  if  prolonged, 
a  passive  hypersemia  is  occasionally  produced  of  suffi- 
cient pathological  importance  to  demand  the  recognition 
of  the  practitioner.  This,  which  may  be  termed  hyper- 
semia from  disuse  of  the  vocal  forces,  is  especially  well 
marked  in  public  speakers  and  singers  in  the  intervals  of 
rest  from  professional  labors,  and  disappears  without 
treatment  upon  the  resumption  of  the  same. 

The  systematic  use  of  the  voice  is  a  safeguard  against 
congestive  conditions  of  the  larynx  ;  its  irregular  use,  on 
the  other  hand,  often  predisposes  to  the  opposite  result. 
Thus,  for  example,  the  public  speaker  who  makes  daily 
professional  use  of  the  voice  is  much  less  liable  to  yield 
to  conditions  productive  of  hypersemia  than  he  who  ex- 
ercises his  vocal  muscles  to  the  same  extent,  but  at  longer 
intervals. 

A  certain  degree  of  hypersemia  ma}'  exist  without  im- 
pairment of  function,  even  in  those  who  habitually  use 
the  voice  in  the  exercise  of  their  professional  duties.  It 
is  not  uncommon,  for  example,  to  find  a  more  or  less 
congested  or.  muddy  condition  of  the  cords  in  public 
speakers  and  singers,  and  that  without  the  slightest  abro- 
gation of  their  vocal  powers. 

The  laryngoscopio  appearances  consist  simply  in  local- 
ized or  diffuse  injection  of  the  mucous  membrane,  with 
a  peculiar  pinkish  coloration  of  the  cords  due  to  dilu- 
tion of  the  rays  of  the  reflected  light. 

The  parts  most  frequently  affected  are  the  interaryte- 
noid  fold,  the   vocal  cords,  the  mucous  covering  of  the 


*  The  elongated  uvula  rests  upon  the  dorsum  of  the  tongue,  and  does 
not  insinuate  itself  into  the  laryngeal  cavity.  Moreover,  it  would  re- 
quire an  uvula  of  extraordinary  length  to  impinge  upon  those  portions  of 
the  larynx  that  are  concerned  in  the  production  of  cough. 


arytenoid  cartilages  and  the  epiglottis.  The  normal  lus- 
tre of  the  tracheal  rings  becomes  dulled,  and  the  spaces 
between  them  dark  and  congested.  The  color  of  the 
membrane  varies  greatly  according  to  the  causes  which 
produce  the  hyperaemia.  It  may  be  said,  in  general,  that 
the  hyperemia  which  results  from  arterial  dilatation  pro- 
duces a  brighter  coloration,  while  that  which  follows 
venous  obstruction,  and  that  occurring  in  low  forms  of 
acute  disease,  expresses  itself  in  darker  shades  of  red. 
Occasionally,  and  especially  is  this  the  case  in  arterial 
congestion,  small  ecchymotic  spots  are  discovered  which 
represent  small  capillary  haemorrhages.  In  long  stand- 
ing cases,  when  the  hyperaemia  is  due  to  some  obstruc- 
tion to  the  circulation,  a  varicose  condition  of  the  vessels 
is  found,  which  has  been  compared  to  analogous  hem- 
orrhoidal conditions  of  the  rectum. 

A  peculiar  mottled  appearance  of  the  mucous  mem- 
brane, and  especially  of  that  covering  the  vocal  cords,  is 
said  by  some  to  be  characteristic  of  syphilis,  but  it  may 
also  occur  in  other  conditions.  If  this  mottled  condition, 
however,  be  bilateral  and  symmetrical,  it  should  arouse 
a  certain  amount  of  suspicion  as  to  the  nature  of  the  dis- 
ease, and  direct  attention  to  its  possible  specific  origin. 

The  microscopical  appearances  consist  simply  in  dilata- 
tion and  engorgement  of  the  blood-vessels  of  the  upper 
layers  of  the  membrane.  The  thickening  of  these  struct- 
ures and  the  cedematous  infiltration  which  are  observed 
iu  long-standing  cases  of  venous  congestion,  are  more 
probably  referable  to  commencing  catarrhal  inflamma- 
tion than  to  a  purely  vascular  disturbance. 

Symptoms. — A  certain  degree  of  laryngeal  hypera?mia 
may  exist  without  exciting  attention,  its  presence  being 
detected  only  by  accident  or  during  the  professional  use 
of  the  voice.  When  limited  to  the  interarytenoid  fold, 
it  manifests  itself  as  a  short,  hacking,  explosive  cough, 
generally  accompanied  or  preceded  by  a  sense  of  tickling, 
usually  referred  to  the  region  of  the  cricothyroid  space. 
TVhen  the  cords  are  involved  the  voice  becomes  veiled, 
loses  its  tension,  becomes  easily  fatigued,  and  hoarseness 
of  different  grades  supervenes.  The  larynx  feels  dry  and 
sometimes  painful  sensations  are  complained  of  after 
smoking,  drinking,  or  indulgence  in  excesses  of  any 
kind,  or  after  the  use  of  the  voice  in  singing  or  speaking. 

The  Prognosis  and  Treatment  will  obviously  depend 
upon  the  causes  that  condition  the  hypersemia.  These 
should  be  carefully  sought  for,  and,  if  possible,  removed. 
The  measures  addressed  to  the  larynx  itself  consist  in 
soothing  inhalations,  and  mild  astringent  and  alterative 
sprays.  A  weak  solution  of  an  astringent  in  oil  or  gly- 
cerine, or  the  oil  alone,  will  be  found  most  soothing  to 
the  irritable  mucous  membrane.  For  the  tickling  and 
cough  a  powder  containing  boracic  acid  and  morphia, 
allowed  to  dissolve  slowly  on  the  tongue,  or  lozenges  of 
guiac,  cubebs,  cocaine,  and  similar  substances  may  be 
confidently  recommended. 

In  cases  of  persistent  laryngeal  hyperaemia  due  to  loss 
of  vaso-motor  control,  much  benefit  may  be  derived  from 
tonics  addressed  to  the  nervous  system. 

H.EMORRIIAGE   FROM   THE   LARYNX   AND   TliAlIIEA._ — 

Ha'inorrhage  from  the  larynx  and  trachea  occurs  as  the 
result  of  mechanical  or  chemical  injury,  as  asyrnptom  of 
various  pathological  conditions,  or  it  may  be  the  vicarious 
representative  of  a  physiological  process. 

The  haemorrhage  which  results  from  traumatism  gen- 
erally takes  place  into  the  submucous  areolar  tissue,  and 
is  commonly  associated  with  more  or  less  laiyngeal  oede- 
ma. It  may  occur  directly  after  the  accident,  or  several 
days  thereafter,  as  in  the  case  reported  by  Barbillier,"  in 
which  haemorrhage  with  consecutive  fatal  oedema  took 
place  six  days  after  an  incised  wound  between  the  thy- 
roid cartilage  and  hyoid  bone. 

Violent  expiratory  efforts,  as  in  paroxysms  of  coujrhing, 
loud  declamation,  or  forced  intensity  of  the  voice  from 
any  cause,  may  give  rise  to  extravasations  of  blood,  which 
usually  come  from  the  small  vessels  which  course  along 
the  edges  of  the  cords.  In  these  luemorrhages,  which 
take  place  upon  the  upper  surface  of  one  cord,  both  being 
rarely  affected,  the  clot  may  form  beneath  the  membrane, 
or  rupture  of  the  latter  may  occur,  with  extravasation 
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upon  the  bui  Fa  cord      The  afli  cted  cord  may  <>r 

ina\  nol  be  Buffused, 
■   ipillary  haemorrhages,  or  apoplexies,  are  found  not  In- 
tently in  inflammatory  conditions  of  the  larynx 
-us  relating  to  these  subji  i  ts)  in  purpura,  Bcurvy,  no? 
matophilia,  ana  allied  affections,  in  liaemorrhagic  small 
pox,  and  from  the  toxic  or  "  idiosj  ncratic  "  influent 
certain  drugs,  as  phosphorus,  mercury,  chromium,  anti 
mony,  and  othi  eliminated  through  the  mm 

membrane  of  tin  '  irj  tract. 

More  or  less  bleeding   is  common  t"  all  ulcerative  pro 

-  in  the  larynx  .  in  card na  and  tuberculosis  ii  is 

in -i  infrequently  the  immediate  cause  of  death,  and  a  case 
is  recorded  bj  Torek  in  which  the  latter  occurred  from 
erosion  of  the  lingual  artery  from  a  Byphihtic  ulcer  of 
the  right  sinus  pyriformis  (see  article  on  Larynx,  Syph- 
ilis of).     In  women  Buffcrin  itarrhal  disease  of 

the  larynx,  baemorrhag tasionally  takes  place  at  the 

menstrual  epoch,  or  il  maj  occur  in  the  normal  larynx 
as  a  vicarious  flux.    Tobold  i  case  in  which  hae- 

morrhage of  the  vocal  cord  occurred  during  the  vomiting 
of  pregnancy. 

ion  and  thinning  of  the  walls  of  the  trachea  by  an 
aneurismal  or  other  form  of  tumor  maj  lead  t"  alarming 
haemorrhage  from  the  windpipe.  The  blood  maj  be  ex- 
pectorated al  intervals  and  in  small  amounts  al  a  timi 
sudden  perforation  maj  occur,  and  immediate  death  en- 
sue, 

Haemorrh  m  the  larynx  occasional^  takes  place 

from  the  rupture  of  varicose  veins  during  violent  expira- 
effi  'i  ts 
The  haemorrhage  occurring  in  the  course  of  catarrhal 
lions,  or  as  the  result  ol  vocal  strain,  i>  usually  in- 
considerable in  amount  and   need  not  excite  alarm,  ex- 
ive  idiopathic  fatal   haemorrhage,  as  in  the  coses  of 
Bogros     and  Pfeufer  '  being  probablj  exceedingly  rare. 
I  ader  the  title  "  Laryngitis  Haemorrhagica"  Fraenkel  " 
and    others    have  described  a   parenchymatous   heemor- 
rhagic  infiltration  of  the  mucous  membrane  which  occurs 
apart  from  any  specially  well  marked  indication  of   la- 
ryngeal  disease,  but  there  seems  i"  be  no  legitimate  ana- 
tomical reason  to  justify  such  a  clinical  refinement. 
The  haemorrhage  which  follows  operations  on  benign 
iwths  in  the  larynx  is,  as  a  rule,  trifling  in  amount. 
When  old  adhesions   from  syphilis,  etc.,  have  to  be  di- 
vided ii   is,  however,   often  considerable,  and  a  case  is 
recorded  in  which  ligation  of  the  carotid  was  necessary 
to  arrest  the  bleeding  produced  by  the  division  of  a  syphi- 
litic adhesion  with  the  ^alvano-cautery, 

1 1  haemorrhage  manifests  itself  in  a  reddish  or  red 
dish  brown  discoloration  ol  the  sputa.  Haemorrhage  in- 
to the  substance  ol  the  vocal  cords  maj  be  suspected  when 
Budden  and  complete  aphonia,  accompanied  or  followed 
bj  tickling  or  pain  in  the  larynx,  occurs  during  the  o 
use  "i  the  voice,  and  is  followed  by  the  expectoration  of 
a  small  quantity  of  clotted  blood  ;  especiallj  if  alter  such 
an  c\cnt  there  is  a  painful  sensation  in  the  throal  upon 
attempted  phonation.  When  the  haemorrhage  is  exten- 
sive, as  occurs,  for  example,  in  certain  low  forms  of  fever, 
symptoms  of  laryngeal  obstruction  at  once  supervene 
which  call  for  tracheotome ,  or  which  may  be  relieved  by 
the  expectoration  of  the  clots,  as  happened  in  the  case  of 
Fraenkel. 

Thi  local  application  of  astringents  by  cotton  carrier, 
Bpraj  or  po  vder,  either  alone,  or  assisted  bj  the  swallow  - 
in-  n!  cracked  ice,  or  bj  hypodermatic  injections  of  mor- 
phine, is  generally  Bufflcicni  to  arrest  most  haemorrhages 
proceeding  from  the  larynx.  In  extensive  haemorrhage 
with aed  ftcation  should  l>e  at  once  resorted  to, 

and  in  the  event  of  failure  to  relieve  the  urgenl  dyspnoea 
ii"  time  Bhould  be  lost  before  resorting  to  tracheotomy. 

Am  11  Catarrhal  Laryngitis  Historical  Sketch.— 
The  historj  of  laryngeal  inflammation  is  coextensive  with 
the  literature  ol  laryngology.  Laryngitis,  although  often 
confounded  by  the  ancients  with  pharyngitis  and  diseas  a 
of  the  t"iisi|s,  has  alw  i   the  most  common 

affections  to  which  the  human  race  is  liable.     "While. 

then,  it   dues   mil    ccine   within   the   stupe  of   the   present 

work  t"  offef  a  i plete  historical  narrative  ol  this  affec- 


tion, it  may  be  interesting  to  refer  very  briefly  to  the 
writings  of  those  who,  in  the  prcluryugoscopic  era.  chiefly 
directed  attention  to  the  larynx  as  a  frequent  seat  of  in- 
flammatory processes. 

In  the  ancient  Hindoo  s_\  stem  of  medicine,  con  /a  and 
catarrhal  affections  in  general  were  supposed  toarise  in 
some  vague  manni  rfrom  he  three  sources,  which  the  w  rit- 
•  that  period  looked  upon  as  the  fountain  heads  of  all 
diseases,  viz..  the  bile,  the  air.  and  the  phlegm.  Hippo 
(rates  and  his  followers  taught  that  the  vapors  arising 
from  the  body  excited  iii  the  brain  a  secretion  which 
flowed  down  into  the  nose  through  the  perforations  in 
the  cribriform  plate, and  through  the  ethmoidal  and  sphe- 
noidal cells.  Galen  went  so  far  as  to  assert  that  the  pi- 
tuitary gland  and  the  ventricli  the  reservoirs  from 
h  the  discharge  was  obtained.*  These  views  of  the 
k  physicians,  whose  notions  of  the  etiology  of  disi 
were  curiously  influenced  by  the  prevailing  philosophical 
doctrines  of  their  time,  were  I  olio  wed  l>y  those  of  the  Ara- 
bian school,  which  were  imported  into  Europe  and  ] 
vailed  on  the  Continent  as  late  as  the  seventeenth  century, 
when  they  were  completely  overthrown  by  the  colossal 
labors  of  Conrad  Victor  Schneider.  '  It  is  true  that  Van 
llehnont  ,;  had  long  before  assailed  with  consummate  sat- 
ire "the  gray  haired  dreams  of  the  Grecians;"  that  Car- 
dan '"  had  previously  shown  that  the  secretion  came  some- 
times from  the  secreting  portions  ,,f  the  nasal  muci 
membrane,  and  that  Botal"  had  entered  an  anatomical 
protest  against  the  hypothesis  of  the  ancients;  but  it  is 
chiefly  due  to  the  exhaustive  anatomical  researches  of 
Schneider  that  their  absurdity  was  demonstrated. 

According  to  Schneider,  catarrh  is  a  disease  of  the 

lil 1  which   manifests  itself  as  a  discharge  of  mu 

from  the  vessels  of  the  various  mucous  membranes  of 
the  body.  Among  the  external  causes  of  the  disease  the 
dampness  which  comes  from  certain  conditions  of  the 
atmosphere  was  supposed  to  enter  the  circulation  through 
the  pons  of  the  skin  and  excite  catarrh  in  the  different 
organs.  In  this  way.  too,  vitiated  air.  entering  and  stir- 
ring up  the  bl 1.  was  supposed  to  account  for  the  epi- 
demic occurrence  of  corj  za. 

Schneidi  t  _,..,  i  desi  ription  of  laryngitis  undir 
the  title  of  "Catarrh  of  the  Posterior  Pituitary  Mem- 
brane,'* and  bis  versatile  contemporary,  Severinus,"  di 
lated  upon  the  subject  with  < siderable  detail. 

Aboul  the  middle  or  latter  pari  of  the  seventeenth  cen- 
tury, the  illustrious  Sj  denham  -•'  described  inflammatory 
affections  of  the  upper  respiratory  tract  under  the  generic 
term  ••quinsy,"  and  looked  upon  them,  as  did  Hipp' 
lis-  lie  tore  him,  as  diseases  of  the  sprit 

In  1675,  an  excellent  treatise  on  the  voice  and  its  affec- 
tions appeared,  written  by  Schelhammer,14  who.  follow 
ing  the  ancients,  included  laryngeal  inflammation  under 
the  terms  raucedo  and  aphonia. 

In  1688  Ettmuller  **  described  the  disease  as  it  occurs  in 
children,  and  in  1680,  Lower,*'  evidently  inspired  by  the 
discovery  of  Harvey,  and  the  anatomical  researches  of 
Schneider,  devoted  an  essay  to  the  pathological  nature 
of  catarrhal  affections.  Among  the  many  special  treatises 
and  essays  which  appeared  in  the  seventeenth  century, 
the  dissertation  of  llann.eus-"  deserves  special  mention, 
as  an  excellent  expos  of  the  etiology  of  laryngeal  afl 
lions 

In  the  following  century  Bonctus,'8  inspired  by  the  ex 
perience  of  Spigelius,  adverted  to  inflammation  of  the 
larynx,  and  Boerbaave,*9  and  later  his  learned  and  de- 
voted commentator,  Van  Swietcn,80  showed  their  knowl- 
edge of  the  various  forms  of  laryngeal  inflammation  by 
the  accuracy  and  thorough-going  way  in  which  thej 
Bcribed  ihein. 

The  writings  of  Boerhaave,  and  later  Schacht,11  were 
taken  up  by  their  pupils  and  followers,  and  a  large  num- 
ber of  theses  appeared,  among  which  the  dissertation  of 
Esgers     deserves  special  commendation. 

In  lTtVi  Morgagni  prepared  the  way  for  the  study  of 
the  pathological  anatomy  of  the  disease,  and  endeavored 


•  For  the  various  tl  g  i  hi-  imtun-  of  catarrhal  prowosss, 

sea  the  article  on  K  ial  Affections  of. 
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to  stimulate  research  in  the  direction  of  laryngeal  affec- 
tions. Neglected  by  contemporaneous,  and  subsequent 
observers,  the  subject  was  again  prominently  brought  into 
notice  by  the  observations  of  Benjamin  Rush 34  in  this 
country,  and  John  Millar  in  England.35  The  literature 
which  followed  the  publications  of  Rush  and  Millar  is 
enormous,  and  amounts  simply  to  a  confusion  of  acute 
and  chronic  laryngitis  with  asthma,  croupous  laryngitis, 
and  various  reflex  "laryngeal  neuroses.  Of  his  contempo- 
raries, Josef  Peter  Frank  36  seems  to  have  had  the  clearest 
conception  of  the  laryngeal  affection,  which  he  portrayed 
in  a  chapter  which,  for  terseness  of  style  and  accuracy  of 
description,  outranks  the  productions  of  his  predecessors. 

In  the  meantime,  Hoffmann37  had  advanced  the  view 
that  catarrh  was  the  local  expression  of  a  general  febrile 
state,  and  that  the  appearances  on  the  mucous  membranes 
were  evoked  by  the  irritating  properties  of  the  serum  and 
lymph,  which  were  cast  off  as  a  critical  discharge  from 
the  glandular  parts.  Hence,  among  subsequent  writers, 
the  inflammatory  affections  of  the  nose  and  throat  are 
lost  in  the  inflammatory  fever,  or  febris  catarrhalis  of  the 
last  century. 

In  1799  the  attention  of  the  medical  world  was  forcibly 
■called  to  acute  laryngeal  inflammation  by  the  death  of 
Washington.  At  this  time  the  disease  was  scarcely  re- 
cognized as  an  independent  affection. 

In  the  early  part  of  the  present  century  the  subject  of 
laryngeal  inflammation  received  considerable  attention  at 
the  hands  of  Vogel 38  and  Reil,39  in  Germany,  and  Caba- 
nis40  and  Portal,41  in  France,  and  a  number  of  cases  illus- 
trative of  its  pathological  anatomy  were  collected  by  Van 
der  Bosch,4'2  Voigtel,43  and  Otto.44 

About  this  time  Pinel 45  taught  that  catarrh  was  an  in- 
flammation or  exaggeration  of  function  of  the  mucous 
membrane — a  view  which  soon  obtained  a  foothold  among 
his  contemporaries. 

Up  to  the  year  1808  the  greatest  confusion  prevailed 
•concerning  the  acute  form  of  laryngeal  inflammation. 
By  the  majority,  or  perhaps  all,  of  the  writers  of  that 
period  the  disease  was  unknown,  or  confounded  with 
various  spasmodic  affections.  The  first  to  distinctly  an- 
nounce its  existence  as  a  separate  disease  seems  to  have 
been  Dr.  Dick,46  who,  in  an  article  on  croup,  described 
-acute  laryngitis  under  the  title  Gynanche  Luryngra. 
Four  years  later  the  same  affection  was  desci'ibed  as  a 
new  disease  by  Matthew  Baillie,47  Everard  Home,48  and 
Farre  ;49  and  later  on  the  more  chronic  form  of  the  dis- 
ease was  portrayed  by  Albers,60  in  Germany,  Porter  sl  and 
Stokes,6'2  in  Dublin,  Ryland,53  in  England,  and  Chap- 
man 64  and  Swett,66  in  America. 

In  1846  appeared  the  work  of  Horace  Green,66  which 
was  destined  to  revolutionize  the  treatment  of  laryngeal 
affections,  and  to  throw  new  light  upon  their  pathology. 
Green's  researches  form  an  epoch  in  the  study  of  laryn- 
geal inflammation.  The  universal  comment  which  they 
excited  led  to  a  number  of  communications  upon  the  sub- 
ject, which  were  followed  some  years  later  by  the  dawn 
of  the  laryngoscopic  era. 

Varieties  of  the  Disease. — There  are  two  forms  of  acute 
catarrhal  laryngitis.  In  the  one  the  morbid  process  is 
limited  to  the  mucous  membrane,  while  the  other  is  char- 
acterized- by  its  extension  to  the  submucous  connective 
tissue.  The  former  is  not  infrequently  met  with  ;  the 
latter,  when  not  produced  by  direct  violence  or  acute  in- 
fectious processes,  is  a  much  rarer  type  of  disease. 

Etiology. — The  existence  of  hyperemia  and  chronic  in- 
flammation of  the  naso-bronchial  tract,  a  lowered  state  of 
vitality  from  inherited  or  acquired  disease,  excesses,  sub- 
jection to  imperfect  sanitary  conditions,  and  constant 
confinement  in  a  vitiated  atmosphere  are  the  chief  pre 
disposing  causes  of  acute  catarrhal  laryngitis.  The  dis- 
ease generally  occurs  as  a  complication  of  acute  nasal  or 
bronchial  catarrh,  and  rarely  from  extension  of  inflam- 
mation from  the  lower  pharynx.  The  infrequency  of  its 
occurrence  in  the  latter  case,  as  Flint51  has  pointed  out, 
is  remarkable,  in  view  of  the  frequency  of  acute  pharyn- 
geal inflammation,  and  illustrates  the  conservatism  of  the 
natural  law  in  regard  to  the  extension  of  inflammation. 

Acute  laryngitis  complicates  scarlet  fever,  measles,  and 


other  essential  fevers,  and  has  been  observed  as  a  leading 
feature  during  the  epidemic  occurrence  of  certain  dis- 
eases, notably  erysipelas.  A  subacute  form  is  often  pres- 
ent in  so-called  "  influenza,"  and  "  hay-fever,"  and  allied 
disorders,  and  may  even  exist  as  a  complication  of  cer- 
tain cerebro-spinal  affections.68  It  must  be  remembered, 
on  the  other  hand,  that  some  diseases  of  the  cervical  cord 
may  so  simulate  laryngitis  as  to  render  resort  to  the 
laryngoscope  necessary  to  diagnosis.69 

Acute  laryngitis  occasionally  results  from  the  suppres- 
sion of  a  rheumatic  or  gouty  attack.  In  the  former  dis- 
ease, the  inflammatory  action  may  or  may  not  proceed 
from  the  articulating  surfaces  of  the  larynx,  and  Klencke 60 
has  described  an  "  inflammatory  aphonia,"  which  occurs 
after  suppressed  gout  leading  to  exudation  into  the  mus- 
cles and  nerve-sheaths. 

A  mild  form  of  catarrhal  laryngitis  is  occasionally  seen 
as  the  result  of  reflected  irritation  from  remote  or  adja- 
cent organs  of  the  body,  as  the  skin,  the  genito-urinary 
and  gastrointestinal  tracts,  the  teeth,  gums,  tonsils,  tur- 
binated nasal  structures,  external  auditory  meatus,  thy- 
roid gland,  oesophagus,  etc. 

A  violent  form  of  acute  laryngitis  follows  the  inspira- 
tion of  flames,  boiling  water,  the  incautious  use  of  instru- 
ments and  certain  topical  applications,  the  presence  of 
foreign  bodies,  and  various  surgical  injuries  of  the  larynx 
and  neck.     (See  also  Glottis,  QCdema  of  the.) 

Abuse  of  vocal  intensity,  as,  for  example,  in  forced  de- 
clamation, screaming,  etc.,  may  precipitate  a  mild  attack 
of  laryngeal  catarrh.  (See  also  section  on  Etiology  of 
Catarrhal  Affections.) 

Pathological  Anatomy. — The  pathological  appearances 
are  those  of  simple  catarrhal  inflammation.  There  is 
more  or  less  diffuse  swelling  of  the  entire  mucous  mem- 
brane, or  the  process  may  be  limited  to  individual  por- 
tions of  the  larynx,  as  the  ary-epiglottic  folds  and  epi- 
glottis, and  even  the  vocal  cords  may  be  alone  affected, 
the  remaining  portions  of  the  larynx  participating  but 
slightly  in  the  inflammation.  The  hyperaemia  is  not  al- 
ways well  marked  after  death,  a  fact  due,  as  Niemeyer61 
has  pointed  out,  to  the  richness  of  the  laryngeal  mem- 
brane in  elastic  tissue,  and  the  consequent  expulsion  of 
the  blood  from  the  capillaries  during  the  post-mortem 
contraction  of  its  fibres.  The  writer  recalls  cases  where 
the  laryngeal  mucous  membrane  of  those  dying  during 
the  existence  of  acute  laryngeal  catarrh  presented  the 
very  opposite  condition  from  that  of  injection,  and  in 
which  the  only  evidences  of  a  pre-existing  inflammatory 
condition  consisted  in  slight  desquamation  of  the  epithe- 
lium, and  minute  extravasations  of  blood  into  the  sub- 
stance of  the  mucous  membrane. 

Superficial  erosions  of  the  mucous  membrane  are  not 
infrequently  met  with,  and  are  due  not  only  to  the  in- 
flammatory process,  but  also,  in  some  instances,  to  the 
loosening  of  the  epithelium  from  violent  expiratory  ef- 
forts. It  is  questionable  whether  true  ulceration  ever 
occurs  as  a  result  of  acute  catarrhal  laryngitis. 

The  swelling  is  not  always  confined  to  the  superficial 
layers,  but  involves  the  deeper  portions  of  the  membrane 
with  their  glandular  constituents.  In  the  secret-ion, 
therefore,  in  addition  to  the  cast-off  cells  of  the  upper 
layer  and  the  lymphoid  corpuscles,  we  find  the  epithelial 
elements  of  the  glands  themselves'.  It  is  the  preponder- 
ance of  these  so-called  "mucous  cells"  that  gives  to  the 
secretion  its  peculiar  frog-spawn  appearance. 

Symptoms. — Acute  inflammation  of  the  larynx  may 
develop  insidiously,  the  symptoms  at  first  resembling 
those  of  hyperemia  or  a  mild  form  of  subacute  inflam- 
mation ;  or  its  onset  may  be  sudden  and  severe.  The 
voice,  at  first  shrill,  hoarse,  uncertain,  becomes  rapidly 
aphonic  ;  pain  is  felt  in  its  attempted  use,  and  disagree- 
able sensations,  referred  to  the  presence  of  a  vai'iety  of 
foreign  substances  (pins,  hairs,  sand,  etc.)  in  the  throat, 
are  constantly  present,  which  provoke  a  short,  hacking 
cough,  and  ineffectual  efforts  to  clear  the  throat.  Ten- 
derness of  the  larynx  fm  pressure  is  sometimes  complained 
of,  and  a  sense  of  constriction  ;  but  these-  symptoms  are 
generally  inconspicuous  in  the  superficial  form  of  the 
disease. 
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Respiration  la  rarely  embarrassed,  ezoepl  In  children 
and  in  tli<'  parenchymatous  variety  of  the  disease.  In 
the  latter  the  amount  of  its  impairment  depends  not  only 
upon  the  degree  oi  swelling,  but  also  upon  it-  anatoml 
cal  seat. 

Ai  the  outsel  the  laryngeal  secretions  are  arrested,  the 
throat  t<  els  drj  and  rough,  and  the  paroxj  »m-  ol  cougb 
ing  are  ineffectual.  Later,  there  is  :i  mucous  expectora 
resembling  somewhat  frog-spawn,  which  is  some- 
times streaked  with  blood,  and  which  becomes  mi 
purulent  as  the  disease  undergoes  resolution.  Febrile 
movement    ii  presi  at,  is  not,  as  a  rule,  well  marked. 

In  children  the  small  size  of  the  rima  l; I < > t i i * l i - .  the  im 
perfectlj  developed  and  more  vulnerable  laryngeal  Bti 
nil-,  and  the  aotable  tendency  to  spasmodic  affections  of 
the  larynx,  combine  i"  make  the  affection  one  of  consid- 
erable gravity,     The  symptoms  detaile  are  accen 
tuated,  and  the  suffering  is  much  more  intenBi     The  cough 
assumes  a  peculiar  stridulous,  or  shrill  metallic, "  crou] 
character,  which  bas  suggested  the  synonyms  "inflami 
lorj    croup,"  "stridulou     !           itis,     "laryngitis  Bpas- 
lica,"  "  pseudo  croup,"  etc. 
Acute  catarrhal  laryngitis  in  children  is  characterized, 
then,  bj  the  occurrence  of  suffocative  attacks  of  glottic 
truction,  which  are  paroxysmal  in  nature,  and  which 
plai  e  oi  iily  always  during  sleep,     During  the  par- 
oxysm the  symptoms  an-  those  "l  laryngeal  obstruction 
lenosis  (see  articles  on  these  subjects)     'I'll'-  character 
i  I   tin-  breathing  will  depend  upon  the  portions  of  the 
n\   involved.     It   tin-  upper  part  alone  be  affected, 
pne      will  be  wholly  inspiratory,  while  if  the  en- 
tire surface  become  swollen  or  (edematous,  i><>ili  acts  of 
liration   will    be  embarrassed.      During   the  attack, 
which  varies  greatly  in  duration, death  seems  imminent  . 
the  temperature  rises  often  t<>  a  considerable  beight,  and 
there  is  hardness  and  increased  frequencj  of  the  pulse 
A  painful,  abortive  cough  adds  t.>  tin-  intense  suffering, 
symptoms  <>l  asphyxia  develop,  ami  coma  and  convul- 
sions may  ensue.    Gfenerally,  however,  the  paroxysm  is  ter- 
minated by  vomiting,  or  by  the  copious  expectoration  i  'i  a 
i n  in-. .  |  hi ruli  ni  secretion,  the  alarming  symptoms  subside, 
ami  the  child  falls  asleep,  probablj  from  the  drowsj  con- 
dition determined  by  tin-  excess  of  venous  blood  in  the 
brain.     In  some  cases,  in  which  the  attack  has  been  of 
long  duration,    tin-   little    patient    may   pass   from   this 
drowsy  condition  into  a  state  of  coma  or  delirium. 
Tin  spasmodic  d]  spnoea,  \\  bich  is  characteristic  of  the 
ase  in  children,  bas  been  variously  interpreted.     A< 
cording  to  some,  its  explanation   lies  in  the  spasmodic 
approximation  of  tin-  vocal  cords  from  the  reflex  adduc 
tor  spasm,  and  in  the  relativclj  small  size  of  the  glottis  in 
children.     Others,  again,  as  forexample,  Ziemssen6S  ami 
M    Mackenzie,"   attribute  it  to  obstruction  of  the  glottic 
orifice  during  sleep  by  inspissated  mucus.     Ii  is  more 
'ii ill-  that  both  of  these  views  an-  partially  true, 
ami  that  the  chain  of  events  may  be  as  follows :  (1)  Gravi- 
tation and  accumulation  of  inspissated  mucus,  nut  in  the 
tic  chink,  hut  in  the  interarytenoid  fold  (laryngeal 
!■  i  vt  hi'  li   ii    i-  directed  by  tin-  recumbenl 
posture  ;  (2)  stimulation  of  this  ana,  and  (8)  resulting  re- 
dducti ir  -i «:i--iii. 
The  writer  i-  inclined  in  lay  stress  upon  the  Bwollen 

and  irritable  c lition  of  the  nasal  tissues,  and  notably 

the  i  bodies,  as  an  important  etiological  factor  in 

tin-  production  of  tin-  adductor  spasm  of  this  disease,  the 
orgement  of  the  sensitive  nasal  area  (w'd<  Nose,  Neu 
of)  when  the  recumbent  posture  is  assumed,  and  the 

itati if  tin-  nasal  secretion  into  tin-  vestibule  of  the 

larynx  being  tin-  most   important   agents  in  awakening 

the  reflex  laryngeal  Bpasm.     In  -■ cases,  at  least,  the 

acute  laryngitis,  so  called,  is  simply  a  symptom  of  nasal 
irritation,  ami  will  subside  upon  appropriate  treatment  of 
the  nasal  c&\  it  i>  s, 

Tin-  laryngoscopy  appearance*  are  redness  and  swelling 
nf  the  affected  portions  of   the  mucous  membrane,  with 
ional  preseno  "t  minute  capillar]  haemorrhages 
<>r  illy  defined  erosions.     During  life  tin  latter  an-  moon 
Bpicuoua  ami  liable  to  i»  ovi  rlooked.     Inspection  nol  in 
frequently  reveals  tin  fact  thai  the  changes  in  the  voice 


may  In-  dm-  not  only  to  the  inflammatory  condition  nf 
the  cords  themselves,  but  also  in  the  interference  with 
their  mobility  from  the  mechanical  obstruction  offered 
by  the  swollen  mucous  membrane.  Tims  the  approxi- 
mation of  the  vocal  ligaments  may  be  prevented  by 
swelling  of  the  interarytenoid  or  anterior  commissures, 
orb\  great  thickening  of  the  ventricular  bands.  Ziems- 
"however,  thinks  that  the  hoarseness  of  the  voice 
depends  more  often  upon  some  imperfectly  understood 
change  in  tin-  innervation  or  in  the  muscles  of  the  larynx 
themselves,  leading  to  an  inequality  in  tension  of  the  vo- 
cal cords  This,  furthermore,  explains,  according  to  the 
same  w  riter,  the  peculiar  shrillness  ami  jarring  character 
ni  tin-  voice  in  the  early  part  of  the  disease,  as  well  as  the 
bowed  condition  of  the  cords  ami  pafa  ncy  of  the  respira- 
tory glottis  which  are  sometimes  seen  on  laryngoscopy 
examination. 

Se<  retion  is  usually  scanty,  ami  i-  generally  found  mi 
the  surface  of  the  cords  or  issuing  from  the  ventrii 
Occasionally  the  mucous  membrane  ha-  a  whitish  ap- 
pearance, as  if  brushed  over  with  nil  rale  of  silvi  r  (Tiirck), 
ilue  iii  oloudy  swelling  of  the  epithelium. 

The  symptoms  of  the  parenchymatous  form  of  acute 
laryngitis  arc  those-of  laryngeal  oedema  and   -ten 
I  Sec  articles  "a  these  subjects,  i 

<  'amplication*  Acute  inflammation  of  the 

larynx  maj  he  complicated  bj  acute  coryza,  naso-pha- 
ryngeal  catarrh,  tracheo-bronchitis,  and  pneumonia,  or 
may  occur  as  a  part  of  an  acute  diffuse  inflammation  of 
the  whole  respiratory  tract.  Severe  cases  may  lead  to 
oedema  and  cellulitis  of  tne  neck  or  trachea,"  and  to  laryn- 
geal abscess,  with  necrosis  and  exfoliation  of  cartilage,  or 
they  may  leave  behind  them  permanent  structural  chai 
in  the  muscular  apparatus  of  the  larynx,  and  in  rare  in- 
stances a  chronic  larvngitis  may  date  its  appearance  from 
an  acute  catarrh.  The  disease  generally  lasts  from  three 
to  ten  days  :  may  become  subacute,  rarely  chronic,  ex- 
cept, perhaps,  from  constitutional  causes, 

Diagnosis.  —  If  a  laryngoscopic  examination  can  he 
made,  there  will  be  no  difficulty  as  to  the  diagnosis.  If 
this  be  impossible,  careful  inquiry  into  the  history  of  the 
case,  examination  of  the  pharynx  and  nasal  passages,  and 
a  full  appreciation  of  the  constitutional  symptoms,  when 
present,  with  the  physical  examination  nf  the  neck  and 
thorax,  w  ill  serve  to  differentiate  the  affection  from  diph- 
theria, "false  croup.''  and  other  spasmodic  diseases  of 
the  larynx.  Ii  should  he  remembered,  in  this  connec- 
tion, that  hoarseness  is  not  laryngitis.  Tin-  pn  ssure  of  n 
thoracic  aneurism,  hysteria,  ami  ci  rtain  affeclii  ns  of  the 
cervical  cord,  give  rise  to  symptoms  which  resemble 
those  of  acute  laryngitis,  or  the  disease  may  he  simu- 
lated, as  in  the  classical  case  of  Demosthi 

'/'  u  losis  will  depend  upon  the  age  of  the  patient 

Acute  laryngitis  in  the  adult  is  never  fatal,  except  when 
complicated  by  oedematous  infiltration  or  ha-morrh 
into   tin-   submucous   tissue.     In  children  the  progi 

is  less  favorable,  hut  g 1.  though  the  tendency  to  pro- 

longed  spasm,  and.   in    some   cases  delirium  and  coma. 

should    ll"1    he    lOSl     Bight    of. 

'I'n. it  im  nt . — The  management  of  acute  laryngitis  must 
be  regulated  by  the  principles  which  govern  the  treat- 
ment of  acute  inflammation  in  general,  with  certain 
modifications  which  the  peculiar  phj  siologic-al  propt  rtii  s 
"l  i In-  respirator]  ami  vocal  organs  necessitate. 

The  patient  should  he  placed  in  a  slightly  moist  atmos- 
phere ranging  from  75  to  80  1-'..  should  he  made  to 
breathe  through  the  nose,  ami  should  keep  the  vocal  or> 
gans  al  rest.  If  necessar]',  tin-  bowels  should  In-  opened 
and  the  transpirator]  action  of  the  skin  encourag 

Remedial  agents  in  this  disease  are  constitutional  and 
local.  Anion-  the  former,  the  most  reliable  are  quinine 
and  opium.  Tin  former  should  he  pushed  to  cinchon- 
ism,  and.  if  taken  at  the  outset,  not  infrequently  al 
the  disease  or  mitigates  the  severity  of  it>  course.*  The 
-aim-  i-  true,  iii  a  measure,  of  the  salts  of  salicylic  acid 
and  allied  substances      Less  efficacious  are  the  prepara- 

*  In  r  <  -  <>f  quinine  ami  allied  drnp-  <lue 

I  be  injurious  <  ill  cU  ol  these  agenU  en  the  it-re- 
britU  auJ  aural  eta  stations. 
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tions  of  mercury  and  antimony.  The  latter,  if  given  at 
all,  should  be  well  diluted  to  prevent  their  irritative  local 
influence  on  the  throat  (Flint).  In  order  to  control  the 
vaso-motor  paresis,  which  is  more  or  less  conspicuous  in 
all  forms  of  throat  inflammation,  resort  may  be  had  to  the 
bromides,  morphine,  belladonna,  and  allied  substances. 
The  tendency  to  spasm  may  be  lessened  by  opium  and 
other  antispasmodics.  Bearing  in  mind  the  probable 
mechanism  of  the  spasm,  it  is  well  to  thoroughly  cleanse 
the  nasal  passages  and  upper  pharynx  before  the  child 
retires  for  the  night.  The  external  application  of  cold 
compresses  is  often  of  benefit,  not  only  in  controlling 
the  inflammatory  .process,  but  also  in  diminishing  the 
tendency  to  spasm. 

Of  local  remedies,  the  most  rational  and  efficacious  are 
the  vapors  of  sedative  or  mildly  stimulating  substances, 
such  as  benzoin,  camphor,  hops,  eucalyptol,  cubebs, 
juniper,  and  other  essential  oils.  These  may  be  taken  by 
direct  inhalation,  or  their  vapors  may  be  diffused  in  the 
air  of  the  apartment.  In  children  the  latter  method  is  of 
especial  value,  or  resort  may  be  had  to  the  "  tent." 

The  topical  application  as  spray  of  a  two  per  cent,  so- 
lution of  muriate  of  cocaine,  a  weak  spray  of  boric  acid 
and  bromide  of  potash  in  glycerine  and  water,  followed 
by  one  of  oil  of  sweet  almonds,  have  been  used  by  the 
writer  with  gratifying  results.  The  latter  spray  should 
also  be  used  in  the  nasal  passages.  Later  in  the  disease, 
weak  astringent  solutions  may  be  resorted  to,  and  resolu- 
tion hastened  by  the  administration  of  alkaline  or  sul- 
phur waters.  Any  constitutional  tendency  or  existing 
diathetic  disease  should  be  carefully  sought  for,  and  ap- 
propriate treatment  adopted  to  secure  immunity  from 
possible  permanent  weakening  or  injury  of  the  vocal  or- 
gans. 

Caution  should  be  exercised  in  the  topical  application 
of  such  drugs  as  strong  solutions  of  the  nitrate  of  silver 
(Horace  Green).  While  it  is  undoubtedly  true  that  the 
anaesthetic,  and  perhaps  alterative,  effect  of  the  latter  drug 
is  sometimes  of  decided  benefit,  it  must  nevertheless  be 
remembered  that  the  same,  if  not  better,  results  may  be 
accomplished  by  a  host  of  other  and  simpler  measures, 
and  the  danger  thereby  avoided  of  producing  a  great  deal 
of  possible  mischief. 

An  acutely  inflamed  larynx  should  be  handled  with 
the  utmost  delicacy,  and  should  not  be  invaded  by  pro- 
bang,  cotton  carrier,  and  mop.  The  writer  regards,  too, 
the  insufflation  of  medicine  in  solid  form  (powders)  as  an 
unnecessary  and  injudicious  procedure  in  the  acute 
form  of  laryngeal  inflammation.  Heed  should  also  be 
taken  not  to  subject  the  larynx  to  unnecessary  treatment 
and  manipulation,  to  the  neglect  of  coexisting  disease  of 
the  upper  throat  and  nasal  passages. 

The  question  of  tracheotomy  must  be  decided  on  the 
individual  merits  of  each  particular  case.  As  a  rule,  it  is 
uncalled  for.  In  connection  with  the  operation,  two 
things  should  be  kept  in  mind  :  (1)  that  the  tendency  of 
the  spasm,  however  alarming  to  the  uninitiated,  is  to  sub- 
side without  dangerous  consequences,  and,  on  the  other 
hand  (2)  that,  in  the  presence  of  increased  frequency  and 
prolonged  duration  of  the  glottic  obstruction,  the  sur- 
geon should  hold  himself  in  readiness  to  make  an  arti- 
ficial opening  in  the  trachea. 

Subacute  Laryngitis. — Subacute  laryngitis  is  a  very 
common  affection,  whose  symptoms  are  those  of  a  mild 
form  of  acute  laryngeal  catarrh,  for  which  it  is  often  mis- 
taken. It  is  a  common  complication  of  coryza  and  bron- 
chitis, and  is  not  infrequently  the  starting-point  of  ch-ronic 
laryngeal  inflammation. 

The  laryngoseopic  appearances  are  those  of  diffuse  or 
localized  congestion,  with  moderate  swelling  of  the  mu- 
cous membrane  and  pinkness  of  the  vocal  cords.  The 
disease  derives  its  importance  from  the  fact  that  it  is 
often  the  precursor  of  chronic  inflammatory  affections  of 
the  larynx.  Bearing  this  fact  in  mind,  treatment  should 
be  begun  at  once  and  carried  out  in  accordance  with  the 
general  principles  which  regulate  the  management  of 
simple  catarrhal  inflammation  of  the  larynx. 

Chrokic  Laryngitis. — Chronic  catarrhal  laryngitis, 
as  an  isolated  affection,  is  rarely  met  with.    Nearlyalways 


it  i>  associated  with  chronic  inflammatory  disease  of  the 
nose  or  nasopharynx,  upon  which  it,  in  the  large  majority 
of  cases,  depends.  The  manner  of  its  development- in  this 
case  will  be  pointed  out  in  the  article  on  Nose.  Catarrhal 
Affections  of,  and  its  predisposing  and  exciting  causes 
will,  therefore,  be  found  under  that  head,  and  in  the 
sections  relating  to  Laryngeal  Hypersemia  and  Acute 
Laryngitis. 

While  it  is  doubtless  true  that  frequently  occurring 
attacks  of  acute  laryngitis  predispose  to  the  disease,  it  is 
rarely  ushered  in  by  an  acute  attack,  except  under 
particularly  unfavorable  circumstances,  such  as  the  pres- 
ence in  the  individual  of  some  constitutional  vice,  or  the 
persistent  neglect  of  hygienic  and  remedial  measures. 
Much  more  frequently  it  is  the  result  of  a  neglected  sub- 
acute inflammation,  or  is  essentially  chronic  from  the 
first. 

PatJiological  Anatomy. — Upon  post-mortem  examina- 
tion, the  mucous  membrane  of  the  larynx  presents  a  dark 
or  yellowish-red  appearance,  pigmented  in  places  ;  its  ves- 
sels are  enlarged  and  tortuous,  and  here  and  there  the  re- 
mains of  capillary  haemorrhages  can  be  seen.  It  is  covered 
with  a  more  or  less  muco-purulent  exudation,  which  con- 
victs mainly  of  lymphoid  corpuscles  and  degenerated  epi- 
thelium. The  vessels  of  the  mucosa  and  submucosa  are' 
increased  in  number  and  perceptibly  enlarged  in  calibre, 
and  surrounded  by  a  round-cell  infiltration.  The  epithe- 
lial layer  presents  a  marked  increase  in  volume,  due  to 
an  abundant  proliferation  of  its  elements.  Here  and 
there  the  epithelium  is  wanting,  or  is  replaced  by  a  gran- 
ular or  fatly  detritus.  At  the  places  where  the  epithe- 
lium is  more  or  less  intact  or  undergoing  commencing  de- 
generation, the  individual  cells  are  surrounded  or  crowded 
apart  by  lymphoid  corpuscles.  In  some  cases  the  papillae 
are  hypertrophied,  and  the  glands  show  an  increase  in 
volume  with  desquamation  of  their  epithelium. 

There  is  always  more  or  less  hyperplasia  of  the  submu- 
cous tissue,  which  is  especially  well  marked  in  the  hy- 
pertrophic form  of  the  disease.  The  latter  is  probably 
more  common  than  is  generally  supposed,  and  histologi- 
cal examination  discloses  more  or  less  hypertrophy  of  the 
mucous  membrane,  in  all  its  layers,  in  most  cases  of  long- 
standing catarrhal  laryngitis.  It  is  also  probable  that 
atrophy  of  the  membrane  may  occur  as  a  sequel  to  the 
hypertrophic  form,  although  this  is  a  question  which  will 
have  to  be  determined  by  future  research. 

In  the  so-called  "trachoma"  of  the  cords,  the  histolog- 
ical changes  are  essentially  those  of  hypertrophy  of  the 
different  layers  of  the  mucous  membrane.  In  the  same 
category  may  be  placed,  too,  that  form,  or  rather  sequel, 
of  chronic  laryngitis  first  described  by  Rokitansky,86  and 
to  which  Gerhardt"  has  given  the  ponderous  title  of  chov- 
ditis  totalis  inft  rim-  hypt  rbroplvica.  The  pathological  na- 
ture of  the  latter  condition,  which,  as  its  name  implies, 
occurs  most  frequently  in  the  subglottic  region,  has  given 
rise  to  much  discussion.  It  is  characterized  by  an  indur- 
ated, tumor-like  hypertrophy  of  the  subglottic  tissues, 
with  occasional  implication  of  the  cartilages  and  peri- 
chondrium,1''' which,  in  some  cases,  reaches  such  a  grade 
as  to  necessitate  tracheotomy.69  This  peculiar  indurated 
hypertrophy  of  the  larynx  may  owe  its  origin  to  a  num- 
ber of  pathological  states,  of  which  the  fibroid  degener- 
ation of  syphilis,  perhaps,  forms  a  not  inconspicuous 
percentage  {vide  article  on  Syphilis  of  the  Larynx). 

Virchow  ,0  has  described  as  a  sequel  to  chronic  laryn- 
gitis, occurring  especially  in  chronic  alcoholismus,  a  ver- 
itable pachydermatous  condition  of  the  vocal  cords  and 
adjacent  structures,  whose  starting-point  is  usually  the 
vocal  processes. 

In  the  chronic  laryngitis  which  results  from  obstructed 
circulation,  the  epithelial  layer,  according  to  Eppinger,"' 
presents  simply  a  slight  exfoliation  of  the  epithelium 
without  cell  proliferation,  and  a  thickening  or  condensa- 
tion of  the  connective  tissue  which  proceeds  from  the 
adventitia  of  the  dilated  blood-vessels.  Beneath  the  base- 
ment membrane  is  an  aggregation  of  lymphoid  cells, 
which  is  especially  pronounced  between  the  acini  of  the 
conglomerate  glands.  Particularly  well  marked  is  the 
looseness  of  the  submucous  connective  tissue.     In  this 
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form  of  laryngitis  the  secretion  is  frothy,  -non-,  and 
contains  fewer  lymphoid  cell* 

Symptom*. — The  toss  "i  function  produced  by  chronic 
laryngitis  will  vary  with  the  extent  and  character  of  the 
inflammation,  and  with  the  physiological  importance  of 
the  structures  involved.  The  Bymptoms  therefore  ] 
enl  all  grades  of  local  functional  impairment,  from  a 
.slight  huskiness  of  the  voice  and  uneasj  sensations  in  the 
throal  i"  serious  interference  with  both  the  inspiratory 
and  expiratorj  forces  oi  respiratii 

aic  laryngitis  is,  as  a  rule-,  insidious  In  its 
opraent,  and  the  membrane  maj  be  affected  long  before 
the  sensations  of  the  patient  lead  him  to  suspect  the  ex- 
istence "i  disease  of  the  vocal  organ.  In  phenomena  are 
usualh  preceded  by  the  symptoms  of  chronic  inflamma- 
tion nasal  passages  and  pharynx,  and  are  intensi- 
fied i>\  those  of  the  accompanying  catarrhal  naso-pharyn- 
iffection. 

[n  singers  and  in  all  who  make  a  professional  use  of 
the  voice,  the  interference  with  vocalization  leads  to  an 
earlier  detection  oi  the  malady.  In  them  il  asserts  itself 
in  fatigue  of  the  voice  after  moderate  exertion,  either  as 
loss  oi  tension,  tendency  to  unnatural  hoarseness  after 
ing,  or  some  other  form  "l  vocal  disability.  Great 
singers  rarelj  Buffer  from  the  disease,  nor  do  those  in 
ral  whose  voices  have  been  trained  by  correct  meth- 
ods of  culture,  the  proper  and  systematic  use  of  the 
voice  being  one  of  the  best  prophj  tactics  against  inflam- 
matory conditions  of  the  larynx.  This  fatigue  of  the 
voice  is  due,  in  a  large  proportion  of  cases,  to  insuffi- 
ciency of  the  vocal  forces,  brought  aboutin  the  first  in- 
stance by  an  unnatural  attempt  to  overcome  by  abnormal 
contraction  of  the  expiratory  muscles  the  1"--  of  power 
and  function  resulting  from  naso-pbaryngeal  disease. 
Tin  congested  condition  and  increased  secretion  of  the 
larynx  thus  brought  about  are  manifested  al  first  by  in- 
definite sensations  in  the  throal  with  a  tendency  to  cough, 
and  hoarseness  on  arising  in  the  morning  or  after  the  con- 
tinuous use  of  the  voice,  or  indulgence  in  wines,  tobacco, 
and  stimulating  articles  of  food. 

These  bj  mptoms  become  gradually  more  severe  ;  there 
is  a  more  or  less  constant  sensation  of  a  foreign  body  in 
the  throat,  which  gives  rise  to  a  short,  harassing  cough, 
ami  efforts  of  hawking  to  remove  it.  The  throat  becomes 
dry,  ami  at  night  a  Bense  of  constriction  N  complained  of 
which  sometimes  causes  the  patient  to  start  from  his  sleep. 

The  secretion  is,  as  a  rule,  scanty,  ami  gives  rise  to 
little  trouble  during  the  'lay  ;  but  at  night  accumulates  in 
the  larynx  ami  i»  coughed  up  in  the  morning  as  pellets  of 
more  or  less  tenacious  ami  discolored  mucus.  It  is  oc- 
casionally Btreaked  w iiii  blood. 

The  changes  in  the  voice  present  infinite  gradations  in 
Impairment,  from  very  Blight  hoarseness  to  a  harsh, 
raucous  "f  metallic  sound,  or,  in  long-standing  cases, 
complete  apl ia. 

Ina  milci  case  of  laryngitis,  the  voice  becomes  husky 
onlj  from  some  unusual  exertion,  exposure,  excesses, 
emotional  excitement,  or  al  some  physiological  period,  as 
thai  nt  menstruation,  ami  returns  apparently  to  the  nor- 
mal when  tlie  i  sciting  i  ause  is  removed.     Very  extensive 

iiiilaiiiinaii t  the  mucous  membrane  <>!'  the  larynx  is 

compatible  with  freedom  from  hoarseness,  provided  the 
.1  cords  lie  not  included  in  the  inflammatory  process. 

I  '•  lutition  is  never  interfered  with  i<>  anj  extent,  but 
disagn  i  able  sensations  in  swallowing  are  not  infrequently 
complained  ■  ■!  Respiration  i-  rarely  affected,  except 
when  the  thickening  is  extensive  ami  sufficient  to  dimin- 
ish considerably  the  lumen  of  the  larynx. 

Theri  are  a  number  of  Bymptoms  referable  to  impair- 
ment hi  tin-  muscular  apparatus  of  the  larynx,  w  hicl>  will 
in  discussed  under  the  heading  Neuroses  of  the  Larynx 
(in  the  Appendix)  w  hich  arc  the  expression  of  inflamma- 
tory infiltration  of  the  muscle-substance,  or  even  fatty 
degeneration  oi  the  same. 

In  Minn-  persons  general!]  in  those  oi  a  hypersensitive 
<>r  nervous  organization,  although  by  no  means  limited 
to  this  class  various  phenomena,  referable  to  reflex  ac 
tion,  bIiow  themselves  in  other  organs  remote  from  the 
seal  of  disease,  whose  dependence  upon  the  laryngeal  af- 


fection  must   be  inferred  from  their   disappearance  or 
mitigation  w  iih  the  cure  "f  the  latter. 

These  consist  in  neuralgic  conditions  in  the  path  of  the 
Derves  which  radiate  from  the  laryngeal  plexus,  mid  find 
their  expression  in  so-called  rheumatic  pains  in  the  re- 
gions  which    receive  the  terminal    distribution   of  their 

\  arious  paroxysmal  affections,  such  as  asthma,  violent 
cough,  spasmodic  affections  of  the  cords,  etc.,  are  also 
traceable  to  chronic  laryngeal  irritation  or  inflammation. 

The  laryngotcopic  pictun  of  chronic  laryngitis  presents 
at  variety  of  pathological  appearances.  The  mu- 
cous membrane  may  !»•  affected  as  a  whole,  or  the  in- 
flammatory process  may  be  limited  to  individual  ] 
tions.  Some  of  the  older  writers,  accordingly,  speak  of 
chronic  epiglottitis,  chorditis,  etc.,  but  this  is  obviously 
an  unnecessary  refinement  of  specialism,  and  tends  to  in- 
troduce '  onfusion  in  the  clinical  study  of  the  >li-< 

It  is  often  difficult  to  determine  exactly  where  inflam- 
mation commences  and  where  chronic  hypenemia  ends. 
Tin-  first  stage  of  the  former  is  essentially  a  condition  of 
hypenemia,  the  inflammatory  process  bein/j  recognized 
by  the  practised  eye  by  slight  swelling  and  puffiness 
the  mucous  membrane. 

The  redness  may  be  diffuse  or  limited  to  the  aryepi- 
glottic  folds,  the  arytenoid  cartilages,  the  ventricular 
bands,  etc.,  and,  in  rare  instances,  to  the  vocal  coi 
The  vessels  of  the  epiglottis  are  often  enlarged,  tortui 
ami,  in  exceptional  cases,  varicose.  In  old  people  the 
varicose  condition  is  sometimes  especially  well  marked. 
In  lie-  laryngitis  of  habitual  drinkers  the  redness  j>  very 
pronounced,  and  often  assumes  an  angry  look,  which,  if 
associated  with  hypersensitiveness  of  the  mucous  mem- 
brane, is  somewhat  characteristic.  Occasionally,  small 
capillary  haemorrhages  can  be  detected  in  different  por- 
tion-- of  the  larynx. 

A  frequent  seat  of  congestion  is  the  vocal  process  and 
the  posterior  third  of  the  vocal  cords.  The  cords  them- 
selves vary  in  color  from  a  pale,  dull,  lustreless  pink  to 
a  pronounced  reddish  hue.  The  vessels  are  often  en- 
larged, presenting  the  appearance  of  tine  linear  streaks 
running  parallel  with  the  long  axis  of  the  cord.  In  long- 
standing cases  the  coloration  of  the  membrane  is  not  al- 
ways bo  pronounced,  and  the  interior  of  the  larynx  pre- 
sents a  reddish-yellow  color,  as  if  the  cartilage  could  be 
seen  shining  beneath  it. 

In  old  cases  of  laryngitis  the  mucous  membrane  pre- 
sents a  thinned,  pale,  lustreless,  grayish-red  color,  with  a 
perceptible  diminution  in  thickness,  which  doubtless  rep- 
resents a  condition  of  commencing  atrophy. 

Thickening  of  the  mucous  membrane  occurs  eithei 
a  uniformly  smooth,  diffuse,  or  circumscribed  swelling, 
or  as  a  rough,  uneven,  almost  nodular  condition,  du< 
enlargement  of  the  papillae  and  glands,  which  has  led  to 
the  creation  of  the  term-,  glandular  laryngitis  or  granular 
hypertrophy  of  the  larynx.  It  is  generally  associated 
with  corresponding  changes  in  the  pharynx,  and  seems 
to  depend   upon  the  same  causes  which  lead   to  the  latter 

disease. 

Infiltration  of  the  vocal  cords  appears  cither  as  a  well- 
marked  rounded  swelling  of  their  upper  surface,  or  as  an 
uneven  condition  of  their  free  edges,  which  may  be  mis 
taken  by  the  uninitiated  fur  lo^s  of  substance.  Some- 
times the  surfaces  of  the  true  and  false  vocal  curds 
present   a  peculiar  granular  appearance,  due  to  the 

ation  ■'!  nodules  of  varying  size,  which  consist  of 
hyperplasias  of  the  epithelium,  plus  an  hypertrophy  of 
the  submucous  tissue."  This  condition  i-  described  by 
Tuerck  under  the  title  chorditia  tuberom,  or  trachoma  of 
the  vocal  cords,  from  iis  resemblance  to  trachoma  of  the 
conjunctiva.  We  have  met  with  this  condition  only  in 
hospital  practice  and  among  the  badly  nourished,  and 
invariably  upon  the  vocal  cords.  A  similar  trachomat- 
ous condition  of  the  interarytenoid  fold  has  been 
Bcribed  bj  Btoerck,14  as  occurring  in  stout  personsafter 
exhausting  diseases,  or  in  women  after  labor,  as  the  re- 
sult of  constant  coughing  and  hawking  f rom  drj'neas of 
the  arytenoid  fold,  due  to  suppressed  or  diminished  se- 
cretion. 
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In  some  cases  of  chronic  laryngitis  from  any  cause,  sim- 
ple, syphilitic,  or  tubercular,  small  cj'sts  are  occasionally 
seen  on  the  vocal  cords,  generally  posteriorly,  on  the  la- 
ryngeal surface  of  the  epiglottis  and  in  the  ventricles, 
which  result  from  the  changes  in  the  glands  in  the  granu- 
lar form  of  the  disease. 

Superficial  erosions,  which  occur  most  frequently  on 
the  vocal  cords  and  in  the  iuterarytenoid  fold,  are  not  un- 
commonly met  with,  and  are  due  to  purely  mechanical 
causes.  Stoerck15  describes  at  great  length,  under  the 
title  "Fissura  Mucosa,"  a  fissured  condition  of  the  iuter- 
arytenoid fold  which  is  prevented  from  healing  by  the 
constant  separation  of  its  edges  by  the  muscular  motions 
of  the  posterior  laryngeal  wall. 

It  is  extremely  doubtful  whether  true  ulceration  ever 
occurs  as  a  complication  or  result  of  simple  laryngitis. 

In  a  certain  proportion  of  cases — more  often,  perhaps, 
than  is  generally  supposed — a  true  hypertrophy  of  the 
laryngeal  membrane,  as  a  whole,  is  met  with,  which,  in 
some  rare  instances,  is  so  great  as  to  diminish  considerably 
the  lumen  of  the  larynx.  Diffuse  hypertrophy  is  doubt- 
less rare,  but  it  is  not  uncommon  to  find  nodular  or  poly- 
poid excrescences  which  may  be  regarded  as  localized 
hypertrophies. 

In  very  rare  instances  a  condition  of  the  mucous 
membrane  of  the  larynx  is  found  which,  from  its  resem- 
blance to  an  analogous  condition  of  the  nasal  passages, 
has  received  the  name  ozrena  htryngis.™  As  in  the  nasal 
affection,  this  is  characterized  by  the  formation  of  crusts 
and  the  development  of  excessive  foetor.  The  crusts  ad- 
here to  the  atrophied  membrane  with  great  tenacity,  and 
leave  eroded  surfaces  upon  their  separation.  The  condi- 
tion is  analogous  to  the  chronic  blennorrhcea  of  the  mu- 
cous membrane,  said  by  Stoerck  to  be  common  to  the 
inhabitants  of  Poland,  Galicia,  and  Bessarabia. 

Diagnosis. — There  should  be  no  difficulty  in  the  laryn- 
goscopic  recognition  of  chronic  laryngitis.  The  hyper- 
trophic form  may  be  confounded  with  the  fibroid  degen- 
eration of  syphilis  (see  article  on  Syphilis  of  the  Larynx), 
but  in  the  latter  case  the  history  and  objective  evidences 
of  pre-existing  syphilitic  lesions  in  the  pharynx  and  other 
organs  of  the  "body  will  put  the  diagnosis  beyond  a 
doubt.  For  its  differentiation  from  the  laryngitis  of  sec- 
ondary syphilis,  the  article  on  Syphilis  of  the  Larynx 
should  be  consulted.  It  ma}'  be  laid  down  as  a  diagnos- 
tic maxim  that  ulceration  of  the  laryngeal  membrane, 
except  when  due  to  mechanical  or  chemical  causes,  is 
nearly  always  the  expression  of  some  constitutional  mor- 
bid state,  either  inherited  or  acquired.  The  existence, 
therefore,  of  laryngeal  ulceration  should  lead  to  the  care- 
ful examination  of  the  patient  and  his  antecedents,  and 
to  a  guarded  prognosis  on  the  part  of  his  medical  adviser. 
The  presence  of  ulcers  is  the  most  reliable  test  in  the  sep- 
aration of  chronic  catarrhal  inflammation  from  the  early 
laryngitis  of  tuberculosis,  that  is,  at  the  stage  when  the 
peculiar  infiltration  of  the  latter  disease  has  not  become 
so  pronounced  (see  article  on  Larynx,  Phthisis  of  the). 

Prognosis. — In  simple  chronic  laryngitis  the  prognosis 
is  good,  provided  its  treatment  be  carried  out  in  accord- 
ance with  the  fundamental  principles  indicated  below. 
"Where  pronounced  thickening  of  the  tissues  has  occurred 
the  prognosis  is  less  favorable,  and  in  trachoma  of  the 
cords  and  the  advanced  hypertrophic  form,  decidedly 
bad.  The  destruction  of  function  produced  by  atrophic 
laryngitis  is,  of  course,  irremediable,  but  great  relief  may 
be  afforded  by  the  measures  recommended  under  the 
head  of  atrophic  rhinitis.  The  prognosis  will,  further- 
more, vary  with  the  course  of  the  disease  and  its  dura- 
tion, and  a  host,  of  other  influences  which  modify  the 
course  of  catarrhal  inflammations  in  general. 

Recovery  from  chronic  laryngitis  may  be  permanent, 
or,  as  not  infrequently  happens,  the  individual  may  be 
predisposed  thereafter  to  attacks  of  acute  and  subacute 
inflammation.  I 

Catarrhal  inflammation  of  the  larynx  occasionally  dis- 
appears completely  and  permanently  during  the  course  of 
an  acute  febrile  disease  (see  also  article  on  Nose,  Catarrhal 
Affections  of). 

Complications  and  Sequels. — Besides  those  already  men- 


tioned, the  disease  may  lead  to  chronic  inflammation  of 
the  trachea  and  bronchi,  or  to  irritative  (congestive)  con- 
ditions of  adjacent  organs,  as  the  oesophagus,  stomach, 
and  thyroid  gland.  It  may  also  form  the  connecting 
link  between  a  number  of  so-called  rheumatic  or  neurotic 
conditions  in  various  parts  of  the  body,  or  awaken  the 
predisposition  to  the  local  expression  of  constitutional 
vices  or  diseases.  Whether  a  simple  inflammation  of  the 
larynx,  per  se,  without  the  previous  existence  of  consti- 
tutional taint,  may  determine  the  eruption  of  diathetic 
diseases,  as,  for  example,  tuberculosis  in  the  laryngo- 
tracheal structures,  is  a  question  which,  in  the  present 
state  of  medical  knowledge,  must  be  answered  in  the 
negative. 

Interference  with  the  normal  excursions  of  the  vocal 
cords  is  not  infrequently  observed,  and  probably  depends  , 
upon  inflammatory  infiltration  of  the  intrinsic  muscles. 
This  may  lead  to  a  simple  paresis,  or,  in  long-standing 
cases,  the  interstitial  infiltration  may  undergo  metamor- 
phosis and  fatty  degeneration  of  the  muscular  substance 
ensue,  with  consequent  atrophy.  Pronounced  oedema  is 
uncommon,  and  perichondritis  is  rarely,  if  ever,  a  sequel 
of  simple  laryngitis. 

A  rare  complication  of  chronic  laryngeal  inflammation 
is  eversion  or  prolapse  of  the  ventricles,  cases  of  which 
have  been  recorded  by  Moxon,"  Morell  Mackenzie,18  Lef- 
ferts,"9  Waldenburg,80  Cohen,81  Elsberg,*  the  writer,88  J. 
D.  Arnold,84  and  Major.85  The  etiology  of  this  accident  is 
obscure,  and  the  imperfect  data  which  the  literature  of  the 
subject  affords  render  it,  difficult  to  arrive  at  any  definite 
conclusions  regarding  its  precise  pathological  significance. 
It  is  possible  that  it  may  lie  due  to  a  variety  of  causes. 
A  remarkable  feature  of  most  of  the  recorded  cases  is  that 
the  prolapse  occurred  in  persons  suffering  from  chronic 
catarrh  and  relaxation  of  the  mucous  membrane  of  the 
respiratory  passages,  and  it  is  therefore  not  improbable 
that  an  important  predisposing  cause  of  the  condition 
may  reside  in  chronic  inflammatory  disease  of  the  ven- 
tricles themselves.  Inflammation  leads  to  eversion  by 
causing  relaxation  of  the  ventricular  supports.  If  long- 
continued,  it  may  lead  to  infiltration  and  fatty  degenera- 
tion, and  finally  induce  a  paralytic  state  of  the  muscular 
walls  of  the  sac  ;  and  it  is  not  difficult  to  understand  how 
such  a  condition  may  eventually  lead  to  abrogation  of 
the  suspensory  function  of  the  internal  superior  fibrous 
ligament  of  the  sac.  In  chronic  inflammatory  disease  of 
the  ventricle,  descent  of  the  latter  may  be  furthermore 
facilitated  by  hyperplasia  of  the  periventricular  areolar 
tissue,  which  thus,  acting  as  a  vis  ft  tergo,  may  push  the 
walls  of  the  sac  downward  toward  the  cavity  of  the  lar- 
ynx. When  the  inferior  segment  of  the  pouch  engages 
In  the  constricted  portion  which  separates  the  two  ven- 
tricular divisions,  or,  in  other  words,  when  inversion  is 
complete,  strangulation  takes  place,  vascular  dilatation 
supervenes,  and  the  sacculus  presents  itself  at  the  glottis 
as  a  protuberant  mass,  covered  externally  by  its  thick- 
ened, congested  mucous  membrane,  and  consisting  inter- 
nally of  its  connective-tissue  bed  in  a  state  of  inflamma- 
tory proliferation. 

A  sudden  loss  of  voice,  therefore,  with  more  or  less 
stridor  in  inspiration  after  violent  expiratory  efforts,  or 
occurring  without  assignable  cause  in  a  person  suffering 
from  chronic  catarrhal  affections  of  the  respiratory  mu- 
cous membrane,  would  suggest  the  possibility  of  ven- 
tricular prolapse ;  but  the  diagnosis  can  only  be  made  with 
the  laryngoscope.  Here  the  prolapsed  ventricle  may  be 
confounded  with  fibrous  polypus.  If  the  case  be  seen 
before  strangulation  of  the  mass  takes  place,  and  when 
the  sacculus  presents  itself  at,  the  glottis  as  a  thickened 
fold,  the  diagnosis  may  be  made  by  the  rolling  inward  in 
phonation  and  disappearance  within  the  ventricular  orifice 
of  the  prolapsed  sac,  as  described  by  Lefferts  and  Elsberg  ; 
or  it  may  be  returned  within  the  orifice  by  means  of  a 
suitably  bent  probe.  If,  however,  the  dislocated  ventricle 
has  become  strangulated  and  converted  into  a  mass  of  in- 
flammatory tissue,  its  differentiation  from  fibrous  polypus 
may  be  aided  by  attention  to  its  immobility,  its  attach- 
ment in  its  entire  length  to  the  ventricular  band,  the  neg- 
ative results  of  forced  respiratory  acts,  its  more  or  less 


413- 


I  .1  I  \  II  \  . 
L«r)  BZi 


REFERENCE   IIA  NDBOl  >K   OP   THE    MEDICAL   BCIEN(  E8 


fiear  shape,  h Ith  the  long  axis  parallel  w  ith  tin-  ventricu- 
;ii-  band  and  vocal  cord,  ami  it-  smaller  end  in  front. 
The  retraction  of  the  mass  within  the  ventricular  orifice 
under  astringent  applications  Btronglj  favors,  ii  it  does 
nut  absolutely  confirm,  its  inflammatory  nature;  and  if 
the  ma--  in-  bilateral,  polypus  may  in-  safely  excluded. 
The  rules  which  regulate  the  surgeon  in  tin-  removal  of 
larj  ngeal  grow ths  in  general  air  equally  applicable  here, 
re  should  be  exercised  lest  the  ven- 
tricle in-  tmn  too  forcibly  from  it-  insertion.  It  Bhould 
in-  remembered,  inn,  that  retraction  of  tin-  sacculus  with- 
in tin-  ventricular  orifice  may  l><-  sometimes  secured  by 
the  persistent  direct  application  of  astringents. 

Treatment.  The  treatment  of  chronic  laryngitis  is 
prophylactic  ami  curative.  The  former  consists  in  the 
adoption  of  the  precautionary  measures  discussed  in  the 
ions  "ii  \,i^,ii  ainl  Pharyngeal  Inflammation,  and 
the  successful  remedial  treatment  will  depend  upon  the 
iiiiiim  ami  removal  nt'  tin-  predisposing  ami  exciting 
causes  of  the  disea 

[n  carrying  out  both  prophylactic  ami  curative  meas- 
i  ii  should  in-  forever  borne  in  mind  that  chronic  in- 
flammation of  the  larynx  is  rarely  a  primary  affection ; 
that  in  the  vast  majority  of  instances  it  i-  secondary  t",  or 
symptomatic  of ,  a  diseased  condition  ■>!'  the  nasal  ami 
ii'a-n  pharj  ageal  cavities  ;  ami  that  ii-  proper  management 
will  often  depend  more  upon  the  intelligent  appreciation 
sociated,  thougb  remote,  pathological  processes  than 
upon  tin-  routine  treatment  with  which  tin-  larynx  i-  inn 
frequently  assailed.  In  addition,  therefore,  to  local  ap- 
plications, attention  should  be  given  to  the  general  health, 
ami  the  different  organs  nt'  the  body  ami  their  functions 
should  !«■  systematically  interrogated.    While  too  much 

-lie--  Should  lint  he  plaeeil  llpnll  cnll-1  il  lit  inllal  lllei  Heat  ioll, 

the  adopti •  rejection  of  the  latter  is  often  sufficient  to 

turn  the  balance  in  favor  nt'  success  or  failure,  ami  ill  all 
local  treatment  is  assisted  by  the  stimulation  of  the 
nutritive  processes  bj  a  judicious  tonic  regimen. 

In  simple  chronic  laryngitis,  the  local  treatment  con- 
sists in  the  topical  application  of  astringent,  stimulant, 
and  alterative  preparations  to  the  laryngeal  mucous  mem- 
brane, either  ill  the  form  of  vapor  ami  spray,  or  by  means 
oi  cotton  carriers,  brushes,  etc  The  physician  should 
commence  with  weak  solutions  ami  gradually  increase  the 
quantity  of  the  medicament  until  the  maximum  strength 
i-  reached  from  which  the  patient  suffers  no  lasting  in- 
convenience. Tin'  substances  most  commonly  employed 
;  iie  -ah-  of  zinc  (chloride  ami  sulphate),  iron  (sesqui- 
chloride,  sulphate,  ammonio-ferric  alum),  the  nitrate  of 
silver,  iodine,  ami  the  iodides  (sodium,  potassium,  and 
ammonium),  carbolic  and  boracic  acids,  and  bichloride  nt' 
mercury,  in  cases  which  have  resisted  ordinary  measures, 
and  are  accompanied  with  profuse  secretion,  the  writer 
ha-  used  a  weak  solution  of  the  dioxide  of  hydrogen, 
combining  the  local  application  wiih  the  internal  admin- 
istration "i  the  remedy  in  doses  of  half  an  ounce  "fa 
four  per  cent,  solution,  three  or  four  times  a  day. 

The  process  of  inhalation  may  lie  most  conveniently 
carried  out  by  the  use  of  the  various  forms  of  inhaling 
apparatus  in  common  use,  or  those  which  work  by  the 
compressed  air,  or  wain  power,  a-  used  by  American 
specialists;  or  the  substance  maj  be  volatilized  in  the 
air  of  the  patient  -  apartment  ;  or,  for  those  who  can  afford 
it,  temporary  residence  in  an  atmosphere  impregnated 
'  balsamic  odors  furnishes  the  most  excellent  method 
of  inhalation,  [I  maj  be  said,  in  general,  that  cold  in- 
halations are  more  efficacious  than  hot,  and  are  imt  open 
tn  the  (same)  objections  which  tin-  use  of  the  latter  in- 
volvi  - 

application  "i  remedies  in  Bolid  form  (powders)  to 
the  larynx  often  does  more  harm  than  good,  from  the  ir- 
ritation w  bich  the\  produce,  and  tends  tn  increase  rather 
than  to  dissipate  the  Inflammatory  bj  mptoms.  If  medicine 
in  solid  form  i-  tn  be  employed,  it  should  be  applied  in 
-.•ine  Buch  vehicle  a-  cosmoline,  vaseline,  etc.     This  may 

lie   used   With   the  cotton   (airier,  or  liquefied   for  use  in 

-pray 

Where  moderate  thickening  exists,  much  advantage 
may  i>e  derived  from  applications  of  the  yellow  or  red 


oxide  of  mercury.     When  there  is  decided  thickening 
destructive  measures  are  in  he  used  (cautery,  acid-,  etc.). 

The  granular  or  trachomatous  condition  is  best  ti 
with  the  galvano-cautery,  or  by  the  local  application  of 
absolute  alcohol  or  chromic  acid. 

The  use  Of  the  various  Bulphur,  alkaline,  and  alum 
water-,  preferably  at  their  sources,  i-  often  of  decided 
benefit  in  the  treatment  of  chronic  laryngitis.  Mineral 
waters  Bhould  not,  however,  he  used  indiscriminately, 
nor  for  tun  great  a  length  of  time.  General  tonics,  and 
especially  those  which  act  upon  that  portion  of  the  ner- 
vous system  which  regulates  the  contraction  and  dilatation 

of  the  hi 1  vessels,  are  often  indicated    particularly  in 

cases  of  long  duration. 

lie   hygiene  of  the  naso-laryngeal  tract  is  coextensive 
with  that  of  i he  general  organism,  and  the  h\ gienic  man- 
agement  Of  catarrhal   affections  inu-t    he.  therefore,  e 
crned  by  the  law  -  and  principles  of  health.      Il  is  ill, i 
sible  to  lay  too  much  stress  upon  the  hygienic  treatment 
of  these  affe<  tions,  for  it  i-  often  the  key  tn  their  suci 
ful  management.     This  is  a  proposition  which  is  often  on 
the  tongue   but  seldom   in  the   mind,  and  the   fact   i-  too 
often  ln-t  sight  of,  that  nothing  militates  so  much  against 
the  success  of  local  treatment  a- the  improper  hygienic 
surroundings  of  the  patient, 

It  s 'limes  happens  that,  despite  judicious  local  and 

general  treatment,  the  inflammatory  process  shows  little 
or  mi  disposition  t"  subside,  and  in  this  event  changi 
residence  offers  the  surest  hope  of  relief  to  those  whose 
means  ami  convenience  will  permit  them  to  move  to  am 
suitable  climate.  Tbe*general  rules  governing  the  selec- 
tion of  a  place  of  residence  must  he  deduced  from  what 
has  already  been  laid  down  in  treating  of  the  geographical 
distribution  of  catarrhal  affections.  Patient-  generally 
do  better  in  a  moderately  high  ami  cold  region,  where 
the  atmosphere  is  bracing,  equable,  and  pure,  and  the 
temperature  ami  humidity  of  the  air  do  not  vary  greatly 
before  and  after  nightfall.  Many  mountain  resorts  are, 
ful  example,  rendered  unlit  for  the  relief  of  catarrhal  af- 
fections bj  the  sudden  dampness  and  chilliness  which 
follow  the  setting  of  the  sun.  A  very  warm  climati 
lint,  as  a  rule,  desirable  in  cases  of  simple  catarrhal  in- 
flammation, the  depressing  effect  of  the  heat  upon  the 
nervous  apparatus  often  more  than  counterbalancing  the 
•j 1  results  produced  by  change  of  scene  and  air.  Indi- 
vidual- are  variously  affected  by  the  air  of  the  ocean.  A 
-ea  voyagt  .  or  residence  at  the  sea-shore,  is.  in  the  large 
majority  of  instances,  productive  of  good,  and  the  efl 
of  surf-bathine  are  often  magical.  In  some  persons,  on 
the  other  hand,  tin-  respiratory  mucous  membrane  seems 
tn  resent  the  presence  of  the  .-alt  air.  hut  these  are  tin  ■  x- 
ceptions  in  the  general  rule. 

(Edema    wi>   Abbcesb    of  the   Lartnx.— From   a 
strictly  pathological   standpoint,  abscess  of  the   larynx 
should  he  considered  under  the  head  of  acute  laryngitis; 
and  the  same  i-  likewise  true  of  laryngeal  a>dema,  ex 
ii  pi.  perhaps,  when  occurring  as  the  pathological  ana 
ii-  of  other  infiltrations  into  the  serous,  submucous, 
or  subcutaneous  tissue.     Neither  is  a  distinct  di-     - 
se,  hut  is  alwaj-s  found  as  the  complication  or  result  of 
local  or  ->  stemic  conditions— as  the  symptomatic  <  x: 
sion  nf  Mime  internal,  and  it  may  he  imperfectly  under- 
stood,   morbid    process.     In    the   following  articles  we 
shall  therefore  look  upon  them,  not  as  distinct 
hut  as  complications  w  bich,  in  \  iew  of  theii  tendency  to 
fatal  result,  merit  the  right   of  separate  and  special  a 
sideration 

Historical. — That  the  ancients  recognized  a  form  of 
laryngeal  angina  which  killed  by  suddenly  closing  the 
windpipe,  i-  beyond  a  doubt,  but  their  recorded  observa- 
tions render  it  questionable  w  hether  o?dema  and  suppura- 
tion were  familiar  to  them  as  complications  ol  the  sei 
type  of  catarrhal  inflammation  of  the  Ian  nx.  While,  then, 
ii  i-  probable  that  the  fathers  ol  medicine  confounded 
oedema  and  abscess  ol  the  larynx  with  various  spasmodic 
affections  ol  the  air-passages  and  suppuration  in  the 
pulmonarj  parenchyma  (see  especially  Areta?us),  the 
testimony  ol  certain  of  the  earlier  poets  and  historians 
would  Beem   to  had  infereutially  to  the  conclusion  that 
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the  danger  of  sudden  death  from  constriction  of  the 
larynx  in  simple  quinsy  (angina)  was  a  matter  of  popu- 
lar recognition.  Thus  Plautus,  in  the  "  Mostellaria," 
makes  Pliilo  utter  the  wish  that  he  be  transformed  into 
the  quinsy,  to  seize  the  throat  of  the  old  wretch  and  put 
an  end  to  the  wicked  mischief-maker  : 

In  anginam  ego  mine  me  velim  verti,  ut  venesicas  illi. 
Faucts  prehendam  et  enecem  scelestam  stinnilatricein. 

Phtutus,  Most.,  Act.  i.,  Sc.  iii.,  v.  61,  seq. 

And  we  are  informed  by  Festus 66  that  those  who  were 
suffocated  by  drink  were' said  to  have  the  angina  vinaria. 
Pliny 81  hints  at  strangling  as  an  effect  of  quinsy  ;  Li  w  >s 
tells  of  an  angina  which  threatened  suffocation  ;  and 
finally,  the  Romans  had  a  goddess.  Angerona,  whose  aid 
tlicv  invoked  in  cases  of  suffocative  throat  affections. 

It  is  probable,  however,  that  the  ancient  physicians 
confounded  these  affections  with  analogous  conditions  of 
the  pharynx.*  Although  it  is  quite  possible  that  the  so- 
called  hydatid  tumors  of  the  larynx  described  by  the 
older  writers,  and  found  in  the  ephemeral  productions  of 
several  centuries  ago,  were  in  reality  none  other  than  cases 
of  cedematous  infiltration  ;  and  although  Boerliaave,89  and 
later  Van  Swietcn,90  had  distinctly  announced  the  fre- 
quent implication  of  the  larynx  in  a  disease  whose  patho- 
logical nature  was  subsequently  brought  to  light  by  the 
scalpel  of  Morgagni,91  and  elucidated  by  the  genius  that 
directed  it,  the  attention  of  the  scientific  world  was  first 
prominently  called  to  the  importance  of  the  subject  by 
the  publications  of  Baylef  and  Thuillier.92  Inspired  by 
their  researches,  the  study  of  the  disease  was  taken  up 
by  a  number  of  their  countrymen,  of  whom  may  be  spe- 
cially mentioned  Bouillard",98  Lisfranc,94  and  Cruveil- 
hier,95  while  much  light  was  thrown  upon  the  treatment 
of  the  affection  by  Gurdon  Buck  96  and  Bartlett.9"  in  this 
country ;  and  upon  the  host  of  observations,  theses,  es- 
says, etc.,  which  followed  the  publications  of  these  writ- 
ers, was  founded  the  classical  memoire  of  Sestier.98 

Abscess  of  the  Larynx. — Etiology. — An  acute  idio- 
pathic, circumscribed,  purulent  infiltration  of  the  tissues 
of  the  larynx  is  one  of  the  rarest  of  diseases.  Such  a 
condition,"  when  present,  is  usually  preceded  by,  or  oc- 
curs in  the  course  of,  a  violent  laryngeal  inflammation. 
Collections  of  pus,  in  this  situation,  whether  circum- 
scribed or  diffuse,  are  in  the  majority  of  cases  directly 
traceable  to  a  local  or  systemic  infection,  or  complicate 
existing  malignant  disease  of  the  organ.  They  occur, 
for  example,  as  metastatic  phenomena  in  the  various 
forms  of  septicaemia,  as  complications  of  the  exanthemata. 
typhus  and  typhoid  fever,  diphtheria,  erysipelas,  and  glan- 
ders, or  as  the  result  of  chondritis  and  perichondritis 
from  tuberculosis,  syphilis,  and  cancer.  Purulent  for- 
mations occasionally  develop  in  the  neighborhood  of  ul- 
cers of  the  larynx,  or  from  external  or  internal  violence 
to  its  structures,  as  in  wounds  and  fractures,  and  from 
the  presence  of  foreign  bodies  in  its  interior.  Suppura- 
tion also  occurs  sometimes  as  a  termination  of  the  laryn- 
gitis which  results  from  scalds  and  burns,  or  from  the 
injury  done  to  a  contiguous  organ.  In  a  case  observed 
by  the  writer,  the  abscess  followed  the  transfixion  of  the 
left  arytenoid  cartilage  by  a  fish-bone,  which  had  become 
impacted  in  the  (esophagus.99 

Pathology.  —  The  affection  is  characterized  anatomi- 
cally by  the  presence  of  a  purulent  or  sanguino-puru- 
lent  exudation  into  the  submucous  connective  tissue.  As 
in  laryngeal  oedema,  these  collections  of  pus  are  usually 
limited  to  those  portions  of  the  larynx  which  are  espe 
cially  rich  in  loose  areolar  tissue,  diffuse  suppuration 
being  very  rarely  met  with.    The  abscess  is  usually  single, 

*  Alters  states  that  Roland,  of  Parma,  centuries  ago.  opened  a  laryn- 
geal abscess  with  the  knife,  but  it  is  not  stated  whether  the  abscess 
pointed  within  the  larynx,  or  externally  in  the  neck.  Albers,  in  introduc- 
tion to  his  Path.  u.  Therapie  del  Kehlkopfkrankheiten,  Leipzig.  1S29. 

+  Bayle  first  brought  the  subject  before  the  Societe  de  FEcole  de  Mtde- 
cineof  Paris  in  August.  180S,  but  his  first  published  account  appeared  in 
the  Diet,  des  Sciences  Medicates,  art  CEderoe  de  laglotte,  1817.  (See  also 
his  Memoire  sur  lVedeme  de  la  glotte.  on  l'angine  laryng-oademateuse, 
Paris,  1S19. )  In  the  interval  which  elapsed  between  the  communication 
of  Bayle  and  its  publication,  appeared  the  important  essay  by  Thuilher, 
which  cast  much  light  upou  the  pathology,  diagnosis,  and  treatment  of 
the  affection. 


or  becomes  so  from  the  coalescence  of  small,  multiple, 
submucous  centres  of  purulent  infiltration.  There  is  al- 
most always  a  certain  amount  of  accompanying  laryngeal 
oedema,  which  may  be  so  great  as  to  mask  the  original 
affection.  Occasionally  the  glandular  apparatus  of  the 
larynx  is  the  pari  principally  involved,  and  small  follicu- 
lar abscesses  result  which  may  be  witli  propriety  classed 
under  this  head. 

Symptoms  and  Diagnosis. — There  are  no  symptoms 
which  are  characteristic  of  laryngeal  abscess,  and  the  di- 
agnosis can  therefore  be  only  made  with  certainty  with 
the  laryngoscope.  Even  with  its  aid.  the  affection  is 
often  only  to  be  differentiated  by  the  closest  inquiry  into 
the  history  of  the  case.  When  perichondritis  coexists  with 
abscess,  it  is  of  ten  exceedingly  difficult  to  say  which  is  the 
primary  disease.  The  accompanying  cedema  which  is  so 
often  present,  together  with  the  close  resemblance  of  the 
purulent  swelling  to  that  of  ordinary  oedema,  still  fur- 
ther interferes  with  certain  diagnosis.  The  distinctly 
circumscribed  character  of  the  swelling,  a  discolored  con- 
dition of  the  mucous  membrane  covering  it  (commencing 
necrosis),  or  the  presence  of  pus  beneath  it,  indicated  by 
a  peculiar  yellowish  refraction,  and  especially  the  latter, 
are  strongly  suggestive  of  the  disease  ;  but  the  point  can, 
in  many  cases,  be  only  definitely  settled  by  the  use  of  the 
laryngeal  lancet.  This  procedure  will  not  only  facilitate 
the  diagnosis,  but,  in  either  event,  will  accomplish  the  de- 
sired curative  result. 

Complications,  Course,  and  Sequels. — While  absorption 
of  the  exudation  is,  of  course,  possible,  it  is  highly  prob- 
able that  this  rarely,  if  ever,  occurs.  Usually  there  is  a 
rapidly  progressive  formation  of  pus,  which,  if  it  does  not 
in  the  meantime  lead  to  death  by  suffocation,  is  discharged 
spontaneously.  The  latter  is  accomplished  by  rupture  of 
the  abscess  into  the  larynx*  or  pharynx,  or  by  its  perfo- 
ration through  the  walls  of  the  oesophagus.  Occasionally 
it  burrows  to  the  base  of  the  tongue,  to  the  cartilages,  pro- 
ducing  a  suppurative  perichondritis,  or  finally  finds  an 
exit  by  invading  the  cellular  tissues  of  the  neck. 

The  pus  is  discharged  by  sloughing  of  the  mucous 
membrane,  from  which  an  ulcer  usually  results,  which 
under  favorable  circumstances  cicatrizes,  but  which 
often,  especially  when  due  to  blood-poisoning,  becomes 
phagedenic.  The  contraction  of  the  larynx  in  the 
cicatrization  of  the  larger  ulcers  is  sometimes  so  great 
as  to  produce  decided  laryngeal  obstruction.  In  other 
cases,  when  the  purulent  infiltration  is  diffuse,  chronic 
thickening  of  the  submucous  tissues  results,  with  diminu- 
tion in  the  calibre  of  the  larynx. 

The  prognosis  in  simple  abscess,  uncomplicated  by  any 
systemic  infection,  and  when  burrowing  has  not  oc- 
curred, is  good,  provided  the  pus  can  be  evacuated. 
When  extensive  undermining  of  the  tissues  with  slough- 
ing occurs,  death  generally  ensues,  or  chronic  disease  of 
the  laryngeal  structures  results,  with  perichondritis, 
thickening,  stenosis,  fistula?,  etc.  When  discharged 
spontaneously,  the  pus  is  generally  coughed  up;  but  a 
case  is  recorded  in  which  death  resulted  from  its  entrance 
into  the  trachea.100  Relapses  of  pus-formation  in  the 
larynx  now  and  then  occur. 

Treatment  should  be  carried  out  on  general  surgical 
principles.  If  possible,  the  abscess  should  be  opened  at 
once,  and  the  expulsion  cf  the  pus  by  the  mouth  facili- 
tated by  bowing  the  head  of  the  patient  downward  and 
forward.  If  asphyxia  threatens  from  accompanying 
oedema,  tracheotomy  should  be  performed. 

(Edema  of  the  Larynx. — OZdema  of  the  larynx  may 
be  acute  or  chronic.  Acute  oedema  may  be  primary  or 
secondary.  Acute  edematous  infiltration  of  the  laryn- 
geal structures  is  a  comparatively  rare  affection,  while 
chronic  oedema  is  common  to  a  number  of  different  path- 
ological states. 

The  etiology  of  acute  idiopathic  or  primary  oedema  is 
obscure  ;  but  the  vast  majority  of  these  cases  are  to 
be  traced  to  some  constitutional  vice,  systemic  infection. 


*  In  a  case  recorded  by  Dciring  (Zeitschrift  von  Henle  u.  Pfeufer, 
quoted  by  Huhle,  Die  Kehlkopfkrankheiten.  Berlin,  1861,  S.  lWi),  sud- 
den death  resulted  from  the  rupture  of  an  abscess  in  this  situation. 
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or  obstructive  anomalies  of  the  circulation  from  organic 
Lesions  ni  other  organs,  Acute  oedema  of  tin-  larynx  oc 
i  iii—  most  frequently  perhaps  during  the  course  of  acute 
laryngeal  catarrh,  It  also  is  presenl  a-  a  secondary 
phenomenon  in  the  laryngeal  affections  of  diphtheria,  in 
the  exanthemata,  in  By  phi  lis,  cancel-,  tuberculosis,  ery- 
sipelas, glanders,  Bcurvy,  purpura,  ami  allied  affections, 
in  obstructive  disease  of  the  lungs,  ami  in  abscess,  chon 
driiN,  ami  perichondritis  of  the  larj  nx  ;  or  a-  a  complii  a 
linn  ni  the  acute  Inflammation  of  the  latter  induced  by 
burns,  scalds,  foreign  bodies,  wounds,  fractures,  and  other 
surgical  injuria  b. 

Acute  oedema  of  the  larynx  occurs  in  the  course  of 
■  nil  diseases  productive  of  dropsical  conditions  in 
various  portions  of  the  body,  li-  occurrence  a-  a  in 
quenl  complication  of  Bright's  disease  is  affirmed  by 
.-nine  ami  strenuously  denied  i>\  others.  A-  Flinl  '  •  has 
justly  remarked,  however,  it  is  important  i<>  bear  in  mind 
the  laci  thai  it  may  occur  as  the  first  and  only  dropsical 
condition  connected  with  renal  disease.  Ii  may  compli 
caie  acute  inflammation  of  adjacent  structures,  a-  the 
thyroid,  cervical,  and  parotid  glands,  ami  even  the  tonsils, 
and  may  develop  during  Hm  course  of  cervical  erysipelas 
ami  cellulitis. 

li  ha-  been  known  to  occur  during  whooping-cough, 
suppurative  disease  of  the  liver,  poisoning  by  certain 
drugs,  a-  iodine  ami  mercury,  and  during  convalescence 
from  tin-  essenl ial  fevers. 

Laryngeal  oedema  lakes  place  sometimes  a-  the  result 
Ktension  from  contiguous  structures,  as  tin-  pharynx, 
tonsils,  mouth,  oesophagus,  mediastinum,  neck,  etc.  Con 
tiguitj  of  structure,  however,  bj  no  mean-  implies  the 
probable  extension  of  the  inflammatory  process,  for 
oedema  of  the  pharynx  comparatively  rarely  terminates 
in  serous  infiltration  of  the  laryngeal  structure-.  The 
exudation  here  may  lie  brought  about  by  direct  extension 
■  .I  the  morbid  process,  or  ii  may  occur  a-  a  collateral 
phenomenon— the  collateral  oedema  of  Virchow. 

Chronic  oedema  occurs  a-  an  accompaniment  of  almost 
every  affection  attended  bj  general  dropsy;  from  ob 
Btructed  circulation,  organic  or  mechanical,  in  the  vas- 
cular ami  lymph-channels  of  the  neck,  chest,  and  ab- 
domen, and  iii  chronic  laryngeal  disease,  especially  in  the 
neighborhood  of  cancerous,  phthisical,  and  syphilitic 
ulceration, 

(Edema  of  the  larynx  ismorecqmmonly  met  with  among 

men  than   among  women  ;   in   adults   ii    occurs   more   l'rc- 

quentl]  than  in  children,  from  the  anatomical  fad  that 
the  greater  laxity  ami  abundance  of  the  connective  tissue 
in  tin-  former  favors  the  exudation  of  serum.  Other 
things  being  equal,  it  is  more  liable  to  occur  in  those 
w  ho-i  powers  have  been  enfeebled  bj  disease  or  excesses 
than  in  the  healthy  and  robust. 
The  oedematous  -\velliiiLr.  which  is  usually  confined  to 

that  porti if  the  larynx  above  the   VOCal   cord-,  i-  gen 

crally  bilateral,  bill  may  be   confined    to   one   side.      It    is 

m "-i  commonlj  seen  a-  an  infiltration  of  the  aryepiglottic 
fold-  or  epiglottis. 

Some  writers  -peak  of  a  sub-ionic  oedema,  but  it  is 
doubt iu I  whether  such  a  condition  ever  occur-  a-  a  prim- 
ary affection. 

U  Anatomy.— The  macroscopic  appearances 
of  the  Bwellinga  in  the  cadaver  often  differ  materially 
from  those  observed  during  lite  They  are  generally 
more  or  less  collapsed,  the  diminution  in  Bize  being  due 

to  the  wealth  of  elastic  tissue  in  the  larynx  and  the  evac- 
uation of  their  content-  bj  it-  post  mortem  contraction. 
This  L.ri\e-  tin-  overlying  mucous  membrane  a  more  or 
less  wrinkled  appearance  ai  the  situations  where  oedema 
ha-  occurred.  When  the  swellings  are  incised,  a  serous 
or  -eio  purulent  fluid  exude-,  w  hich  i-  often  tinged  with 
blood,  or  tain-  a   more  or  less  copious  quantity  of 

lymphoid  c<  II-  I  pu-  corpus,  f 

The  exudation  in  chronic  oedema  i-  much   clearer,  and 

contains,  according  to  Eppinger      masses  of  fat  and  al- 
buminoid granules. 
The  histological  appearam  -'  in  distention  of  the 

muscle-  and  of  the  areolar  li--ue  bj  lie  I  \  in  lal  ion.  w  hich 

In  acute  oedema  li  mpreasion  oi  the  glands  and 


i  ii  nsion  of  the  mucous  surface.    In  chronic  a  dema, 

on  the  other  hand,  the  glands  are  dilated  by  the  trans- 
udation, and  their  epithelium  is  found  in  a  state  of  desqua- 
mation. 

tarns. — The  transudation  may  take  place  suddenly, 
a  fatal  issue  Bupervening  within  a  few  moments;  or  its 
approach  may  be  insidious,  with  gradual  obstruction  to 
respiration.  The  central  symptom  i-  dyspnoea.  This  is 
at  first  more  or  less  paroxysmal,  is  most  likelj  to  occur  at 
night,  and  i-  chiefly  limited  to  the  act  of  inspiration. 
During  tin-  paroxysm,  then-  i-  a  feeling  of  impending 
Buffocation,  a-  from  a  foreign  body,  and  a  degreeof  anxi- 
ety and  terror  is  produced  which  i-  quite  characteristic. 
Inspiration  i-  laborious,  stridulous,  and  often  arrested  be- 
fore the  full  accomplishment  of  the  act.    Expiration  i-  at 

first  tree   and    noiseless ;    but    later,  when  the   (edema  ex- 
tends deeper  into  the  larynx,  both  acts  of  respiration  are 
interfered  with,  cyanosis  supervenes,  the  pulse  beco 
-mall,  feeble,  and  accelerated .   the  eyeballs  protrude,  <r- 
thopnoea  is  present,  and  coma  and  delirium  ensue. 

The  voice  is  not  affected,  unless  laryngitis  be  pre«  ut  > 
there  i-  no  tenderness  on  pressure  over  the  larynx,  and 
the  symptoms  of  respiratory  distress  are  not  relieved  by 
digital  manipulation  i  f  the  organ. 

Cough  and  expectoration,  if  present,  are  not  well 
marked,  and  the  amount  of  dysphagia  varies  greatly  ac- 
cording to  the  Bize  and  position  OI  the  (edematous  tu- 
mor-. 

Winn  oedema  is  secondary  it-  symptoms  arc.  of  course, 
associated  with  those  of  {he  conditions  which  it  compli- 
cates. 

In  chronic  oedema  the  symptoms  conic  on  gradually, 

and   the   patient  only  becomes   aware   of  the   existence  of 

laryngeal  obstruction  by  the  occurrence  of  dyspnoea  on 
exertion,  or  by  the  accession  of  sudden  suffocative  parox- 
v  snis. 

Diagnosis.  —  In  some  (  ases  the  oedematous  swellii  i 
be  Been  by  depressing  the  tongue,  or  provoking  retching. 
Should  they  not  become  visible  by  these  methods,  the 
finger  may  be  carefully  introduced,  as  oi  iginally  suggested 
by  Thuiflier,  into  the  larynx,  and  the  smooth,  hard. 
bular  character  of  the  Swellings  made  OUt.      It  should 

be  remembered,  however,  that  by  this  method  dangerous 
spasm  may  be  brought  about,  a-  happened  in  the  oft- 
quoted  case  i  A  Tn  lusseau 

The  nature  of  the  disease  w  ill  be  at  once  apparent,  how- 
ever, upon  laryngoscopic  examination. 

(Edema  of  tne  epiglottis  appears  as  a  more  or  less  trans- 
lucent, turban-shaped  Bwelling,  of  smooth  contour  and 
pinkish  or  yellowish-red  color,  which  varies  in  size,  and 
occasionally,  a-  Cohen  l0i  has  pointed  out,  presents  the  ap- 
pearance or  two  bladders  instead  of  one,  from  constriction 
of  ii-  central  portion  by  the  glosso-epiglottic  ligament. 

The  Bwellings  of  the  aryepiglottic  folds  arc  pyriformor 
shaped.  They  meet  occasionally  in  the  middle  line 
and  obliterate  the  view  of  the  lower  segments  of  the  lar- 
ynx. 

Subglottic  oedema  appear-  a-  two  rounded,  translucent. 
bladder-like  tumor-  below  ,  and  apparently  springing  from 

the  under  -111  face  of  the  Vocal  cords. 

When  laryngoscopic  examination  is  not  possible,  the 
peculiar  inspiratory  distress,  the  absence  of  hoarsei 
and  the  failure  to  relieve  the  dyspnoea  by  digital  manipu- 
lation of  the  Ian  nx.  are  of  great  value  in  the  differentia- 
!  oedema  from  affections  which  may  simulate  it. 
-  -     Course,  and  Sequels. — The   prognosis    in 
acute  oedema  is  decidedly  unfavorable.     In  those  i 
where  effusion  takes  place  suddenly,  and  especially  as  a 
-riondan    phenomenon,  death   i-  almost  always  the  re- 
sult.    The  prognosis  will  furthermore  depend  upon  the 
conditions  under  which  the  oedema  develops.     When  it 
occurs,  for  example,  as  the  result  of  acute  blood-poison- 
ing, as  in  small  pox  and  typhoid  fever,  in  cervical  celluli- 
tis ami  erysipelas,  or  in  serious  organic  disease  of  neigh- 
boring part-,  the  result  i-  decidedlv  unfavorable. 

When  the  infiltration  is  limited' to  a  small  portion  of 
tin  larynx,  or  follows  an  inflammatory  condition  of 
the    pharynx,    the    prognosis    is    more    favorable.      The 

course  ami  sequels  of  chronic  oedema  will   obviously 
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depend  upon  the  causes  which  produce  it.  In  this  form 
the  principal  danger  lies  in  the  liability  to  sudden  acces- 
sions of  the  acute  form  of  the  disease. 

Treatment. — In  somecases  the  swelling  may  be  reduced 
by  local  depletion,  counter-irritation,  the  external  and  in- 
ternal administration  of  ice,  or  soothing  and  astringent 
inhalations.  Failing  in  these,  or  when  the  symptoms  are 
urgent  from  the  outset,  no  time  should  be  lost  before  scari- 
fying the  ©edematous  portions.  This  is  most  satisfactorily 
accomplished  with  the  laryngeal  lancet,  or  a  curved  bis- 
toury covered  with  adhesive  plaster  to  within  a  third  or  a 
Quarter  of  an  inch  from  its  distal  extremity,  and  guided 
by  the  index-finger  of  the  opposite  hand,  may  be  used  to 
scarify  the  parts,  as  successfully  accomplished  by  Gur- 
don  Buck.  (See  under  Glottis,  (Edema  of.)  After  scari- 
fication, the  head  of  the  patient  should  be  so  placed  as  to 
encourage  the  flow  of  liquid  into  the  pharynx  and  mouth. 
Should  scarification  not  afford  relief,  and  symptoms  of 
asphyxia  threaten,  resort  must  be  had  at  once  to  trache- 
otomy. 

Acute  and  Chronic  Catarrhal  Tracheitis. — 
Apart  from  the  inflammation  arising  from  local  or  me- 
chanical causes  (irritation  of  tracheotomy  tube-wounds, 
etc.),  acute  and  chronic  inflammations  of  the  trachea, 
rarely,  if  ever,  occur  as  isolated  affections.  Usually  they 
are  met  with  in  connection  with  disease  of  the  larynx, 
bronchi,  or  oesophagus,  or  as  a  part  of  a  diffuse  inflam- 
matory condition  of  the  upper  respiratory  tract. 

Pathological  Anatomy. — In  the  tracheitis  which  results 
from  a  simple  catarrhal  process,  the  anatomical  appear- 
ances are  similar  to  those  found  in  the  larynx,  and  con- 
sist in  diffuse  or  localized  hyperemia,  moderate  swelling 
of  the  mucous  membrane,  and  enlargement  of  its  glan- 
dular elements. 

When  the  trachea  is  opened,  a  small  quantity  of  glairy, 
more  or  less  tenacious,  muco-purulent  secretion  is  found  in 
the  most  dependent  portions  oh  the  posterior  wall.  Upon 
removing  this,  the  latter  is  found  dark  and  congested,  and 
covered  with  minute  whitish  or  pinkish  nodules,  which 
represent  swollen  glands  with  their  dilated  ducts.  On 
pressure  with  the  finger,  a  small  quantity  of  secretion 
exudes,  which  varies  in  consistency  from  that  of  a  fluid 
to  something  of  a  more  solid  nature  (cheesy  nodules). 

The  color  of  the  mucous  membrane  varies  greatly,  from 
a  brilliant  scarlet  to  a  dark  purplish  hue,  according  to 
the  nature  and  cause  of  the  inflammatory  process.  The 
most  hypenemic  portions  are  not  infrequently  indicated 
by  a  spray  of  bright  crimson  lines  running  parallel  with 
the  long  axis  of  the  tube.  The  hypenemia  is  most 
marked  upon  the  posterior  wall  and  in  the  intervals  be- 
tween the  tracheal  rings. 

The  trachea  affords  an  excellent  field  for  the  post-mor- 
tem study  of  hyperasmic  and  catarrhal  processes.  The 
vessels  of  the  mucous  membrane  are  occasionally  dilated, 
tortuous,  varicose.  When  the  inflammation  has  reached 
an  intense  grade,  and  especially  in  the  tracheitis  which 
complicates  acute  infectious  processes,  or  which  occurs  as 
the  expression  of  phosphorus  and  other  forms  of  poison- 
ing, small  haemorrhages  into  the  submucous  tissues  are 
not  infrequently  met  with. 

Swelling  is  generally  inconsiderable,  and  is  most  marked 
upon  the  posterior  wall  and  between  the  cartilaginous 
rings.  The  trachea  is  peculiarly  exempt  from  oedema- 
tous  and  suppurative  processes,  from  the  compact  nature 
of  the  submucous  tissues  and  the  tenacity  with  which  the 
mucous  membrane  clings  to  the  walls  of  the  tube. 

In  a  large  number  of  cases  examined  post-mortem'  I 
have  never  met  with  ulceration  in  the  simple  form  of 
tracheal  inflammation. 

The  most  striking  microscopical  appearances  are  marked 
dilatation  of  the  superficial  blood-vessels  and  a  swollen 
condition  of  the  glands  and  their  ducts.  The  submucous 
tissues  are  more  or  less  infiltrated  with  round  cells,  and 
here  and  there  the  epithelium  is  wanting  or  degenerate. 

Symptoms  and  Diagnosis. — There  are  no  characteristic 
symptoms  of  tracheal  inflammation,  and  the  diagnosis 
can  therefore  only  be  made  with  certainty  with  the  laryn- 
goscope. 

Complications. — Small  cystic  formations,  tracheal  diver- 
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ticula,  and  papillomatous  excrescences  are  not  infre- 
quently met  with  as  the  result  of  chronic  tracheitis.  The 
latter  are  especially  prone  to  follow  chronic  irritation  of 
the  trachea  in  the  negro  race.  Occasionally  hyperplasia 
of  the  muscular  layers  can  be  detected,  and,  in  rare  in- 
stances, a  degree  of  thickening  sufficient  to  diminish  con- 
siderably the  lumen  of  t  lie  tube.  Amyloid  degeneration 
of  the  tracheal  walls  has  been  detected  by  Balser,105  and 
Petit  "l,;  reports  a  case  of  asthma  cured  by  excision  of  an 
eroded  tracheal  ring. 

Prognosis  anil  Triatnti  nt. — The  prognosis  will  depend 
upon  the  cause  of  the  tracheal  inflammation,  and  the 
treatment  must  be  carried  out  in  accordance  with  the 
principles  indicated  in  the  section  devoted  to  Laryngitis. 
Local  medication  of  the  tracheal  membrane  is  best  at- 
tained by  inhalation  of  the  medicament  either  as  vapor 
or  as  a  finely  divided  spray.      John  Noland  Mackenzie. 
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LARYNX.  CONGENITAL  MALFORMATIONS  OF 
THE.  Congenital  malformations  of  the  larynx  may  be 
classed  under  four  heads,  namely  :  1.  Absence  ;  2,  excessive 
development  ;  :s,  cleft  ;  and  4,  deviations  of  form  and  sit- 
uation. 

( lomplete  absence  of  the  larynx  occurs  in  the  rare  cases 
of  monsters  in  which  the  head  and  the  thorax  are  wanting, 
and  w  liii  h  are  know  n  ;i-  acephals,  amorphi,  and  acardiaci. 
A  complete  absence  of  the  larynx  has  also  been  noted 
in  a  monster  described  as  "  inclusio  foetalis  peritonei." 

Partial  absence  may  consist  either  in  a  general  atrophy 
<if  the  organ,  or  in  the  absent  e  of  one  or  more  of  the  car- 
tilages. Thus,  in  some  instances  there  is  a  complete  ab- 
sence of  the  epiglottis;  in  others  it  is  represented  by  a 

high  rudimentary  ridge  ;  while  ii case  it  is  described 

as  merely  a  fold  of  the  mucous  membrane.  The  tin  roid, 
cricoid,  and  arytenoid  cartilages  may  in-  absent.  They 
1 1 1 ■  i \  in-  nnli mi- n t ari ly  developed,  either  altogether  as 
irdsone  of  them,  or  only  in  certain  parts  of  each.  Fur 
instance,  the  thyroid  may  lack  one  or  both  superior  cornua, 
\  .in.  the  thyroid  may  be  cleft,  and  the  two  plates 
may  be  connected  together  by  a  cartilaginous  band  The 
aeune  abnormality  has  been  observed  in  the  cricoid,  in 
some  instances  to  such  an  extent  that  the  connecting  band 
maj  take  the  place  of  the  original  cricoid,  and  thus  cause 
it  t"  resemble  a  tracheal  cartilage.  Finally,  the  whole 
larynx  maj  in-  abnormally  small,  as  seen  in  the  male 
when  there  is  congenital  atrophy  of  the  testicle,  or  when 
castration  has  been  practised  early  in  life.  In  Buch  cases 
ii  resembles  the  larynx  of  the  female  or  of  a  child. 

Hypertrophy.  This  division  may  be  made  to  include 
the  double  formation  of  the  larynx  observed  in  the  case 
oi  double  monsters,  namely,  in  the  so  called  thoracodidy- 
mis,  and  also  in  the  dihypogastricis.  These  possess  two 
larynges,  but  onlj  one  pharynx  and  one  oesophagus.  A 
cartilaginous  plate  is  sometimi  -  found  interposed  anteri- 
orly between  the  wings  of  the  thyroid. 

BupernuD  tilagesare  occasionally  found  on  the 

outer  corner  of  the  cricoid  cartilage  They  are  analogous 
to  sesamoid  bones.  Supernumerary  folds  of  the  mucous 
membrane  are  sometimi  9  seen,  as,  for  instance,  a  trans- 
fold  below  the  epiglottis, 

Th,  laryngeal  ventricle  may  be  abnormally  wide  and 
deep,  and  thus  render  the  part  mure  liable  to  eversion, 
to  tin  nt  ol  a  fori  ign  body,  or  to  other  accident. 

The  anterioi  at  1  tion  of  the  glottic  Bpace  may  be  mere  01 


less  occluded  by  a  web  like  formation,  of  considerable 
densitj  .  and  -..mew  hat  resembling  an  imperforate  hymen. 

(i.i.ii  Formations.— There  i-  no  such  thing,  it  is  said, 
.  congenita]  laryngeal  fistula  of  the  neck.     A  cat 
cleft  epiglottis  has  been  reported  by  French. 

Congenita]  deviations  01  form  and  situation  of  the  lar- 
\n.x  are  rare,  and  occur  only  in  connection  with  con. 
ital  malformations  of  the  most  marked  type,  such  as 
hemicephalus,  and  double  Bpina  bifida  of  the  upper  por- 
tion of  the  spine  and  in  extreme  lordosis  of  the  cervical 
vertebra?.  In  these  the  whole  larynx  is  depressed  and 
moved  backward  to  the  level  of  the  upper  dorsal  ver- 
tebra. The  thyroid  is  placed  very  obliquely,  by  which 
the  inferior  diameter  of  the  larynx  is  markedly  increa 
while  the  cricoid  is  Bituated  much  deeper,  in  proportion 
to  the  thyroid,  and  thereby  the  true  and  the  false  vocal 
cords  are  abnormally  lengthened.  The  sinus  piriformis 
on  each  side  is  obliterated 

Slight  asymmetry  ol  the  larynx,  as  to  position  and  form, 
is  not  infrequently  met  with.  D.  Bryson  Vela 

Handbucb  der  path.  Anat.    B.-rlin,  1880. 

LARYNX,  ERYSIPELAS  OF  THE.  Erysipelas  of  flu 
mucous  membrane  of  the  pharynx  and  larynx  is.  patho- 
logically, similar  to  the  same  malady  when  Bituated  on  the 
skin.  It  occurs  either  primarily  or  by  extension  from 
the  face  along  the  mucous  tracts  of  the  mouth,  nose,  or 
ear.     It--  causes  are  the  same  as  those  which  give  rise  to 

it    when   situated   upon   the  external    parts  ol    the    body. 

although  it  has  been  mostrbften  observed  in  the  court 
general  epidemics  of  the  disease.  Ol  eighteen  patients 
Been  by  Cornil,  in  whom  the  pharynx  was  affected,  fif- 
teen were  under  the  age  of  thirty,  and  twelve  were  fe- 
males. ( >n  inspecting  the  pharynx,  the  appearance  of  the 
mucous  membrane,  when  affected  with  erysipelas,  difl 
considerably  according  to  the   form  Of  the  disease  which 

is  present  ;  tin-  local  pnei lena  arc  generally  very  differ- 
ent from  those  of  tonsillitis,  but  sometimes  canm 
t  burnished  from  those  ol  simple  inflammation  of  the  part. 

Cornil  makes  three  divisions  of  the  malady,  viz.  :  (1) 
Erysipelas  with  simple  redness  ;  (2)  erysipelas  with  phlyc- 
tenules; and  (3)  erysipelas  terminating  in  gangrene.  Ery- 
sipelas most  commonly  reaches  the  larynx  from  the  phar- 
ynx, but  the  former  organ  may  be  primarily  affected 
while  the  pharynx  remains  healthy.  The  disease  may 
extend  still  farther  down  the  respiratory  tract,  and  la- 
conic associated  with  pulmonary  congestion  and  oedema. 
In  cases  which  come  under  the  lirst  division  the  diag- 
nosis must  remain  doubtful,  except  where  the  throat 
lesion  is  accompanied  by  manifestations  upon  the  skin. 

Erysipelas  of  the  head  and  neck  is  often  accompanied 

by  more  or  less  congesti f  the  mucous  membrane  of 

the  larynx.  The  symptoms  are  dysphagia,  1, 
or  los>  of  voice,  and  pain,  increased  on  pressure  from 
without.  Sometimes  the  disease  is  much  more  active, 
and  may  result  in  acute  oedema,  tending  rapidly  to  a  fatal 
termination.  It  is  believed  by  some  that  the  so-called 
primary  oedema  of  the  larj  n\.  or  phlegmonous  laryngitis, 
-  sponds  clinically  to  a  localization  of  erysipelas  in 
the  larynx,  and  that  many  cases  reputed  as  primary  ude- 
ma  of  the  lar\  nx  are  in  reality  erysipelas.  The  two  affec- 
tions seem  at   least  to  be  closely  allied. 

As    to    the    prognosis,  the  dictum    of  Hippocrates — 

namely,  "  When  erysipelas  extends  from  within  outward 
it  is  a  favorable  symptom,  but  when  it  removes  to  the  in- 
ternal surfaces  it  \$  a  deadly  one  " — has  been  confirmed 
by  modern  observation.     In  nine  rases  analyzed  by  ( 

nil,  in  which  the  face  was  tirst  attacked,  seven  dentin 

curred  ;  whereas  in  nine  other  instances  in  which  the  ex- 
anthem  preceded  the  skin  eruption,  seven  recoveries  took 
place      Mackenzie  stales  that  he  has  seen  but  four  i 
in  the  w  hole  course  of  his  practice. 

The  treatment  must  be  both  local  and  constitutional 
The  latter  should  be  guided  by  the  general  principle! 
which  govern  the  management  of  the  disease  in  other 
parts  of  the  bodj  . 

As  to  local  treatment,  the  application  of  cold  to  the 
throat,  by  allowing  cracked  ice  to  dissolve  in  the  mouth, 
should  be  practised  as  long  as  there  is  any  hope  of  check- 
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ing  the  inflammation.  Hypodermatic  injection  of  pilocar- 
pin  may  abort  the  attack  if  given  early,  and  mild  alkaline 
sprays,  with  a  small  amount  of  alcohol,  have  an  excellent 
effect.  A  solution  of  morphine  applied  in  the  form  of 
spray  is  recommended  by  Mackenzie.  While  this  treat- 
ment is  of  utility  and  promises  much  in  the  way  of  re- 
lief, the  systemic  effect  of  the  drug  must  be  carefully 
remembered,  and  caution  observed  lest  the  patient  be 
unintentionally  narcotized.  Should  the  disease  progress 
and  tumefaction  of  the  mucous  membrane  of  the  larynx 
take  place,  the  conditions  become  similar  to  those  found 
in  acute  oedema  of  the  larynx,  and  the  same  measures  for 
relief  are  reqiiired,  namely,  scarification  of  the  engorged 
tissue,  and,  if  this  prove  ineffective,  tracheotomy.  With 
regard  to  the  latter  extreme  measure,  it  is  to  be  hoped  that 
in  this  condition,  as  well  as  in  oedema  of  the  larynx,  it 
may  be  supplanted  by  the  method  of  intubation  of  the 
larynx,  as  recommended  and  successfully  practised  by 
O'Dwyer.  (Vide  also  article  on  Glottis,  GMema  of.) 
Bibliography. 
Cornil,  Mackenzie,  Massei,  Delavan. 

D.  Bryson  Delavan. 

LARYNX,  FRACTURES  AND  DISLOCATIONS  OF 
THE.  These  injuries,  although  rare,  may  occur  from 
several  causes,  namely,  violent  manual  compression,  falls, 
accidents  with  machines,  rolling  vehicles,  hanging,  etc. 
Of  tifty-two  cases  collected  by  Hdnocque,  the  thyroid 
alone  was  fractured  in  twenty-three,  the  cricoid  alone  in 
seven,  both  of  these  cartilages  in  seven,  while  in  the  rest 
the  hyoid  bone,  larynx,  and  trachea  were  all  involved  hi 
a  common  injury.  A  direct  blow  upon  the  larynx  may 
produce  a  contusion  of  the  soft  parts,  but  can  hardly  re- 
sult in  fracture,  unless  the  organ  is  supported  to  some 
extent  upon  the  spinal  column.  Ossification  of  the  carti- 
lages will  necessarily  render  them  more  liable  to  injury. 

The  symptoms  are  pain  and  tenderness,  dyspnoea,  ex- 
pectoration of  bloody  mucus,  and  cough,  with,  some- 
times, emphysema  of  the  neighboring  areolar  tissue. 
Crepitation  and,  occasionally,  overriding  of  the  fract- 
ured edges  may  also  be  felt. 

The  prognosis  is  very  grave,  especially  in  fracture  of 
the  cricoid  ;  and,  unless  the  symptoms  are  not  urgent, 
tracheotomy  should  be  performed  at  once,  or  intubation 
of  the  larynx  may  be  resorted  to,  with  the  same  object 
in  view. 

Should  the  cartilages  be  much  crushed,  Mackenzie  sug- 
gests that  it  may  be  well  to  lay  open  the  whole  length  of 
the  larynx  and  endeavor  to  replace  the  fragments  in  their 
proper  position,  and  he  calls  attention  to  the  fact  that,  in 
extreme  cases,  extirpation  of  the  larynx  or  resection  may 
have  a  future,  while  Panas  advises  that  in  some  cases 
the  fragments  be  kept  in  place,  and  the  patency  of  the 
laryngeal  canal  preserved  by  the  introduction  of  a  small, 
hollow,  india-rubber  plug  into  the  larynx  from  the  tra- 
cheal opening,  and  by  its  subsequent  inflation.  Leeches 
to  the  neck,  and  ice,  both  externally  and  internally,  will 
sometimes  prove  of  service. 

Intra-laryngeal  dislocations  of  the  larynx  are  extremely 
rare,  and  of  the  three  cases  recorded  all  are  of  the  aryte- 
noids and  two  seem  to  have  been  due  to  cicatricial  con- 
traction. D.  Bryson  Delavan. 

LARYNX,  INTUBATION  OF  THE.  By  "intubation 
of  the  larynx  "  we  mean  the  introduction  through  the 
mouth  of  a  tube  which  rests  solely  in  the  larynx- and 
trachea  and  allows  the  epiglottis  to  close  over  it  during  the 
act  of  swallowing.  This  term  was  introduced  by  Dr.  E. 
F.  Brush  to  indicate  my  method  of  treating  stenosis  of 
the  larynx,  and  will  serve  to  emphasize  the  fact  that 
all  previous  attempts  in  this  direction,  with  the  excep- 
tion of  Bouchut's  brief  experiments  and  failure  with 
short  tubes,  in  the  year  1858,  were  made  with  catheters 
or  long  tubes  of  similar  construction. 

The  use  of  tubes  to  overcome  obstruction  in  the  larynx 
was  first  suggested  by  Hippocrates  in  the  following  lan- 
guage :  "  Cannulas  should  be  carried  into  the  throat 
along  the  jaws,  so  that  the  air  may  be  drawn  into  the 


Fig.  2040.  —  Rep- 
resenting Tube 
used  by  Bou- 
chut,  with 
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lungs."  It  was  practised  by  Desault  in  1801,  by  Finaz  in 
1813,  and  subsequently  by  Lallemand,  Benoit,  Depaul, 
Loiseau,  and  Gros  in  France  ;  by  Weinlechner,  Tren- 
delenburg, and  Von  Hiittenbrenner,  in  Germany  ;  by  Pa- 
ton,  Liston,  Sanctuary,  and  Macewen,  in 
England  ;  by  Dr.  Horace  Green,  in  this 
country,  and  a  host  of  others  too  numer- 
ous to  mention.*  But  the  experiments  of 
all  these  workers  were  made  with  long 
tubes,  one  end  of  which  passed  into  the 
trachea,  and  the  other  protruded  from 
the  mouth  or  nose. 

The  scope  of  this  article  will  not  per- 
mit of  any  detailed  description  of  the  vari- 
ous stages  of  development  through  which 
"intubation"  has  passed  from  its  incep- 
tion in  January,  1880,  to  the  present  time. 
I  shall  therefore  confine  myself  to  giving 
a  few  of  the  most  important  reasons  why 
these  tubes  have  assumed  their  present 
form  and  size.  A  cross-section  of  them  presents  an  ellip- 
tical outline,  which  conforms  as  nearly  as  possible  to  the 
shape  of  the  rima  glottidis,  and  the  transverse  diameter  of 
that  portion  which  occupies  the  chink  is  made  very  narrow, 
in  order  to  avoid  dangerous  pressure  on  the  vocal  cords. 

The  calibre  of  the  tubes  is  a  matter  of  the  greatest  im- 
portance. In  my  earlier  experiments  I  used  much  larger 
tubes  than  I  do  at  present,  but  found  that  they  produced 
ulceration  in  the  subglottic  division  of  the  larynx,  corre- 
sponding to  the  long  anteroposterior  diameter.  At  the 
expense  of  the  lumen  of  the  tube  I  gradually  reduced 
this  diameter  until  this  ceased  to  occur,  and  demonstrated 
by  a  large  number  of  cases  of  croup,  many  of  which 
could  breathe  comfortably  through  a  tube  intended  for  a 
child  several  years  younger,  that  there  was  ample  breath- 
ing space  left.  But  the  most  convincing  proof  that  they 
are  large  enough  as  at  present  constructed  is  the  fact 
that  my  smallest  adult  tube,  which  has  the  same  calibre 
as  that  intended  for  children  from  eight  to  twelve  years 
of  age,  was  worn  for  several  days,  and  with  comfort,  by 
a  woman  forty  years  of  age.  The  report  of  this  case 
may  be  found  in  The  Medical  Becord,  June  5,  1886. 

At  this  point  I  desire  to  call  attention  to  a  fact  that  I 
have  never  seen  referred  to  in  any  articles  or  treatises  on 
croup,  and  this  is,  the  existence  of  a  fatal  subglottic  ste- 
nosis while  there  is  still  sufficient  breathing  room  between 
the  cords  to  sustain  life.  I  have  observed  this  to  a  marked 
degree  in  two  cases.  It  can  only  be  demonstrated  by 
making  a  cross-section  through  the  cricoid  cartilage  about 
one-fourth  of  an  inch  below  the  vocal  cords  in  cases 
that  have  died  without  operative  interference.  It  will 
not  be  noticed  when  the  trachea  and  larynx  are  laid  open 
in  the  usual  manner.  Although  it  is  an  anatomical  fact 
that  I  he  infraglottic  division  of  the  larynx  is  smaller  than 
the  trachea,  its  very  small  size  in  children  is  not  gener- 
ally recognized.  My  attention  was  particularly  called  to 
it  while  using  tubes,  with  very  small  heads,  that  would 
sometimes  slip  below  the  vocal  cords,  but  were  always 
held  at  this  point.  In  the  healthy  larynx  it  is  not  diffi- 
cult, even  with  the  large-headed  tubes  now  used,  to  push 
them  through  the  chink  of  the  glottis,  but  it  would  be 
exceedingly  difficult  to  force  them  past  the  cricoid  carti- 
lage into  the  trachea.  This  location  of  the  stenosis  would 
explain  those  fatal  cases  of  croup,  not  infrequently  re- 
ported, in  which  death  was  supposed  to  have  been  due  to 
cither  spasm  or  paralysis  of  the  vocal  cords,  because  no 
serious  obstruction  could  be  found  at  the  autopsy. 

As  only  a  small  portion  of  the  calibre  of  the  air-pas- 
sages is  required  for  easy  respiration  in  a  state  of  rest,  vio- 
lent exertion  alone  calling  into  play  their  full  capacity', 
it  is  not  necessary  to  have  a  tube  even  approximate  in 
size  to  that  of  the  trachea.  While  a  tube  of  larger  lumen 
than  is  necessary  for  the  free  ingress  and  egress  of  air 
may  lessen  the  danger  from  occlusion  by  detached  pieces 
of  pseudo-membrane,  it  has  the  great  disadvantage  of  still 
further  diminishing  the  expulsive  power  of  the  cough. 

*  For  most  of  these  references  I  am  indebted  to  Dr.  Dillon  Brown,  who 
has  made  an  exhaustive  review  of  the  literature  of  the  subject. 
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n,  to  li:i \ <-  its  full  expulsi\  requin  -  :t 

full  Inspiration,  compli  te  cl  tUs,  and  then 

a  violent  expiratory  effort  which  compresses  the  air  in 
the  lungs  and  forces  ii  through  a  very  Bmall  Bpace  be 
■I  the  Btill  contracted  vocal  cords,  <  toughing  through 
a  tube,  "ii  the  contrary,  whether  in  the  larynx  or  trai 
means  inability  to  clow  the  'jl"ttK  with  little  powerof 
compressing  the  air  and,  consequently,  little  expulsive 
power.  Therefore,  the  -mailer  the  tube  compatible  with 
respiration  the  better,  as  there  will  be  more  power 
to  expectorate  and  less  accumulation  oi  secretions  in  the 
air-passages,  which  predispose  to  the  development  of 
bronchial  catarrh  and  broncho  pm  nmonis 

The  tubes,  as  now  made,  are  Ave  in  number,  and  vary 
in  length  from  one  and  one-half  inch  for  the  smallest  to 
two  and  "iie  hall'  inches  for  the  largest  I  began  with 
tube-  about  one  inch  long  and  continued  to  increase  them 
as  I  found  that  the]  could  be  introduced  until  thej  would 
extend  almost  the  whole  length  of  the  trachea.  1  subse- 
quently reduced  iiiem  to  the  dimensions  just  given,  in 
ordi  c  i"  permit  the  use  of  a  larger  size  than  the  one  indi- 
cated by  the  scale  of  years  without  anj  d  in  ■■  rol  obstruc- 
below  by  contact  with  the  spur  of  the  bifurcation. 
The  object  of  having  them  so  long,  when  much  shorter 
tubes  will  overcome  obstruction  in  the  larynx  equally 
well,  is  to  retain  the  pseudo-membrane  in  situ  a-  ii  be 
comes  detached  from  the  tracheal  walls  until  maceration 
take-  place, when  it  i-  readily  expelled  through  the  tube. 

The  head  or  Bhoulder  occupies  the  lateral  and  posterior 

portions  only,  the  anterior  being  rounded  off  and  the 

J  at  this  p. lint  left  thick  to  avoid  the  formation  of  a 

cuti '  under  the  epiglottis,  which  c es  in  contact 

with  it  during  everj  act  of  swallowing.  The  metal  at 
all  other  points  ot  that  portion  of  the  tube  which  occu- 
pies the  chink  "I  the  glottis  is  made  as  thin  as  possible, 
compatible  with  sufficient  strength  t"  resist  the  pressure 
of  tin  extracting  instrument 

The  in  .1  i-  on  my  first  tubes  were  made  very  small,  to 
permit  them  to  sink  well  down  in  the  larynx  so  that  the 
i  piglottis  could  perform  its  functions  mure  perfectly  and 

to  allow  some  action  of  the  con  strict  or  muscle*  of  the 

larynx  during  deglutition.  Notwithstanding  that  I  have 
quadrupled  their  size  [  can  see  no  difference  in  the  ability 

to  BWallOW  Quids.  Some  will  swallow  well  and  others 
badly  with  the  same  lube.  1  am  therefore  led  to  believe 
that    the  condition  of  the  epiglottis   has  more  influence  in 

this  respect  than  the  size  or  shape  of  the  head  of  the 
tube.  If  the  mobility  of  this  fibro-cartilage  be  very  much 
crippled  by  inflammatory  thickening  and  the  deposit  of 
pseudo-membrane  the  deglutition  of  fluids  will  be  diffi- 
cult with  any  form  of  tube  in  the  larynx  ;  while,  on  the 
rary,  if  it  be  comparatively  healthy,  which  is  not  un- 
common, especially  in  ascending  croup,  fluids  will   be 

swallowed  with  much  greater  ease. 

My  experience  with  intubation  in  the  adult,  although 
limited  to  two  cases,  tends  to  confirm  this  conclusion. 
In  the  first  case  the  epiglottis  was  very  much  deformed 
from  cicatricial  contraction  following  syphilitic  ulcera- 
tion, and  Quids  were  swallowed  with  considerable  diffi- 
culty, but  belter  while  lying  on  the  back  than  in  any 

i  position.  In  tin  second  case  there  was  a  Is 
overhanging  epiglottis,  and  fluids  of  all  kinds-  even  undi- 
luted branch  were  swallowed  without  the  slightest  diffi- 
culty. In  judging  to  what  extent  a  tube  in  the  larynx 
interferes  with  deglutition,  it  should  be  remembered  that 
in  ordinary  pharyngeal  diphtheria,  especially  when  com- 
plicated with  nephritis,  it  js  often  extremely  difficult,  and 
sometimes  impossible,  to  induce  children  to  take  nourish 

ne  nt  of  an\  kind.  Alter  intubation  s(, me  children  w  ill 
refuse  milk,  or  choke  and  COUgh  at  each  attempt  to  swal- 
low it.  but  will  readily  drink  w  ater,  beer,  or  any  fluid  that 

the\    like.       When    they  call    be    induced    to    lake    it.  BOlid 

and  semi-solid  1 1  is  Bwallowcd  with  comparative  ease 

from  the  beginning,  and  theabllitj  to  swallow  fluids  in- 

-  w  ith  time 

I  was  convinced  very  early  in  my  experiments  of  the 
necessity  of  having  the  upper  extremity  of  the  tubes 
curved  Blightly  backward,  as  the  straight  ones  frequently 
produced  ulceration  at  the  base  of  the  epiglottis,  in  one 


lj  perforating  this  cartilage.     After  many 
attempts  I  succeeded  in  giving  them  this  curve,  which] 

found  even  more  essential  in  adults  than  in  children. 

The  most  difficult  problem  of  all  was  to  make  them 
Bell  retaining,  and  this  was  accomplished  by  a  very  simple 
device,  alter  a  trial  I  complicated  ones.  "  It  i 

sists  in  an  increase  ol  the  narrow  transverse  diameter, 
about  the  centn  .  by  ha\  ing  the  metal  thick  enough  at  this 
point  to  make  the  tube  almost  cylindrical,  and  tapering 
gradually  in  either  direction.  This  answers  perfectly 
the  purpose  intended,  without  interfering  in  the 
with  the  introduction  or  removal  of  the  tubes  As  at 
present  constructed,  this  retaining  swell  is  only  suf- 
ficient to  hold  them  loosely  in  the  larynx,  in  order  to 
permit  of  their  easy  expulsion  in  case  i  f  occlusion  from 
a  piece  of  detached  membrane  too  large  to  pass  through. 
This  accident  is  rare,  and  has  happened  to  me  only  on< 
in  this  case  the  lube,  tilled  with  a  partial  cast"  of  the 
trachea,  was  COUghcd  Out.  In  about  halt  the  cases  that 
recover  they   are  expelled    when   no   longer    needed,  thus 

trix  iiiir  the  advantage  to  the  patient  of  getting  rid  of  the 
tube  at  the  i  arliesl  possible  moment,  and  to  the  physician 
of  avoiding  the  most  difficult  part  of  the  operation.     At 

tin  same  time  they  are  not  infrequently  coughed  out 
when  there  is  neither  obstruction  in  the  lube  nor  perma- 
nent relief  io  the  obstruction  in  the  larynx ;  but  the 
breathing  is  usually  better  for  .some  time  after  than  be- 
fore the  insertion  of  the  tube,  and  there  is  plenty  of  time 
for  its  reinsertion. 

The  indications  for  intubation  are  the  same  as  for 
tracheotomy.  Those  wl,,,  believe  in  the  early  perform- 
ance of  one  will  aKo  believe  in  an  early  res,  ,r|  to  the  other. 

1  believe  that  the  operation  should  be  postponed  as  I 
as  there  is  any  reasonable  chance  for  life  without  entail- 
ing  too  much  Buffering.  Everyone  who  has  seen  much 
croup  knows  that  a  certain  number  of  cases,  if  given  the 
opportunity,  will  recover  without  surgical  interference. 
Those  who  operate  early  only  know  this  by  having  I 
which  recover,  alter  permission  to  do  the  operation 

refused,  ami  BUCh  cases  are  not  rare. 

The  best  ,,f  all  indications  is  marked  recession  at  those 
parts  of  the  chest  that  yield  to  the  external  air-pressure 
w  hen  the  internal  counter-pressure  has  been  very  much  di- 
minished. This,  of  course,  will  be  more  marked  in  ra 
chitic  than  in  nonrachitic,  in  young  than  in  old  children. 

Another  scarcely  less  important  siirn  is  continued 
lessness,  due  to  an  insufficient  supply  of  oxygen  ;  but  this 
may  be  masked  by  a  condition  of  apathy  or  semi-coma, 
the  result  of  carbonic-acid  or  uramic  poisoning.  Ab- 
sence or  marked  feebleness  of  the  respiratory  murmur 
over  the  lower  posterior  part  of  the  lungs  is  another  val- 
uable indication,  the  comparatively  small  amount  of  air 
that  passes  the  obstruction  entering  only  the  upper  por- 
lion  of  the  lungs. 

I  have  been  surprised  at  the  importance  attached  by 
niany  physicians  to  the  frequency  of  the  respirati 
indication  of  the  amount  of  obstruction  in  the  larynx.  I 
was  recently  called  by  a  physician  of  large  experience  to 
introduce  a  tube  in  a  case  of  croup,  because  tlic  respira- 
tions wen-  thirty-five  per  minute.  The  child  was  getting 
an  ample  supply  of  air.  as  proved  by  a  good  respiratory 
murmur,  absence  of  recession,  and  restlessness.  The 
next  day,  when  the  stenosis  became  so  marked  as  to  call 
for  surgical  interference,  the  respirations  wan' only  thirly 
|.er  minute.  I  have  seen  the  respirations  as  low  as  thir- 
teen and  fifteen,  and  as  high  as  fifty  or  sixty  to  the  min- 
ute, with  the  most  marked  laryngeal  stenosis.  We  i 
not  be  surprised  at  the  brilliant  results  obtained  by  tl 
tracheotomists  who  operate  early  nor  by  those  who  claim 
that  they  do  not  operate  early,  but  at  the  same  lime  re- 
gard a  cei  tain  number  of  respirations  per  minute  as  a  siif- 

licicni  indication  tor  opening  the  trachea. 

The  dangers  of  intubation  are  few.  and  seldom  serious. 
The  operation,  when  skilfully  performed,  requires  only 
a  lew  s,  conds,  and  does  not  exclude  a  subsequent  trache- 
otomy. Tin'  first  accident  liable  to  happen,  and  this 
onlj  to  beginners,  is  apnrra,  from  holding  the  finger  too> 
long  in  the  larynx.  It  is  safer  to  make  several  rapid  at- 
tempts before  succeeding,  than  one  prolonged  effort. 
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Another  accident,  scarcely  worth  mentioning,  is  fore 
ing  the  tube  through  one  of  the  ventricles  of  the  larynx 
and  down  on  the  outside  of  the  trachea.  I  have  seen  this 
occur  during  practice  on  the  cadaver.  It  is  scarcely  pos- 
sible, on  the  first  introduction  in  pseudo-membranous 
croup,  where  the  ventricles,  as  a  rule,  are  obliterated  by 
swelling  of  the  mucous  membrane,  and  bridged  over  by 
the  fibrinous  exudate  ;  but  it  might  happen  on  reinsert- 
ing the  tube,  or  in  other  forms  of  stenosis,  such  as  oedema 
of  the  glottis.  The  result  would  be  complete  suspension 
of  respiration.  An  amount  of  force  necessary  to  accom- 
plish this  would  be  unjustifiable,  as  the  resistance  offered 
to  the  entrance  of  the  tube  by  any  form  of  acute  obstruc- 
tion in  the  larynx  is  not  great. 

The  danger  from  premature  expulsion  of  the  tube  has 
already  been  referred  to  ;  it  is  not  serious,  unless  the  pa- 
tient is  at  a  considerable  distance,  in  which  case  it  would 
be  safer  to  use  a  tube  of  larger  size  than  the  one  indi- 
cated by  the  scale  of  years. 

Pushing  down  membrane  before  the  tube  in  sufficient 
quantity  to  produce  obstruction,  I  feared,  in  the  begin- 
ning of  my  experiments,  would  be  a  common  occurrence, 
but"  it  has  happened  only  three  times  in  my  own  cases. 
In  the  first  case  the  tube  was  quickly  removed  by  the 
string,  which  was  still  attached,  and  a  cast  of  the  trachea 
was  Expelled  after  it.  The  obstruction  soon  returned, 
and  the  tube  was  reinserted  with  marked  relief.  The 
child  died  the  next  day,  and  the  autopsy  showed  that  the 
trachea  was  again  lined  with  a  thick  layer  of  pseudo- 
membrane,  and  that  death  was  due  to  extension  into  the 
bronchial  tubes. 

In  the  second  case  there  was  complete  cessation  of  res- 
piration on  each  introduction  of  the  long  tube,  but  the 
use  of  a  short  one,  only  long  enough  to  extend  through 
the  larynx,  overcame  the  difficulty. 

The  same  thing  happened  in  the  third  case,  and  even 
the  short  tube  failed  to  give  relief.  Tracheotomy  was 
performed,  but  the  insertion  of  the  tracheal  cannula  also 
produced  complete  obstruction.  It  was  removed  and 
several  pieces  of  membrane  were  extracted  with  forceps. 
It  was  reinserted  without  relief,  and  the  child  died  on  da- 
table. At  the  autopsy  false  membrane  was  found  in 
the  larynx,  very  thick  in  the  trachea,  and  extending 
into  the  bronchial  tubes  as  far  as  the  third  or  fourth  di- 
vision. 

This  accident  has  never  happened  to  me  on  the  first 
introduction  of  the  tube,  and  can  only  occur  when  the 
pseudo-membrane  has  had  time  to  become  detached  from 
the  tracheal  walls,  as  it  requires  the  accumulation  at  one 
point  of  a  considerable  mass  of  membrane  to  produce 
serious  obstruction.  Similar  conditions  exist  in  those 
cases  that  develop  very  slowly,  but  the)'  usually  indicate 
a  milder  type  of  the  disease,  and  there  is  not  likely  to  be 
a  large  deposit  in  the  trachea. 

It  is  a  common  occurrence,  soon  after  the  insertion  of 
the  tube,  for  small  pieces  of  membrane  to  be  coughed  up, 
which  were  detached  from  the  chink  of  the  glottis  or  the 
anterior  wall  of  the  trachea. 

In  a  certain  number  of  cases  that  cough  but  seldom, 
and  particularly  if  there  is  very  little  secretion,  the  tube 
becomes  lined  with  what  appears  to  be  a  mixture  of  mu- 
cus and  milk  curd,  which  is  sufficient  to  produce  ob- 
struction. In  such  cases  its  removal  for  the  purpose  of 
cleaning  is  necessary. 

It  is  here  that  the  steam  atomizer,  with  a  weak  alkaline 
solution,  such  as  bicarbonate  of  soda,  gr.  xv.  to  §  j.,  is 
of  the  greatest  advantage,  and  will,  I  believe,  in  the 'ma- 
jority of  cases,  prevent  this  accumulation. 

I  have  on- several  occasions  excited  a  vigorous  attack 
of  coughing  by  coating  the  tube,  before  insertion,  with  a 
tenacious  ointment  containing  nitrate  of  silver. 

It  is  a  remarkable  fact  that  the  tubes,  when  expelled 
from  the  larynx,  if  not  interfered  with,  are  never  swal- 
lowed, but  invariably  escape  by  the  mouth.  I  have  seen 
this  so  often,  especially  while  using  plain  tubes  that 
would  be  coughed  out  several  times  each  day,  that  I  have 
come  to  regard  it  as  a  rule  without  any  exception.  If 
found  in  the  stomach,  it  was  either  never  inserted  in 
the  larynx,  or,  having  been  inserted,  a  string  was  left  at- 


tached, and  this  first  entered  the  oesophagus  and  drew 
the  tube  after  it. 

I  believe  that  future  experience  will  demonstrate  that 
the  laryngeal  tube  can  he  dispensed  with  earlier  than  the 
tracheal  cannula.  In  the  thirteen  cases  of  recovery  which 
have  occurred  in  my  own  practice  the  tubes  were  retained, 
on  an  average,  six  days.  In  the  first  three  cases  very 
imperfect  tubes  were  used,  and  the  average  time  was  over 
eight  days.  In  two  other  cases  they  were  worn  eleven 
and  fourteen  days  respectively.  In  both  of  these  the  long 
retention  was,  I  believe,  due*  to  (edema  excited  by  the 
frequent  application  of  strong  astringents,  such  as  nitrate 
of  silver,  3  j.  to  §j.,  or  tannin  of  the  same  strength. 
They  were  applied  by  coating  the  tube  with  a  stiff  oint- 
ment of  this  strength,  which  melted  slowly  at  the  heat 
of  the  body.  I  know  of  several  recoveries  after  intu- 
bation, in  the  practice  of  other  physicians,  where  the 
average  time  the  tube  was  worn  was  less  than  four 
days. 

It  has  been  noticed  by  others  as  well  as  myself  that  the 
pressure  of  the  tube  causes  the  early  disappearance  of 
the  membrane,  not  only  from  the  chink  of  the  glottis,  but 
also  from  that  portion  of  the  trachea  which  is  brought  in 
contact  with  the  lower  end  of  the  tube  in  the  movements 
of  the  neck.  Were  the  pseudo-membrane  the  principal 
factor  in  producing  the  stenosis  in  croup,  this  would  be 
of  great  importance,  but  in  the  majority  of  the  autop- 
sies I  have  witnessed  in  this  disease  the  main  cause  of  the 
obstruction  was  the  intense  swelling  of  the  mucous  mem- 
brane and  submucous  tissues,  while  the  fibrinous  de- 
posit on  the  surface  played  an  unimportant  part  in  this 
respect.  At  the  same  time,  I  believe  the  average  time  re- 
quired for  the  retention  of  the  tube  in  the  larynx  will  be 
less  than  for  that  in  the  trachea,  because  the  gentle  press- 
ure it  exercises  also  favors  the  early  subsidence  of  the 
swelling.  Keeping  the  larynx  in  use  will  also  contribute 
to  the  same  result,  as  the  inspiratory  expansion  of  the 
glottis  is  a  purely  reflex  act  due  to  the  contact  of  the  in- 
spired air,  and  ceases  completely  as  soon  as  the  air  enters 
by  another  channel. 

In  addition  to  overcoming  stenosis,  these  tubes  can  be 
used  for  the  purpose  of  making  local  applications  to  the 
larynx  in  the  manner  referred  to  above.  "Whatever  effect 
the  occasional  application  of  strong  solutions  of  nitrate  of 
silver,  so  highly  praised  by  several  of  the  older  authori- 
ties, may  have  in  croup,  I  am  fully  convinced  that  when 
used  of  the  same  strength  in  this  wa)'  it  is  highly  injuri- 
ous. I  used  this  salt  in  several  cases  besides  those  already 
mentioned,  and  believe  that,  in  one  case  at  least,  the  in- 
tense eederua  of  the  glottis  found  at  the  autopsy  was  pro- 
duced byr  it. 

The  continuous  effect  of  mild  astringents,  combined 
with  the  pressureof  the  tube,  will  in  all  probability  prove 
efficacious  in  relieving  intractable  chronic  inflammations 
of  the  laryngeal  mucous  membrane. 

As  dilators  in  the  treatment  of  chronic  stenosis  of  the 
larynx  these  tubes  will,  I  believe,  supersede  all  other 
methods.  I  have  already  used  them  in  two  such  cases, 
with  the  most  satisfactory  results,  and  demonstrated  that 
they  can  be  retained  for  a  long  time  without  any  danger 
of  becoming  obstructed  or  of  causing  much  irritation  or 
ulceration.  In  the  first  case  there  Was  such  an  abundant 
secretion  of  tenacious  mucus,  after  the  tube  had  been  in- 
serted several  times,  that  I  feared  it  might  produce  seri- 
ous obstruction,  but  it  was  readily  expeiled  by  coughing. 
In  the  second  case,  after  having  left  the  tube  in  the 
larynx,  on  two  occasions,  for  eight  days  continuously  with- 
out inconvenience,  I  concluded  to  leave  it  in  for  a  month. 
At  the  end  of  this  time  Dr.  J.  J.  Reid,  in  whose  service 
the  patient  was  at  Charity  Hospital,  procured  a  pass  for 
her  to  come  to  my  office  to  have  it  removed.  It  is  now 
more  than  a  month  since  she  left  the  hospital,  or  over  two 
months  since  tin-  tube  was  last  inserted,  but  I  have  not 
heard  from  her.  Being  a  dissipated  character,  she  is 
probably  serving  a  term  in  some  of  the  prisons.  This 
patient  wore  a  cannula  in  the  trachea  for  over  two  years, 
and  latterly  suffered  a  great  deal  from  bronchitis,  which 
improved  very  materially  after  the  tube  had  been  in- 
serted in  the  laryux  and  the  external  opening  closed. 
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Mi  rnoD  "i  Prai  nbtng  l\n  bation.  Each  tube  is 
supplied  wiili  a  separate  obturator,  which  serves  the 
linn  ni  to  the  introducer,  and  of 
rounding  off  the  lower  extremity  into  a  probe-point. 
The  numbers  on  the  scale"  (Fig.  2041)  represent  years. 
in.  smallest  tube,  when  applied  to  the  scale, 
will  reach  the  fire)  line,  marked  I,  and  is  suit- 
able for  children  one  year  of  ageand  under.  I 
havi  used  this  size  in  children  two  years  of  age, 
and,  although  there  is  no  danger  oi  its  slipping 
into  the  trachea,  il  is  very  liable  to  be  coughed 
out.  The  second  Bize  will  reach  the  line  marked 
2,  and  is  intended  for  children  between  one  and 
two  years  of  age.  The  third  Bize,  marked  8 — 4 
mi  the  Bcale,  should  in-  used  between  two  and 
four  years  of  age,  respectively.  The  lai 
tube  can  be  used  up  to,  but  nol  after,  the  aj 
puberty,  as  the  rapid  increase  in  the  Bize  oi  the 
larynx  al  this  time  would  render  ii  liable  to  Blip 
through;  but  it  may  be  used  with  safety,  even 
in  the  adult,  by  having  a  string  attached. 

In  selecting  the  tube  to  be  used  some  allow- 
ance Bhould  I"-  made  for  the  fact  that  the  male 
larj  n\.  in  children  as  in  adults,  is  larger  than  the 
female,  and  also  for  the  Bize  of  the  child  com 
pared  with  its  age.  A  puny,  delicate  child  aged 
four  years  might  require  only  a  two-year  size, 
while  another  very  large,  of  the  same  age,  would 
need  the  five  to  seven-year  size.  Whenindoubt.it  is 
better  to  use  the  larger  tube,  especially  if  the  case  is  at  a 
distance,  when  coughing  the  tube  out  would  entail  a  good 
deal  of  inconvenience  and  some  danger  as  well. 

After  selecting  the  proper  tube  to  be  used,  a  fine  thread 
about  twelve  inches  long,  preferably  of  braided  silk,  is 
passed  through  the  small  hole  near  the  anterior  angle, 
and  the  ends  tied  to  prevent  its  being  accidentally  pulled 
out,  either  in  removing  the  obturator  or  by  the  patient's 
getting  the  bands  free  and  seizing  one  end  of  it.  It 
should  not  be  thick  enough  to  interfere  in  the  least  with 
the  easj  removal  of  the  obturator,  or  to  hold  it  too  firmly 
in  the  tube.     The  obturator  is  now  screwed  tightly  to  the 

ducer  i  Fig.  2042)  to  prevent 
its  rotating  while  being  inserted,    (2^ 

which    would    be    liable  to   brim: _ 

lla    posterior   projecting    portion  iBMSi 
ot  the  head  under  the  epiglottis, 
and  passed  into  the  tube  when  ii  is  ready  for 
' 
The  patient  is  held  upright  on  the  nurse's 
lap,  w  nli   its   head  on   her  left   shoulder,  to 
prevent  interference  with  the  gag.    The  arms 
an    -.ruled  either  b\    wrapping  a  towel  or 
.slie.i  around  the  body,  or  bj  being  grasped 
in  either  hand   below  the  elbows  and  held 
firmly  by  the  sides  until  the  lube  is  inserted 
and  the  Btring  removed.     Neglect  of  this  pre- 
caution will  often  necessitate  a  repetition  of 
the  operation,  as  the  child  invariably  seizes 
the  Btring  as  soon  as  it  can  liberate  its  hands. 

The  legS  are  held   between  the  nUKI  'S  I- 1 

'I'h.  i        2048)  i>  then  inserted  in  the 

left  angle  of  the  mouth,  well  back  between 
the  teeth,  and  opened  w  idelj  .  tare  being  taken 
not  to  us.  too  much  b iree 

An  assistant,  standing  behind  the  patient, 
holds  the  head  inclined  backward,  by  placing 
one  hand  on  either  side,  with  the  nngers  of 
the  left  overlapping  the  gag  to  prevent  its 
slipping,  which  sometimes  happens  wl>.  n  the 

child  Struggles  \er\   much.      The  head.  neck. 

and  bod)  should  be  kept  in  a  straight  line. 

I       operator,  holding  the  introduce!    Fig    2042)  in  the 
right  hand,  inserts  the  inde\  finger  of  the  left,  raises  the 

epiglottis,  ami  locates  the  cavity  of  the  larynx;  then. 


i  ..n  in -<-rt i i, 

Ion  with  the 
■  i  he  median  line, 

11   band  In  oontact  with  the  tube  wh 


placing  the  lower  extremity  of  the  tube  in  contact  with 
the  finger,  follows  the  same  curve  by  elevating  the  han- 
dle ,.!  the  introducer,  which  is  held  close  to  the  patient's 
chest  in  the  beginning  of  the  operation,  as  it  advance! 
and  passes  into  the  larynx  beside  the  finger  Very  little 
forci  i-  necessary  to  overcome  the  resistance  offered  by 

any  form  of  acute  stenosis,  and  if  the  tube  does  not  enter 

easilj  it  should  be  withdrawn  and  another  attempt  mads 

When  the  tube  is  sup- 
posed to  be  inserted  it  is 
detached  from  its  obtura- 
tor by  pressing  forward 
the  button  on  the  upper 

.surface  of    the    handle  of 

the  introducer,  and  in  re- 
Fig.  S  moving     this     from     the 

mouth  the  movements  re- 
quired for  its  insertion  are  reversed.  While  doing  this  u 
is  necessary  to  keep  the  tinker  in  contact  with  the  head 
of  the  tube  to  prevent  it  from  being  also  withdrawn. 
The  joint  in  the  shank  of  the  obturator  is  intended  to  fa- 
cilitate this  part  of  the  operation. 

The  L_rai_r  is  now  removed,  and  the  tubal  character  of 
the  cough,  together  with  the  relief  to  the  dyspnoea,  is  mf. 
ficient  proof  that  the  lube  is  in  the  larynx.  If  no  relief 
follows  it  will  be  found  to  have  entered  the  (esophagus, 
and  the  operation  Bhould  be  repeated.  With  the  i 
ceptions  previously  alluded  to,  the  tube  will  always  re- 
lieve dyspnoea  due  to  any  form  of  obstruction  in  the 
larynx.     The  dyspnoea  produced  by  the  pressure  of  a 

retro  pharyngeal  abscess,  ,,f  which  I  saw  two  cases  within 

a  year,  supposed  to  be  either  croup  or  (edema  of  the  glot- 
tis, will  continue  to  be  mistaken  for  obstruction  in  the 
larynx. 

As  soon  as  it  is  ascertained  with  certainty  that  the  tuba 
is  in  the  larynx,  the  finger  is  again  inserted  and  brought 
in  contact  with  the  head  of  the  tube  while  the  Btring  is 
removed.  In  older  children  this  can  always  be  dona 
without  reinserting  the  gag,  as  they  will  readily  opal 
the  mouth  to  gel  rid  of  the  thread, 
which  causes  a  great  deal  of  irritation. 

The  removal  of  the  tube  is  accom- 
plished by  guiding  the  extractor  (Fig. 
204  Ii  into  the  tube  along  the  index-finger  of  the 
left  hand,  which  is  brought  in  contact  with  its 

head   and   then    carried  as  far  as  possible  to  the 

patient's  right,  in  order  to  uncover  the  aperture 
and  allow  the  instrument  to  enter  in  or  near 
tin  perpendicular.  Firm  pressure  is  then  made 
with  the  thumb  on  the  lexer  above  the  handle 
while  the  lube  is  being  withdrawn. 

Tin-  time  that  the  lube  Bhould  be  allowed  to 
remain  in  the  larynx  will  be  determined  by  the 
progress  of  the  case  and  the  age  of  the  patient 
It  -I  i,,u  id  be  removed  n  Uenei  er  urgent  secondary 
dyspnoea  occurs,  as  it  js  often  impossible  to  say 
whether  the  obstruction  is  in  the  tube  or  in  the 
bronchi.  About  the  same  amount  of  recession, 
restlessness,  and  suffering  will  occur  in  cither 
case.  I  have  noticed  almost  invariably  a  better 
respiratory  murmur  over  the  lower  posterior 
portion  of  the  lungs  when  the  obstruction  is  in 
the  bronchial  tube  than  when  it  is  in  the  larynx. 

In  older  children  w  ho  progress  favorably,  I 

remove  the  tul n  or  about  the  fifth  day.  and 

in  the  majority  of  cases  it  will  nol  be  necessary 

to  reinsert   it.     In  very  young  children,  owing 

to   the  small   size  of  the  larynx,  it   will  be  necessary  to 

leave  il  in  longi 

Intubation  in  the  adult  is  practised  in  a  similar  manner. 
with  the  patient  seated  on  a  chair  and  the  head  inclined 
backward.  The  lube  can  be  guided  into  the  larynx 
either  by  the  finger,  as  in  children,  or  by  the  aid  of  the 
mirror.  Thos,.  who  are  familiar  with  the  use  of  the 
Ian  ngost  ope  w  ill  no  doubt  prefer  the  latter  method. 

The  dilatation  of  chronic  stricture  by  this  plan  is 
rapid,  as  the  tube  can  be  left  in  the  larynx  continuously 
for  a  week   or  even  longer,  as  in   the  case  referred  to 
abOVI         While    using    the    smaller    SJZI  s    tin  v    will    fre- 
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quently  be  expelled,  because  the  self -retaining  swell  has 
to  be  made  very  small  to  render  their  introduction  pos- 
sible. But  when  a  sufficient  degree  of  dilatation  has  been 
accomplished,  a  tube  can  be  used  that  will  be  retained  as 
long  as  desired. 

Management  after  Intubation. — The  principal 
cause  of  the  mortality  in  croup  after  operation  is  the  ex- 
tension of  the  membrane  into  the  bronchial  tubes.  It 
existed,  to  a  greater  or  less  extent,  in  about  seventy  per 
cent,  of  the  autopsies  that  I  have  witnessed  in  this  dis- 
ease. I  do  not  believe  that  any  drug  yet  discovered  will 
prevent  this  spreading  or  influence  its  course  in  the  least. 
Were  we  possessed  of  such  a  remedy,  it  should  with 
greater  reason  prevent  the  extension  from  the  pharynx 
to  the  larynx,  as  there  is  usually  more  time  in  this  case 
for  it  to  take  effect. 

I  therefore  administer  no  medicine  after  the  introduc- 
tion of  the  tube,  except  for  complications  or  to  procure 
rest,  but  confine  myself  to  giving  the  blandest  kind  of 
nourishment,  and  this,  when  possible,  in  the  solid  and 
semi-solid  form,  such  as  ice-cream,  rare-boiled  eggs,  cus- 
tard, canned  condensed  milk,  which  is  sweet  and  often 
readily  taken,  or  any  other  kind  that  the  child  can  be  in- 
duced to  take.  Stimulants  should  be  given  well  diluted 
with  milk.  As  coughing  is  the  means  by  which  the  tube 
is  kept  clear,  it  is  sometimes  desirable  to  give  fluids  for 
this  purpose,  such  as  lime-water,  which  would  be  bene- 
ficial if  some  of  it  should  enter  the  tube.  Cracked  ice  is 
very  grateful  when  there  is  much  thirst,  and  also  excites 
cough. 

The  use  of  the  steam  atomizer  with  a  weak  alkaline  so- 
lution is  of  great  benefit  in  softening  the  tenacious  mucus 
and  rendering  its  expectoration  more  easy.  It  will  also 
dispense  with  the  necessity  for  keeping  large  fires  to  gen- 
erate steam,  which  over-heat  and  rarefy  the  air  to  such  a 
degree  as  to  render  it  difficult  even  for  a  person  in  health 
to  breathe.  It  should  not  be  held  so  close  to  the  mouth 
during  waking  hours  as  to  counteract  its  good  effect  by 
.the  struggles  of  the  child  to  avoid  it. 

Nephritis  is  an  extremely  common  complication  of 
diphtheria,  whether  of  the  pharynx  or  of  the  air-passages. 
I  have  seen  a  number  of  cases  of  croup  where  the  fatal  ter- 
mination was  due  either  to  exhaustion  from  persistent 
uraemic  vomiting,  or  to  unemic  convulsions  after  all  ob- 
struction had  disappeared  from  the  larynx.  Its  early 
recognition  and  treatment  would  undoubtedly  save  a  cer- 
tain number  of  such  cases.  As  a  rule  it  is  not  discovered 
until  late  in  the  disease,  when  the  time  for  effective  treat- 
ment has  passed.  Where  it  is  difficult  to  obtain  a  sample 
of  the  urine  for  examination  it  is  better  to  assume  its  ex- 
istence, and  begin  treatment  at  once  by  giving  a  teaspoon- 
f  ul  of  the  inf  usion  of  digitalis  (English  leaves)  three  times 
a  day,  more  or  less  according  to  the  age, 'and  enveloping 
the  trunk  from  the  armpits  to  the  hips  in  a  hot  pack  cov- 
ered with  oiled  silk.  This  is  more  effectual  in  producing 
diaphoresis  than  poultices  and  less  troublesome,  as  it  re- 
quires to  be  changed  but  seldom.  Should  a  later  exam- 
ination prove  the  non-existence  of  albuminuria,  this  treat- 
ment will  have  done  no  harm.  Joseph  O'Dwyer. 

LARYNX,  LEPROSY  OF  THE.  Historical.— In  the 
Ayur-Veda,  one  of  the  most  ancient  of  medical  writings, 
suppression  of  the  voice  is  given  among  the  signs  of  lep- 
rosy,1 and  Hans  von  Gersdorff  -  states  that  in  the  Middle 
Ages  a  hoarse  voice  and  shortness  of  breath  were  re- 
garded as  characteristic  of  the  disease.  At  the  com- 
mencement of  the  present  century  Martins3  speaks  of 
ulceration  of  the  palate  (velum)  and  also  of  the  trachea 
which  occasion  great  difficulty  of  respiration,  as  symp- 
toms of  the  tauric  lepra,  which  occurred  in  the  Crimean 
war,  and  which  was  supposed  to  have  been  imported 
by  the  Russian  troops  engaged  in  the  war  with  Persia. 
Among  other  subsequent  writers,  Struve4  also  alludes  to 
alteration  of  the  voice  and  difficult  breathing  ;  but  noth- 
ing was  known  of  the  laryngoscopic  appearances  of  the 
affection  until  their  study  during  life  was  made  possible 
by  the  introduction  of  the  laryngeal  mirror. 

In  recent  times  the  disease,  as  it  affects  the  larynx, 
has  been  described  by  Danielsen  and  Boeck,5  Hillairet,6 


Wolff,'  Gibb,8  Tobold,9  Sehrotter,9  Virchow,'°Hebraand 
Kaposi,"  Elsberg,"  Thoma.13  Eppinger,14  M.  Macken- 
zie,15 Mackern,16  Basini,17  Thin,18  Virchow,19  Plumert.-" 
Rake,21  Kaposi,-'-'  and  others. 

Lepra  of  the  larynx  is  generally  secondary  to,  or  appears 
coincidently  with,  pronounced  lesions  of  the  pharynx  or 
nose,  and  as  a  complication  of  a  more  or  less  advanced 
stage  of  the  cutaneous  affection.  It  may,  however,  occur 
without  involvement  of  the  skin,  as  in  Elsberg's  first  case. 

The  anatomical  appearances  vary  from  uniform  thick- 
ening and  redness  to  extreme  tubercular  induration  and 
proliferation,  which  may  reach  the  cartilages,  and  even 
the  structures  of  the  external  neck  (Virchow).  The  la- 
ryngeal disease  develops  as  a  diffuse  hyperamria  and 
swelling  of  the  mucous  membrane,  or  the  process  may  lie 
limited  to  individual  parts,  as,  for  example,  the  epiglottis. 
At  isolated  spots  of  the  hypera?mic  laryngeal  membrane 
there  develop  subsequently  hard,  nodular,  extremely  vas- 
cular excrescences  or  tubercles,  which  are  the  anatom- 
ical analogues  of  the  tubercles  on  the  skin  and  other 
mucous  membranes.  In  their  incipiency  these  resemble, 
according  to  Virchow,  the  mucous  patch  of  syphilis. 
The  epithelium  covering  the  tubercles  which  stud  the 
mucous  membrane,  as  if  sprinkled  there,  is  thrown  off 
and  granulating  ulcers  are  formed,  which  finally  cicatrize 
with  the  production  of  considerable  deformity.  Extreme 
destruction  with  necrosis  of  the  cartilages  is  thus  some- 
times brought  about,  and  the  larynx  is  occasionally  so 
constricted  by  cicatricial  tissue  as  to  threaten  danger 
from  suffocation. 

The  tubercles  vary  in  size  from  a  pinhead  or  millet- 
seed  to  a  small  pea  (Wolff).  Their  number  varies  con- 
siderably ;  sometimes  only  a  few  are  found  scattered  here 
and  there  over  the  membrane,  while  in  other  cases  they 
are  so  closely  aggregated  as  to  resemble  a  diffuse  infiltra- 
tion, which  gives  to  the  parts  affected  a  pallid,  grayish 
appearance  (Hillairet). 

The  cicatrices  which  result  from  the  healing  of  the  la- 
ryngeal ulcer  of  leprosy  resemble  in  physical  characters 
the  stratiform  scars  of  syphilis.  The  tubercular  nodules, 
when  examined  under  the  microscope,  are  seen  to  be 
identical  in  structure  with  those  found  on  the  skin,  con- 
sisting of  a  granulation  tissue  characterized  by  the  pres- 
ence of  the  granular  lepra-cell  and  bacillus,  which  shows 
a  remarkable  tendency  to  remain  as  such,  and  which  ulti- 
mately becomes  converted  into  a  dense  cicatricial  mass. 
In  rare  instances  papillomatous  excrescences  are  observed 
similar  to  those  which  result  from  syphilitic  ulceration. 

The  leprous  process  develops  slowly  in  the  larynx,  and 
years  may  elapse  before  ulceration  takes  place.  The  nat- 
ural tendency  is,  however,  to  ulceration  and  scar-forma- 
tion. 

Symptoms. — The  symptoms  are  those  of  ordinary 
chronic  catarrh.  The  voice  is  generally'  hoarse,  and  in 
the  subsequent  stages  of  the  disease  the  respiration  be- 
comes embarrassed.  Secretion  is  notably  increased, 
sometimes  bloody,  and,  according  to  Lamblin,-'3  the  breath 
is  exceedingly  fetid,  and  the  thyroid  is  tender  on  press- 
ure. In  the  amesthetic  form  of  the  skin  affection  the 
normal  sensibility  of  the  larynx  is  correspondingly  "di- 
minished. 

Complications. — The  most  dangerous  complication, 
according  to  those  who  have  resided  among  the  victims 
of  this  disease,  is  acute  oedema.  In  other  cases  the  lep- 
rous infiltration  leads  to  disturbances  of  the  motor  appa- 
ratus of  the  cords,  and,  together  with  the  development  of 
fibrous  tissue,  to  stenosis  of  the  larynx  and  trachea. 

Diagnosis. — Although  the  anatomical  diagnosis  be- 
tween this  disease  and  syphilis  or  lupus  may  be  difficult 
from  gross  appearances  alone,  its  clinical  recognition  is 
always  possible  from  the  peculiar  appearance  of  the  lar- 
ynx, the  slow  development  of  the  affection,  and  the  le- 
sions of  the  external  surface. 

Prognosis. — It  is  sufficient  to  state  that,  as  laryngeal 
lepra  is  the  local  expression  of  an  incurable  general  dis- 
ease, the  prognosis  is  necessarily/  bad. 

Treatment. — The  treatment,  therefore,  is  palliative, 
and  must  be  guided  by  the  general  principles  involved  in 
the  care  of  chronic  laryngitis.     Elsberg  speaks  favorably 


423. 


bar]  ii  *■ 
Larj  ii  i . 


REFERENCE   HANDBOOK   OP  THE   MEDK  Al.  S<  1 1 : N <  ES. 


of  the  topical  use  of  an  ethereal  solution  of  iodoform, 
and  calls  attention  to  gurjun  oil  (balsam  dipterocarpi)  as  a 
valuable  local,  as  well  as  general,  remedial  agent.  Should 
oedema  occur,  the  parts  must  be  Bcarified,  and  in  strict 
are  ol  the  tube,  Ufe  may  be  prolonged  bj  tracheotomy. 

nd  \/.i.  i, 

i  '1 .  tier's 

1 1  . 

tetienn       I    i'    ■    1806, 
*  U(  .1    >  .      ii 
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LARYNX,  LUPUS  OF  THE.  Historical.— Our  posi- 
tive knowledge  of  laryngeal  lupus  dates  from  the  laryn- 
gosci  ipic  studies  of  Turck.'  The  occurrence  of  the  dis 
in  the  larynx  has  also  been  observed  and  described  byVir- 
cliuw  , ■  'I'ii! mill,  Ziem88en,4Grossman,e  Thoma,'  Stilling,1 
Lefferts,'  Beringier,*  Eppinger,10  Morel]  Mackenzie," 
Knight, '  Lbi  Ii  Breda  Chiari,"  Bowen,"  Chiari  and 
Riehl,  '  Hunter  Mackenzie,11  Van  Bantvord,18  and  others. 

Lupus  of  the  larynx  is  a  relatively  rare  disease.  While 
it  i-  probably  inir  thai  ii  occurs  more  frequently  than  is 
generally  supposed,  il  is  equally  certain  thai  this  affection 
has  been  confounded,  as  regards  it--  manifestations  in  both 
the  pharynx  and  larynx,  with  syphilis,  and  particularly 
the  congenital  form  of  the  disease,  fts  alleged  frequency 
among  young  females  may  possibly  be  accounted  for  by 
the  confusion  of  this  disease  with  congenital  syphilis. 

Lupus  "I  the  larynx  is  usually,  if  nol  always,  consecu- 
tive to  lupus  ol  the  nose  and  pharynx.  It  generally  in- 
vades the  upper  portion  of  the  larynx,  and  the  epiglottis 
is  tin-  structure  mosl  frequently  attacked. 

Anatomn  il  Appearances. — The  principal  anatomi- 
cal appearances  consist  in  more  or  less  diffuse  or  localized 
hypertrophic  enlargement  of  the  tissues,  peculiar  granu- 
lar nodules  or  efflorescences,  and  ulceration.  There  is 
nothing  absolutely  characteristic  in  the  laryngeal  hyper- 
trophy of  lupus.  The  so-called  lupous  granulations  ap- 
pear as  more  or  less  well-marked  vascular  papillary  no- 
dules, "i  varying  size  ami  contour,  generally  multiple 
ami  scattered  over  the  epiglottis!  more  rarely  in  other 
portions  of  the  larynx,  and  occurring  singly.  They  pre- 
i  uben  ius  km  ibs,  \  arying  in  size 
from  that  of  a  mil  hi  seed  to  a  small  pea.  These  nodules, 
which,  according  to  Virchow,  bear  a  close  resemblance  to 
Bofl  granulation  tissue  in  their  histological  Btructure,  arc 
dered  bj  Lefferts,  and  Hebra  and  Kaposi "  as  char- 
acteristic of  the  disease  in  the  larj  ax.  According  to  the 
latter,  they  are  often  the  first  anatomical  lesion,  and  in 
this  case  present  a  pale  gray  degeneration  of  the  epithe 
limn,  which  latter  i-  subsequently  exfoliated,  lea 
small  erosions  or  ulcerated  surfaces  behind,  a  pheni 
non  «  Inch  Eppinger  think-  points  to  the  hyperplastic  char 
i  of  the  process.  Beginning  as  Bmall  projections  from 
the  mui  mi-  membrane,  they  slow  1\  gain  in  Bize,  nol  only 
from  hyperplastic  increase  in  (he  nodules  themselves,  hut 
also  by  the  development  of  efflorescences  in  their  neigh- 
bor!  I      An  irregular  mass  i-  thus  formed,  which  may 

remain  as  such  for  a  long  time, or  finally  break  down  and 

lllcc  I 

The  ulcer  ol   laryngeal  lupus  resembles  an  ordinary 


granulating  son       [ts  edges  are  hard,  irregular,  swollen, 

and  covered  with  excrescences  ;  it-  base  i-  filled  with  ir- 

ilar  fleshy  granulation-tissue  with  scanty  secretion. 

In  I. eilett- -  ea-e  the  ulceration  was  worm-eaten  in  ap- 
pearance, resembling  that  of  tuberculosis.  The  tendency 
of  the  ulcer,  as  in  other  morbid  processes  in  the  larynx 
for  example,  in  lepra—  i-  toward  imperfect  cicatriza- 
tion, and  the  -uh-cijucnt  increased  formation  of  nodulei 
in  the  cicatrix  and  it-  neighborhood.  It  rarely  attacks 
cartilages  other  than  the  epiglottis  (but  maj  descend  to 

the  deeper  carl  ila^  inoii-  Structures).      The   clUon-c  i  n 

w  hicli  develi  ip  in  the  neighborhood  of  the  ulcers,  or  rather 
in  the  cicatrices,  are,  according  to  Chiari  and  Riehl,  not 
papillary  in  nature,  but  are  identical  with  the  tumors 
found  on  the  external  .surface. 

svm ptomb. — These  are  n< it  characteristic.  The  ulcera- 
tion i-  not,  as  a  rule,  painful,  and  extensive  changes  may 
occur  without  impairment  of  function. 

Prognosis.— The  disease  i-  essentially  chronic.  Im- 
pel feci  cicatrization  followed  by  the  development  of  fresh 
granulation-tissue  is  the  rule,  and  the  prognosis  i-  there- 
unfavorable.  Stenosis  of  the  larynx  and  perichon- 
dritis are  probably  rare,  but  danger  may  arise  from  the 
sudden  occurrence  of  a  dema  (case  of  Beringier). 

|ii  \o\o-i-.  -  A-  ii  i-  highly  probable  that  the  disease  In 
the  larynx  is  rarely,  if  ever,  met  with,  except  as  a  late 
manifestation  of  the  cutaneous  or  nasal  affection,  there  will 
be  little  difficulty  in  its  recognition.  Should  a  doubl  ai 
ii  may  Dedifferentiated  from  lepra  and  syphilis  by  careful 
attention  to  the  anatomical  peculiarities  of  these  disa 

Treatment. — The  treatment  should  consist  in  the  ad- 
ministration of  tonics  and  the  stimulation  of  the  local 
process  bj  caustic  applications.  Nitrate  of  silver  was 
used  by  Tiirck  and  Ziemssen,  with  somewhat  favorable 
results,  and  iodoform  i-  recommended  by  Chiari  and 
Riehl.  In  Lefferts's  case,  caustic  applications  seemed  to 
aggravate  the  local  trouble,  and  milder  measures  were 
substituted  for  them.  .A//<»  Noland  Mack* 

>  Klinik.  S.  426.     Attn  ft.  andxxi.,  i.    Also.  Zeitachrift  d.  Ge- 

haft  ii.  Aerate  In  w  ii  n,  1869,  No.  ii. 
»Di<   krankhaften  Geschwulrti  .    -.  A'M\. 

*  Laryngoscopie.  n.  Kehlkopf krankl  -     07.     Berlin,  1874. 
«  Ziemssen's  Cyclopaedia.  Am.  ed.,  1876,  vol.  mi-.  |i  863. 

'  Anzeiger  d.  ix.  QeseUsch.  d.  Aerate  in  Wien.  1677,  No  IT. 

■  Virchow'e  Irchiv,  Bd   66  Zi  tschr.  f.  Chirurgie,  18T7,  Bd.  vUL 

■  American  Jonrna    Hi      -    ,  April.  1878,  ] 

*  Annates  des  raal.  ile  l'i  1878. 

'    Path    'o.i'-  der  Larynx  un  ea,  S.  168.     Iterlin.  1880. 

u  jj|i 

i-   in  hives  "i  I    '   ngo  og  ,  July,  1 

.    Med.    Ital.,    Prov]   Vei  a,    1881,  xxiv.,   426  (Index 

Bled  •  M  UonatBKchrift  f.  Ohrenheilknnde.  Berlin 

is  Trims.  Rhode  Island  tied.  E 

>*  Vierteljahresschr.  f.  Dermati  \.  Jahrgang,  4 

Heft 

'«  \.  Y   M..I   Journal,  Dece ir  5, 

'■•  \  ii .  bov.  -  11..  '..  in.  lid.,  ii.  Abth..  S.  886. 

LARYNX.  PHOTOGRAPHY  OF  THE.  Photography 
of  the  larynx  was  attempted  by  Czermak  sunn  after  the 
discovery  of  the  laryngoscope,  and  efforts,  alike  unsuc- 
cessful, nave  since  been  made  by  J.  Solis-Cohen,  Elsberg, 
Cutter,  and  Stein.  In  ls-s;!  Mr.  Lennox  Browne,  of  Lon- 
don, published  three 
or  four  pood  photo- 
graphs of  the  larynx 
tic    well  trained 

-  ibjeot.     and     Stated, 

in  presenting  them  at 
a  meeting  ol  the  Brit- 
j  i-h  .Medical  Associa- 
>n,  that  he  did  nol 
anticipate  thai  the  art 
could  be  carried  be- 
yond the  boundary  of 
phj  siology,  and  that 
it  was  plainly  unreasonable  to  expect  photographs  from 
life  of  pathological  condition-  Mr.  Browne-  method  of 
procedure  consisted  in  taking,  by  means  of  an  ordinary 
camera  and  a  strong  artificial  liLrht.  a  negative  which, 
while  representing  the  laryngoseopic  mirror  in  position 
and  the  laryngeal  image  a-  seen  therein,  included  at  the 
same  lime  the   mouth  and  pail  of  the  face  of   the  subject. 
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It  was  necessary  that  the  subject  should  possess  suffi- 
cient skill  and  tolerance  to  demonstrate  his  own  larynx, 
and  an  exposure  of  sever- 

/ 


*:i 


Fig.  2046. 


Fig.  2047. 


al  seconds  was  required. 
In  1882  Prof.  Thomas 
R.  French,  of  Brooklyn, 
N.  Y.,  aided  by  Mr. 
George  B.  Brainerd,  be- 
gan a  series  of  experi- 
ments, which  were  ex- 
plained in  a  paper  read 
by  Dr.  French  at  the 
meeting  of  the  Interna- 
tional Medical  Congress,  held  in  Copenhagen  in  1884,  and 
which  have  resulted  in  the  elaboration  of  a  complete  and 
perfect  method,  all  of  the  difficulties  which  had  formerly 

prevented  successful 
&ss^_  work   having    been   met 

s_  and  overcome.  The  ad- 
vantages of  Dr.  French's 
method  over  all  former 
attempts  are  as  follows  : 
1.  Any  larynx  which  can 
be  seen  in  the  laryngo- 
scopic  mirror  can  be  pho- 
tographed. 2.  Pathologi- 
cal as  well  as  physiologi- 
cal conditions  can  be 
reproduced.  3.  The  ex- 
posure of  the  plate  is  in- 
stantaneous. 4.  Illumi- 
nation by  means  of  sunlight  is  employed.  5.  Only  the 
laryngeal  image  as  reflected  in  the  mirror  is  included  in 
the  picture.  6.  Five  negatives  can  be  taken,  and  in  rapid 
succession.  7.  Not  only 
can  perfect  photographs, 
representing  the  parts 
with  clearness  and  ac- 
curacy, be  secured,  but 
the  work  can  be  done 
with  ease  and  without 
assistance.  A  period  of 
five  minutes  is  sufficient 
in  which  to  prepare  and 
arrange  the  instruments, 
while  not  more  than  five 
minutes  are  needed  to  se- 
cure a  good  negative  of  the  larynx.  This  negative  can 
afterward  be  developed  and  printed  at  leisure,  and  the 
finished  picture  may  then  be  exhibited  in  the  form  of  a 

photograph  or  passed  over 
to  the  engraver.  The  re- 
sults may  he  seen  in  the 
accompanying  illustra- 
tions, which  have  been  en- 
graved directly  from  the 
photographs.  Figs.  2045, 
2046,  2047,  and  2048  show 
the  normal  larynx  in  the 
act  of  singing,  and  exactly 
represent  the  photographs, 
excepting  that  they  are  somewhat  enlarged.  Fig.  2049 
represents  the  larynx  of  a  soprano  in  the  act  of  singing 
the  extraordinarily  high  note  C,  above  the  high  C,  for 
the  production  of  which  the 
vocal  bands,  it  is  said,  must 
vibrate  2. 100  times  a  second. 
Fig.  2050  represents  the 
same  larynx  while  singing 
the  lowest  note  of  which  it 
was  capable,  C,  bass  clef, 
second  space.  The  differ- 
ence in  the  position  of  the 
vocal  bands  and  the  other 
1  a  r  y  n  g  e  a  1  structures  is 
graphically  shown. 

While  it  would  not  be  practicable  to  supply  here  ac- 
tual specimens  of  the  photographs  taken  by  Dr.  French, 
the  publishers  have  kindly  consented   to  furnish  a  series 


^ 


Fiq.  2048. 


Fig.  2049. 


Fig.  2050. 


of  sixteen  photo-engravings  of  exactly  the  same  size  as 
the  original  photographs.  Although  much  care  has  been 
expended  in  the  preparation  of  these,  it  is  impossible  by 
any  known  process  to  reproduce  the  wonderful  clearness 
and  distinctness  of  outline,  and  the  artistic  beauty,  of  the 
original  photographs,  so  that  the  perfection  to  which  the 
art  has  attained  can  be  judged  only  from  the  photographs 
themselves. 

The  apparatus  designed  by  Dr.  French  (Fig.  2053)  con- 
sists of  :  1,  an  instrument  for  concentrating  the  rays  of 
the  sun  ;  2,  a  camera  with  a  throat-mirror  attached  ;  3,  a 
perforated  forehead  reflector. 

The  sunlight  concentrator  consists  of  a  hollow  truncated 
cone  of  metal,  10  inches  long,  in  the  large  end  of  which 
is  a  double  convex  lens,  5  inches  in  diameter,  which  has 
a  focal  length  of  13  inches.  At  the  outer  end  of  a  short 
movable  tube,  fitted  into  the  small  end  of  the  cone,  is  a 
plano-concave  lens  of  1-J  inch  diameter,  with  its  plane 
surface  outward  ;  this  is  placed  an  inch  or  so  inside  of 
the  point  of  focus  of  the  double  convex  lens,  and  in  that 
position  intercepts  the  converging  rays  and  makes  them 
parallel  or  divergent,  according  to  its  distance  from  the 
first  lens.     With  this  device  a  powerful  light  is  obtained, 


Fig.  2051.— From  Photographs  of  the  Larynx,  Original  Size.  Nos.  1,  2, 
3,  and  4.  female  larynx  in  phonation  ;  Nos.  5,  6,  7,  and  8,  male  larynx 
in  phonation;  Nos.  0,  10,  11,  and  12,  respiration;  Nos.  13,  14,  and  15, 

catarrhal  laryngitis;  No.  10,  swollen  arytenoids  in  laryngeal  phthisis. 

and  that,  too,  without  material  heat.  The  cone  is 
mounted  on  a  rod  by  means  of  a  universal  joint,  the 
rod  being  fastened  to  the  frame  of  a  window  into  which 
the  sun  shines. 

The  camera  (Fig.  2052)  consists  of  a  box,  10^  inches 
long,  \\  inch  wide,  and -J  of  an  inch  in  thickness.  The 
back  opens  upon  hinges,  and  allows  the  introduction  of 
the  ground  glass  or  plate-holder.  The  plate-holder  is 
long  enough  to  admit  of  five  pictures  being  taken.  On 
the  front  face  of  the  camera  a  telescopic  tube,  3^  inches 
long  when  run  out  to  its  full  extent,  is  attached,  and  at 
the  outer  end  of  this  tube  the  lens  is  placed.  The  lens  is 
made  up  of  two  achromatic  meniscus  lenses  of  one  half- 
inch  diameter,  and  has  a  focal  length  for  parallel  rays  of 
1-f  inch.  In  the  front  part  of  the  camera  is  a  narrow 
compartment  in  which  slides  a  drop-shutter  of  hard  rub- 
ber. The  shutter  is  released  by  means  of  a  key  on  the 
front  face  of  the  camera.  At  the  side  of  the  tube  hold- 
ing the  lens  is  a  hollow  handle  of  brass,  into  which  the 
shank  of  the  throat-mirror  is  passed^and  fixed  by  a  thumb- 
screw. The  shank  is  attached  to" the  right  side  of  the 
frame  holding  the  mirror.  The  object  of  this  is,  mainly, 
to  allow  of  the  lens  being  held  opposite  any  part  of  the 
opening  of  the  mouth.  The  mirrors  used  are  slightly 
convex,  the  radii  of  their  spherical  surfaces  varying  from 
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twelve  t"  twentj  lour  inches,  tw<  Ive  inches  radius  being 
as  small  as  can  be  used  without  danger  "t  distortion. 
The  mannei  in  which  the  apparatus  is  used  in  taking 
photographs  ol  1 1 1 » -  larynx  is  a~  follows: 

A  conca\ e  reflector,  attached  to  b 
band,  is  bo  arranged  over  the  lefl  eye  that 
the  beam  of  Bunlighl  will  he  received  upon 
ii  ami  thrown  into  thi  mouth  of  the  sub- 
ject. It  is  important  thai  the  beam  of  light 
Bhould  be  thrown  from  tin-  inner  Bide  of 
lie-  reflector,  that  nearest  the  nose,  forin 
this  way  the  angle  between  tin-  reflected 
beam  and  the  axis  of  the  lens  is  reduced  in 
a  minimum.  As  a  rule,  the  tongue  must 
be  protruded  ami  held  well  out  between 
the  thumb  and  fori  finger  of  the  subject's 
right  hand,  though  in  exceptional  cases 
tin-  tongue  may  be  allowed  to  remain  in 
ill'-  mouth.  Tin-  throat-mirror,  with  cam- 
era attached,  held  in  the  righl  band  of  the 
observer,  is  now  placed  in  position  in  the 
fauces.  Tin-  mirror  and  light  Bhould  be 
mi  adjusted  that  with  the  observer's  left 


Fro.  8052.— French's  Camera,  with  Throat-minor  At- 
tached. 


eye  only  the  central  portion  and  lift  Bide 
of  the  larynx  can  he  Been,  ami  lie  Been  to 
lie  well  illuminated. 

On  account  >>t  the  parallax,  or  displace- 
ment "I*  tin-  image,  due  i"  the  difference 
in  points  of  view  between  the  eye  ami  lens, 
Minn-  skill  is  necessary  in  managing  the 
illumination  ami  camera,  so  thai  the  parts 
which  ii  is  desired  to  bring  out  will  be  ex- 
posed i"  the  lens,  ii  not  io  the  ej  e.  The 
image,  as  seen  by  the  eye,  is  not  exactly 
the  same    as    that   exposed   t<>   the   lens. 

Allowance    must     therefore     lie     made     for 
this    fact,  the  mirror   being  held  in  such  a 
position  in  the  fauces  thai  astraight  picture  will  be  in- 

Mired. 

If.  now,  the  tongue  does  Qot  mount  up  above  the  level 

of  the  lower  edge  of  the  lens  and  the  lower  edge  of  the 

mirror,  it  may  in-  tak(  u  for  granted  that,  when  the  plat'' 
is  exposed,  the  picture  received   upon  it  will  he  nearly 

the  game  as  thai    Been  w  it li  the  left   eye  ill  the  throat-mir 
The  plate  is  exposed  l>\  pressing  upon  the  key  w  ith 
the  index-finger  ;  this  releases  the  shutter,  which,  in  fall- 
makes  an  instantaneous  exposure,  amounting,  per- 
haps, t"  one  sixth  Of  a  see 1. 

VVhili  i  lory   photographs,   as  a  rule,  may  he  oh 

tained   at    the   first   Bitting,   two  sittings  are  sometimes 

lired,       In  the   flral    the   foi  US  IS  to  he  found.      In   the 
id.  the  foe  us  being  known,  if  all  the  ol  her  conditions 

are  fulfilled,  as  many  g 1  pictures  maj    be  obtained  as 

an   desired. 

The  manner  in  which  the  focus  of  anj  subject  is  found 
Is  as  follows :  The  distance  from  the  position  occupied 
by  the  mirror  in  the  fauces  to  the  vocal  hands  varies  mark- 
edly in  males  and  females,  and  t"  a  Ii  ~s  extent  in  indi- 
viduals of  the  same  Bex.  In  using  the  instrument  de 
L  I  >r     French,   w  ith   the    throat  mirri  »r  i 

inches  from  the  front  face  of  the  Camera,  in  men.  with 
the  tongue  in  or  out,  the  lens  must  occupy  a  position  of 
from  '.'■,':  of  an  inch  to  2$3  of  an  inch  from  the  face  of 
the  camera.     In   v  ■  an  inch  to  '-' 

an  inch  from  the  face  of  thi  The  difference  in 

the  focus,  whether  the  tongue  is  protruded  or  not,  is 
about  .,'*  of  an  inch 

figures  being  known,  in  order  to  find  the  exact 
focus,  three  exposures  Bhould  be  made,  varying  the  poai 
tion  of  thi  of  an  inch  within  the  limits  indicated 

above      Bj  following  these  directions,  one  or  more  pict- 


of  the  larynx  or  trachea,  In  good  focus,  can  almost 
invariably  be  obtained  in  three  cxposui 

If,  in  taking  several  photographs  ol  the  larynx,  care 
he  exercise]  to  vary  the  position  of  the  mirror  slightly 
pictures  may  be  obtained  which,  when  viewed  with  the 
stereoscope,   will    present  : 1 1 1  appearance  ot    greater   depth 

of  the  cavity  of  the  larynx  than  can   be  obtained  in  any 

other  way. 

Ii  i~  n.  (dh  ss  to  say  that  photographs  taken  in  this  n  ay 
BhOUld  On  no  account  he    retouched.  c\eli  in  the   slightest 

I  e. 

There  are  many  ways.  Dr.  French  believes,  in  which 
photography  of  the  larynx  will  proved  value:  1 
enabling  exact  reproductions  of  the  laryngeal  image  to 
be  obtained  ;  this  will  had  to  a  greater  familiarity  with 
the  difference  in  size,  shape,  and  posiiii.ii  of  the  vari 
.structures  of  the  larynx.  2.  In  the  study  of  the  pbysiol- 
OgJ   of  the   larynx.      :i.    In  the  Stud}   of   the   pathology   of 

tin-   larynx     4.    By  enabling   truthful   illustrations  for 

published   reports  of  cases  p,   he   furnished.      Heretofore 
it  has  been  necessary  to  use  drawings  to  illustrate  c 
hut  drawings  an-  at  best  only  approximations  to  the  truth, 
which  vary  according  io  the  skill  of  the  draughtsman 
and  his  familiarity  with  the-  parts  which  he 
*"*»       attempts  to  represent.     5.  In  enabling  t 
^3^  of  the  larynx,  both  normal  and  diseased,  to 
^O  be  shown  in  text-books.    <s.  In  enabling  pho- 
tographs of  the-  larynx  to  lie  shown  with  the 
lantern  in  class  room  instruction.      7.   In  reproducing  the 
exact  laryngeal  images  fo/  the  records  of  histories  of  pa- 
tients.     In  lids  way  the-  existing  conditions  may  be  stud- 
ied at  leisure,  and,  therefore,  more  thoroughly.     Impor- 
tant matters  of  detail,  which   may   have  escaped  notice 
even  during  a  careful  examination,   may   be  developed 
and  made  easy  of  recognition  by  the  photograph. 

Many  hundred  laryngeal  photographs  have  been  taken 
by  the  above  process,  illustrating  every  conceivable  phys- 
iological and  pathological 
condition  of  that  organ, 
while  attempts  made  to 
photograph  the  r<  tro-nasal 
space  have  met  with  brill- 
iant results.  By  n 
of  this  method  important 
questions  of  diagnosis, 
particularly  in  the-  depart- 
ncnt  of  neuroses  of  the 
larynx,  have   been   settled 


58  —■Illuminator,  Forehead  Mirror,  and  Camera,  in  Tosition  for 
Photographing  tin-  bruu. 

beyond  dispute,  while  in  the  investigation  of  the  physioK 
the  singing  voice  it  has  practically  opened  a  new 
era 

Thus  it  will  be  seen   that   the  patience  and   ingenuity 
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displayed  in  the  lone;  series  of  experiments  made  by  the 
distinguished  inventor  of  theprocessof  laryngeal  photog- 
raphy herein  described  have  been  rewarded  by  complete 
and  signal  success,  and  he  may  fairly  be  said  to  have  con- 
ceived, created,  and  perfected  a  contribution  to  the  meth- 
ods of  scientific  investigation  the  value  of  which  has  not 
even  yet  been  fully  realized.  B.  Bryson  Belavan. 

LARYNX,  PHTHISIS  OF  THE.  Definition.— Laryn- 
geal phthisis  is  a  disease  characterized  by  the  develop- 
ment in  the  laryngeal  mucous  membrane  of  a  slowly 
progressing  ulcerative  process,  which  involves  not  only 
the^nembrane  itself  in  its  destructive  action,  but  also  ex- 
tends in  many  cases  to  the  perichondrium  and  cartilages, 
resulting  in  caries  of  these  parts. 

History. — Ulcerations  on  the  larynx  were  first  defi- 
nitely described  by  Morgagni,1  and  subsequently  re- 
searches were  made  by  Petit,2  Sauvee,3  and  others.  The 
close  relation,  however,  existing  between  laryngeal  and 
pulmonary  phthisis  was  not  clearly  established  until 
1825,  when  Louis4  made  public  his  famous  contribution. 
In  this  treatise  Louis  laid  especial  emphasis  on  the  point 
that  "ulcerations  of  the  larynx,  and  especially  those  of 
the  trachea  and  epiglottis,  must  be  considered  as  lesions 
of  phthisis."  The  acceptance  of  so  broad  a  statement  as 
this  necessarily  led  to  many  errors  of  diagnosis  and  much 
confusion,  which,  however,  were  cleared  up  by  the  pub- 
lication, two  years  later,  of  the  result  of  the  investiga- 
tions of  Trousseau  and  Belloc,5  who  showed  the  existence 
of  three  kinds  of  ulcerations  in  the  larynx,  viz..  those 
caused  by  syphilis,  phthisis,  and  cancer,  respectively. 

With  the  settlement  of  the  clinical  status  of  laryngeal 
phthisis,  as  an  ulcerative  process  belonging  to  the  tuber- 
cular dyscrasia,  and  entirely  distinct  from  syphilis  and 
other  diseases,  there  sprang  up  a  new  topic  for  dispute, 
viz.,  as  to  the  tubercular  or  non-tubercular  character  of 
the  disease.  Louis4  denied  the  existence  of  tubercle  in 
the  affection,  taking  the  ground  that  the  ulcerations  in  the 
larynx  were  due  to  the  corroding  action  of  the  discharges 
from  the  diseased  lung  passing  over  its  surface.  Trous- 
seau and  Belloc.5  on  the  other  hand,  believed  that  there 
were  deposits  of  true  tubercle  in  the  laryngeal  mem- 
brane which  gave  rise  directly  to  the  ulcerative  process, 
although  they  acknowledged'  that  their  researches  had 
failed  to  discover  them. 

The  teaching  of  Louis,  as  to  the  non-tubercular  char- 
acter of  the  disease,  was  followed  by  Andral,6  Cruveil- 
hier,7  Ruble,8  and  others. 

The  tubercular  character  of  the  disease  was  asserted 
by  Barth 9  and  Lheritier,10  in  France,  and  by  Roki- 
tansky,11  Gunsberg,1-  Tobold,13  and  Virchow,'4  in  Ger- 
many. 

The  latter,  in  giving  the  weight  of  his  great  name  in 
favor  of  the  tubercular  theory,  recommends  the  larynx 
for  the  study  of  those  who  "wish  to  know  true  tuber- 
cle," and  in  a  later  contribution  15  writes  :  "lam  abso- 
lutely convinced  that  laryngeal  phthisis  is  due  to  tuber- 
culization of  the  larynx." 

The  later  and  very  painstaking  investigations  of  Hein- 
ze,16  supplemented  by  those  of  Eppiuger,11  have  been  so 
thorough  and  so  exhaustive  that  they  have  received  very 
general  acceptance  as  settling  this  vexed  epiestion  in  favor 
of  the  view  which  traces  the  origin  of  the  disease  to  a 
direct  deposit  of  true  tubercle. 

We  thus  reach  the  conclusion  that  laryngeal  and  pul- 
monary phthisis  are  one  and  the  same  disease,  and  yet 
the  tubercular  process  shows  marked  differences^  in  its 
manifestations  and  development  in  the  two  regions.  This 
difficulty,  however,  has  been  very  ingeniously  overcome 
by  Virchow,14  who  explains  that  a  superficial  deposit  of 
miliary  tubercle  in  a  membrane  exposed  to  injury  is  very 
liable  to  break  down  early,  and  to  change  into  an  ulcera- 
tive process  before  the  more  advanced  or  caseous  changes 
have  had  time  to  set  in. 

Etiology. — The  cause  of  the  disease,  then,  is,  probably 
in  all  cases,  either  a  previously  existing  pulmonary  dis- 
ease, or  that  peculiar  habit  or  dyscrasia  which  favors  the 
development  of  phthisis. 

The  question  as  to  the  possibility  of  a  tubercular  de- 


posit occurring  primarily  in  the  larynx  has  lonu-  been  a 
subject  of  discussion.  That  the  disease  has  often  been 
observed  in  the  larynx  before  any  evidence  of  lung  dis- 
ease could  be  detected  by  physical  examination  cannot 
be  doubted  ;  and  yet  many  writers  insist  that  a  primary 
laryngeal  phthisis  never  occurs. 

The  value  of  this  discussion  does  not  seem  very  evi- 
dent. Few  facts  are  more  certain  in  clinical  medicine 
than  that  an  attack  of  phthisis  of  the  larynx  will  be  fol- 
lowed, sooner  or  later,  by  the  development  of  pulmonary 
phthisis,  if  this  did  not  exist  previously.  That  the  pul- 
monary disease  must  necessarily  precede  the  laryngeal  is 
not  imperative.  The  argument  in  support  of  this  view 
is  based  entirely  on  the  clinical  fact  that  in  adults  tuber- 
cle is  rarely  deposited  in  other  organs  of  the  body  except 
as  a  disease  secondary  to  pulmonary  phthisis.  The  rule 
is  not  a  universal  one,  however,  and  there  is  no  good 
reason  for  regarding  the  larynx  as  exempt  from  a  pri- 
mary tubercular  deposit. 

Laryngeal  disease  is  always  one  of  the  serious  compli- 
cations to  be  feared  in  phthisis  pulmonalis.  Heinze,16  in 
an  examination  of  1,226  cases  of  pulmonary  disease, 
found  laryngeal  phthisis  in  376,  or  about  thirty  per  cent.; 
Mackenzie,18  in  100  cases  examined,  found  laryngeal  dis- 
ease in  33  ;  while  Willigk  19  found  only  236  cases  with 
laryngeal  complication  out  of  1,317  examined,  or  eigh- 
teen per  cent. 

The  age  at  which  the  disease  most  frequently  occurs  is 
between  twenty  and  thirty.  Heinze's  statistics  do  not 
differ  very  greatly  in  their  results  from  those  of  Macken- 
zie or  Marcet,50  and  are  as  follows  : 

.                                                       Pulmonary  Laryngeal 

*  '                                                   phthisis.  phthisis. 

Under  one  year 13  1 

One  to  ten  years 39  4 

Ten  to  twenty  years 92  23 

Twenty  to  thirty  years 40H  130 

Thirty  to  forty  years 303  112 

Forty  to  fifty  years    179  67 

Fifty  to  sixty  years  HM  27 

Sixty  to  seventy  years 53  9 

Over  seventy  years 2T>  3 

Age  unknown 12 

1,226  376 

While  in  pulmonary  phthisis  males  and  females  are 
affected  in  about  equal'  proportion,  in  the  laryngeal  affec- 
tion we  would  naturally  expect  that  the  proportion  of 
males  would  exceed  that  of  females,  on  account  of  the 
greater  frequency  of  catarrhal  disorders  among  the  males. 
Heinze's  statistics  show  33  males  to  21  females.  Holmes,91 
in  an  examination  of  227  cases,  found  155  males  to  72 
females  ;  Mackenzie,  in  500  cases  examined,  found  365 
males  to  135  females  ;  while  Marcet  found  much  the  same 
proportion. 

This  very  remarkable  preponderance  of  males  affected 
by  the  disease  is  somewhat  startling  and  not  easy  of  ex- 
planation. It  is,  however,  probably  due  to  the  fact  that 
males  are  so  often  compelled  to  follow  out-door  avoca- 
tions and  to  expose  themselves  so  much  to  changeful  and 
inclement  weather,  after  the  disease  has  fixed  itself  upon 
the  lungs,  that  they  become  thereby  so  much  more  liable 
to  this  most  distressing  complication  of  consumption. 

This  excessive  liability  to  the  disease  in  males  would 
seem  to  lend  much  weight  to  the  view  that,  in  addition 
to  the  pulmonary  phthisis  as  the  main  direct  cause  of  the 
disease,  a  very  powerful  predisposing  cause  lies  in  the 
existence  of  a  catarrhal  laryngitis  or  any  affection  which 
weakens  the  larynx  and  lessens  its  power  of  resisting  dis- 
ease. This  factor  in  the  etiology  of  laryngeal  phthisis 
has  been  especially  dwelt  upon  by  Bosworth,"  who  re- 
cords a  number  of  cases  in  support  of  this  view. 

Pathology. — In  the  earlier  stage  of  the  disease,  before 
ulceration  has  set  in,  the  microscope  reveals  a  notable  in- 
filtration of  both  the  mucosa  and  submucosa  with  lym- 
phoid corpuscles,  the  membrane  being  swollen  to  two 
or  three  times  its  normal  thickness.  In  addition  to  the 
large  number  of  inflammatory  corpuscles,  there  are  found 
a  number  of  tubercles  scattered  about,  some  isolated  and 
others  conglomerate.  In  the  conglomerate  masses  are 
found  occasional  giant-cells. 
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The  bl I  vessels  are  also  the  seal  of  notable  changes, 

ili(  Trails  of  the  veins  bi  ing  converted  almost  entirely 
Into  tubercles,  while  the  outer  and  inner  QoaU  of  the 
arteries  have  undergone  the  same  metamorphosis.  The 
ition  oi  the  ulcer  is  due  merely  to  the  breaking 
down  of  these  tubercular  masses,  both  the  isolated  and 
the  conglomerate,  resulting  in  a  broad,  shallow  ulceration 
which  extends  laterally  rather  than  deeply,  and  whose 
Miliar,  is  covered  with  detritus  and  tubercles  in  a  more 
or  less  advanced  Btage  of  i  aseation. 

Stages  01  Development  Many  writers  describe  the 
flrsl  Btage  oi  the  disease  as ■  of  anaemia.  It  is  undoubt- 
edly in;,  thai  anaemia  of  the  larynx  precedes  the  develop- 
ment of  the  disease  in  many  cases,  and  yet  there  is  nothing 
in  this  condition  which  i>,  longs  especially  i'>  this  disease. 
\\  i  timl  anaemia  of  the  larynx  in  most  diseases  which  im- 
pair the  genera]  health  and  impoverish  the  blood,  but  it 
i-  in, i  a  condition  which  is  indicative  of  anything  more 
than  impaired  general  health. 

The  Brst  manifestation  of  the  disease  which  points  spe- 
cifically to  laryngeal  phthisis  is  w  hat  has  been  called  p>  r- 
Lform  thickening  of  the  mucous  membrane  covering  the 
arytenoid  cartilages,  or,  as  it  is  sometimes  designated, 
"club-shaped  arytenoids."  This  swelling  is  due  to  the 
primary  infiltration  already  noticed,  \\  hich  causes  a  swell 

fnfi  "i  the  membrane  to  tvi ■  three  times  its  normal 

thickness.  This  swelling,  in  tin-  very  large  majority  of 
caw  oci  urs  over  the  arytenoids,  although  \  ery  exception 
ally  it  may  begin  (New  here.  'I'lir  appearance  of  tin-  aryt- 
ds  is  peculiar  ami  characteristic.  The  contour  of  the 
cartilages  is  completely  losl  in  the  rounded,  boggy  swell- 
ing, which  of  ten  bulges  so  far  anteriorly  as  t,>  prevent  the 
in-  of  the  cords,  ami.  again,  extends  upward  in  such 
a  manner  as  to  entirely  fill  and  bridge  over  the  normal 
notch  between  the  cartilages.  The  color  of  the  mem- 
brane is  also  peculiar— it  is  not  the  bright  n-d  of  acute  in- 
flammation, nor,  again,  the  purplish  hue  of  chronic  inflam- 
mation, but  is  a  hall-dull,  glassy,  opaque  red  ;  the  swollen 

membrane  is  smooth  and  rounded,  and  presents  an  ap- 
pearance, which  once  seen,  will  he  remembered  as  be- 
longing essentially  to  this  disease. 

The  second  stage  consists  in  the  infiltration  of  the  epi- 
thelial   coat    of    the    mucous  iileinlirane.      The   tubercles, 

being  first  deposited  beneath  the  epithelial  layer,  are  not 
visible,  hut  now,  as  the  second  Btage  sets  in,  we  see  appear- 
ing on  the  Burface  a  number  of  small  yellowish-white 
spot-,  slightly  clouded,  as  if  seen  through  a  diaphanous 
rin-,  and  the  Bize  of  a  millet-seed  or  smaller.  These 
little  masses  appear  wherever  the  first  swelling  may  have 

1»  en  most  prominent,  and  spread  slowly  over  its  surface. 
I  ch,  however,  preserves  it~  own  individuality.  These 
little  niass.s  Mi:i\  remain  quiescent  for  some  time,  or  they 
may  break  down  rapidly,  forming  small  ulcers  which. 
spreading  laterally  and  enlarging  their  borders,  extend 
until  they  meet  others,  and  uniting  with  them,  form 
Bhallovi  ulcers;  and  thus  begins  the  next  stage. 
The  third  Btage  i-  the  sta::e  of  fully  developed  ulcera- 
tion.    In  this  stage  there  is  noticed  what  is  a  prominent 

.re    of    the    whole     Illorhid     process      \  j/        rapid     cell 

growth.  While  the  destructive  action  is  progressing  on 
the  surfaci  ol  the  ulcer,  ther icursa  rapid  growth  from 

beneath,  as  a  result  of  which,  even  while  rapid  waste  is 
ng  on,  the  contour  of  the  part  is  ini  n  asi  d.  Thus  a 
tubercular  ulcer  in  the  larynx  is  not  unlike,  in  some  re- 
spects, a  pot  boiling  over.  There  is  also  another  peculiar 
manifestation  of  the  rapid  cell  growth,  and  that  is  in  the 
formation  on  the  surface,  or  on  the  border  of  th,'  ulci  rated 
part,  ol  small,  pointed,  warty  growths,  which  may  I 

c\t,  iisi\,     as    pallidly  to   OVCrhang  the  ul,  elated  surface. 

Thej  ar,  soli,  pliable,  and  easily  removed  ;  hut,  as  a  rule. 

should   lie  III   nil 

I  »t  \,.N,is|s  \  phthisical  ulcer  presents  Mn  appearance 
which  Is  characteristic  and  typical.  It  resembles  no  other 
form  of  ulcer,  and  with  careful  observation,  as  a  rule. 

the  diagnosis  should  not  he  difficult.      It    is  a  hroad.  Blial 

low   ulcer,  ul Burface  i-  rarely  depressed  below  the 

Burface  of  the  surrounding  tissues,  ii  js  ,,t  a  gray  color, 
and  covered  with  minus  not  pus.  Fr&nkel  likens  the 
.surface  of  a  phthisical  ulcei  to  cut  bacon.     Laboulbenu 


compares  it  to  the  track  of  an  earthworm  in  wet  Band. 
I',  rhaps  a  hitter  illustration  would  be  to  liken  it  to  a  dish 
of  wet  meal  which  birds  have  pecked  at,  or  it  has  sometl 
of  a  worm-eaten  aspect  perhaps.  The  edge  oi  the  ulcer 
merges  into  the  Burrounding  tissues,  presenting  no  sharp 
line  of  demarcation.  There  is  no  areola  surrounding  it. 
the  g(  inial  (  oloration  of  the  ulcer  and  that  of  tin-  mem- 
brane being  not  unlike.  The  progress  of  the  ulcer  is 
essentially  slow,  its  destructive  action  being  very  limited; 
hence  the  surface  is  not  covered  with  pus  and  detrit 
hut  rather  by  a  grayish,  ropy,  tenacious  mucus,  which  is 
not  so  much  the  discharge  from  the  ulcer  as  the  morbid 
discharge  from  the  bronchi  lodging  upon  and  adhering 

to    it. 

The  principal  diseases  with  which  laryngeal  phthisis  is 
liable  to  he  confounded  are  syphilis  and  scrofula.  Group- 
ing the  prominent  characteristics  of  each  of  the  three  forms 
of  ulceration,  we  find  that  they  present  marked  differences 

08    follow  s  ; 

Syphilis                          Phthisis.  Scboptla. 

No    apparent     <  \cava-  No  excavation. 
ti,,n. 

red,    angry-look-    No  areola.  No  areola. 
ing  an 

■  tied      and      raited 

ular,  not  sharp-cut.  edges, 

Well-marked  line  of  de-    Line    of    demarcation  Line    of    demarcation 

marcation.                       not  distinct.  well  shown. 
Yellow    purulent    ,lis-    Grayish,     ropy,     semi-  M  u  c  o  -  purulent    dis- 
charge,                                 opaque    mucous  dls-  charge. 

Rapidly  destructive.         Slowly  dasUuctive. 

deeply.  Extends   laterally  and    Very  slowly  ami  in  all 

■  « -sally.  direct 

No  general  dyscnuia.       Marked  general  dyscra-    Strumous  dyscrasia 

well  marked. 
No  fever.  Fever.  No  fever. 

An  epiglottic  form  of  the  disease  is  sometimes  spoken 
of  as  a  distinct  form  or  stage  of  development.  This  can 
hardly  be  regarded  as  constituting  a  separate  stage;  but 
when  the  epiglottis  becomes  involved  iii  the  morbid  pro- 
ems the  symptoms  are  all,  in  a  marked  way,  aggravated. 
The  morbid  process  which  attacks  the  epiglottis  is  the 
same  as  that  attacking  other  portions  of  the  larynx,  but 
from  its  exposed  situation,  its  mobility,  and  from  the  fact 
that  every  bolus  of  food  swallowed  passes  over  it.  it  is 
easy  to  understand  that  when  it  is  attacked  all  the  sub- 
ject i\  e  symptoms  must  be  aggravated  in  a  not  able  degree, 
and.  furthermore,  how  it  is  that  the  morbid  process  may 
run  a  more  rapid  course  or  I,,-  |,  ss  amenable  to  treatment. 

SyMFTOMB.  —  As    the    disease    develops,    the    following 

subjective  symptoms   become   more   or  less  prominent, 
viz.,  pain,  cough,  difficult  and  painful  deglutition,  hoa 
in  ss    or  aphonia.     In  the  first  sh,-,.  the  symptoms 
not  prominent  —  there  may  be  more  ,,r  less  irritation  about 
the   throat,   with   a   sense  of   prickling   and    some    little 
discomfort  in  swallowing,  due  to  pressure  on  the  ner- 
vous filaments  distributed  to  the  diseased  part.   As  th< 
easo  progresses,  however,  we  have  the  severe  and  often- 
times c\,piisii,.  pain  due  to  tin-  pressure  t<>  which  the 
parts  are  subjected  in  the  act  of  deglutition.     If  the  epi- 
glottis is   involved  the  pain  in  swallowing  may  1 
acute  as  to  absolutely  deter  the   sufferer   from   the  at- 
tempt.      If  there   has  been   much  destruction,    the   food 
is  often  regurgitated.    Cough  is  always  pri  --cut  as  a  symp- 
tom of  the  pulmonary  disease,  but   is  markedly  aggra- 
vated in  the  later  I   the  laryngeal  complication. 
Hoarseness  i  i   loss  of  voice  is  present  according  to  the 
location  of  the  disease.     If  the  cords  are  ulcerated,  or  if 
their  approximation  is  interfered  with,  there  will  in 
sarily  be  notable  hoarseness  or  aphonia,  and  yet  the  dis- 
ease may  run   its  whole  course  with   no  very  marked  im- 
pairment of  tl 

I'uMi'iii  \  i  ions  Necrosis  of  one  or  more  of  the  laryn- 
geal cartilages  is  a  not  infrequent  occurrence  in  this 
ISC.  This  i^  not  to  be  considered  as  par;  of  the  tulicr 
cular  process,  hut  rather  as  an  adventitious  feature  of 
the  disease.  As  the  ulcerative  process  destroys  the  mu- 
cous membrane  and  perichondrium,  necrosis  ,,f  cartilage 
necessarily  follows,  aud  this,  breaking  loose  from  its  attach- 
ments, is  coughed  up  and  voided.  (Ldema  of  the  glottis  is 
another  occasional  (  om plication.    The  explanation  of  ibis 
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occurrence  may  be  found  in  the  fact  that,  asHeinze" 
shows,  the  tubercular  deposit  attacks  and  destroys  the 
coats  of  the  veins,  while  the  outer  and  inner  coats,  only, 
of  the  arteries  are  destroyed.  We  thus  have  the  condi- 
tions favorable  to  the  development  of  oedema.  When  it 
does  occur,  it  is  the  arytenoid  and  ventricular  bends 
which  are  generally  involved,  and  of  these  the  point  of  se- 
lection is  where  the  morbid  process  has  progressed  far- 
thest. The  epiglottis  is  very  rarely  the  seat  of  a-dema. 
When  it  occurs,  it  becomes  a  most  distressing  and  in- 
tractable symptom,  rarely  yielding  to  treatment,  but  de- 
manding tracheotomy.  Paralysis  of  the  abductors  is 
often  reported  as  occurring  in  phthisis  of  the  larynx  ;  it 
is  very  doubtful  if  genuine  paralysis  ever  occurs  in  this 
disease.  The  tubercular  process  is  very  slow  to  attack 
the  laryngeal  muscles,  as  shown  by  Holmes,'-'  and  what 
has  been  called  paralysis  is  really  a  destruction  of  the 
crico-aiytenoid  joint  by  invasion  of  the  disease,  whereby 
its  mobility  is  destroyed.  This  may  involve  one  or  both 
pints,  and  may  leave  them  motionless  in  any  position. 
If  they  are  anchylosed  in  a  state  of  abduction,  of  course, 
the  symptoms  are  not  grave,  but  if  the  fixation  occurs 
with  the  cords  approximated  the  complication  is  a  most 
serious  one.  If  one  cartilage  alone  is  involved,  the  breath- 
ing space  is  notably,  if  not  seriously,  encroached  upon.  If 
both  cartilages  are  fixed  in  adduction,  we  have  the  same 
condition  which  constitutes  the  gravity  of  genuine  bilateral 
paralysis  of  the  abductors.  Why  the  fixation  should  oc- 
cur in  such  a  position  as  to  produce  dyspnoea  is  not  easy 
of  explanation.  Anchylosis  is  by  no  means  uncommon  in 
laryngeal  phthisis,  but  bilateral  anchylosis  leaving  the 
cords  in  a  state  of  adduction  is  happily  very  rare.  The 
symptoms  of  this  accident  come  in  rather  suddenly,  and 
demand  rapid  relief  by  tracheotomy. 

Treatment. — In  former  days  caustics  figured  promi- 
nently as  a  local  application  to  laryngeal  ulcer,  as  to  all 
forms  of  ulcerative  disease.  The  first  effect  wTas  exqui- 
site pain,  followed  b}T  a  few  hours  of  relief,  but  the  ulti- 
.mate  result  was  harm,  rather  than  good.  Most  writers 
are  united  now  in  regarding  as  the  best  treatment  for 
this  distressing  disease  that  which  is  the  mildest  and  least 
irritating.  A  better  rule,  perhaps,  to  lay  down  would 
be,  never  to  make  any  application  to  a  phthisical  larynx 
which  causes  pain.  A  systematic  method  of  treatment 
on  this  plan  would  involve  four  steps,  as  follows  : 

1.  The  thorough  cleansing  of  the  parts,  preparatory  for 
the  more  special  application. 

2.  The  application  of  a  mild,  unirritating  astringent, 
to  control  secretion  and  reduce  congestion  of  the  mucous 
membrane. 

3.  The  application  of  an  anodyne,  both  to  relieve  pain, 
and  as  a  valuable  remedial  agent  in  this  disease. 

4.  The  application  of  iodoform,  as  possessing  specific 
properties  in  controlling  ulcerative  action. 

The  first  indication  may  be  best  carried  out  by  using  a 
solution  of  borax,  or  even  common  salt,  but  perhaps  the 
best  cleansing  solution  we  have  is  that  which  is  known  as 
Dobell's  solution.     The  formula  is  as  follows  : 


? 


M. 


Acidi  carbolic gr.  iv. 

Sodae  bicarb gr.  xv. 

Soda:  biborat gr.  xx. 

Glyceriine 3  vj. 

Aqua; ad  §  v j. 


This  is  best  applied  with  the  compressed-air  apparatus 
and  Sass's  spray-tubes,  a  slight  jet  being  thrown  in  and  re- 
peated at  short  intervals.  The  application  should  be  reg- 
ulated according  to  the  condition  of  the  patient,  and 
should  cause  no  irritation.  In  the  absence  of  the  com- 
pressed-air apparatus,  the  small  hand-ball  atomizer  known 
as  the  Magic  maybe  employed.  Following  this,  an  as- 
tringent should  be  used.  One  of  the  following,  in  the 
order  of  preference,  will  be  found  useful:  Tannin,  gr. 
x.  to  §  j.  ;  zinci  sulphat.,  gr.  iv.  to  |  j.  ;  argenti  nitrat. , 
gr.  j.  to  |  j.  The  selection  should  be  governed  by  the 
effect.  The  next  step  is  the  application  of  morphia. 
This  should  be  used  in  solution  rather  than  in  pow- 
der.    Morphia  seems  to  not  only  relieve  pain   in  the 


larynx,  but  to  exercise  a  certain  controlling  action  on 
the  progressof  laryngeal  phthisis.  In  using  it,  however, 
it  is  always-  to  be  borne  in  mind  that  a  systemic  effect  is 
produced  by  an  application  to  the  fauces  as  quickly  as 
when  the  drug  is  introduced  into  the  stomach,  and  care 
must  therefore  be  exercised  in  its  use.  Keeping  this  in 
mind,  about  ten  minims  of  an  eight-grain  solution  maybe 
thrown  upon  the  diseased  surface.  If  there  is  any  diffi- 
culty in  making  the  morphine  application,  it  maybe  com- 
bined with  the  iodoform,  which  is  to  be  applied  next. 

In  applying  iodoform,  care  must  be  exercised  to  evenly 
distribute  a  very  thin  layer  over  the  ulcerated  surface. 
This  is  best  done  with  Robinson's  powder-blower,  using 
the  finely  powdered  iodoform  always. 

If  the  morphia  has  not  been  applied  in  solution,  it  may 
be  used  as  follows  : 

B .  Morphia? gr.  x. 

Tannin 3  j. 

Pulv.    amyl 3  jss. 

Iodoform 3  ijss. 

M. 

The  above  system  of  treatment  is  for  the  stage  of  ul- 
ceration ;  for  the  earlier  stage  the  same  plan  may  be  car- 
ried out,  with  the  exception  of  the  iodoform.  The  ap- 
plications must  be  made  every  day,  and  if  patience  and 
care  be  exercised  it  will  be  found  that  what  has  been 
heretofore  regarded  as  an  incurable  disease  may  be  very 
markedly  relieved  in  all  cases  ;  and  that  many  patients 
may  be  entirely  cured  of  this  most  distressing  complica- 
tion of  pulmonary  disease. 

In  addition  to  the  above  plan  there  is  one  remedy 
which  a  patient  with  laryngeal  phthisis  must  never  be 
without,  and  that  is  cocaine.  The  painful  symptoms  at- 
tendant upon  the  disease,  especially  the  painful  degluti- 
tion, are  so  harassing  that  they  react  in  no  small  way 
upon  the  patient's  general  condition.  The  cocaine,  lo- 
cally applied,  will  procure  freedom  from  pain  for  about 
fifteen  minutes — long  enough  to  enable  the  patient  to  eat 
and  drink  with  ease,  an  aid  to  recovery  the  value  of 
which  is  not  to  be  underestimated.  Every  patient  should 
keep  a  small  Delano  atomizer,  with  a  four  per  cent,  solu- 
tion of  cocaine,  and  make  the  application  as  needed. 

The  constitutional  treatment  of  the  disease  is  the  same 
as  that  of  pulmonary  consumption,  and  need  not  be  en- 
tered upon  here.  There  are  no  constitutional  remedies 
which  possess  any  specific  properties  in  throat  consump- 
tion. Francke  II.  Bosirort/t. 

i  De  Sedibus  et  Oausis  Morborum,  lib.  xv.,  13,  14.  Lugdunum  Bat., 
17(57.  2  Dissertatio  de  Phthisi  Laryngea.    Montpellier,  1790. 

'  Recherches  sur  la  Phthisie  Laryngce.     Paris,  1802. 

*  Recherches  sur  la  Phthisie.     Paris,  18*25. 

6  Traite  de  la  Phthisie  Laryngce.     Paris,  1827. 
«  Clinique  Medicate,  t.  iv.,  p.  183.    Paris,  1830. 

7  Dictionnaire  de  Mid.  et  de  Chir.,  1834,  art.  Laryngite. 
«  Die  Kehlkopfkrankheiten.  p.  261.     Berlin,  1861. 

*  Archives  Generates  de  Medecine,  t.  v.,  p.  142.     Paris,  1839. 
10  Memoire  sur  hi  Phthisie  Laryngce,  p.  20.     Paris,  1840. 

'!  Handbuch  der  Pathologischen  Anatomic,  Bd.  v.,  p.  435.    Wien,  1846. 
12  Klinik  der  Krieslaufs  und  Athmungsorgane,  p.  388.    Breslau,  1856. 
'3  Die  chronischen  Kehlkopfkrankheiten,  p.  65.     Berlin,  1806. 

14  Vorlesungen  iiber  Ge^chwulste,  Bd.  ii.     Berlin,  1865. 

15  Dictionnaire  des  Sciences  Medicates,  art   Larynx.    Paris,  1868. 

1,1  Die  Kchlkopfschwindsucht,  naeh  TJntersuchungen  im  pathologi- 
schen Institute  der  Universitat.    Lelpsic,  1879. 

"  Patholoirische  Anatomie  des  Larynx  und  der  Trachea.    Berlin,  1880. 

1B  Diseases  of  the  Throat,  vol.  i.,  art.  Laryngeal  Phthisis.  London, 
1880.  '•  Prager  Viertcljahrsschrift,  1856,  Bd.  xiii. 

20  London  Lancet.  February  27,  ls75. 

21  Ibid.,  August  25,  1883,  p.  323. 

22  New  York  Medical  Record,  May  17,  1S79,  p.  424. 

LARYNX,  SARCOMA  OF  THE.  Primary  sarcoma  of 
the  larynx  is  a  rare  disease,  and  occurs  oftener  as  the 
intrinsic  than  as  the  extrinsic  variety.  Butlin.  in  his  ex- 
haustive and  systematic  treatise,  to  which  the  reader  is  re- 
ferred for  fuller  details,  has  collected  only  twenty-three 
cases  of  primary  sarcoma  of  the  larynx. 

The  distinction  established  by  Krishaber  of  intrinsic 
and  extrinsic  tumors,  as  applied  to  the  larynx,  also  has 
significance  in  sarcomatous  disease  of  this  organ.  Spindle- 
celled,  round-celled,  giant-celled,  and  mixed-celled,  as 
well  as  the  compound  tumors,  fibro-  myxo-  and  lym- 
phosarcoma, are  recorded  as  occurring  primarily  in  the 
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larynx.  The  spindle  and  round-celled  growths  are  en- 
countered mosl  commonly;  the  latter  oftener  than  the 
formi  ling  to  the  writer's  investigation. 

Barcoma  ordinarily  attacks  robust  persons  between  the 
ages  ol  twenty  Ave  and  fifty  years,  as  is  Bhown  by  the 
m  ( ■  >ni| >;m\  ing  table  prepared  by  Butlin  : 


Pal  ants. 

1 

;  n 3 

(i 

i    -   r> 


Put 

4 

61  to  70  yean 1 

1 

tin 2 


Aboul  eighty  per  cent,  of  those  attacked  are  males. 
Profession  and  occupation  exercise  no  marked  influence 
in  causing  the  disease,  although  exposure  to  cold,  the 
abuse  of  alcohol  and  tobacco,  as  well  aaviolenl  use  of 
the  vocal  organ,  may  acl  as  inviting  causes. 

ntend  thai  hereditary  influence,  traumatism, 
and  the  degeneration  of  papillomata  are  causes  of  sarcoma, 
bul  the  writer  ventures  to  express  his  candid  disbelief  in 
the  existence  of  sound  clinical  proof  to  sustain  Buch  opin- 
ions. In  short,  the  origin  of  primary  sarcoma  within  i li<- 
larynx  is  quite  as  obscure  as  is  its  source  in  general. 
The  vocal  and  ventricular  bands  of  the  left  side  are  the 
favorite  i  >>  -i i > i  -  of  origin  of  thesi  growths  in  intrinsic  sar- 
coma ;  the  epiglottis  in  extrinsic  sarcoma.  These  tumors 
ran.h  attain  dimensions  larger  than  an  English  walnut, 
usually  arc  Bingle  and  of  Bmooth  appearance,  though  at 
times  nodulated  or  dendritic. 

Symptoms.  These  are  similar  in  most  particulars  to 
those  of  carcinoma  of  the  larynx,  although,  as  a  rule. 
milder  in  degree  and  mure  gradual  in  development.  Pho- 
nation,  respiration,  and  deglutition  arc  interfered  with  in 
a  degree  varying  with  the  location  of  the  primary  lesion, 
jn  ^i/c.  mode  oi  attachment,  and  stage  of  progress. 

Hoarseness  may  <\i>i  for  years  prior  i"  the  develop- 
ment oi  the  disease,  bul  is  a  const  am  and  important  symp- 
tom. The  voice  is  at  first  uneven,  irregular,  and  finally 
shrill,  but  is  rarely  entirely  and  permanently  extin- 
guished. The  degree  of  dysphonia  may  hear  no  rela- 
tion to  the  dimensions  of  the  inl  ra-larynL.rcal  tumor,  greaf 
resulting  from  the  smallest  swellings,  even 
in  the  earliest  Btage  of  the  disease.  The  infiltration  of 
sarcoma  Boon  interferes  with  the  mobility  of  theintra- 
laryngeal  muscles,  and  dysphonia  results.  It  maybe  here 
staii  il  that  in  benign  neoplasms  of  equal  size  the  mo\  e- 
ments  of  the  vocal  hands  are  not  thus  impaired. 

Embarrassed  respiration,  dependent  upon  tumefaction 
ot  laryngeal  tissues  and  consequent  stenosis,  always  oc- 
curs.   At  first  respiration  is  slightly  impeded,  the  patient 
noticing  the  impediment  upon  making  slight   muscular 
Lion,  hut  ultimately  the  laryngeal  dyspnoea  threatens 

life  and  requires  the  opening  OI  the  trachea.    The  patient 

finds  it  often  impossible  to  assume  the  recumbent  post 
ure,  and  loses  Bleep  and  strength.  In  rare  instances  the 
subjective  symptoms  are  bo  ilight  that  a  sarcomatous 
■■  tli  maj  attain  dimensions  sufficient  to  cause  death 
from  -nil'.. cation  before  the  patient  applies  for  medical 
advice.  A  Btriking  instance  of  this  kind  is  reported  by 
Dr.  Louis  Jurist,  the  patient,  a  gardener,  sixty  five  3 

lying  iori\  eight  hours  after  his  first  examination, 
and  twenty  four  hours  alter  refusing  to  have  a  tracheo- 
tomy performed, 

interfered  with    in   extrinsic   sarcomata, 

irly  if  the  epiglottis  is  first  invaded.  Ii  becomes 
n<  1  1  ssarj  at  times  to  sustain  the  patient  by  means  of  food 
Introduced  through  an  oesophageal  tube,  as  swallowing 
Is  intolerable.  Dysphagia  may  be  absent  or  slight  in  in- 
trinsic sarcomata 

/'■     is  b}  no  means  a  constant  accompaniment) 
coma,  although  at  times  it  is  very  Bevere.     Pressure  over 
the  laryn  □  maj  elicit  a  tenderness.     The  pain 

radiates  from  the  larynx  to  the  ear,  the  fibres  of  tin-  -,  1 
perior  laryngeal  nerve  conducting  the  irritation  through 
thi  auricular  branch  of  the  pneumogastric. 

The  eough  is  primarily  of  a  dry.  barking,  irritative  nat- 
ure, bul  later  it  becomes  loose.  The  expectoration  be- 
comes fetid,  occasionally  contain!)  uts  of  detach*  d 
growth  and  blood  (lots. 


Ha  occasionally  happens  during   the  ulcera- 

tive period,  and  may  he  copious. 

The  tlow  of  saliva  is  nearly  always  increased 

Diagnosis.  Barcoma  may  he  mistaken  for  benign  or 
other  malignant  growths,  for  syphilis  and  tuberculosis ; 
heme  the  differential  diagnosis  is  often  difficult 

-  ireoma  is  generally   Bingle,   consisting  of  irregular 

inass.-s  of  a  Smooth  or  nodulated  aspect,  having  a  broad, 
hard  base.  Its  surface  is  occasionally  dendritic,  and  the 
adjacent  mucous  membrane  may  he  either  anaemic  or  of 
a  ii.  (per  red  than  normal.  There  is  nothing  in  the  laryn- 
-pic  appearances  of  Barcoma  which  would  warrant 
its  differentiation  from  carcinoma,  and  the  diagnosis  must 
he  established  from  other  symptoms. 

Tin-  lymphatic  glands  are  not  involved  in  sarcoma,  and 
Butlin  regards  this  as  an  important  clinical  fact. 

When  possible,  a  small  fragment  of  the  suspected  sar- 

COma  should  he  extracted  by  cutting-forceps  and  sub- 
jected to  thorough  histological  examination,  which  en- 
ables us  to  differentiate  sarcoma  from  other  malignant 
growths,  as  well  as  from  papillomata. 

Great  caution  Buould  he  exercised  in  its  differentiation 
from  syphilis — the  previous  history  or  the  coincidence  of 
Other  syphilitic  manifestations  will  assist  in  the  diagno- 
sis. There  is  no  characteristic  difference  in  the  appear- 
ance of  the  sarcomatous  ulcer  as  distinguished  from  that 
of  syphilis ;  the  former  is,  however,  general  h  solitary  and 
confined  to  one  side  of  the  larynx.  A  mixed  antisyphi- 
litic  treatment  may  serve  to  clear  up  the  diagnosis. 

The  diagnosis  of  Barcoma  from  tuberevlosis  \-  not  so 
difficult,  the  age  of  the  patient,  the  presence  of  the  phys- 
ical Sibils  of  pulmonary  tuberculosis,  and  the  anaemia  of 
the  laryngeal  mucous  membrane  all  assist  in  defining 
the  nature  of  the  malady  under  treatment. 

PbOGNOSIB.  —  Always   fatal,    by    apneca  or  asthenia,   ill 

cases  in  which  there  is  no  radical  or  surgical  treatment. 

.Much  may.  however,  be  done  in  the  direction  of  pro- 
longing life  and  palliating  symptoms,  both  by  medical 
treatment  and  tracheotomy.  That  an  early  laryng 
tomy  has  been  followed  by  good  results  in  primary  la- 
ryngeal sarcoma  is  undoubted,  but  the  future  will  decide 
the  exact  merits  of  the  operation.  In  those  cases  in  which 
the  disease  is  exlensivc  and  of  long  duration,  little  can 
be  expected  in  the  direction  of  a  radical  cure  by  any  op- 
eration ;  but  when  the  disease  is  intrinsic,  unilateral,  and 
there  is  but  slight  infiltration,  recurrence  is  not  apt  to 
take  place  after  complete  extirpation  of  the  sarcoma.  The 
prospect-  ,,f  cureare,  cast*  risparibvs,  assuredly  far  brighter 
in  laryngectomy  for  sarcoma  than   in  Ian  j  for 

carcinoma. 

Bottini  operated  upon  a  male  patient,  twenty-four  years 
of  age.  forsarcoma.on  February  <i.  1875,  completely  extir- 
pating the  larynx.  This  patient  held  the  position  of  mail- 
carrier  bet  w  cen  Mia/ /ina  and  Trabaro.in  Italy. in  1878, and 
was  living  eight  year-after  the  operation.  One  of  Foulis* 
cases  lived  seventeen  and  a  half  months  after  laryng 
tomy.  Caselli's  case  two  years.  F.  Lange's  seven  months, 
and  Arpad  Qerster's  one  year.  The  duration  of  life  after 
unilateral  laryngectomy  for  primary  sarcomaof  the  larynx 
is  as  follows:  Gersterscase  lived  oneyear,  and  died  of 
pleurisy;  there  was  no  recurrence  Kiister's  case  is  re- 
ported as  cured,  bul  definite  information  is  inaccessible 
to  the  writer.  Excellent  statistical  tables  of  partial  and 
complete  laryngectomies  have  been  prepared  by  M.  M 
keii/ie,  Foulis,  Ilium,  Burow,  Halm.  Baratoux,  and 
(..hen.  The  number  of  recorded  laryngectomies  (partial 
and  complete)  al  this  writing  is  about  one  hundred  and 
twenty-five. 

C01  rse  \\i>  Termination.— Sarcoma,  as  a  primary 
disease  affecting  the  larynx,  is  generally  slow  in  iis  course, 
and  the  malady  i-  usually  of  from  one  to  two  years'  Stand- 
ing  when  the  patients  seek  medical  aid.  The  termination, 
if  there  has  been  no  surgical  interference,  is  generally  from 
<  alive  apnoea, resulting  from  laryngeal  stenosis;  but, 
in  the  tracheotomatized  subject,  death  most  frequently 
results  from  exhaustion  or  pyaemia.  Extensive  peri- 
chondritis, secondary  abscesses,  and  destruction  of  the 
cartilaginous  Btructure  of  the  larynx  are  liable  to  take 
place  during  the  ulcerative  period  of  the  disease. 


A\V\ 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Larynx. 
Larynx. 


The  destruction  and  disintegration  of  the  soft  tissues 
and  cartilaginous  framework  of  the  organ  may  be  so  ex- 
tensive as  to  result  in  the  formation  of  fistulous  communi- 
cations between  the  air-  and  food-passages,  as  well  as  in 
the  expectoration  of  necrosed  cartilages. 

Treatment. — The  treatment  of  primary  sarcoma  of 
the  larynx  is  extremely  unsatisfactory.  It  may  be  divided 
into  palliative  and  radical  measures. 

The  pa lliat ire  treatment  includes,  in  addition  to  proper 
systemic  medication,  the  topical  treatment  of  the  larynx 
through  the  natural  passages  and  the  early  performance 
of  tracheotomy. 

The  systemic  management  of  malignant  disease  is  fully 
considered  in  another  portion  of  this  Handbook,  and  the 
necessary  topical  measures  have  been  already  discussed 
in  the  article  on  Larynx,  Carcinoma  of. 

Tracheotomy  should  be  done  early  in  the  course  of  sar- 
coma— on  the  first  symptoms  of  dyspnoea  occurring,  and 
before  the  strength  of  the  patient  is  reduced  from  insuffi- 
cient oxygenation.  Always,  as  in  carcinoma,  the  trache- 
otomy should  be  made  as  tar  from  the  seat  of  disease  us 
possible,  and  life  may  be  thereby  prolonged  from  one  to 
four  years. 

Badical  treatment  comprises  intralaryngeal  extirpation, 
thyrotomy,  subhyoidean  pharyngotomy,  and  partial  or 
total  extirpation  of  the  larynx. 

Mackenzie,  Navratil,  and  Tuerck  report  cases  of  pri- 
mary sarcoma  of  the  larynx  radically  cured  by  intralaryn- 
geal operation  ;  but  in  the  writer's  opinion  there  is  great 
doubt  about  the  propriety  of  relying  upon  such  a  proce- 
dure in  growths  possessing  the  infiltrating  tendencies  of 
sarcomata.  Again,  the  tumor  is  not  always  either  well 
defined  or  circumscribed.  Butlin  questions  the  accuracy 
of  the  above  cures.  He  further  says,  in  most  instances  it 
is  necessary  to  do  more  than  remove  the  seat  of  attach- 
ment of  the  sarcoma,  and  that  a  tolerably  wide  area  of  the 
surrounding  parts,  even  when  these  present  a  perfectly 
healthy  aspect,  must  be  removed. 

Thyrotomy  has  not  been  attended  with  favorable  results, 
'  and  the  weight  of  opinion,  including  Bruus',  is  decidedly 
opposed  to  its  performance.  It  might  be  successful  where 
the  disease  was  limited  to  one  vocal  band,  if  a  thyrotomy 
were  performed,  the  band  removed,  and  the  surrounding 
tissues  carefully  cauterized  (see  article  Tracheotomy). 

Subhyoidean  pharyngotomy  is  only  to  be  resorted  to 
when  the  epiglottis  is  the  seat  of  the  sarcoma,  and  it  there- 
fore has  a  limited  scope  of  usefulness  (see  article  Tracheo- 
tomy). 

Total  Extirpation. — Upward  of  twelve  total  extirpa- 
tions have  been  performed  for  sarcoma  of  the  larynx, 
and  among  them  is  Bottini's  famous  case,  already  re- 
ferred to  in  this  article. 

In  the  writer's  judgment,  the  future  usefulness  of  this 
operation  will  be  chiefly  limited  to  the  treatment  of  dis- 
ease of  a  sarcomatous  nature,  and  then  at  an  early  stage 
of  its  existence.  A  small  commencing  sarcoma,  circum- 
scribed, slightly  infiltrated,  and  occurring  in  an  otherwise 
vigorous  patient,  would  certainly  offer  every  chance  of  a 
radical  cure  if  subjected  to  complete  extirpation.  In- 
creased experience  and  reliable  statistics  are  urgently 
needed  to  settle  the  propriety,  not  to  say  the  justifiability, 
of  complete  laryngectomy,  and  the  near  future  bids  fair 
to  furnish  the  same. 

Cohen  says  :  "  Taking  for  granted,  as  we  are  bound  to 
do,  that  death  was  imminent  in  the  above  cases  [those  of 
Bottini,  Caselli,  and  others]  when  the  extirpation  was  re- 
sorted to,  we  have  a  considerable  prolongation  of  life  in 
every  instance,  and  a  remarkable  prolongation  in  two." 
_  As  far  as  our  limited  statistics  go,  therefore,  the  opera- 
tion of  extirpation  of  the  larynx,  in  hopeless  cases  of  sar- 
coma, is  worthy  of  the  serious  consideration  of  the  sur- 
geon. 

Consult  articles  Larynx,  Carcinoma  of,  and  Laryngec- 
tomy for  further  information  regarding  this  operation. 

Partial  Extirpation. — A  very  small  number  of  partial 
laryngectomies  are  recorded  in  medical  literature,  too 
few  to  furnish  a  basis  upon  which  to  found  any  con- 
clusions of  practical  value.  Hahn  has  claimed  that  par- 
tial excision  for  carcinoma  was  followed  by  as  few  re- 


currences as  was  total  excision.  But  while  this  may  be 
true  of  carcinoma,  the  characteristic  tendenc3r  of  sarcoma 
to  infiltrate  renders  the  operation  of  doubtful  utility 
(consult  article  on  Laryngectomy). 

Note. — For  the  literature  of  primary  sarcoma  of  the  larynx,  and  illus- 
trations of  the  same,  consult  article  "  Larynx,  Carcinoma  of." 

Ethelbert  Carroll  Morgan. 

LARYNX,  STENOSIS  OF  THE  (Stricture  of  the 
Larynx,  Contraction  of  the  Larynx).  Stenosis  of  the 
larynx  may  be  defined  as  that  condition  of  the  organ  in 
which  its  calibre  is  diminished  to  such  an  extent  as  to  in- 
terfere with  respiration  and  endanger  life.  It  may  result 
from  causes  within  the  larynx  or  external  to  it. 

Before  the  introduction  of  the  laryngoscope  little  was 
known  of  this  condition.  Here  and  there  in  medical  lit- 
erature some  cases  of  contraction  of  the  larynx  are  re- 
ported, occasionally  treated  intelligently,  as  in  Liston's 
case  in  1828,  where  the  obstructed  larynx  was  dilated 
after  a  tracheotomy.  Bouchut  also,  in  1858,  and  Horace 
Green,  about  the  same  time,  taught  that  with  the  larynx 
constricted  by  oedema  or  croup,  life  could  be  preserved 
by  the  introduction  of  a  tube  ;  but  such  remedial  measures 
were  looked  upon  with  disfavor  by  the  authorities  of  the 
day,  and  it  was  reserved  for  later  observers  to  define  the 
causes  which  produce  this  condition,  to  demonstrate  its 
location  and  appearance,  and  to  devise  means  for  its  re- 
lief. 

Among  the  first  to  operate  for  stenosis  by  the  aid  of 
the  laryngoscope  were  Marduel  in  1803,  and  Delore  in 
1864.  Since  then  Stoerck,  Schroetter,  Mackenzie,  Tuerck, 
Weinlechner,  Elsberg,  Koch,  Hering,  and  many  others 
have  contributed  to  the  literature  of  the  subject,  and  have 
added  to  the  knowledge  of  its  method  of  treatment. 

Stenosis  of  the  larynx  may  be  classed,  according  to  its 
anatomical  seat,  as  supra-glottic,  glottic,  or  infra-glottic, 
as  proposed  by  Tuerck,  or  it  may  be  studied  according  to 
the  cause  producing  it. 

The  causes  producing  stenosis  are  : 

1.  Cicatrices  following  the  healing  of  ulcers,  or  the  for- 
mation of  bands  abnormally  uniting  different  parts  of  the 
larynx.  This  condition  we  find  as  the  result  of  consti- 
tutional disease,  as  syphilis,  phthisis,  and  glanders,  after 
wounds  of  the  larynx,  and  following  burns  and  scalds. 

2.  Inflammation,  acute  or  chronic,  the  result  of  which 
is  to  produce  obstruction  of  the  larynx.  Croup,  diph- 
theria, oedema,  perichondritis,  and  chronic  stenosing  in- 
flammation are  included  under  this  head. 

3.  Neoplasms,  where  the  obstruction  is  caused  by  the 
presence  of  growths,  benign  or  malignant. 

4.  Neuroses,  causing  spasms  or  paralysis. 

5.  Compression  of  the  larynx  from  external  causes. 

It  is  evident  that,  in  order  to  intelligently  treat  this  con- 
dition, its  cause  must  be  ascertained.  Of  course,  in  all 
cases  where  asphyxia  is  impending  operative  interference 
is  demanded  ;  but  the  method  of  operating,  and  the  meas- 
ures to  be  adopted  after  the  emergency  has  passed,  must 
depend  entirely  upon  a  knowledge  of  the  cause  producing 
the  obstruction. 

The  laryngoscopic  appearance  of  a  stenosed  larynx 
naturally  varies  with  the  character  of  the  obstructing  ele- 
ment. In  oedema,  from  whatever  cause,  we  have  a 
smooth,  shining  swelling,  differing  in  color  according  as 
it  is  produced  by  acute  inflammation,  tuberculosis,  or 
Bright 's  disease.  In  syphilis  we  have  a  ragged,  deformed , 
irregular  larynx,  sometimes  filled  with  vegetations,  and 
sometimes  obstructed  by  membranous  bands  and  adhe- 
sions ;  in  cancer  we  find  ulcerated  masses,  sanious  and 
vegetating  ;  in  perichondritis  the  deformed  condition  of 
the  larynx  and  the  presence  of  abscess  point  to  the  nature 
of  the  disease,  while  the  appearances  of  polypi  and  of 
spasm  or  paralysis  are  at  once  apparent  on  examination. 

The  symptoms  of  stenosis  are  those  of  obstructed  res- 
piration. At  first  there  is  but  slight  interference  with 
breathing  ;  there  is  a  hissing  sound  "in  inspiration  which 
gradually  becomes  stridulous,  and  in  some  cases  is  char- 
acteristic. Fauvel  claims  to  recognize  cancer  of  the 
larynx  by  the  peculiar  reedy  sound  of  the  respiration. 
Later  on  appear  symptoms  of  extreme  dyspnoea,  which 


431 


I. it  rj  nil 

l.ar)  ii  \. 


REFERENCE    [IANDBOOK    OF   THE    MEDICAL   SCIENCES. 


m.i-i  marked  during  Bleep  This  characteristic  la 
(■..in i n< 'ii  in  all  larynj  i  al  sti  noses,  and  is  explained  h\  the 
la.  i  that  the  patient,  during  his  ■  tours,  calls  into 

action  the  dilating  muscles  of  the  glottis,  which  during 
sleep  are  withdrawn  from  the  control  of  the  will  (Kris 
haber  and  Lepine).     Ajb  the  dyspnoea  increases,  the  face 
iii«  — ■  cyanosed,  th<  asphyxia  appear,  and 

tracheotomy  is  inevitable.     The  voice  is  not  necessarily 
affected,  though  usually  il  is  modified  as  the  disease  ad 
ranees,  gradually  becoming  weaker  until  ii  isfinallj  ex 
tinguished.     In  cases  where  pediculated  growths  occur 
in  the  larynx,  the  voice,  al  flrsl  interfered  with,  becomes 
clear  as  the  lumor  makes  its  waj  pasl  the  vocal  cords. 

The  diagnosis  of  1  n  aosis  is  nol  difficult     The 

dyspnoea  and  Btridulous  respiration  indicate  itatonce, 
hut  the  nature  and  Beal  of  the  obstruction  can  on] 
made  known  by  the  laryngoscope  The  adhesions,  con- 
traction, or  tumors  which  cause  the  stenosis  are  imme- 
diately Been,  and  the  character  of  the  disi  tied. 
The  progress  of  the  Btenosis  aids  in  the  diagnosis.  Tern 
porarj  obstruction  on  rapidly,  while  permanent 
ones  ini\  require  months  or  years  to  bring  aboul  aphonia 
or  serious  embarrassment  of  respiration.  The  dyspnoea 
occurring  in  the  course  of  Bcarlel  fever  would  indicate 
the  formation  "l"  false  membrane;  in  the  course  of 
phthisis  one  would  suspecl  oedema  or  ulcerations  ;  «  bile 
in  syphilis  one  would  naturally  in-  led  to  conclude,  even 
before  examination,  thai  the  difficulty  in  respiration  was 
the  result  of  cicatricial  contraction  or  of  the  presence  of 
tmmy  tumor, 

The  prognosis  of  laryngo-stenosis  is  favorable  as  re- 
gards life,  provided  an  artificial  opening  can  be  made  be 
low  the  Beal  of  obstruction.  Since  the  introduction  of 
improved  methods  of  treatment  the  chances  of  ultimate 
cure  by  systematic  dilatation  have  increased,  though  the 
tendency  to  reproduction  of  the  Btenosis  is  very  gn 
Ajb  yel  the  number  and  proportion  of  cases  cured  by 
mechanical  means  nave  not  been  large,  but  there  is  every 
reason  to  hope  that,  as  the  result  of  a  wider  experience  in 
the  u i  nn  ans  already  know  n,  the  number  of  success- 
ful cases  will  be  increased. 

In  order  to  thoroughly  understand  the  nature  of  the 
Ii  ai  .us  producing  larj  ng<  al  stenosis,  it  will  he  necessary 
to  rapidly  pass  in  review  their  various  causes. 

Ci<  ITRICE8.— Firsl  in  order  of  importance  are  the  de- 
formities resulting  from  the  reparation  of  injuries  caused 
by  constitutional  diseases,  viz.,  syphilis,  phthisis,  and 
glanders,  and  the  cicatricial  contractions  following  wounds 
of  the  larynx,  burns,  and  scalds. 

8yph.il  I  Stenosis  of  the  larynx  in  syphilis  is  usually 
a  manifestation  of  the  tertiary  Btage.  ( lases  have  been  ob- 
served h  heir  ulcerations  of  the  secondary  Btage  have  been 
tin- scat  of  irregular  granulations,  which  have  increased 
..Ii  a  size  as  to  obstruct  respiration  ;  but  these  are  very 
tare,  the  changes  in  the  larynx  being  brought  aboul  usu- 
ally by  the  gummatous  tumor,  the  superficial,  and  the  deep 
ulcer  "t  the  U  rtiary  Btage.  The  superficial  specific  ulcer 
urs  in  the  pharynx  as  well  as  in  the  larynx.  It  easily 
penetrates  the  epithelium  of  the  mucous  membrane,  and 
cicatrizes  as  a  flat,  fibrous,  corrugated  or  stellate  disk,  in- 
capable  of  producing  contraction,  though  when  located 
at  the  opening  "i  tin  glottis  it  may  cause  adhesion  of  the 
adjacent  Burfaces,  and,  it'  ulceration  of  the  pharynx  be 

nt  at   thesame  time,  adhesi f  the  pharyngeal  to 

ice  may  occur.  The  deep  ulcerating 
Byphilide,  the  gummy  Byphilide  of  Fournier,  is  the  lesion 
which  is  characteristic  of  the  later  stages  of  laryngeal 
syphilis,  it  occurs  manj  years  after  infection,  and  pro- 
duces the  gravest  lesions,  it  destroys  the  mucous,  Bub- 
mucous,  and  muscular  tissU(  -  ;md.  penetrating  more 
deeply,  gives  rise  to  perichondritis,  destroying  the  carti- 
It  usually  attacks  the  epiglottis  first,  thickening 
it  and  then  destroying  it  by  progressive  ulceration,  and 
then  attacks  the  larynx,  though  the  reverse  sometimes 
occurs.  It  is  to  the  cicatrization  of  this  form  of  ulcer 
that  the  contraction  and  deformity  of  the  larynx  resulting 
in  Btenosis  are  due  \N  here  other  cartilages  than  the  epi- 
glottis are  attacked  thej  are  destroyed  in  their  coverii 
and  arc  discharged  Into  thecavitj  of  the  larynx,  rarely 


making  their  waj  to  the  external  surface.  The  result  of 
the  perichondritis  is  to  cause  submucous  fibrinous  infill 
tratfon,  which  sometimes  becomes  organized  and  i-  1 1 
formed  into  a  dense  fibrous  tissue,  giving  rUc  to  a  chronic 
oedema,  and  causing  deformity  and  contraction.  Fre- 
quently hypertrophies  occur,  which  an  Usually  seen  <>n 
the  inter  ar\  ten., id  fold,  the  inner  posterior  surface  of  the 

lal'.v  QX,  Or  OH  tit  "ids. 

my  tumors  occur  less  frequently  than  ulceration. 
Thej  an-  of  varying  Bize,  smooth  and  round,  of  a  yel- 
lowish tint,  and  covered  with  pus  or  mucus.  They  are 
generally  found  on  the  epiglottis  and  ventricular  hands, 

though  they  may  occur  in  any  part  of  the  larynx.  It  is 
1"   the   bill  [own  of  these  tumors  that  sonic  ami 

ascribe  the  deep  ulceration  of  the  larynx,  resting  this 
opinion  upon  the  resemblance  between  the  deep  ulcera- 
tions of  the  larynx  and  the  ulcerating  gummy  lumoi 

the  pharynx. 

rization  of  the  loss  of  tissue  caused  by  the 
deep  ulcerative  Byphilide  causes  the  most  serious  results 
in  the  way  of  adhesions  and  contractions,  which  maj  in- 
volve every  portion  of  the  larynx  and  trachea.     A  < . 
reported  by  Heinze,1  where  bands  of  adhesion  ran  from 
the  pharyngeal   wall  to  the  epiglottis  and  back  of  the 
He.  farmings  funnel  shaped  cavity  with  an  opening 
of  about  a  centimetre  in  width,  easily  closed  by  the  tip  of 
the  little  finger.     Nol  infrequently  the  glottic  oriti.  ■ 
obstructed  by  a  membranous  hand  stretched  between  the 
\  oral  cords,  as  reported  by  Elsberg,  Ntn  ralil,  and  otl  i 
while  numerous  cases  ha/e  been  observed  of  adhesion 

of  the  ventricular  hands  to  each  other,  of  the  Ventricular 

hand  to  the  vocal  cord  below,  of  the  vocal  cords  to  each 

other,  and  of  the  inner  surfaces  of  the  arytenoid  carti- 
rendering  the  vocal  cords  Immovable. 

The  cicatrization  of  the  deep  ulcers,  and  of  the  Ii 
tissue  caused  by  the  necrosing  cartilages,  often  produ 
most  serious  deformities,  the  parts  being  distorted  and 
welded  togi  i  her  in  Buch  a  w  ay  as  to  he  totally  unrecogniz- 
able.   Where  there  has  been  much  destruction  of  the  • 
parts  the  resulting  contraction  is  often  very  great.     The 
neoplasms  formed  in  the  course  of  destructive  syphilis 
frequently  obstruct  the  larynx.     A  case  js  reported  by 
Tauher.-  where  a  neoplasm  causing  stenosis  occurred  in 
a  patient  whos,.  primary  infection  took  place  forty-five 
years  previously.     The  thickening  and  hypertrophy  of 
"the  lips  of  the  glottis,  which  is  one  of  tin-  results  of  the 
syphilitic  morbid  process,  often  plays  an  important  part 
in  the  production  of  stenosis 

Congenita]  syphilis  may  give  rise  to  stenosis  of  tin-  lar- 
ynx. In  a  case  reported  by  Frankel/  a  child,  two  months 
old,  manifested  symptoms  of  syphilis,  and  three  v.' 
later  died  of  laryngeal  stenosis,  a  post-mortem  exami- 
nation show  e.l  necrosis  of  the  cricoid  and  arytenoid  carti- 
lages,  and  an  abscess  breaking  through  into  the  cavity  of 

the  larynx.  .1.  N .  Mackenzie  *  describes  a  form  of  con- 
genital syphilis  in  which  interstitial  laryngeal  inflamma- 
tion causes  a  gradual  deposit  of  fibrous  material  within 

the  larv  lix  and   results  ill  steuosjs. 

The  diagnosis  of  syphilitic  ulcers  is  not  always  easy. 
Von  Ziemssen  declares  that  there  is  nothing  pathogno- 
monic  in  their  appearance,  while  Mackenzie8  says  that 
they  can  he  easily  distinguished  from  cancer  and  phthisis. 

th ily  allc  Ctions  in  w  liich  error  may  occur.    The  in 

in  syphilis  are  apt  to  he  single,  rapid  in  development,  ir- 
regular in  shape,  and  with  an  inflammatory  holder.  The 
ulcers  of  phthisis  ate  numerous,  slow  in  progress,  round, 
and  with  a  paler  surrounding  tissue,  and  when  tin' 
infiltration  of  the ary -epiglottic fold  its  peculiar  pyrifonn 
shape  is  pathognomonic.  When  the  epiglottis  is  ulcer- 
ated, as  it  may  hi'  in  either  disease,  it  is  the  upper  surface 
which  is  most  frequently  affected  in  syphilis,  while  in 
phthisis  it  is  the  lower  one  Tin  swelling  in  the  vicinity 
of  the  ulceration  is  tinner  than  the  similar  condition  in 
tuberculosis,  and  there  is  not  so  abundant  a  secretion  of 
t. us  and  mucus.  In  cancer  the  rate  ol  development 
the  ulcer  is  slower  than  in  syphilis,  and  more  rapid  than  in 
phthisis.  It  is  preceded  by  the  formation  of  a  growth, 
and  the  surrounding  membrane  is  acutely  inflamed.  \'» 
sides  this  v\e  ha\<  the  antecedent  manifestations  ol  syph* 
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ilis  ;  where  these  are  wanting,  and  the  nature  of  the  rase 
is  doubtful,  the  results  of  antisyphilitic  treatment  will 
set  the  matter  at  rest. 

Phthisis. — Tubercular  disease  of  the  larynx  may  cause 
stenosis  in  several  ways.  There  may  be  oedema  caused 
by  submucous  infiltration,  or  resulting  from  caries  of  the 
cartilages.  There  may  be  paralysis  of  the  vocal  cords 
due  to  the  pressure  of  interstitial  deposit,  the  stenosis 
varying  with  the  degree  of  swelling  and  the  amount  of 
fixation  of  the  cords,  or  the  paralysis  may  result  from 
compression  of  the  recurrent  laryngeal  nerve.  Granula- 
tions may  spring  up  from  the  bases  of  tubercular  ulcera- 
tions, which  increase  in  size  until  they  produce  dysp- 
noea, and  which,  when  they  occur  on  the  vocal  cords, 
may,  through  adhesive  inflammation,  cause  the  forma- 
tion of  a  web,  such  as  is  found  in  syphilis.  Stenosis 
may  also  occur  from  the  deformity  resulting  from  de- 
struction of  the  cartilages,  and  from  tumors  in  the  larynx 
composed  of  aggregations  of  miliary  tubercle  in  various 
stages. 

There  is  nothing  characteristic  at  first  in  the  sj-mptoms 
of  this  disease,  which  are  the  usual  ones  of  chronic  laryn- 
gitis ;  dysphonia  and  dysphagia  being  present  later  on 
in  a  great  proportion  of  the  cases.  Shortness  of  breath 
is  very  common,  but  laryngeal  dyspnoea  is  rare.  Exam- 
ination with  the  laryngoscope  shows  a  markedly  anaemic 
condition  of  the  larynx.  In  very  many  cases  there  is  in- 
filtration of  the  ar3--epiglottic  folds,  which  appear  as  two 
large  pyriform  tumors,  largest  at  the  posterior  middle 
line  and  becoming  smaller  as  they  approach  the  epiglot- 
tis, and  which  is  almost  pathognomonic  of  the  disease. 
Tiie  inter-arytenoid  fold  is  obscured  by  this  infiltration, 
which  also  interferes  with  the  action  of  the  arytenoid 
cartilages  and  so  prevents  approximation  of  the  vocal 
cords.  Irregular  granulations  appear  in  the  inter-aryten- 
oid space,  on  the  inner  surface  of  the  arytenoid  cartilages, 
ami  in  the  various  parts  of  the  larynx,  sometimes  being 
sufficiently  large  to  impede  respiration.  The  inter-ary- 
tenoid fold  and  the  whole  interior  of  the  larynx  is  bathed 
in  pus.  The  vocal  cords  are  congested  and  thickened, 
and  frequently  studded  witli  spots  of  ecchymosis.  The 
epiglottis  is  thickened  and  frequently  destroyed  by  ulcer- 
ation, and  the  ventricular  bands  are  swollen  and  ulcerated. 
As  the  disease  progresses,  the  mucous  membrane  of  the 
vocal  cords  and  of  the  larynx  is  destroyed  by  ulceration, 
and  perichondritis  and  destruction  of  the  cartilages  en- 
sue ;  the  parts  become  so  swollen  as  to  be  unrecognizable, 
adhesion  takes  place  between  various  parts,  and  the  whole 
appearance  of  the  deformed  and  irregular  larynx  is  that 
of  disintegration  and  destruction. 

In  the  progress  of  laryngeal  phthisis  there  are  two 
stages,  the  stage  of  deposit  and  the  stage  of  ulceration. 
The  first  stage  is  nearly  always  accompanied  by  oedema, 
the  epithelium  being  rarely  altered,  even  when  there  is 
considerable  infiltration.  The  deposit  is  composed  of 
tubercle ;  it  is  found  both  in  the  mucous  and  submucous 
tissue,  and  its  source  is  from  within,  though  some  ob- 
servers have  ascribed  it  to  irritation  from  unhealthy 
sputa. 

In  the  ulcerative  stage  we  find  three  forms  of  ulcer. 
Sometimes  the  whole  extent  of  the  larynx  is  covered  with 
little  erosions,  due  to  epithelial  desquamation  of  the  mu- 
cous membrane,  and  usually  found  near  the  glandular 
openings  so  numerous  in  the  larynx.  At  other  times  the 
itlceration  is  sharper  and  deeper  ;  there  is  suppurative 
periadenitis  with  necrosis  and  elimination  of  the  gland, 
accompanied  by  loss  of  substance  more  or  less  extensive. 
The  mucous  membrane  is  then  detached  and  thick- 
ened, the  edges  of  the  ulcer  are  indurated  and  irregu- 
lar, and  the  bottom  filled  with  detritus  and  bloody  pus. 
Later  on  the  subjacent  parts  are  invaded  by  suppuration, 
the  muscles  destroyed,  and  the  cartilages  necrosed  and 
rendered  carious. 

In  the  third  variety  gray  granulations  appear  under 
the  epithelium  of  the  mucous  membrane  ;  they  atrophy 
and  disintegrate,  producing  a  crater-like  ulcer  ;  the  ulcers 
of  the  neighboring  granulations  coalesce  and  form  a 
superficial  ulcer  with  scalloped  edges  ;  later  on  infiltra- 
tion occurs,  then  inflammatory  irritation  and  suppuration, 
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and    the   appearance   is   the  same  as  in  the  ulcer  with 
bloody  base  described  above. 

The  whole  tendency  of  tubercular  ulceration  is  to  de- 
struction ;  there  is  no  tendency  to  repair,  though  autop- 
sies have  discovered  a  few  cases  of  cicatrized  phthisical 
laryngeal  ulcers.  When  the  cartilages  are  attacked,  ab- 
scesses often  form  which  seriously  interfere  with  respira- 
tion. When  caries  of  the  cricoid  cartilage  occurs  we  are 
very  likely  to  have  attacks  of  suffocation,  which  may  re- 
quire instant  tracheotomy. 

The  disease  most  likely  to  be  confounded  with  laryn- 
geal phthisis  is  syphilis,  from  which  it  may  be  differen- 
tiated by  the  symptoms  detailed  above. 

Laryngeal  phthisis  has  sometimes  been  observed  before 
any  disease  of  the  lung  is  discovered,  but  all  cases  exhibit 
pulmonary  lesions  before  death. 

The  progress  of  laryngeal  phthisis  is  invariably  fatal,  the 
duration  of  the  disease  being  from  a  few  months  to  six 
or  eight  years  ;  the  majority  of  patients,  however,  rarely 
live  beyond  a  few  years. 

Glanders. — When  glanders  attacks  the  human  subject, 
serious  interference  with  respiration  often  occurs,  the  re- 
sult of  infiltration  of  the  mucous  membrane  of  the  larynx, 
winch  takes  place  simultaneously  with  the  development 
of  tubercles  and  ulcers  over  the  whole  respiratory  tract. 
When  the  infiltration  is  extensive,  secondary  oedema  of 
the  mucous  membrane  gives  rise  to  severe  dyspnoea.  If 
recovery  takes  place  the  contraction  of  the  cicatrices  of 
the  ulcers  causes  a  permanent  stenosis. 

Wounds. — Stenosis  of  the  larynx  occurs  as  the  result  of 
incised  or  gunshot  wounds.  Wounds  made  by  a  cutting 
instrument  frequently  result  in  the  formation  of  a  mem- 
branous web,  and  sometimes  abnormal  union  of  the  parts 
takes  place.  Fragments  of  cartilage  may  adhere  together, 
deforming  the  larynx,  and  cases  are  reported  where  in 
one  instance  the  skin  of  the  neck  became  adherent  to  the 
posterior  wall  of  the  larynx,  and  in  another  to  the  an- 
terior wall  of  the  pharynx.6  After  gunshot  wounds  res- 
piration may  be  interfered  with  as  the  result  of  consequent 
oedema  or  paralysis. 

Fracture  of  the  larynx  may  be  the  cause  of  stenosis 
through  effusion  of  blood  into  the  submucous  tissue,  and 
the  deformity  resulting  from  the  displaced  cartilages 
may  give  rise  to  permanent  narrowing.  Henocque 7  re- 
ports a  case  where  its  fracture,  produced  by  a  carriage 
wheel,  caused  an  incurable  stenosis. 

The  injuries  caused  by  scalds  of  the  larynx,  by  burns, 
and  the  swallowing  of  caustic  fluids,  also  result  in  con- 
traction and  stenosis. 

2.  Inflammations. — In  inflammation  of  the  larynx, 
both  acute  and  chronic,  narrowing  of  its  calibre  occurs 
either  from  oedema,  from  the  exudation  of  false  mem- 
brane, as  in  croup  and  diphtheria,  from  the  deposit  of 
organized  material,  as  in  chronic  stenosing  inflammation 
(chorditis  vocalis  inferior  hypertrophica),  or  from  the 
results  of  perichondritis. 

(Edema  is  found  as  a  symptom  of  acute  disease  either 
above  or  below  the  vocal  cords  ;  it  may  be  produced  in 
the  course  of  chronic  laryngitis  resulting  from  constitu- 
tional causes,  by  perichondritis  of  whatever  origin,  and 
by  abscesses,  injuries,  and  wounds  of  the  larynx.  It 
sometimes  occurs  in  the  progress  of  Bright's  disease,  and 
has  been  encountered  in  all  the  exanthemata  generally 
coming  on  during  convalescence.  It  is  the  result  of  an 
infiltration  into  the  mucous  membrane  or  into  the  sub- 
mucous connective  tissue,  which  may  be  either  serous, 
sero-sanguineous,  or  sero-purulent  ;  its  first  result  is  to 
impede  respiration  and  then  to  permanently  obstruct  it. 
If  relief  is  not  afforded,  either  by  operative  measures 
or  by  the  subsidence  of  the  swelling,  death  occurs  in  a 
period  varying  from  a  few  hours  to  some  da}Ts.  The  im- 
mediate cause  of  the  effusion  is  impediment  to  the  free 
venous  circulation  in  the  larynx  resulting  from  mechani- 
cal obstruction,  or  from  paralysis  of  the  walls  of  the  ves- 
sels. The  symptoms  are  those  of  obstructed  respiration. 
When  the  (edema  depends  on  acute  disease  the  paroxysms 
of  dyspnoea  are  violent,  abrupt,  and  of  frequent  occur- 
rence, and  sometimes  the  patient  is  suffocated  before  aid 
can  be  afforded.     In  chronic  disease  the  progress  is  more 
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deliberate,  the  paroxysms  occurring  af  longer  intervals 
which  gradually  be<  ome  more  frequent,  until  death  i :i U< — 
place,  unless  tracheotomj  is  resorted  to. 

The  appearance  of  oedema  is  characteristic.  The  ary- 
epiglottic  folds  arc  seen  as  pale-yellowish  or  red  globular 
Bwellings,  translucent,  and  in  general  appearance  nol  un- 
like an  oedematous  prepuce  (Solis-Cohen);  only  a  small 
chink  is  lefl  for  the  passage  of  air,  which  becomes  nar- 
rower during  inspiration;  the  ventricular  band  i-  in- 
volved, and  the  vocal  cords  are  invisible.  During  in- 
Bpiration  the  currenl  of  air  forces  the  v  w  i  •  1 1  i  1 1  -_>  -  together, 
while  during  expiration  thej  are  Boraetimes  separated, 
affording  a  view  of  the  vocal  cords.  Hemorrhagic  oedema 
is  not  always  the  result  of  traumatism  ;  it  has  been  ob- 
served in  naemorrhagic  -mall  pox,  and  as  the  result  ol 
salivation  following  mercurial  inunction. 

Fur  the  BtenoBisao  ompanying  eroiip  and  iiij,)iiln ii,i  we 
refer  the  readei  i"  the  articles  on  these  diseases, 

Perichondritis. — Primary  inflammation  of  the  peri 
chondrium  <>r  the  larynx  is  rare  ;  it  is  generally  the  re 
sul  i  of  inflammatory  or  destructive  disease  of  the  mucous 
membrane,  Buch  as  we  find  in  syphilis,  tubercle,  or  can- 
cel In  Europe  many  cases  occur  as  a  result  of  typhoid 
fever,  which  is  there  one  of  the  more  common  causes  of 
Btenosis,8  while  in  this  country  such  consequences  are 
rare. 

W  hi  11  the  inflammation  of  the  cartilage  is  acute,  there 
is  swelling  followed  by  purulent  infiltration,  which  dis- 
Beets  the  perichondrium  from  its  cartilage  and  gives  rise 
to  necrosis ;  while  the  meat  inflammatory  oedema  of  the 
first  stage  tends  to  produce  laryngeal  Btenosis. 
•  When  the  inflammation  is  less  acute  and  goes  on  to 
suppuration,  we  find  the  abscess  projecting  into  the  cav- 
ity of  the  larynx,  the  cartilages  become  necrosed,  while 
the  perichondrium  is  totally  destroyed.  Finally  the  ab- 
scess is  evacuated,  generally  through  the  mucous  mem- 
brane, and  the  necrosed  cartilages  arc  discharged,  after 

which  the  aperture    may  he   closed    bj    new    formation    of 

connective  tissue,  the  result  of  which,  along  with  the  loss 
of  substance,  is  to  so  modify  the  condition  of  the  larynx 
as  to  seriini»iy  interfere  with  its  calibre.  It  rarely  hap 
pens  that  this  termination  occur-  ;  a-  a  rule  the  necrosed 
cartilage  maintains  a  suppuration  causing  a  callous  thick- 
ening of  the  tissue.    The  abscess  may  discharge  externally 

as  w  ell  as  internally,  anil  sometimes  the  increased  volume 
of  the  cartilage  itself  closes  the  cavity  of  the  larynx. 
It  is  not  always  easj  to  diagnose  laryngeal  perichondritis 
at  its  outset.  Pain,  increased  bj  pressure  on  the  larynx, 
by  Bwallowing,  and  speaking;  cough,  hoarseness,  and 
swelling  of  the  lymphatic  glands  of  the  neck— all  of  these 
i  oming  on  in  the  course  of  any  of  the  disease-  which  may 
cause  perichondritis,  especially  it'  stenosis  occurs,  point 
to  inflammation  of  the  cartilages.  The  swellingof  the  ab- 
scess cans,-  obstruction  of  the  gravest  character,  and  not 
infrequentlj  tracheotomy  musl  he  performed  without  de- 
laj  All  of  the  cartilages  of  the  larynx  may  be  affected, 
the  arytenoids  usually  in  phthisis,  their  destruction  and 
elimination  being  often  accomplished  without  any  con- 
siderable disturbance  of  respiration.  It  is  otherwise  with 
inflammation  affecting  the  cricoid.  Here  the  symptoms 
are  those  of  Btenosis  of  the  highest  grade,  caused  by  the 
protuberance  of  the  abscess  from  the  posterior  wall.  The 
stenosis  is  sometimes  -till  further  aggravated  bj  the  me 
dian  position  of  the  vocal  cord-  caused  by  spasm,' or  by 
paralysis  from  the  destruction  of  the  posterior  crico  an 
lenoid  muscles,  and  bj  the  deformity  resulting  from  the 
sinking  in  of  the  soft  parts  following  the  loss  ofcarti- 
In  thyroid  perichondritis  the  Btenosis  i-  caused 
bj  the  bulging  inward  ol  tiie  abscess,  and  the  oedema  of 
the  surrounding  pari-.  A-  a  rule,  the  prognosis  of  peri 
chondritis  of  the  larynx   i-  unfavorable.     When  life  i- 

not  destroyed  by  the  cails;iti\c  disease,  the  exhausting 
results    of   the    destructive    process    cause    death.       When 

traumatism  or  syphilis,  and  in  -ome  cases  when  typhoid 
fever  is  the  exciting  cause  of  the  inflammation,  the  mor- 
bid process  may  he  miic -ted  even  alter  tracheotomy  has 

been  performed,  though  contraction  of  the  canal   usually 

goes  on,  producing  a  stenosis  which  treatment  maj  palli- 
ate and  occasionally  i  ure. 


Chronic  Stcnoring  Inflammation.  There  is  a  chronics 
inflammation  oi  the  subglottic  region  which  is  not  an  in- 
frequent cause  of  stenosis  oi  the  larynx.  It  is  compara- 
tively rare  in  this  country,  few  case-  having  been  re- 
ported, but  is  more  common  in  Europe.  The  i 
was  first  described  —  though  ease-  had  been  previously ob> 
served —  by  Gerhardt,  in  ls7:i.  under  the  nameof  chorditii 
vocalis  inferior  h\  pert  rophica.  a  designation  w  hich  is  not 
entirely  correct,  a-  the  disease  may  invade  any  portion  of 
the  larynx.  Since  then  it  ha-  be<  n  more  fully  studied  by 
Schroetter,  ami  cases  have  been  reported  by  Burow, 
Marian,  Ganghofner,  Chiari,  Scheff,  and  others.  The 
di-ea-e.  if  seated  in  the  larynx,  -how-  it-elf  tirst  by 
hoarseness;  if,  however,  a-  sometimes  happens,  jt  i"s 
tracheal,  then  dyspnoea  i-  the  first  symptom  ;  there  is 
probably  a  history  of  inflammation  of  the  throat  at  soma 
previous  time  ;  then  dyspnoea  appears  and.  as  soon  a-  the 
thickening  i-  of  sufficient  volume,  suffocative  attacks 
occur,  often  attended  by  complete  aphonia.  The  usual 
Seal  of  the  di-ea-e  i-  below  the  vocal  cords,  where  it  is 
seen  by  the  laryngeal  mirror  as  a  graj'  or  red,  smooth, 
Bhining  swelling — though  in  a  case  observed  by  Scheff  ' 
the  ventricular  bands  were  also  thickened.  The  nature 
of  the  affection  i-  in  doubt — it-  immediate  cause  is  inflam- 
mation of  tin-  mucous  membrane,  while  the  patients  are 
usually  of  strumous  constitution.  Stoerck  desci 
disease  producing  similar  rc-ulis.  which  he  calls  chronic 
blennorrheas  of  the  mucous  membrane  of  the  nose,  lur- 
\n\.  and  trachea,  which,  commencing  ill  the  Hares, 
slowly  extends  downward  into  the  pharynx  and  larynx. 
giving  rise  to  inflammation,  infiltration  of  the  mucous 
membrane,  ulceration,  and  finally  cicatrization,  the  larynx 
below-  tin-  cords  being  the  part  most  seriously  affected. 
When  cicatrization  take-  place  it  results  in  a  firm,  white, 
glistening  membrane,  often  completely  encirclii 
larynx  in  iis  lower  portion,  and  diminishing  its  calibre 
by  progressive  contraction.  In  exceptionally  seven 
cicatricial  adhesion  of  the  ventricular  bands  and  of  the 
arytenoids  increases  the  amount  oi  stenosis.  A  i 
this  disease  was  observed  by  me  in  which  the  patient 
Buffered  from  severe  suffocative  attacks.  She  had  been 
under  treatment  for  asthma,  and  was  looked  upon  as  aa 
incurable  case.  Examination  with  the  laryngoscope, 
how  ever,  show  ed  -tciio-i-  of  ihe  larynx;  two  fold-  of 
membrane  were  seen,  one  on  either  side  of  the  larynx, 
neatly  encircling  it  at  about  the  level  of  the  cricoid  car- 
tilage, ami  leaving  an  aperture  of  the  size  of  a  goose-quill ; 
the  breathing  was  stridulous,  and  could  be  heard  in  the 
adjoining  room:  the  dyspnoea  at  times  was  -< 
that  tracheotomj  seemed  inevitable.  The  stricture,  how- 
ever, was  dilated  by  expanding  a  laryngeal  forceps  with- 
in it.  followed  up  by  the  use  of  SeiiroeUcr's  tub, 
the  lumen  of  the  larynx  was  restored  to  nearly  it-  normal 
size.     The  progress  of  the  disease   ha-  heretofore  been 

Unfavorable,    in   that    tracheotomy,    up  to   this  time,    lias 

always  been  unavoidable.  Now  its  timely  recognition 
by  the  laryngoscope  permits  the  institution  of  proper 
treatment  at  an  early  stage,  and  systematic  dilatation 
gives  better  promise  of  cure  than  in  stenosis  resulting 
from  any  other  causi 

:!.  Neopi  isms. — Growths  of  the  larynx  are  a  frequent 
cause  "f  stenosis.  They  may  be  cither  benign  or  malig- 
nant, the  number  observed  of  the  former  largely  predom- 
inating. Thej  appear  at  all  aires,  and  comprise  nearly 
everj  varietj  of  morbid  growth  known  to  pathologist! 
of  the  non-malignanl  tonus  the  papilloma  is  mod 
commonly  encountered.  Next  in  order  of  frequency 
come  the  fibromata;  while  occasionally  we  meet  with 
myxomata,  cystomata,  angiomata,  lipomata,  and  ecchon- 
d roses,  and  Btill  more  rarely  adenomata.      The  symptoms 

of  laryngeal  growths  vary  with  their  nature  and  sin; 
usualh  then- i-  hoarseness,  sometimes  there  is  dyspnoea, 
while  il  the  growth  i-  large,  or  it  so  situated,  even  if  small. 
as  to  obstruct  the  glottis,  croupy  cough  and  paroxysms "f 
dvspiui  a  are  almost  certain  to  be  present.  Thest 
though  of  importance,  arc  of  little  value  compared  to  the 
information  derived  from  the  use  of  the  laryngoscope. 
which  reveals  the  morbid  condition  in  all  its  relations  and 
furnishes  sufB(  ieiit  evidence  for  accurate  diagnosis.    The 
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■characters  of  the  various  laryngeal  growths  will  be  found 
described  under  their  proper  headings  elsewhere. 

The  prognosis  of  benign  growths  of  the  larynx  is  favor- 
able in  a  majority  of  cases ;  they  can  usually  be  removed 
through  the  mouth,  but  in  cases  where  endolaryngeal 
methods  prove  unsuccessful  the  operation  through  exter- 
nal opening  can  be  resorted  to.  Sometimes  a  papilloma 
is  transformed  into  epithelioma  as  the  residt  of  irritation 
following  repeated  attempts  at  removal,  and  adenomata 
are  said  to  be  liable  to  the  same  degeneration. 

Before  the  introduction  of  the  laryngoscope  primitive 
cancer  of  the  larynx  was  thought  to  be  a  rare  affection. 
Occasionally  cases  of  consecutive  cancer  were  observed, 
but  as  a  rule  the  larynx  was  thought  to  possess  a  certain 
immunity  from  the  disease.  Cancer  of  the  larynx,  what- 
ever its  nature,  is  always  primary.  It  never  develops  as 
the  result  of  cancer  in  a  distant  organ,  though  it  may 
arise  by  extension  of  the  disease  from  a  neighboring  part, 
as  the  oesophagus,  tongue,  or  tonsils.  It  generally  occurs 
while  the  patient  is  in  the  best  of  health,  rarely  before 
forty  years  of  age,  and  is  found  more  frequently  in  males 
than  in  females.  It  is  not  of  frequent  occurrence.  Fau- 
vel,  in  380  cases  of  laryngeal  growths,  met  with  but  37 
cancers  in  fifteen  years. 

Cancers  of  the  larynx  present  the  same  histological 
features  as  those  of  other  organs,  and  usually  are  epithe- 
lial (epithelioma)  or  encephaloid.  Some  authors,  notably 
Isambert,"  divide  them  according  to  the  anatomical  scat 
rather  than  their  histological  character,  and  describe  them 
as  extrinsic  or  laryngopharyngeal,  intra-laryngeal  (polyp- 
iform  and  schirrous),  and  sub-glottic  or  tracheal.  This 
division  is  made,  as  it  is  often  impossible  to  obtain  during 
life  a  specimen  of  the  growth  for  microscopical  examina- 
tion, and  in  the  event  of  the  patient's  death  an  autopsy  is 
rarely  obtainable.  Of  the  varieties  of  laryngeal  cancer 
which  have  been  observed  the  majority  are  epithelial,  all 
observers  meeting  with  them  in  the  largest  proportion, 
Fauvel  alone  finding  encephaloid  predominating.  Mac- 
kenzie reports  53  cases,  of  which  45  were  epithelioma,  2 
schirrous,  and  6  encephaloid.  Ziemssen,  in  68  cases,  has 
57  epithelioma,  9  encephaloid,  and  2  villous.  Schroetter, 
in  20  cases,  has  17  epithelioma  and  3  encephaloid,  while 
Fauvel,  in  37  cases,  found  19  encephaloid,  16  epithelioma, 
and  2  doubtful. 

Encephaloid  cancer  begins  as  a  small  undefined  tumor, 
covered  with  red,  smooth  mucous  membrane.  It  progresses 
rapidly  in  size  and  becomes  of  a  whitish-rose  color,  while 
the  surface  is  seen  to  be  irregular,  mammillated,  and  with 
spots  of  ecchymosis.  It  takes  on  a  fungous  appearance, 
and  soon  completely  obstructs  the  larynx,  though  before 
reaching  this  point  it  becomes  ulcerated.  This  ulceration 
always  takes  place  on  the  most  prominent  portions  of  the 
tumor.  Vegetations  spring  from  the  centre  of  the  ulcer, 
by  which  they  may  be  distinguished  from  the  vegetations 
of  syphilitic  ulcers,  which  grow  from  the  circumfer- 
ence.1-' In  primitive  encephaloid  cancer  the  surround- 
ing parts  generally  escape.  When,  however,  the  disease 
originates  in  the  oesophagus,  there  is  considerable  oedema 
of  the  arytenoid  and  ary -epiglottic  folds.  The  inter-aryte- 
noidean  mucous  membrane  becomes  thickened  and  is  the 
seat  of  swelling.  In  the  last  stage  of  encephaloid  cancer 
chondritis  and  necrosis  of  the  cartilages  take  place,  and 
their  complete  destruction  ensues. 

Epithelial  cancer  is  slower  in  progress,  and  like  en- 
cephaloid is  difficult  to  diagnosticate  at  first.  It  appears 
as  a  large,  uneven  tumor,  very  much  resembling  a  papil- 
loma. It  increases  gradually  without  the  vegetating  ap- 
pearance of  the  preceding  variety.  The  surface  soon 
ulcerates,  and  is  covered  with  mucus  and  pus.  The  ul- 
ceration has  no  tendency  to  heal,  and  becomes  gradually 
deeper.  It  is  gray,  often  bleeds,  and  is  covered  with 
small  clots.  The  destruction  of  the  parts  first  affected 
takes  place,  and  a  hard  cedema  replaces  them.  The  car- 
tilages may  be  attacked,  and  abscesses  form  which  open 
externally.  The  submaxillary  and  cervical  ganglions 
harden,  and  the  anterior  part  of  the  neck  becomes  indu- 
rated and  hypertrophied,  giving  a  peculiar  sensation  of 
hardness  to  the  touch,  like  that  of  a  -'crustacean  cara- 
pace." '     The  tracheal  and  bronchial  glands  also  become 


indurated  and  hypertrophied,  and  cause  stenosis  and 
dyspnoea.  Every  part  of  the  larynx  may  be  attacked  by 
the  disease.  It  often  originates  in  the  ventricular  band. 
the  left  side  being  apparently  affected  more  frequently 
than  the  right.  Its  cause  is  unknown.  Exposure  to 
cold,  unusual  exercise  of  the  voice,  traumatism,  habita- 
tion in  damp  places  or  inhalation  of  irritating  vapors, 
excessive  use  of  tobacco  and  liquor,  and  the  gouty  diath- 
esis have  all  been  cited  as  factors  in  the  production  of 
the  disease. 

The  subjective  symptoms  of  laryngeal  cancer  are  pain, 
loss  of  voice,  dyspna'a,  and  dysphagia.  The  pain  at  first 
is  dull,  then  lancinating, but  is  rarely  intense;  when  ul- 
ceration is  established  it  radiates  to  the  ear,  forehead,  and 
orbit.  The  pain  in  the  ear  Ziemssen  considers  a  charac- 
teristic symptom.  Hoarseness  occurs  early  in  the  dis- 
ease— in  fact,  is  sometimes  the  first  symptom — progressing 
more  or  less  rapidly  according  to  the  part  of  the  larynx 
attacked,  finally  resulting  in  complete  aphonia,  though 
the  patient  by  violent  effort  is  able  to  phonate  hoarsely. 
This  peculiarity  differentiates  carcinoma  of  the  larynx 
from  tubercular  phthisis,  where  the  voice  is  completely 
lost  in  spite  of  all  efforts.  Dyspnoea  comes  on  at  a  later 
period.  At  first  it  is  present  only  when  the  patient  exerts 
himself,  later  on  it  is  permanent.  The  respiration  is 
rough  and  harsh,  of  a  peculiar  reedy  character,  which 
Fauvel  asserts  to  be  pathognomonic.  As  the  glottis  be- 
comes obstructed  the  dyspnoea  increases,  suffocative  at- 
tacks occur  with  spasms,  which  become  more  frequent 
until  death  takes  place  by  asphyxia.  The  respiration  is 
affected  by  the  site  and  size  of  the  tumor,  by  the  paralysis 
of  the  vocal  cords  caused  by  pressure  of  an  enlarged 
lymphatic  on  the  recurrent  nerve,  or  by  the  immobility 
of  one  of  the  arytenoids.  Dysphagia  is  present  when 
ulcerations  are  seated  on  the  epiglottis  or  arytenoid  em- 
inences. It  sometimes  is  as  intense  as  in  laryngeal 
phthisis,  and  the  patient  i^  in  as  great  danger  of  death 
from  inanition  as  from  dyspnoea. 

The  laryugoscopic  appearances  vary  with  the  site  and 
form  of  the  disease.  There  is  first  observed  a  simple  con- 
gestion. Later  a  dark-red  tumor,  smooth  at  first,  with 
a  large,  progressively  increasing  base,  is  seen.  The  sur- 
face of  the  tumor  soon  becomes  ragged,  nodulated,  and 
vascular,  and  idcerations  occur  with  vegetations.  As  the 
ulceration  progresses,  the  whole  of  the  upper  part  of  the 
larynx  becomes  cedematous,  red,  hard,  and  shining,  and 
frequently  the  parts  are  so  involved  as  to  become  un- 
recognizable. 

In  epithelial  cancer  the  principal  feature  is  ulceration. 
The  vegetations  never  assume  the  proportions  of  the  en- 
cephaloid variety,  and  consequently  never  become  suffi- 
ciently large  to  produce  complete  obstruction  of  the 
glottis.  It  is  oedema  of  the  surrounding  parts  which 
causes  suffocation. 

As  the  different  parts  of  the  larynx  are  involved  new 
tumors  form,  but  only  one-half  of  the  larynx  is  affected, 
and  this  usually  is  the  left.  When  the  epiglottis  is  at- 
tacked by  epithelioma  it  is  frequently  destroyed,  often. 
without  any  swelling.  The  disease  sometimes  communi- 
cates to  the  surrounding  parts  by  contiguity.  Mora13 
describes  a  case  where  the  thyroid  gland  became  involved 
in  the  progress  of  the  disease. 

The  diagnosis  is  at  first  obscure,  the  appearances  being 
those  of  catarrhal  inflammation  ;  the  tumor,  with  its  con- 
secutive ulceration,  making  its  appearance  afterward. 
When  the  laryngeal  cancer  is  an  extension  from  sur- 
rounding tissues,  there  is  little  difficulty,  but  in  other 
cases  it  Ts  not  always  easy  to  distinguish  it  from  syphil- 
itic or  tubercular  ulceration.  In  the  first  case  recourse 
to  antisyphilitic  treatment  will  often  prove  a  sufficient 
test.  Fauvel  subjects  all  his  cancer  patients  to  this  treat- 
ment, in  spite  of  their  denial  of  any  previous  infection. 
The  stenosis  requiring  operative  procedures  is  the  result 
of  the  hypertrophies,  vegetations,  and  the  size  of  the  tu- 
mor. The  prognosis  is'always  fatal,  the  patient  living 
from  fifteen  months  to  four  years  after  the  inception  of 
the  disease.  Death  results  from  either  asphyxia,  haemor- 
rhage, exhaustion,  or  pyaemia. 

4.  Neuroses. — The  functional  affections  giving  rise 
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to  Btenosia  ol  the  larynx  are  spasm  of  the  constricting 
and  paralysis  ol  the  dilating  muscles  of  the  glottis,  as  a 
result  uf  which  the  vocal  cords  are  retained  in  the  middle 
line  ami  interfere  with  respiration.  Spasm  may  i»-  tem- 
porary or  permanent.    The  conditi f  t <-m j >  >rary  Bpasm 

i-  common  in  children,  occurring  .-is  laryngismus  stridu- 
lus or  spasmodic  croup,  and  is  occasionally  observed  in 
adult-  as  a  result  of  hysteria  01  of  direct  irritation  of  the 
larynx.     When  it  is  permanent  it  results  from  compres- 

si. f  the  recurrent  laryngeal  nerves,  or  from  myopathic 

changes  brought  on  bj  cold,  or  from  injury  to  the  throat 
while  swallowing.  Paralysis  is  sometimes  a  factor  in 
this  condition,  but  not  to  the  extent  it  was  formerly  Bup 
posed. 

The  bj  mptoms  of  stenosis  arising  from  impaired  inner- 
vation are  those  of  Beverc  dyspnoea  j  the  voice  is  normal 
and  expiration  U  free,  but  there  is  great  inspiratory  dirti- 
culty,  increased  on  the  slightesl  exertion,  and  accom 
panied  i>>  great  stridor  during  sleep.  The  vocal  cords 
are  Been  in  the  laryngeal  minor  to  be  fixed  in  the  median 
line  ;  they  are  nearly  in  contact,  with  an  opening  of  a  line 
or  more,  the  opening  of  the  glottis  forming  an  acute  isos- 
celeB  triangle;  on  inspiration  they  rather  diminish  the 
M/.e  of  the  opening,  which  in  expiration  is  slightly  en- 
larged. 

.The  cause  of  the  condition  of  the  larynx  described 
above  has  heretofore  been  wholly  ascribed  to  paralysis  of 
the  posterior  crico-arytenoid  (the  dilator)  muscles,  caus- 
ing occlusion  of  the  glottis  by  their  inability  to  counter- 
act the  more  powerful  action  of  the  adductors ;  bul  more 
recently  the  work  of  Krausc,  Hooper,  Gougenheim,  and 
Solis-Cohen  has  tended  to  discredit  this  view,  and  toas- 
cribe  the  condition  to  a  continued  Bpasm  of  all  the  con- 
strictor muscles,  and  not  to  a  paralysis  of  the  dilators  ;  the 
resulting  atrophy  of  the  dilator  muscle  being  ascribed  to  its 
mechanical  rather  than  to  its  paretic  immobility.    There 

is  in  a  view  of  the  cords  an  appearance  of  tension  rather 
than  the  opposite  ;  while  it  is  not  rare  to  find,  as  the  first 
result  of  pressure' of  the  recurrent  nerves,  a  paralysis  of 
the  adductors,  with  the  \ocal  cords  in  the  cadaveric  posi- 
tion, with  no  Bymptoms  of  dyspnoea — which,  however, 
comes  mi  later.  In  the  cases  w  here  the  immobility  of  the 
vocal  crds  is  accompanied  by  caries  of  the  cartilage,  and 
where  no  compression  or  alteration  of  the  recurrent  nerve 
is  observed,  Gougenheim  "  ascribes  the  condition  to  me 
chanical  causes,  viz.,  loosening  of  the  mucous  membrane 
and  neighboring  infiltration  of  the  opening  of  the  glottis. 

lie  docs  not  deny  the  existence  ol'  paralysis  ol  the  add  lie 
tors,  hut  believes  spasm  to  he  the  greatest  and  most  serious 

complication  of  laryngeal  disease.  Besides  compression 
of  the  recurrent  nerve,  other  causes  of  paralysis  are  atro- 
phj  or  degeneration  of  the  muscles,  and  degeneration  of 
the  roots  of  the  pneumogastric  and  spinal  accessory 
nerves  lie  remote  causes  are  catarrhal  inflammation, 
tuberculosis,  syphilis,  cerebral  lesion,  hysteria,  and  <x 
ccssi\  e  use  1  .f  tobacco. 

Bilateral  paralysis  of  the  posterior  cricoarytenoid  mus- 
cles has  been  observed  to  occur  during  pregnancy  with- 
out any  assignable  lesion.  Aysaguer1'  reports  a  case  of 
this  kind  where,  in  tly  course  of  a  pregnancy,  dyspnoea 
came  on,  increasing  gradually  in  severity  until  tracheol 
oin  y  became  necessary.  A.t  the  end  of  a  month,  being  the 
fifth  month  of  pregnancy,  the  respiration  was  restored 
and  the  cannula  removed.     Toward  the  end  of  the  Bev- 

enth  month  the  difficulty  in  respiration  returned.  Idee 
tlicity  and  dilatation  by  Schroctlcr's   tubes   were   tried  in 

vain,  and  tracheotomy  was  again  performed.  A  fort 
night  after  deliven  the  patient  could  breathe  without 
the  cannula,  and  a  iter  that  no  laryngeal  trouble  was  ob 
served  In  this  ease  there  were  no  traces  of  albumen  in 
the  urine— no  liistory  of  Byphilisor  hysteria — the  condi- 
tion seemed  to  in-  one  depending  entirely  on  pregnancy. 

The  prognosis  is  favorable  in  the  temporary  spasmodic 
affections,  in  the  permanent  ones  it  is  fatal  unless  trache- 
otomy is  performed. 

.  Compression  When  stenosis  of  the  larynx  results 
t  oni  exU  rnal  causes  it  is  due  to  the  compression  exer 
•  Ised  by  aneurism,  abscess,  1  nor  hid  growths,  goitre,  or  en- 
larged -I  rofulous  glands  in  the  vicinity  of  the  larynx,  or 


from  a  foreign  body  in  the  oesophagus.     Begei   '  re] 
a  case  where,  stenosis  of  the  larynx  occurring,  tracheotomy 
was  performed,  hut  the  patient  died  eleven  days  alter 
ward.     An  autopsy  showed  the  larynx  and  trachea  com 
pressed  by  an  abscess,  the  result  ol  caries  id'  lour  of  the 
thoracic  vertebrae. 

Besides  the  causes  of  stenosis  enumerated  above, 
result   from  fibroid  deposit   in  the  tissue  of  the  larj-n 
and  from  Btrumous   hypertrophy   of  the  epiglottis  and 
laryngeal  structures."1     Granulations  sproutiug  from  the 
wound  made  in  tracheotomy  may  cause  a   s|,iiosis  which 

prevents  the  removal  of  the  cannula. 
Treatment. — The  treatment  of  stenosis  of  tin- larynx 

varies  with  the  nature  of  the  disease  and  the  character  of 
the  obstruction.     The  first  object  is  to  relieve  the  impedi- 
ment to  respiration.     The  next   to  restore  the  larynx  to 
its  normal  condition.     When  the  obstruction  is  tji. 
suit   ot   an  acute  affection,  as  oedema,  the  exudation 
croup  or  diphtheria,  ahsecss.  or  the  consequences  of  in- 
flammation, either  idiopathic  or  the  result  of  mechanical 
or  chemical  causes,  we  make  use  of  the  general  met) 
indicated    for  BUCh    cases,  and   w  hen    these  (ail  to  relil 

resort  to  scarification,  intubation,  or  tracheotomy.   When, 
on  the  other  hand,  the  obstruction  i:  of  a  chronic  chai 
ter,  as  in  the  stenosis  occurring  after  perichondritis,  the 
lesi,,ns  of  phthisis  and  syphilis,  inflammatory  or  mi 
branous  contraction,  or  chronic  stenosing  laryngitis 
endeavor  to  remove  it  by  mechanical  treatment,  system- 
atically dilating  the  larynx  by  instruments  specialty 
\  ised  for  the  purpose.     It  is  preferable  to  effect  this  dila- 
tation through  the  mouth,  without  recourse  to  prei 
tracheotomy  ;  hut  in  cases  where  the  emergency  does 
permit  of  this,  tracheotomy  must   he  performed  and  the 
dilatation  practised  afterward. 

In  the  stenosis  produced  by  neoplasms   mechanical  di- 
latation is  not  indicated.      In  these  cases  it  is  ne<  1 
extirpate  the  growth  either  by  endolaryngeal  methodf 
by  removal  through  an  external  opening.     If  the  op 
tion    is    performed     through     the    mouth,    cauterization. 
crushing,  cutting,  or  evulsion  ol   the  tumors  by  fori 
may  he  practised,  or  they  may  he  rubbed  oil'  by  a  spo 
after  the  method  of  Voltoliui,  or  the  wire  loop  or  galvai 
cautery  may  he  used.      If  these  methods  fail,  the  growth 
must  he  removed  through  an  opening  made  in  the  th; 
byoid  membrane,  crico-thyroid  membrane,  or  the  thyroid 
cartilage,  <>r  total  or  partial  laryngectomy  must  he  per- 
formed.   In  oedema  and  in  abscess,  scarification  or  punct- 
ure with  the  aid  of  the  laryngoscope  is  to  he   practised. 
When  the  stenosis  is  Die  result  of  spasm,  or   paralys 
the  abductor  muscles  from  whatever  cause,  if  general  or 
local  treatment  fail  to  relieve  it.  there  is  no  res,, nice  hut 
in  tracheotomy.      When  hands  occlude  the  larynx  I 
can  be  divided  by  incision  or  galvano-cautery,  and  1 
must  I.,-  taken  to  avoid  bleeding.    In  a  cascof  Eieinzc1 
cit.) the  haemorrhage,  after  division  of  the  bands  by  the 
galvano-cautery,  was  so  great  as  to  necessitate  the  ligation 
of  the  carotid  artery. 

Mechanical   dilatation   of  the  larynx   for  the  cure  of 
stenosis  js  a  method   of   very  modern  date.      Calhe,'-ri7-a- 
tion  of  the  larynx  was  proposed  by  Desault  in  1793,  ami 
Bouchut,  in  1858,  took  up  again  the  idea  for  the  relief 
of  dyspnoea   in  croup,  under  the  name  of  t ullage  of  the 
larynx.      He  used  short,  cylindrical  tubes  attached  I 
hollow  introductor,  a  thread  being  attached  for  the  pur- 
pose ,,f  withdrawal  ;  they  proved  very  irritating,  and  lost 
favor  owing  to  the  report  of  Trousseau  to  the  Acadi 
ol  Medicine  of  Paris.     He  condemned  them  as  "  beautiful 
in  theory  hut   difficult  and  wrong  in  practice."     I! 
Green,   in   this   country,   advocated    the  same  method  of 
treatment. 

In  lsTl  Wcinlechner,  of  Vienna,  took  up  Bouchut  - 
under  another  form,  using  hard-rubber  tubes,  and  in  his 
experiments  followed  in  the  same  track;  but  Schroctier|' 
first  systematically  demonstrated  the  methods  of  mechani 
eal  dilatation  of  tl'ie  larynx.  The  instruments  used  hy  him 
isl  ol  a  graduated  series  of  bard  rubber  tubes,  varying 
from  twentj  three  to  twenty-live  centimetres  in  length, 
curved  like  thenrdinarv  laryngeal  sound,  perforated  at  the 
end,  and  with  two  oval,  fenestrated  openings  at  the  side. 
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They  are  twelve  in  number,  and  increase  in  thickness  ac 
cording  to  the  following  scale  :  No.  1  is  8  mm.  thick 
from  before  backward,  and  6  mm.  transversely  ;  No.  12 
is  20  mm.  from  before  backward,  and  16  mm.  across,  so 
that  the  tubes  increase  in  thickness  with  each  number  one 
millimetre  antero-posteriorly,  and  not  quite  one  milli- 
metre transversely.  The  tubes  are  slightly  conical  at  the 
point  The  buccal  extremity  is  curved  downward,  so  as 
to  prevent  the  patient  from  coughing  in  the  face  of  the 
operator.  The  introduction  of  the  tube  is  effected  under 
the  guidance  of  the  laryngeal  mirror.  It  should  be  held 
by  the  thumb  and  first  and  second  fingers,  in  the  manner 
of  a  pen,  then  passed  into  the  larynx  in  the  middle  line 


-Mackenzie's  Screw-dilator,  closed.    s.  Screw;  A,  han- 
dle ;  </,  dial. 


until  it  reaches  the  true  cords,  where  it  remains  un- 
til the  cords  open  during  inspiration,  when,  with 
careful  force,  it  is  pushed  through  the  constriction 
until  the  fenestrated  extremity  is  clear  of  it.  This  is  all 
that  should  be  accomplished  at  the  first  attempt,  the  intro- 
duction being  prolonged  as  the  parts  grow  more  tolerant. 

O'Dwyer !0  calls  attention  to  a  method  of  tubage  of  the 
larynx.  "  He  makes  use  of  a  series  of  self-retaining 
tubes  made  of  gilded  metal,  and  varying  in  size 
from  an  inch  and  three-fourths  to  three  inches  in 
length,  increasing  in  size  from  either  extremity  to 
the  middle  ;  the  upper  portion  is  expanded  with  a 
curved  flange  posteriorly  and  laterally,  and  there  is 
an  aperture  in  the  flange  for  the  introduction  of  a 
'thread,  by  which  to  remove  the  tube  in  case  of  its 
malposition.  The  tube  is  introduced  by  means  of 
an  instrument  specially  constructed  for  the  purpose 
is  directed  into  the  larynx  by  the  forefinger  of  the  op- 
erator, which  also  elevates  the  epiglottis,  and  when  it  is 
ascertained  to  be  in  the  larynx  the  thread  attached  is 
withdrawn.  The  tube  is  extracted  by  an  instrument  also 
specially  devised.  Dr.  O'Dwyer  uses  the  tubes  in  cases 
demanding  tracheotomy,  and  likewise  proposes  their  use 
in  chronic  stenosis,  a  case  of  which  treated  in  this  way 
lie  has  reported.     (See  article  Larynx,  Intubation  of.) 

Catheterization  of  the  larynx  for  acute  disease  is  not 
always  easy  of  performance.  In  children,  especially,  it 
is  often  very  difficult  even  for  an  experienced  operator 
with  good  assistants,  so  that  in  many  cases  it  is  prefera- 
ble to  perform  tracheotomy.  In  adults  the  larynx  is  fre- 
quently so  irritable  that  the  instrument  can  be  borne 
only  for  a  few  seconds  at  first,  though  later  on  it  acquires 
more  tolerance.  In  chronic  cases  the  patient  can  be 
taught  to  introduce  the  tube  himself.  As  a  rule,  a  tube 
should  never  be  introduced  except  with  the  aid  of  the 
laryngeal  mirror,  but  in  urgent  cases  it  may  be  dispensed 
with,  using  the  forefinger   as  a  guide.     Attention   has 


lected  a  number  of  observations  where  catheterization 
of  the  larynx  was  employed  in  stenosis  of  an  acute  and 
chronic  character.  1  [e  found  in  8  reported  cases  of  cathe- 
terization of  the  larynx,  for  acute  stenosis  threatening 
suffocation,  4  successful  cases,  2  of  oedema  of  the  glottis, 
and  2  of  paralysis.  In  3  cases  (laryngeal  phthisis  and 
perichondritis)  tracheotomy  was  retarded,  and  in  1  case 
of  hyperplastic  laryngitis,  in  a  child  eighteen  months 
of  age,  emphysema  occurred.  In  47  cases  of  chronic 
stenosis  treated  by  this  method  he  found  27  cures. 

When  the  stenosis  is  of  such  a  nature  that  it  cannot 
be  relieved  by  the  methods  described  above,  it  becomes 
necessary  to  perform  tracheotomy,  and  to  make  use  of 
systematic  dilatation,  either  through  the  tracheal 
opening  or  through  the  mouth. 

Dilatation  through  the  tracheal  opening  was 
practised  before  the  time  of  laryngoscopy.  As 
long  ago  as  1827,  Mr.  Liston  dilated  from  below  a 
stricture  of  the  larynx,  at  first  no  wider  than  a 
knitting-needle,  until  it  could  receive  an  oesopha- 
geal bougie.  Since  the  introduction  of  the  laryn- 
geal mirror  various  devices  for  dilating  strictures  from 
below  have  been  constructed.  Tracheal  tubes  with  dilat- 
ing mechanism  projecting  through  a  fenestrum  in  the 
cannula  ;  T-shaped  cannula? ;  and  others  with  a  second 
cannula  projecting  up  from  the  lower  one,  have  been  de- 
vised, but  they  have  only  been  used  in  special  cases,  and 
have  not  come  into  general  use. 

For  mechanical  dilatation  through  the  mouth,  after 
tracheotomy,  different  appliances  have  been  constructed, 
such  as  the  dilators  of  Mackenzie  and  Navratil,  metal 
sounds  and  tubes,  the  hard-rubber  tubes  and  metal 
bougies  of  Schroetter,  and  the  cutting  dilator  of  Whis- 
tler.    The  screw  dilator  of  Mackenzie  consists  of  three 


been  called  to  the  fact  that  in  cases  of  croup 
and  diphtheria  the  false  membrane  may  be 
pushed  before  the  tube  toward  the  bifurcation 
of  the  trachea — a  condition  that  will  render 
useless  a  tracheotomy  that  might  otherwise  have  been  of 
service. 

Hering,  in  a  memoir  on  "The  Results  of  Mechani- 
cal Treatment  of  Strictures  of  the  Larynx,"  read  before 
the  International   Congress  of  London,   1881,   has  col- 


FlG.  2056. — Navratil's  Dilator,    d,  d,  Dilator  proper,  closed  and  opened  ; 
Sc,  screw  ;  /i,  handle;  m,  measuring  scale. 

blades,  which  when  united  form  a  solid  instrument,  easily 
introduced  into  the  larynx.  When  the  instrument  has 
been  passed  into  the  constriction,  a  screw  at  its  proximal 
extremity  enables  the  operator  to  open  the  blade  and  thus 
effect  distention.  A  dial  placed  near  the  screw  shows  the 
degree  to  which  the  instrument  has  been  expanded  (see 
Figs.  2054  and  2055). 

The  instrument  of  Navratil  is  a  silver  tube  containing 
a  steel  rod,  terminating  at  the  distal  extremity 
in  an  olive-shaped  body,  rather  pointed  below 
and  broad  above,  the  dilator  proper  ;  and  at  the 
proximal   end  in  a  screw.     Between'  the  two  is 
a  handle,  which  the  patient  holds  after  the  in- 
troduction of  the   instrument  into  the  mouth. 
The  olive-shaped  dilator  varies  in  length  from 
4$  to   6   ctm.,  and  its  diameter  from  12  mm.  to  8  mm. 
above,  and  from  5  mm.  to  2  mm.  below.     The  olivary 
body  consists  of  four   segments,  each  segment  having 
three  joints,  and  can  be  made  to   extend  symmetrically 
to  a  distance  of  from  20  mm.  to  30  mm.  by  turning  the 
screw.    A  scale  on  the  instrument,  anterior  to  the  handle, 
indicates  the  amount  of  dilatation  that  has  taken  place. 

The  instrument  of  Whistler  is  particularly  serviceable 
for  dividing  webs  and  membranous  formations.  It  con- 
sists of  an  almond-shaped  dilator  in  which  is  a  concealed 
blade.     The  blade  is  reversible,  so  that  it  may  divide  a 
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stricture  at  either  anterior  or  posterior  commissure  <>f  the 
larynx,  ami  can  in-  pushed  forward  when  required  by  a 
lever  attached  t"  the  handle.  When  the  instrument  is 
passed  into  tin-  larynx  anj  existing  web  is  put  on  the 
stretch  and  thus  rendered  tense  for  division. 

The  method  ol  Bchroetter  for  dilatation  of  tin-  larynx 
makes  use  t »< * 1 1 >  of  tin-  hard-rubber  tubes  described  above 


8067. —Whistler's  Dilator.  A,  almond-shaped  dilator  with  the  blade 
lator  with  blade  projecting;  '',  Made  removed  from 
lever. 

and  "t  the  laryngeal  dilating  plug.  It  gave,  when  firs! 
described,  a  new  impulse  i<>  investigations  in  this  method 
of  treatment,  and  since  then  a  number  of  successes  from 
it-  employment  have  been  reported.  The  process  con- 
sists in  the  placing,  after  tracheotomy,  of  a  metallic  (tin) 
plug  in  the  Btrictured  pari  and  retaining  it  in  situ  by  fix- 
ing it  to  the  tracheal  cannula,  increasing  the  size  of  the 
plug  gradually  until  the  larynx  has  attained  a  sufficient 
calibre  The  method  is  as  follows  :  A  tolerance  to  instru- 
ments is  established  by  the  introduction  of  elastic  cath- 
eters into  the  larynx.    This  occupies  from  three  to  eight 

days      As  - i  as  the  object  is  attained  the  cannula  is 

removed  and  a  catheter  inserted  into  the  constriction, 
where  it  remains  until  it  becomes  necessary  to  replace 
the  tracheal  cannula  (live  to  thirty  minute^).  As  soon 
as  a  No.  i.")  catheter  can  he  introduced  the  third  stage  com- 
mences. Graduated  dilators  of  hard  rubber  or  pure  tin 
arc  Introduced  by  means  of  a  hollow  -tall'  through  which 
passes  •'  crd   one  end  of  which  is  attached  to  the  handle 


PlO.  ad]  f"r  u-''  :  K,  metal- 
lic pins;  B,  silver  rod  t"i  drawing  tnmor  through  tube;  '',  inner  mix- 
•  ■I  hi  heal  cannula  with  proied  canal  in  plug  fur  reception  of 
cannula. 

und  one  end  to  the  plug  Tins,  plugs  are  of  the  shape  of 
tie  normal  orifice  "i  the  (.pen  glottis,  and  with  rounded 
corners  .  thej  are  twenty  four  in  number,  l  ctm.  in  length, 
and  are  graduated  in  diameter  from  'i  t"  1<>  nun.  A  lira— 
i  "i  I  passes  through  the  centre  of  each,  with  an  eye  above 
for  fixing  a  thread,  and  in -low  is  an  oblique  canal  for  fixing 
ii  in  position  by  means  ol  a  projection  in  tin- inner  tube 


ol  a  tracheal  cannula.     As  soon  its  the  plug  is  fastened 

the    stall'    is    detached    and   withdrawn,   and    the    ll 
drawn  out  of  the  mouth  and  attached  to  the  hand  of  the 
cannula. 

These  bougies  are  allowed  to  remain  night  and  day, 

and    are   only    withdrawn   lo   be   (leaned   or   w  lien   lai 
ones  an   introduced.     When  the  dilatation  is  complete 


Fig.  2059.— Schroctt.  r's  Method  of  Dilating  ?!•  noaia  of  the  Larynx. 
(Labus.) 

the  external  wound  is  closed  and  retraction  is  prevented 
by  the  retention  daily,  for  from  fifteen  to  thirty  minutes, 
of  the  curved  tubes  of  hard  rubber.  The  period  of  time 
necessary  to  effect  a  cure  by  this  method  varies  from  six 
months  to  two  years  or  more.  All  ol  the 
so  treated  have  not  been  cured,  though  a  large 
proportion,  while  unable  to  dispense  with  t he 
tracheal  tube,  have  been  rendered  mori 
fortablc. 

Hering,  in  his  table  of  cases  of  stenosis  1 1 
hy  Schroetter's  method  (/<»•.  cil.),  gives  thirty- 
six  cases,  in  eight  of  which  there  was  a  com- 
plete cure  with  removal  of  the  cannula;  in  tell 
there  w  as  a  complete  dilatation  of  the  larynx,  although  it 
was  not  possible  to  dispense  with   the  tube,  and  negative 
results  were  obtained  in  eighteen  cases 

In  Bomc  cast  a  of  ^rin^is  where  dilatation  fails,  a  cure 
may  he  effected  by  removal  of  the  obstructing  cause  bf 
the  galvano-cautery  or  s<  i^,,vs.  and  where  this  f ails  • 
partial  resection  of  the  larynx  can  be  performed. 

The  methods  described  above  are  those  now  practised 
for  the  relief  .if  stenosis  both  chronic  and  acute.  The  el 
peril  nee  gathered  up  to  this  time  seems  to  show  that  cathe- 
terization of  the  Ian  n\  is  nol  the  bi  si  method  to  be  pur- 
sued in  cases  of  stenosis  threatening  life  ;  thai  in  chronic 
stenosis  w<  must  wait  until  the  morbid  proct  ss  has  eeased  . 
and  when  cicatricial  bands,  adhesions,  or  granulations 
i  \is|  in  the  larynx,  they  must  be  removed  before  me- 
chanical dilatation  is  begun  ;  and.  most  important  of 
all.  the  greatest  patience  and  perseverance  must  be  exer 
cised  on  the  pari  of  the  operator  as  W(  11  as  of  the  patient. 

Morris  ■/.  AtA. 

i  Wten.  ''  \  n  h.  Laryngology,  hi.,  1884. 

»  Win.    Med.  v,  ■....  6fl   70,  U 

l  Am    ■'•  i.i.  Id 

i'.-    i  :  coal  in    M   -..     Philadelphia,  1880. 
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LARYNX,    TRACHEA,    AND    BRONCHI,    SYPHILIS 

OF  THE.  Historical  Sketch. — It  is  not  the  purpose  of 
the  present  article  to  discuss  the  antiquity  of  the  venereal 
complaint,  hut  simply  to  briefly  review  the  evidence  of 
its  ancient  origin  as  far  as  it  relates  to  affections  of  the 
nose  and  throat.  As  some  of  the  weightiest  arguments 
in  favor  of  the  remote  existence  of  syphilis  rest  upon  the 
supposed  early  recognition  of  specific  disease  of  the  up- 
per respiratory  apparatus,  it  may  he  interesting  to  ex- 
amine the  reasons  alleged  for  this  assumption,  which  has 
been  defended  with  so  much  talent  and  erudition. 

It  has  been  maintained  by  some  that  certain  passages 
in  the  ancient  records  of  Chinese  and  Hindu  medicine 
render  it  probable  that  syphilitic  affections  of  the  nose 
and  throat  have  been  recognized  from  the  earliest  times.1 

The  evidence  deducible  from  the  researches  of  Dabry 
is,  however,  as  Verneuil-  has  pointed  out,  inconclusive 
in  view  of  their  many  chronological  inaccuracies,  While 
there  is  no  sulficient  reason  for  the  belief  that  the  disease 
described  in  the  Ayur  Veda  is  the  affection  which  we 
now  recognize  as  syphilis. 

Both  Hippocrates3  and  Galen'1  allude  to  falling  in  and 
depression  of  the  nose  from  recession  of  the  palate  bones, 
and  they  and  their  followers  refer  to  destructive  ulcera- 
tion of  the  larynx,  trachea,  and  nose.  Aretams,5  in  his 
famous  and  much-discussed  description  of  the  disease 
called  uva,  asserts  that  the  palate  hone  is  sometimes  laid 
bare,  and  that  the  ulcerative  process  spreads  over  to  the 
fauces  and  even  the  epiglottis  ;  but  these  isolated  obser- 
vations furnish  obviously  slender  data  upon  which  to 
base  the  antiquity  of  the  venereal  complaint. 

The  attention  paid  to,  and  the  frequency  with  which 
the  disease  called  by  the  Greeks  ozmna  is  encountered  in 
the  writings  of  the  ancients,  are  at  first  sight  naturally 
suggestive  of  their  acquaintance  with  syphilitic  affections 
of  the  nasal  passages  ;  but,  if  we  reflect  upon  the  sense 
in  which  this  term  was  employed  by  the  large  majority 
of  physicians  and  grammarians  of  those  times,  we  shall 
be  obliged  to  confess  that  it  forms  an  uncertain  element 
in  the  chain  of  evidence  which  links  the  nasal  syphilis  of 
to-day  with  the  ozwna  of  the  Greek  physicians. 

By  many  of  the  ancient  medical  writers  ozsena  and 
polypus  are  used  as  convertible  terms,  and  the  cure  of 
the  two  affections  is  considered  under  the  same  head. 

In  this  sense,  too  (i.e.,  as  synonymous  with  polypus), 
the  term  is  used  by  Pliny  ;  and  even  among  the  later 
Latin  grammarians  the  appellation  ozcenosas  was  applied 
to  those  who  suffered  from  nasal  polypi.  It  is  exceed- 
ingly probable,  then,  that  the  term  ozsena  did  not  carry 
with  it  the  same  significance  which  attaches  to  its  use  at 
the  present  day.  The  ancients  have  left  but  scanty  rec- 
ord of  the  measures  they  adopted  in  cleansing  the^  nasal 
passages,  and  indeed,  if  we  consider  their  notions  con- 
cerning the  pathology  of  nasal  discharges,  it  would  not 
be  surprising  if  they  neglected  that  important  process 
altogether.  A  form  of  instrument,  the  rhinenchytes,  for 
injecting  the  nasal  cavities,  is  mentioned  by  Aurelian6 
and  Scribonius  Largus,1  but  it  is  highly  probable  that 
the  important  hygienic,  measure  of  S3'stematic  cleansing 
and  disinfection  Was  neglected,  and  that  the  secretion 
was  allowed  to  accumulate  and  decompose  within  the 
nostrils — a  condition  which  we  know  favors  the  de- 
velopment of  a  peculiar  odor  even  in  simple  catarrhal 
inflammation  of  these  cavities.  It  is,  moreover,  very 
probable  that  the  hypertrophic,  and  consequently  the 
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atrophic,  form  of  rhinitis  were  common  affections  among 
the  citizens  of  ancient  Greece  and  Home.  Finally,  as  the 
term  ozsena,  especially  when  used  in  the  sense  of  a  stench 
from  the  nostrils,  serves  to  express  a  number  of  different 
pathological  states,  and  in  the  light  of  our  present  knowl- 
edge concerning  atrophic  rhinitis,  it  is  illogical  to  main- 
tain that  the  ancients  were  acquainted  with  the  nasal 
form  of  syphilis  because  of  the  frequent  allusion  to  ozsena 
in  their  medical  writings. 

The  foul  mouth,  hoarse  voice,  and  snoring  respiration 
of  the  cunnilingus,  fellator  and  irrumator8  have  been 
thought  to  indicate  syphilitic  affections  of  the  throat,  but, 
as  I  have  suggested  elsewhere,  they  were  doubtless  the 
symptoms  of  a  catarrhal  process  acquired  in  the  discharge 
of  their  filthy  occupations. 

Reiskes  thus  describes  the  cinsedus  or  sodomite:  "  In 
naribus  et  in  palato  vitiuni,  a  qua  clare  non  potuerint 
eloqui,  sed,  peyx^v,  stertere  et  rhoncissare  debuerint."9 
The  value  of  this  passage  in  evidence,  it  seems  to  me,  turns 
upon  the  rendering  of  the  word  vitiwm  (and  not,  as  Ro- 
senbaum  10  and  others  maintain,  upon  the  verb  ptyx*ti>), 
which  may  mean  anything  from  a  simple  inflammatory 
condition  to  destruction  by  ulceration  ;  and  it  may  be  with 
equal  justice  contended  "that  the  affection  described  by 
Reiskes  may  be  referred  to  the  advanced  forms  of  hyper- 
trophic nasopharyngeal  catarrh.  At  all  events,  there  is 
no  possible  reason  why  we  should  lay  the  affection  of 
the  sodomite  at  the  doors  of  syphilis. 

Equally  uncertain  is  the  evidence  adduced  by  the  same 
writer11  from  the  disease  of  the  armpits  among  the  Les- 
bians, which  destroyed  their  noses  and  voices,  and  was 
supposed  by  Dio  Crysostom,  who  drew  attention  to  it,  to 
have  been  the  angry  visitation  of  the  goddess  Aphrodite. 

If  now  we  turn  to  the  passages  which  have  been  taken 
from  the  satirical  writers  of  antiquity,  the  same  uncer- 
tainty is  found.  The  following  are"  the  only  ones,  it 
seems  to  me,  worthy  of  the  slightest  consideration.  The 
first  is  taken  from  Martial  ;  a  certain  Festus,  after  he 
found  that  a  dire  disease  had  invaded  his  fauces,  and 
crept  into  his  countenance,  committed  suicide. 

"  Indignas  premeret  cum  tabida  fauces 
lnque  ipsos  vultus  saperet  atra  lues.''  12 

The  second  is  also  from  Martial,  and  refers  to  the  de- 
bauchee and  sodomite  : 

"  Qui  recitat  lana  fauces  et  colla  revinctus 
Hie  se  posse  loqui,  posse  tacere  negat."  13 

Now,  it  is  perfectly  obvious  that  the  disease  from  which 
Festus  was  supposed  to  suffer  may  have  been  a  cancerous 
or  other  malignant  affection  ;  and  in  the  case  of  the  de- 
bauchee it  is  manifestly  absurd  to  infer  the  existence  of 
syphilis  from  what  w'as  most  probably  a  simple  sore 
throat. 

In  the  fifteenth  century  there  lived  an  obscure  poet,  by 
name  Pacificus  Maximus,  who,  in  spite  of  his  apparently 
dissolute  tendencies,  as  reflected  in  a  volume  of  wanton 
poems  published  by  him  in  1489,  managed  to  eke  out 
a  lascivious  existence  of  exactly  one  hundred  years.* 
Among  his  poems  is  the  following  invocation  of  Priapus, 
whichpossesses  a  certain  historical  value  : 

"  Tuque  meum  si  non  properas  snnare  Priapum, 
Decidet  hen  !  non  hoc  nobile  robur  erit. 
Ante  meis  oculis  orbatus  priver,  et  ante 
Abscissus  ftedo  nasus  ab  ore  cadat ! 
Non  me  respiciet,  nee  me  vollet  ulla  puella, 
In  me  etiam  mittet  tristia  spata  puer, 
Lretior  heu  !  toto  me  non  erat  alter  in  orbe  ! 
Si  cadet  hie.  non  me  tristior  alter  erit. 
Me  miserum  !     Sordes  quns  marcidus  cue  remittet  I 
TJlcera  qua'  fcedo  marcidus  ore  gerit  1 
Aspice  me  miserum,  precor,  O  !  per  poma.  per  hortos, 
Per  caput  hoc  sacrum,  per  rigidamque  trabem, 
Hinc  ego  eommendo  tota  tibi  menta,  Priape, 
Fae  valeat,  sic  sit  sanus  ut  ante  fuit.'"  + 

In  connection  with  the  early  origin  of  the  venereal 
complaint  I  would  like  to  call  attention  to  the  follow- 
ing passages,  which  I  discovered  accidentally  while  en- 
gaged  in  an  historical  research  foreign  to  the  subject  now 

*  Born  1400,  died  1500. 

t  Attention  was  first  called  to  this  poem  by  Sanchez,  in  the  Journal  de 
Vandermonde  for  October,  17S9,  torn.  is. 
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under  review      The  sonnet  Is  "!><■  by  Sulpicius  Luper- 
i-ii-  Servastus,  Junior,*  and  runs  as  follows 

•■  Atqul  mil i.  q     d  propb  i  aonestum  rim,! 
AimI"  ai  a.         ' 

Romanl  sermonle  egena,  ridendaque  verba 
FrangU  tnt  hm ,  ta  lingua  ton* 

itil  sdpetitU]  i.i'ii-itum. 

norii  liabi  nt. 
Ambustl  lorriH  ipi  oil 
Abda  b  de  tumnlls 

l'«r|. 

.  lente  g<  1 1 .« ■ 

act  "i  panda  <<iren. 

ii<  nt . 

1 1,  I  -um 

inn,  el  vacuo  crure  tument  genua. 

ac  tarpiim  (Hud, 

Qiii.it  •  i  in  invidiam."  " 

Leaving  1 1  <  >  w  the  question  of  the  ancient  recognition 
of  the  throat  and  nasal  lesions  of  syphilis,  and  coming 
down  to  the  close  of  the  fifteenth  century,  when  the  ai 
fection  is  generally  supposed  in  have  been  discovered,  we 
find  thai  the  earlier  writers  on  the  lues  venerea  looked 
ui " softening "  of  the  uvula,  ulceration  of  the  pha- 
rynx, tonsils,  and  fauces,  perforation  of  the  palate,  catar- 
rhal and  destructive  disease  of  the  basal  passages,  and  :i 
hoarse  and  raucous  character  of  thevoiceas  diagnostic 

signs  "i   the  disease.16     A ag  them   Fraseatorius,"in 

bis  celebrated  poem  on  Byphilis,  Bpeaksof  affections  of 
the  voice  and  obstruction  in  the  pharynx,  and  Alexander 
Trajan ue  Petronius11  (1566)  refers  to  liquids  taken  by 
Hie  mouth  returning  thereby,  and  to  chronic  hoarseness 
ta  perseverans)  as  symptoms  of  syphilitic  infec- 
tion. Both  Blaynardi ,8  and  Fallopius  mention  diffi- 
culi  breathing  from  disease  of  the  larynx  and  trachea, 
and  tinnitus  and  other  symptoms  referable  to  disease  of 
the  ear  were  observed,  among  others,  by  Botallus,  Tomi- 
tanus,  and  Pel ronius. 

While  these  w  riters  were  doubtless  thoroughly  conver- 
sant with  the  ravages  produced  bj  syphilis  in  the  nose 
and  pharynx,  and  with  affections  of  the  voice  and  respi- 
ration, oothing  definite  was  known  concerning  the  patho- 
logical changes  in  the  larynx  until  about  the  middle  of 
the  seventeenth  century,  when  Marcus  Aurelius  Severi- 
0118"  found  in  the  body  of  a  girl,  dead  of  syphilis,  the 
epiglottis  completely  destroyed  by  ulceration.  This 
writer*0  seems  a  No  to  have  been  familiar  with  ulceration 
of  the  trachea,  bronchi,  and  oesophagus. \  In  1678  Gun- 
ther  Christopher  Schelhammer S1  adverted  to  dryness  of 
the  larynx  from  ulceration  of  the  uvula,  and  in  the  early 
pari  of  the  following  century  Vercollonius*'  ga 
systematic  account  of  syphilitic  affections  of  the  tonsils, 
pharynx,  larynx,  trachea,  and  oesophagus.  Later  on  the 
subject  of  throat  syphilis,  from  a  clinical  standpoint,  was 
treated  of  in  detail  by  Boerhaave."  Astruc,*  Plenck,*5 
Benjamin  Bell,'6  John  Hunter,81  and  Swediaur,*8  while 
Morgagni  *•  directed  attention  to  the  anatomical  appear 
ances  of  the  affection.  Among  the  writers  of  the  eigh- 
teenth centurj  Raulin  "  seems  to  have  been  acquainted 
with  syphilitic  ulceration  as  it  affects  the  larj  nx,  trachea, 
ami  oesophagus  | 

Ai  the  beginning  <>f  the  present  century  Thomann  ' 
drew   attention  to  syphilis  of  the  windpipe,  and  Alten- 

.  ithing  is  known  concerning  thi  rhich  this  niember  oi 

Salplcil  lived,  the  only  trace  •  ■!  hie  literary  existeuce  being  preserved  in 
i  be  al 

made  in  the  in  room  of  a 

iurK-.'  hospital  for  venen  arded  as  the  tir-t 

oi  -\  philitii    afli  cliona  of  the 

mi  J  n \. 

i  the  sixteenth  oentnrj  Bchenol  rvat.  mediae 

de  oapite  humano :  hoci  i capitis  morb 

p  897,  Basl    i     16   I     poko  of  tbe   "gnla  ex   u  exeea  pro- 

olden  and  also  o 

.11  .  fmiil    I'm  ■  I.      In    177-     \i 

p   178 

ensibility  "i   tbe  pharynx   ir.nn  pre-existing  syphilitic 
■ore  throat:  and  Zcviani  (quoted  b  indbuch  d.  path.  Aimt.. 

Ii. i.  ii  .  ll.i  i  syphilitic  ii  ■ 

the  windpipe  oommunloated  with  the  oaaopbagus.     I  would  also  call  at- 
i. -nt i-  ii  1..   the  tad   thai    l>  ■  irgioa  inn  i 

1708  .  hi  his  chapter  on 
■  urea  of  the  .   li.ii 

.i    . 
goal  syphilis  ma]  be  added  to)  ted  from  the  older  literature  <.f 

the  subject  by  Aatrno,  Van  Bwleb  n,  an  i  Lloutaud. 


boferM  announced,  in  a  very   valuable  paper  based 
extensive  experience,  that  tracheal  phthisis  i-  often  the 
result  of  malignant  or  neglected  syphilitic  throat  ulcera- 
tion, 

The  impulse  given  to  the  pursuit  <>f  pathological  anat- 
omy bj  the  colossal  labors  of  Morgagni  led,  among  other 
things,  in  the  Btudy  ot  ulceration  of  the  upper  air-paa- 
sages  and  to  the  publication  of  a  number  of  special  trea- 
tises "ii  the  Bubject,**  which  culminated  in  the  classical 
iiiciiiuiic  of  Trousseau  and  Belloc.**  These  observers 
well  as  those  who  preceded  them,  included  syphilis,  tu- 
ulosis,  and  other  chronic  laryngeal  affections  under 
tin  generic  term  "  phthisis  laryngea,"  and  this  confusion 
practically  reigned  until  the  introduction  ol  the  laryi  . 
scope,  and  the  pathway  to  differential  diagnosis  «.i< 
opened  by  tbe  laryngoscopic  studies  of  Tuen  I 

Syphilis  op  the  Larynx, — Statistics  differ  widel; 
to  the  frequency  with  which  syphilis  attacks  the  larynx. 
While  the  elementary  character  of  the  present  work  pre- 
cludes a  critical  examination  of  the  sources  of  error  dis- 
coverable in  the  antagonistic  reports  of  different  observ- 
ers, it  may  be  said,  in  that  reconciliation  of 
diverging  opinions  upon  this  subject  can  only  be  accom- 
plished by  taking  the  life-histories  of  the  cases  upon 
which  the  statistical  <\  idence  is  based.  Were  this  method 
universally  adopted, we  believe  that  few  syphilitica  would 
in-  found  who  had  not,  at  some  period  or  ether  of  tbe  dis- 
ease, Buffered  from  Borne  form  of  laryngeal  affection. 

The  delicate  structure  of,  the  larynx,  the  irritation  to 
which  it  is  exposed  in  theliatural  discharge  of  function, 
ur  in  the  unnatural  exercise  of  the  same  from  disease  of 
adjacent  and  communicating  organs,  as  the  nose  and 
pharynx,  the  common  invasion  of  its  structure-  in  other 
forms  of  acute  and  chronic  blood-poisoning,  and  its  fre- 
quent exposure  to  a  host  of  other  unfavorable  influi  i 
from  direct  or  reflected  irritation,  furnish,  <t  priori, 
grounds  fur  regarding  this  organ  a-  a  frequent  seat  of 
the  manifestations  of  constitutional  and  hereditary  sj  ph- 
ilis.  The  impairment  of  nutrition  induced  in  its  ,-truct- 
uiys  by  the  circulation  within  their  substance  of  a  viti- 
ated tin  id,  and  the  consequent  vulnerability  of  its  mui 
membrane  to  tbe  causes  thai  determine  catarrhal  condi- 
tions, predispose,  among  other  things,  to  the  phases 
so  called  secondary  inflammation,  while  ii-  wealth  in 
fibrous  tissue  and  fibro-cartilage  doubtless  invite-  inva- 
sion by  tin-  tertiary  processes  oi  the  disease. 

While  ii  i-  therefore  probably  true  that  the  majority 
of  cases  of  constitutional  or  hereditary  syphilis,  if  un- 
treated or  neglected,  will  sooner  or  later  develop  some 
phase  of  laryngeal  disorder,  it  is  equally  certain  that  the 
eruption  of  the  disease  in  the  larynx  can  be  prevented 
or  modified  by  early  therapeutic  interference.  A-  the 
virulence  of  syphilitic  lesions  in  general  is  modified  by 
the  employment  of  the  inure  advanced  and  rational 
method- for  it- cure,  so  the  destructive  affections  of  the 
larynx  are  less  frequently  met  with  now-  than  in  the 
time  when  the  therapeutic-  of  the  disease  were  less  per- 
fectly undi  rst I.  and  w  hen  the  exhibition  of  mercury  to 

Balivation  was  the  catholicon  of  the  profi  ssion. 

Certain  ii  is,  that  the  proportion  of  the  more  destruc- 
tive form-  of  laryngeal  Byphilis  i-  small,  compared  with 
their  constancy  and  the  terrible  ravages  to  which  they 
ga\  e  rise,  a-  described  bv  the  w  riters  of  the  fifteenth  and 

sixteenth  centurie-.      While,  therefore,  it  i-  safe  to  affirm 

that  the  proportion  of  cases  of  laryngeal  disease  in  syph- 
ilis has  been  notably  diminished  by  the  rational  use  of 
mercury,  and  especially  by  the  tonic  treatment  of  the  dis- 
,  as  formulated  by  Keyes,**  the  injudicious  use  of 
that  drug,  on  the  other  hand,  may  l>e  looked  upi  i 
having  contributed  in  the  pa-t  in  no  -mall  degree  to  the 
determination  of  the  disease  to  the  throat.  For  w  hen  wa 
recall  the  extensive  ulceration  of  the  pharynx  and  larynx 
Bometimea  produced  by  mercurials,  and  the  free  way  in 
which  the  latter  wen-  often  administered,  :  it  i-  easy  to 
conceive  of  the  disastrous  influence  of  their  incaut 
administration  upon  structures  peculiarly  obnoxious  to 
the  ulcerative  form-  of  syphilis. 

The  time  elapsing  between  inoculation  and  invasion  of 
the  larynx  vanes  greatly.     Lewin,*"who  ha-  given  this 
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particular  attention,  asserts  that  the  minimum  period  is 
from  two  and  a  half  to  three  months,  while  in  the  well- 
known  case  of  Tiirek,  the  laryngeal  atfection  developed 
thirty  years  after  infection.39 

The  rarity  of  primary  inoculation  of  the  pharynx  and 
tonsils  precludes  the  framing  of  any  definite  conclusions 
concerning  the  rapidity  of  subsequent  laryngeal  invasion, 
nor  has  any  relationship  been  established  between  the  se- 
verity of  the  respiratory  lesions  and  the  size  of  the  pri- 
mary sore.  Reasoning  by  analogy,  however,  it  might  be 
said  that  an  early  invasion  of  the  larynx  may  be  looked 
for  in  primary  disease  of  the  tonsils,  and  that  the  de- 
structive tendency  may  vary  with  the  character  of  the 
initial  lesion. 

The  laryngeal  lesions  of  syphilis  are  superficial  and 
deep.  Superficial  changes  usually  appear  early  during 
the  secondary  stage  of  the  disease,  while  the  deeper,  de- 
structive lesions  occur  later,  in  the  period  of  tertiary  phe- 
nomena. The  laryngeal  inflammation  is  therefore,  as  a 
rule,  associated  with  the  corresponding  external  phenom- 
ena of  these  periods.*  This  relationship  between  the 
laryngeal  and  cutaneous  lesions  is,  however,  by  no  means 
invariable,  especially  as  regards  the  superficial  lesions, 
and  even  deep  ulceration  may  be  met  with  at  an  early 
period  of  the  disease. 

It  sometimes  happens  that  laryngeal  inflammation  and 
ulceration  appear  many  years  after  the  constitutional 
malady  has  run  its  course,  and  lesions  of  the  pharyngo- 
laryngeal  tract  are  occasionally  encountered  without  an- 
tecedent cutaneous  or  visceral  changes.  In  several  cases 
seen  by  me,  it  was  from  the  appearance  of  ulceration  in 
the  larynx  that  the  patients  and  their  attendant  first'  be- 
came aware  of  the  previous  existence  of  the  initial  lesion. 
This  remarkable  tendency  of  syphilitic  lesions  to  make 
their  appearance  in  some  portion  of  the  upper  respira- 
tory tract  long  after  the  affection  has  apparently  run  its 
course,  or  without  antecedent  cutaneous  and  visceral 
phenomena,  is  especially  worthy  of  note,  and  also  the 
'fact  of  their  isolation,  under  these  circumstances,  in  the 
nose,  pharynx,  larynx,  or  trachea,  without  disease  of  adja- 
cent or  communicating  organs.  Syphilis  of  the  larynx 
is  generally  consecutive  to  inflammatory  changes  in  the 
pharynx  or  nasal  passages,  but  occasionally  occurs  as  an 
independent  affection.  In  rare  instances  it  is  the  result 
of  extension  from  the  trachea.  The  age  at  which  the 
disease  appears  will  depend,  of  course,  upon  the  time  of 
infection,  and,  as  men  are  more  exposed  to  the  exciting 
causes  of  inflammatory  affections  of  the  larynx,  it  is 
more  frequently  met  with  in  the  male  sex. 

The  experience  of  the  writer  as  regards  the  relative 
frequency  of  secondary  and  tertiary  lesions  is  in  favor  of 
the  more  common  occurrence  of  the  former,  if  the  sim- 
ple catarrhal  affections  of  that  period  be  included  under 
the  head  of  true  syphilitic  phenomena. 

Varieties. — The  lesions  of  laryngeal  syphilis  are  patho- 
logically separable  into  two  main  groups,  corresponding 
to  the  secondary  and  tertiary  periods  of  the  constitutional 
affection.  In  addition  to  these,  there  is  a  class  of  case 
which  cannot  be  assigned  to  either  extreme,  and  which 
belong  to  what  Whistler40  has  aptly  termed  the  "inter- 
mediate "  period. 

I.  Lesions  of  the  Secondary  Period. — In  this  stage  the 
mucous  membrane  and  submucous  tissues  are  the  struct- 
ures involved,  and  the  appearances  consist  either  in  tran- 
sient or  permanent  hyperajmia,  or  in  well-detincd  ca- 
tarrhal inflammation.  The  former  presents  nothing 
characteristic,  the  latter  is  differentiated  from  simple  in- 
flammation by  the  less  pronounced  character  of  the  hyper- 
emia, and  by  the  tendency  to  multiple  superficial  ulcera- 
tion. There  is,  however,  nothing  absolutely  characteristic 
in  the  anatomical  appearances  of  this  form  of  syphilis. 
The  mucous  membrane  is,  as  a  rule,  paler  than  normal, 
sometimes  even  almost  white,  and  the  presence  of  minute 
ulcers,  especially  in  number,  and  associated  with  similar 

*  M.  Dance  has  attempted  to  show  that  roseola,  and  even  the  tubercu- 
lar and  papular  syphilide  occur  in  the  larynx  simultaneously  with  their 
eruption  upon  the  external  surface  (Eruptions  du  larynx  survenantes 
dans  la  periode  secondaire  de  la  syphilis,  Paris,  1864).  These  observa- 
tions have  never  been  confirmed. 


appearances  in  the  pharynx,  is  of  value  in  the  anatomical 
diagnosis  of  syphilis. 

In  the  laryngoscopy  image  the  existence  of  a  brownish- 
red,  mottled  appearance  of  the  vocal  cords,  especially  if 
the  condition  be  symmetrical,  together  with  erosions  or 
superficial  ulceration  of  the  edges  of  the  vocal  cords,  on 
the  free  border  and  posterior  surface  of  the  epiglottis  or 
ventricular  bands,  should  lead  to  a  suspicion  of  the  spe- 
cific nature  of  the  inflammation. 

While  these  appearances  are  strong  presumptive  evi- 
dence in  favor  of  the  existence  of  syphilis,  it  were  more 
prudent  to  look  for  other  phenomena  and  historical  data 
before  giving  a  decided  opinion.  The  ulcers  of  this  pe- 
riod are  either  follicular  in  origin  or  result  from  the 
breaking  down  of  the  more  superficial  portions  of  the 
mucous  membrane.  These  minute  losses  of  substance 
often  coalesce  to  form  a  large  ulcer  with  well-defined, 
elevated  walls,  and  grayish-mottled  base,  which,  in  heal- 
ing, leaves  a  small,  somewhat  depressed  cicatrix.  This 
latter  from  a  clinical  standpoint  offers  weighty  evidence 
in  favor  of  syphilis. 

Whether  ulceration  of  the  laryngeal  mucous  membrane 
ever  results  from  inoculation  by  the  pharyngeal  secre- 
tion cannot  be  affirmed  with  any  degree  of  positiveness. 

Mucous  patches  and  condylomata.  The  utmost  con- 
fusion prevails  concerning  the  occurrence  and  frequency 
of  mucous  patches  in  the  larynx.  While  their  exist- 
ence in  this  organ  is  strenuously  denied  by  some  who 
have  specially  investigated  the  subject,  the  very  opposite 
opinion  is  entertained  by  equally  competent  observers. 
In  a  large  number  of  patients  with  laryngeal  syphilis 
that  have  come  under  the  observation  of  the  writer,  he 
recalls  but  one  case  concerning  the  nature  of  which  there 
could  be  little  doubt.*  The  failure  to  detect  the  presence 
of  mucous  patches  in  the  larynx  may  be  due,  as  Morell 
Mackenzie'11  observes,  to  their  fleeting  character;  while, 
on  the  other  hand,  it  is  highly  probable  that  many  of  the 
so-called  mucous  patches  described  by  writers  are  in 
reality  nothing  more  than  papillomatous  excrescences  or 
small  ulcerating  gummata. 

The  laryngeal  mucous  patch,  so-called,  appears  in  the 
mirror  as  a  grayish-red  or  whitish-yellow  elevation, 
rounded  or  oval  in  contour,  and  surrounded  by  an  in- 
flammatory areola.  This  may  disappear  completely  or 
disintegration  and  ulceration  may  ensue.  Small  papil- 
lary hyperplasia?  not  infrequently  occur  in  the  neighbor- 
hood of  existing  ulcerations  or  on  the  confines  of  an  old 
cicatrix,  which  should,  however,  not  be  confounded,  as 
has  been  done,  with  the  true  condylomata. 

II.  Lesions  of  the  Intermediate  Period. — These  have 
been  well  described  by  Whistler.  The  anatomical  pecu- 
liarity of  this  stage  resides  in  a  chronic  diffuse  laryngitis, 
characterized  by  its  constant  tendency  to  relapse,  and  by 
the  existence  of  ragged  ulceration  of  the  vocal  cords. 
These  ulcers,  in  fact,  represent,  so  to  speak,  a  transition 
stage  from  the  superficial  destruction  of  the  secondary  to 
the  deeper  and  more  malignant  ulceration  of  the  tertiary 
period. 

The  ulceration  of  both  the  secondary  and  intermediate 
periods  occasionally  extends  to  the  fibrocartilaginous 
structures,  but  the  latter  complication  is  much  more  fre- 
quently due  to  ulceration  of  tertiary  development. 

III.  Lesions  of  the  Tertiary  Period. — In  this  stage  all 
the  structures  of  the  larynx  may  be  involved,  singly  or  in 
combination.  The  proclivity  of  syphilis  to  attack  those 
cartilages  only  that  are  invested  with  perichondrium  ap- 
plies with  especial  force  to  the  cartilaginous  structures 
of  this  organ.  The  characteristic  lesions  of  this  period 
are  gummata,  deep  ulceration,  and  fibroid  degeneration. 

1.  Gummata  appear  as  solitary  or  multiple  tumors  of 
varying  size  and  shape,  and  of  smooth,  regular  contour, 
which  may  proceed  from  any  of  the  laryngeal  structures, 


*  The  subject  was  a  woman  suffering  from  secondary  syphilis.  On  the 
left  vocal  cord,  about  its  centre,  was  a  small,  oval,  yellowish-white  patch, 
smooth  in  contour,  and  slightly  elevated  above  the  surface  of  the  cord. 
Its  long  diameter  was  parallel  with  the  free  border  of  the  cord,  and  its 
base  surrounded  by  a  scarlet  inflammatory  areola.  The  laryngeal  mem- 
brane was  slightly  erythematous.  Three  days  afterward  both  patch  and 
areola  had  disappeared. 
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but  which  are  usually  found  In  the  submucous  tissue  of 
the  1 1<  e  border  and  posterior  surface  of  the  epiglottis  and 
the  interarytenoid  space.  Thej  are  occasionally  mel 
with  in  the  subglottic  region,  on  the  ventricular  bands 
;iinl  vocal  corda  They  vary  in  Bize  from  that  of  a  mus 
i.ud  Beed  i"  a  tumor  thai  calls  for  tracheotomj . 

The  col i   the   mucous    membrane    covering    the 

gumma  is  at  flrsl  intensely  red,  and  occasionally  small 
vessels  are  developed  iu  ii-  vicinity.  Gradually,  under 
the  increased  pressure  of  the  submucous  deposit,  it  be- 
comes pale,  thin,  and  transparent,  bo  thai  the  peculiar 
yellow  or  whiti-h  yellow  <■< >1- »i  of  the  gummatous  infiltra- 
tion is  distinctly  visible.  Necrosis  of  the  anemic  mem- 
brane soon  follows,  and  an  ulcer  results  which  rapidly 
invades  the  submucous  tissues,  forming  a  more  <>r  less 
(laid- like  excavation,  n< >t  infrequently  involving  the 
perichondrium  and  underh  ing  cartilage.  In  Bmall  gum- 
mata  absorption  of  the  infiltration  may  be  secured  by  the 
exhibition  of  antisj  philitic  remedies,  even  after  consider- 
able thinning  of  the  mucous  membrane  lias  taken  place. 

In  histological  structure  the  laryngeal  gumma  does  not 
differ  from  similar  products  in  other  pans  of  the  body. 

An  isolated  case  ison  record  where  giant  cells  were 
found  in  the  gummatous  infiltration  of  the  larynx,--  bul 
this  i-  probably  an  exceptional  and  accidental  occurrem  e 

Well-defined  gummatous  tumors  of  the  larynx  are  com 
paratively  rarely  mel  with  ;i<  compared  with  diffuse 
Byphilitic  infiltration. 

2.  Fibroid  Degeneration.— la  the  later  6tages  of  tertiary 
Byphilis  there  is  in  a  certain  proportion  ol  cases  a  decided 
tendency  to  the  gradual  developmenl  of  fibroid  tissue  in 
the  structures  of  the  larynx,  which  tends  to  diminish  the 
lumen  of  the  organ,  uol  only  by  contraction  of  the  new 
formed  tissue,  bul  also  by  the  production  of  large,  dense 
fibroid  tumors,  which  are  often  mistaken  for  and  de 
Bcribed  as  gummy  tumors,  but  which  pathologically 
have  Dothing  in  common  with  them.  These  fibroid 
utmors  appear  as  hard,  nodular  masses  occupying  the  epi- 
glottis, ar\  epiglottic  folds,  and  other  portions  of  the  ves- 
tibule and  subglottic  region.  Sometimes  the  greater  por- 
tion of  the  organ  is  converted  into  a  dense  hypertrophic 
ma^s.  Acute  ulceration  occurs,  and  is  fraught  with 
ureal  danger  from  accompanying  oedema,  and  each  suc- 
ceeding attack  of  ulceration  favors  a  greater  deposit  of 
fibrous  tissue  and  increases  proportionately  the  gravity 
of  tie-  case.  In  this  variety  of  laryngeal  syphilis,  which 
Whistler  bas  especially  insisted  upon,  no  retrograde  meta 
morphosis  takes  place ;  its  processes  are  essentially  pro 
gressive,  and  the  calibre  oi  the  larynx  becomes  dimin- 
ished sooner  or  later  by  an  irregular  nodular  mass — half 
hypertrophied  tissue,  half  cicatricial  hands — which  does 

not  -uli-ide  under  internal  <>r  local  treatment,  and  which, 

it  extensive,  demands  i rachei itomy. 

These  fibroid  tumors  maj  be  differentiated  from  gum- 
mata  bj  their  pale  grayish  or  whitish  appearance,  by  the 
Bur  rounding  anaemia  of  the  mucous  membrane,  and  by 
the  absence  of  the  peculiar  yellowish  submucous  disco! 
oration  ol  the  latter.  The  lend,  dense  sensation  com 
municated  to  the  probe  contrasts,  too,  forcibly  with  the 
soft  elastic  feel  of  the  gummj  growth. 

This  class  of  cases  isonlj  Been  in  hospital  or  dispensary 
practice,  and  presents  a  long  history  of  neglected  laryn 
geal  trouble  with  gradually  increasing  obstruction  to 
respiration.  These  tumors  are  more  common  than  is 
generally  Bupposed,  and  probably  constitutes  large  pro- 

porti t  the  specimens  which  are  labelled  "gummata" 

in  anatomical  museums  and  collections. 

Sections  of  the  growths  bIiow  under  the  microscope 
thickening  of  the  mucous  membrane,  a  round-cell  infil- 
tration of  the  submucous  tissues,  and  abundant  meshes 
and  wavy  bands  of  fibrous  tissue,  which  in  contracting 
obliterate  more  or  leas  completely  the  vessels  and  glandu 
lar  elements  of  the  parts.  Whi  her  this  fibrous  tissue 
Btarts  from  the  perichondrium  or  submucous  layer,  or 
both,  or  what  relation  it  hear-  to  the  fibroid  hyperplasia 
which  are  found  after  the  cicatrization  ol  u  cers,  has  not 
as  yet  been  made  out,  bul  it  is  not  improbable  that  this 
hj  pertrophic  Byphilitic  l.u  \  Dgitis  may  be  due  to  the  com- 
bined action  of  these  different  factors 


8.    Tertiary  Ulceration.     (Jlcers  of  the  tertiary  period' 
result  from  atrophy  of  the  mucous  membrane,  through 
the  pressure  of  the  underlying  infiltration  and  the  o 
quent  purulent  degeneration  of  the  latter,  and  in  tin-  way 
excavations  are  funned,  of  more  or  less  circular  outline, 
w  ith  a  deep  base  of  graj  ish  or  iardaceous  appearance  and 
with  elevated,  clearly  defined,  and  often  bloodshot  walls, 
surrounded    bj  a  scarlet  /.one  of  inflammation,  and  ■ 
ercd  with  a  foul,  dirty  yellowish  secretion,  which  im 
parts  to  the  breath  a  peculiar  and  somen  hat  characteristic 
odor. 

01  varying  sizes,  the  tertiary  ulcer  may  be  multiple, 
and  occur  in  any  portion  of  the  larynx  and  subglottic 
space  ;  but  it  is  generally  solitary  and  occupies  by  pref- 
erence the  lingual  surface  and  free  edge  of  the  epiglottis. 
Ii  may  be  said,  in  general,  that  ulceration  of  the  upper 
part  of  the  larynx  is  much  more  common  than  ulceration 
of  the  cords  and  Bubcordal  region.  The  ulcerative  pro 
cess  not  infrequently  extends  along  the  an  epiglottic  told 
to  the  ventricular  hand,  or  from  the  latter  to  the  ven- 
tricles. The  epiglottis  may  present  a  crenated  ap] 
ance,  like  the  comb  of  a  cock,  or  a  punched  out  as]  i 
or  it  may  he  depressed  in  various  other  ways.  <  Occasion- 
ally it  i-  perforated.  It  may  be  reduced  to  a  mere  rudi- 
ment, or  finally  he  completely  destroyed. 

Syphilitic  ulceration  of  the  larynx  heal-  by  peripheral 
cicatrization,  a-  ha-  been   well   described  by   Virchow. 

Around  the  borders  of  the  ulcer  dense,  callous  com 
live  tis>ue  makes  ii-  appearance,  which  is  characterized 
by  excessive  peripheral  gntjwtb,  a-  in  the  cicatrix  follow- 
ing a  burn.  The  resulting  -ear  varies  in  appearance,  ac- 
cording to  the  size  ami  situation  of  the  original  ulcer, 
(in  the  ventricular  hand-  and  free  surface  of  the  epi- 
glottis, it  i-  generally  star-shaped,  while  in  other  situa- 
tions linn,  fibrous  bands  are  formed  which  connect  them 
with,  or  hind  them  down  upon,  adjacent  structui 

A-  the  ulcers  heal,  there  spring  up  at  the  periphery 
of  the  cicatrices  small  papillary  or  fibroid  hyperplae 
and    thus,  later  on,   small    area-   arc    found   decked   with 
grow  ths,  «  hieh  mark  the  site  of  past  ulceration. 

The  deformities  w  hieh  result  from  the  cicatrization  of 
large  ulcer-  arc  quite  characteristic.     The  epiglottis  may 

be  bound  down  to  the  base  of  the  tongue,  to  the  lateral 
and  even  posterior  pharyngeal  wall,  adhesions  may  form 
between  ii-  free  edges  and  the  ary-epiglottic  fold. 
tween  tin-  latter  and  the  ventricular  bands  and  pyriform 
sinuses,  and  between  the  free  edges  of  the  ventricular 
band-:  or  the  whole  interior  of  the  larynx  may  be  con- 
verted into  a  contracted  cicatricial  channel  in  which  all 
trace  of  the  original  anatomy  of  tin-  part-  i-  lost.  Occa- 
sionally the  larynx  a- a  whole  is  displaced,  or  individual 
parts  are  thrown  into  unnatural  positions  by  the  conti 
lion  of  the  new  -formed  tissue.  When  ulceration  occur-  on 
surfaces  thai  are  brought  in  contact  in  the  natural  exer 
cise  of  function,  a-  for  example,  the  vocal  cords,  mem- 
branous formations  composed  of  cicatricial  tissue  are 
occasionally  developed  between  the  opposing  ulcer;!' 
surface-,  thus  forming  a  web  between  t hern— a  condition 
which  ha-  been  especially  well  described  by  Elslx 

If  cicatrization  be  not  promoted,  the  ulcers  rapidly 
descend  to  the  perichondrium,  purulent  inflammation 
of  that  structure  is  established  and  the  cartilage  laid 
bare. 

Perichondritis  and  necrosis  of  the  cartilages  may  also 
develop  a- a  primary  affection — possibly,  though  rarely, 
a-  a  metastatic  (septic)  inflammation  of  the  dbro-carti- 
laginous  tissue.  The  cartilage  thus  becomes  surrounded 
by  a  purulent  infiltration  which  takes  place  beneath  and 
in  the  meshes  of  the  perichondrium,  caries  occurs  ami 
the  necrotic  portion-  are  expelled  a-  a  granular  detritus 
or  a- well  formed  sequestra.  Sometimes  an  entire  carti- 
lage i-  expelled  in  the  effort  to  expectorate.  While  i  \ 
pulsion  of  necrotic  cartilage  usually  takes  place  by  the 
mouth,  it  occasionally  bappens  that  the  necrosed  plate 
fall-  into  the  trachea  and  causes  death.  The  entire  epi- 
glottis lei-  al-o  been  found  in  llle  stomach. 

The  presence  of  necrotic  cartilage  in  the  larynx,  apart 
from  other  dangers  to  which  it  may  give  rise,  aggra\ 
the  existing  local  disease,  increases  suppuration,  and  may 
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even  lead,  if  not  artificially  extracted,  to  metastatic  ab- 
scesses in  various  parts  of  the  body,  to  pyaemia,  and  death. 

If  perichondritis  do  not  result  fatally,  recovery  takes 
place,  at  the  expense  of  the  functions  of  the  larynx,  with 
permanent  anchylosis,  with  consequent  paralytic  affec- 
tions and  diminution  in  the  calibre  of  the  larynx,  or  fis- 
tulous tracks  may  be  established  between  the  cartilage 
and  interior  of  the  larynx,  or  may  connect  the  former 
with  the  external  surface. 

A  remote  danger  from  tertiary  laryngeal  ulceration  is 
death  from  haemorrhage,  as  in  the  classical  case  of 
Tiirck,"  where  the  laryngeal  artery  was  opened,  and  in 
the  one  mentioned  by  Rokitansky,45  where  sudden  death 
occurred  from  perforation  of  the  aorta. 

In  all  forms  of  tertiary  syphilis  of  the  larynx  and  in 
the  deeper  ulceration  of  the  secondary  and  intermediate 
periods  there  is  a  tendency  to  acute  and  chronic  oedema. 
The  former  occurs  suddenly,  and  is  sometimes  the  imme- 
diate cause  of  death  ;  the  latter  develops  slowly,  and,  in 
some  instances,  without  danger  to  life,  while  in  others  it 
causes  progressive  dyspnoea,  which  may  terminate  fatally 
by  sudden  increase  of  the  serous  infiltration. 

Symptoms  and  Complications. — It  is  manifest  from 
the  above  that  the  symptoms  and  complications  of  la- 
ryngeal syphilis  are  of  the  most  varying  nature,  and 
•  may  consist  in  very  slight  modification  of  the  vocal  and 
respiratory  functions  or  in  their  complete  destruction  ; 
and  even,  secondarily,  abrogation  of  the  process  of  degluti- 
tion. 

Diagnosis. — The  distinctive  points  of  difference  be- 
tween the  diffuse  laryngitis  of  the  secondary  period  and 
simple  catarrhal  inflammation  have  been  already  given. 
The  older  writers  laid  great  stress  upon  a  peculiar  rau- 
cous character  of  the  voice  as  diagnostic,  and  the  vox 
rauea  syphilitica  was  placed  among  the  pathognomonic 
symptoms  of  the  disease.  This  quality  of  the  voice  is, 
however,  met  with  when  the  vocal  cords  are  congested, 
thickened,  or  abraded  from  simple  inflammation,  and 
cannot,  therefore,  be  looked  upon  as  characteristic  of 
syphilitic  laryngitis  ;  though  it  may  be  of  value  in  dif- 
ferentiating the  latter  from  tubercular  inflammation. 

In  the  earlier  laryngeal  affections  of  tuberculosis  the 
pronounced  pallor  of  the  mucous  membrane  of  the 
pharynx,  larynx,  and  nasal  passages,  the  tendency  to 
swelling  and  congestion  of  the  posterior  and  inferior  por- 
tions of  the  larynx,  together  with  a  hyperaesthetic  con- 
dition of  the  upper  air  passages,  and  especially  the  phar- 
ynx, and  the  slow  development  and  persistence  of  the 
ulcers  (generally  on  the  vocal  processes)  will  lead  to  an 
examination  of  the  lungs,  where  evidences  of  commenc- 
ing consolidation  are  generally  to  be  found  upon  careful 
examination.  In  doubtful  cases,  where  such  evidence  is 
wanting  at  the  apices,  the  writer  has  repeatedly  discov- 
ered signs  of  a  localized  bronchitis  between  the  scapulae, 
and  the  diagnosis  has  been  verified  by  the  subsequent 
development  of  the  case. 

Tertiary  syphilitic  ulceration  of  the  larynx,  and  that 
which  occurs  in  the  intermediate  period,  may  be  con- 
founded with  that  of  tuberculosis  and  carcinoma. 

From  tuberculosis  it  may  be  differentiated  by  attention 
to  the  following  points  :  Syphilitic  ulcers  are  usually 
single,  develop  rapidly,  and  are  preceded  or  accompa- 
nied by  localized  unilateral  swelling  of  the  mucous  mem- 
brane or  by  gummatous  growths.  Tubercular  ulcers,  on 
the  other  hand,  are  generally  multiple,  are  slow  in  devel- 
opment, and  are  preceded,  as  a  rule,  by  a  peculiar  lustre- 
less, opaque  thickening  of  the  membrane  (tubercular  in- 
filtration). This  may,  in  turn,  be  distinguished  from 
the  oedema  which  complicates  syphilis,  in  that  the  latter 
is  commonly  unilateral,  or  confined  to  the  parts  princi- 
pally affected,  is  glistening,  more  or  less  translucent,  and 
does  not  partake  of  the  opaque,  dull  color  of  tubercular 
deposit.  When  the  latter  leads  to  the  peculiar  pyriform 
swelling  of  the  ary-epiglottic  folds  or  to  the  turban-shaped 
epiglottis  (vide  article  on  Larynx,  Phthisis  of)  it  furnishes 
pathognomonic  proof  of  tuberculosis.  Syphilitic  ulcers  are 
larger,  as  a  rule,  than  tubercular  ulcers,  and  their  favor- 
ite seats  are  the  anterior  surface  and  free  edge  of  the 
epiglottis,  while  tubercular  ulceration  is  most  frequently 


encountered  in  the  lower  and  posterior  portions  of  the 
larynx  and  on  the  ventricular  bands.  When  tuberculosis 
attacks  the  epiglottis  it  is  generally  the  lower  and  poste- 
rior surface  that  is  involved,  and  it  may  be  said,  in  gen- 
eral, that  the  tendency  of  syphilitic  ulceration  is  to  de- 
velop from  above  downward,  that  of  tuberculosis  from 
below  upward.  Bilateral  ulceration  of  the  larynx,  and 
especially  of  opposing  surfaces,  other  things  being  equal, 
is  in  favor  of  tuberculosis. 

Deformity  always  results  when  any  of  the  laryngeal 
structures,  as,  for  example,  the  epiglottis,  is  perforated 
from  syphilitic  ulceration,  while  the  perforating  ulcer  of 
tuberculosis  has  little  or  no  effect  upon  the  natural  shape 
and  position  of  the  cartilage.  The  syphilitic  ulcer  is 
deep,  cleanly  cut,  with  well-defined  shelving  walls  (vide 
supra),  is  surrounded  by  an  inflammatory  areola,  and  rap- 
idly invades  the  submucous  tissues  ;  the  tubercular  ulcer 
is  surrounded  by  an  amende  mucous  membrane,  is  more 
shallow,  presents  a  characteristic  worm-eaten  appearance, 
and  tends  to  spread  laterally  in  an  irregular  or  serpigi- 
nous manner. 

The  secretion  from  tubercular  ulceration  is  usually 
very  profuse,  accumulates  with  great  rapidity,  and  gives 
to  the  breath  a  peculiar  sweetish  odor  that  is  quite  char- 
acteristic. Microscopic  examination,  moreover,  will  gen- 
erally detect  the  presence  of  Koch's  bacillus,  which  may 
be  looked  upon  as  possessing  a  certain  crucial  diagnostic 
value.  In  syphilis,  on  the  other  hand,  the  secretion  is 
by  no  means  as  great,  nor  does  it  accumulate  with  the 
rapidity  observed  in  tuberculosis.  Syphilitic  ulceration, 
especially  if  the  pharynx  be  involved,  gives  to  the  breath, 
moreover,  a  peculiar  fetid  odor,  which  may  be  regarded 
as  diagnostic. 

Haemorrhage  from  the  larynx  is  not  uncommon  in  tu- 
berculosis, and  is  rare  in  syphilis.  Syphilitic  ulceration 
tends  to  heal  by  peripheral  cicatrization  ;  it  is  doubtful 
whether  extensive  tubercular  ulceration  ever  heals.  The 
presence  of  cicatrices  in  the  larynx  is  prima  facie  evidence 
of  syphilis,  and  when  these  assume  their  characteristic 
form  there  can  be  little  doubt  concerning  the  diagnosis. 

Small  fibrous  outgrowths  in  the  neighborhood  of  ul- 
cers or  cicatrices  are  additional  evidence  in  favor  of 
syphilis,  while  papillary  hyperplasias,  occurring  in  the 
interarytenoid  fold,  and  especially  when  they  appear  iu 
the  early  stages  or  precede  well-marked  changes  in  the 
larynx,  should  awaken  suspicion  of  tuberculosis.46  While, 
moreover,  small  granular  or  papillary  hyperplasias  arc 
sometimes  found  covering  the  base  of  tubercular  ulcera- 
tion,* no  growth  ever  arises  from  that  of  a  syphilitic  ulcer 
or  from  the  resulting  cicatrix.  Papillary  hyperplasias 
are  not  uncommon  in  syphilis,  but  generally  mark  the 
seat  of  past  ulceration,  as  indicated  by  the  presence  of  a 
cicatrix  or  other  evidence  of  pre-existing  localized  de- 
struction. The  papillomatous  excrescences  of  tubercu- 
losis tend  in  time  to  ulcerate  and  break  down,  those  of 
syphilis  rarely,  if  ever,  ulcerate. 

Syphilitic  ulceration  is,  as  a  rule,  not  painful,  nor  is  the 
larynx  tender  to  pressure,  except  when  the  deeper  struct- 
ures are  involved.  Deglutition  is  also  accomplished 
with  ease,  except  in  active  ulceration  of  the  epiglottis, 
when  the  pain  is  sometimes  severe.  In  tubercular  ulcer- 
ation, on  the  other  hand,  especially  when  the  food  comes 
in  contact  with  the  ulcerated  surface,  swallowing  is  in- 
tensely painful  and  sometimes  impossible. 

In  tuberculosis  the  respiration  is  always  more  or  less 
embarrassed  and  the  voice  is  enfeebled  and  veiled  from 
insufficiency  of  the  expiratory  forces,  while  in  syphilis, 
unless  the  vocal  cords  be  involved,  the  phonetic  quality 
of  the  voice  is  not  necessarily  impaired.  In  the  differen- 
tial diagnosis  between  tuberculosis  and  syphilis,  the  so- 
called  vox  rauca  may  be  accepted  as  a  conclusive  sign  of 
the  latter. 

The  presence  of  cicatrices  or  active  ulceration  in  the 


*  The  pummnta  of  syphilis  may  possibly  be  confounded  with  tubercular 
tumors  of  the  larynx,  that  rare  form  of  tuberculosis  first  described  by  the 
writer  of  this  article  in  1882  (N.  Y.  Archives  of  Medicine,  October,  1882), 
and  of  which  other  cases  have  bepn  since  recorded  by  Schnitzler  (Wiener' 
Med.  Presse,  Nos.  44  and  46,  18S3),  and  Percy  Kidd"  (Clin.  Soc.  Trans.,. 
Londoi.,  vol.  xvii.,  p.  154,  and  St.  Bartholomew's  Hosp.  Rep.,  vol.  xxi.). 
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pharynx,  on  the  palate,  or  in  the  n:i--:il  cavities  carries 
with  il  weighty  evidence  in  favor  ol  Byphilis,  the  condi 
limi  of  these  structures  In  advanced  tuberculosis  i 
commonly  thai  "i  anemia  associated  with  more  or  leas 
•  i  tin!  disease, 

Bj  attention  to  the  above  differential  points  between 
the  two  diseases  a  mistake  can  rarely  occur.  It  must, 
however,  be  admitted  thai  cases  arise  in  which  an  appeal 
in  the  historical  narrative  of  the  case,  the  physical  exam 
ination  oi  the  lungs  and  other  organs,  and  even  treatment 
may  be  necessary  before  giving  a  positive  opinion.  It 
ghould  be  remembered,  too,  that  syphilis  and  tuberculosis 
are  occasionally  combined  in  the  larynx,  unci  thai  Buch  a 
lition  can  onlj  be  recognized  by  the  eye  of  a  skilled 
obsi  i 

The  deformities  w  hich  result  from  tertiary  syphilis  may 
be  said  to  be  practically  characteristic;  bul  it  is  well  to 
call  attention  to  the  facl  thai  certain  essenl ial  fevers,  ■ 
typhoid,  small  pox,  etc.,  and  diphtheria,  occasionally  give 
rise  to  ulceration  of  the  nasal  passages,  pharynx  and  lar- 
ynx, with  perforation  of  the  septum,  ozoena,  loss  of  the 
palate,  epiglottis,  etc. ,  which  presenl  all  the  gross  appear- 
ances t  syphilis  and  which  can  cnl]  1"-  differentiated 
from  the  destruction  of  thai  disease  by  the  history  of  the 
case.  This  is  especially  worthy  of  remembrance,  lest,  in 
the  after-life  of  the  individual,  the  previous  existeno 

Byphilis  be  too  readily  assumed  from  a  perforati f  the 

septum  of  the  loss  of  the  uvula  or  palate. 

Much  more  difficult  is  the  differentiation  of  syphilis  and 
cancerous  ulceration  occurring  in  the  larynx.  The  chief 
points  to  take  into  consideration  herearethe  following: 
Cancer  is  a  disease  which  occurs  usually  after  the  fiftieth 
year  of  litV,  which  develops  less  rapidly  than  Byphilis, 
and  mosi  commonly  originates  from  the  space  between  the 
vocal  cord  and  ventricular  bands  (except  w  hen  it  descends 
from  the  pharynx  I,  :h  a  more  nr  less  clearly  defined  nodu- 
lai  grow  ih,  which  subsequently  ulcerates  and  is  convert 
ed  into  a  deep  ulcer  with  bloodshot  walls,  whose  base  be- 
comes cevered  later  with  fungous,  bleeding  granulations. 
Associated  with  this,  or  preceding  its  development,  are 
usually  evidences  of  oesophageal  obstruction,  with  pain 
on  swallowing,  pressure,  or  manipulation  with  the  bougie. 

Lancinating  pain  in  the  larynx,  when  at  rest,  radiating 
to  the  ear  of  the  affected  Bide  is  often  present,  although 
it  cannot  be  considered  characteristic,  as  it  may  occur  in 
any  ulcerative  disease  of  the  larynx.  As  the  ulcerative 
process  of  cancer  advances,  extensive  haemorrhages  not 
mfrequently  take  place,  an  uncommon  occurrence  even 
in  extensive  syphilitic  ulceration. 

The  secretion  of  cancel-  i<  profuse,  ichorous,  and  differs 
materially  in  odor  from  the  peculiar  sickening  stench  of 
the  discharge  produced  by  Byphilitic  ulceration.  Exam- 
ination under  the  microscope  will  occasionally  determine 
the  nature  of  the  case. 

Cervical  glandular  enlargement  is  uncommon  in  laryn- 
geal cancer,  bul  is  not  infrequently  associated  with  ter- 
tian bj  philis  of  the  larynx. 

while  the  above  may  serve  as  reliable  guides  to  diag- 
nosis, every  experienced  specialist  can  recall  cases  where 
the  latter  could  only  be  determined  byresorl  to  the  sov- 

eed  in  any  case  in  whic 
a-  part  of  prudence  in 
as  In  other  problems  of  diagnosis,  to  ui  \  e  the  patient  the 
benefit  of  the  doubt. 

Prognosis,  Complications,  8equels. — The  treatment  of 
syphilitic  affections  of-4he  larynx  is  generally  verj  satis- 
factory, unless  the  cartilages  and  their  envelopes  be  at 
tacked.  Even  then  a  cure  may  be  effected,  if  the  necrotic 
cartilage  be  removed,  In  d<  ep  Beated  destruction  a  cure 
can  onTj  be  obtained  with  permanent  injury  to  function. 

The  complications  and  dangers  to  life  from  tertiary 
syphilis  have  been  already  alluded  to  in  treating  of  the 
pathology  of  the  disease.  The  possibility  of  the  Budden 
occurrence  ol  oedema,  even  in  the  ulcerative  laryngitis  of 
the  intermediate  period,  should  never  be  lost  Bight  of, 
and  the  danger  of  the  latter  increases,  in  every  Btagc,  a- 
the  perichondrium  Is  approached 

It  la  generally  possible  n>  produce  complete  cicatriza- 
tion nf  tertiary  ulceration,  t>wi  when  the  latter  is  exten 


ereign  test  of  treatment.    Indeed  in  any  case  in  which  the 
slightest  doubt  exists,  it  is  the  part  of  prudence  in  this. 


m\c.  -u<  1 1  an  event  i*  onlj  acconi pli-lied  with  considera- 
ble deformity  or  contraction  of  the  larynx.  Ulceration 
occurring  In  the  subglottic  region  and  in  the  neighbor- 

Ii 1  of  the  crico-arytenoid  joint   is  more  dangerous  to 

life  than  when  the  epiglottis  and  ventricular  bands  are  at 
tacked.  The  entire  epiglottis  may  be  destroyed  without 
serious  impairment  of  the  laryngeal  functions  and  with- 
out impediment  to  deglutition. 

In  fibroid  degeneration,  when  extensive  hypertrophy 
has  taken  place,  no  good  has  as  yet  come  from  constitu- 
tional or  local  treatment,  and  the  patient  drifts  sooner  or 
later  to  tracheotomy.  Perhaps  some  good  could  be  ac- 
[dished  by  the  use  of  acids,  electric  cautery,  and 
ui her  destructive  measures,  with  or  without  a  preliminary 
tracheotomy  in  this  apparent!]  hopeless  class  of  case. 

It  properly  treated,  the  prognosis  in  simple  syphilitic 
catarrh,  with  or  without   ulceration,  is  good,  and  a  per- 
manent cure  can  often  in-  accomplished.     In  otl 
relapses  of  the  ulcerative   process  occur   from   time  to 
time.    In  both  the  prognosis  is  influenced  by  the  previ 
timely  treatment  of  the  constitutional  disease.     Finally, 
all  Byphilitic   lesions  of   the   larynx   are  rendered   leas 
amenable  to  treatment  by  the  predisposition  to  or  < 
istence  of  serious  organib  dia  ase,  as  l'<>r  example,  tuber- 
culosis. 

Inu  nt. — The  treatment  of  buy  ngeal  syphilis  is  both 
constitutional  and  local.  \\  bile  then-  i-.  perhaps,  nodis- 
i  ase  of  the  larynx  that  calls  for  more  careful  local  meth- 
ods of  cure  than  syphilis,  a.nd  in  which  the  prognosis 
depends  so  much  upon  the'early  laryugoscopic  recogni- 
tion and  appropriate  topical  treatment  of  its  manifesta- 
tions, the  successful  accomplishment  of  the  latter  N  nearly 
ahvav  s  assisted  by  and  often  dependenl  upon  the  exhibi- 
tion of  constitutional  remedies.  Especially  isthistrueof 
the  tertiary  lesions  of  the  disease.  To  neglect  general 
antisyphilitic  medication  when  an  ulcer  is  approaching 
the  perichondrium,  or  win  n  the  destruction  of  important 
parts  is  menaced,  is,  to  Bay  the  least,  an  unsafe  and  in- 
judicious experiment. 

The  development  and  permanency  of  secondary  laryn- 
geal lesions  is  aNo  influenced,  in  a  great  measure,  by  the 
early  adoption  o'f  constitutional  measures,  for  the  latter 
not  only  assist  jn  the  removal  of  the  infiltration,  but,  in 
sonic  instances,  act  as  a  safeguard  against  true  inflamma- 
tory disease. 

The  different  methods  of  administration  of  antisyphi- 
litic remedies  w  ill  be  given  in  the  article  on  Syphilis.  The 
writer  caii  recommend  the  tonic  use  of  mercury,  as  for- 
mulated by  Keves,  in  the  treatment  of  syphilitic  affec- 
tions of  the  larynx  Tin-  most  direct  way  of  producing 
both  the  local  and  general  effects  of  the  drug  is  by  mer- 
curial fumigation  or  vapor-baths. 

The  local  treatment  of  the  diffuse  laryngitis  of  second- 
ary syphilis  does  not  differ  materially  from  that  of  simple 
catarrhal  larj  ngitis  should  ulceration  occur, 

iodoform  may  be  freely  used.  In  the  deeper  form  of 
ulceration  this  drug  is  of  inestimable  service,  and  is  in 
the  writer's  experience  superior  to  iodine  and  the  nitrate 
of  silver.  Sprays  of  the  bichloride  of  mercury,  or  the 
local  application  of  the  yellow  oxide  in  cosmohne,  \ 
line,  or  like  Substance  are  also  of  considerable  value. 
Before  applying  these  remedies,  the  ulcerated  surl 
should  be  thoroughly  cleansed  by  means  of  a  detergent 
and  disinfectant  spray,  for,  otherwise,  much  of  the  good 
effect  will  be  lost 

Papillomatous  growths  may  be  dissipated  by  the  local 
application  of  alcohol  or  chromic  acid.  or.  if  extensive, 
may  be  removed  at  once  with  the  forceps.  .Membranous 
webs  may  be  successfully  divided  with  the  iralvano  cau- 
tery (Elsberg)  or  bj  cutting  dilators,  the  best  of  which  is 
that  devised  by  Whistler,  to  the  excellent  results  obtain- 
able by  which  the  writer  of  the  present  article  can  testify. 

Whether  any  good  can  be  accomplished  by  the  division 
of  adhesions  must  be  determined  by  the  peculiarities  of 
tin-   individual    case       Except  when    function    can   tx 

stored,  or  serious  dyspnoea  or  dysphagia  mitigated  by  the 

operation,    it    is    better,    as   a    rule,    to   let    them    severely 

alone 

Serious  interference  with  respiration  from  any  coinpli 
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cation  calls  for  tracheotomy,  and  the  early  performance 
of  the  latter  is  especially  to  be  advised  when  the  larynx 
lias  undergone  the  fibroid  degeneration  described  above. 
Systematic  dilatation  of  the  larynx,  as  described  under  the 
heading  Larynx,  Stenosis  of,  is  sometimes  of  value,  but, 
as  a  rule,  little  can  be  expected  of  this  line  of  treatment 
beyond  temporary  improvement,  while  it  is  much  in- 
ferior to  the  cutting  operation. 

Loosened  necrotic  plates  of  cartilage,  in  view  of  the 
dangerous  complications  to  which  they  may  give  rise, 
should  be  removed,  if  practicable,  by  endo-laryngeal  op- 
eration or  from  without,  by  exsection. 

Syphilis  of  toe  Trachea  and  Bronchi. — The  in- 
dividual portions  of  the  respiratory  apparatus  possess  a 
decidedly  varying  disposition  to  the  localization  of  syph- 
ilitic lesions.  When  the  notable  frequency  with  which 
the  nose  and  larynx  are  involved  during  the  course  of 
constitutional  syphilis  is  contrasted  with  the  comparative 
rarity  of  affections  of  the  trachea  and  bronchi,  it  may 
be  with  safety  said  that  the  lesions  of  syphilis  are  more 
frequently  found  in  the  upper  than  in  the  lower  segments 
of  the  respiratory  system. 

Syphilis  of  the  trachea  is  of  relatively  rare  occurrence, 
though  not  as  uncommon  as  statistics  would  lead  us  to 
believe.  Many  cases  of  tracheal  syphilis  are  doubtless 
overlooked,  and  especially  is  this  true  of  those  isolated 
inflammatory  and  ulcerative  conditions  which  are  found 
in  the  lower  portion  and  at  the  bifurcation  of  the  wind- 
pipe. In  a  large  proportion  of  cases,  the  tracheal  affec- 
tion is  secondary  to,  and  consists  simply  in  the  extension 
downward  of,  infiltration  and  ulceration  of  the  larynx  ; 
it  occasionally  involves  the  whole  length  of  the  trachea, 
and  even  the  bronchi  in  its  destructive  action. 

Much  less  common  is  the  existence  of  syphilis  of  the 
trachea  without  associated  or  pre-existent  lesions  of  the 
larynx  and  pharynx,  or  at  least,  which  is  not  the  result 
of  extension,  but  which  occurs  as  an  independent  affec- 
tion. When  the  syphilitic  disease  is  thus  isolated,  it  is 
usually  in  the  lower  third  of  the  trachea,  from  which  it 
extends  into  the  bronchi,  or  the  latter  may  themselves  be 
the  seat  of  isolated  syphilitic  lesions. 

Isolated  syphilis  of  the  upper  third  is  much  less  com- 
monly met  with,  and  may  occur  alone  or  in  combination 
with  lesions  of  the  lower  trachea  and  bronchi.  Usually 
both  bronchi  are  affected.  When  one  alone  is  involved, 
it  is  more  frequently  the  right.  Only  two  cases  are  on 
record  of  isolated  syphilis  of  the  windpipe  in  its  entire 
length,4,1  while  the  isolation  of  the  disease  in  the  middle 
third  is  so  rare  that  the  possibility  of  its  existence  in  this 
locality  has  been  denied.  This  condition  has,  however, 
been  found  and  described  by  the  writer48  of  this  article, 
who,  at  the  time  of  publication,  could  find  but  two  simi- 
lar cases  in  literature  (Charnal,49  Beger60),  to  which  a 
fourth  has  quite  recently  been  added  by  Felix  Se- 
mon.51 

Pathological  Anatomy. — The  changes  met  with  in  the 
trachea  are  identical  with  those  found  in  the  larynx 
during  the  secondary  and  tertiary  period,  with  certain 
differences  of  appearance  due  to  peculiarity  of  anatomi- 
cal structure. 

Mucous  patches  in  the  trachea  are  liable  to  be  over- 
looked. M.  Mackenzie 53  states  that  he  has  found  them 
five  times.  Seidel 54  describes  as  a  mucous  patch  a  pale- 
red  excrescence,  the  size  of  a  pea,  which  was  associated 
with  condylomata  in  other  parts  of  the  body,  and  which 
disappeared  without  local  treatment.  Diffuse  superficial 
inflammation,  with  or  without  ulceration,  fibroid  degen- 
eration, gummatous  growths,  deep  ulceration  involving 
the  perichondrium  and  cartilages,  leading  to  peritracheal 
abscesses,  exfoliation  of  necrotic  tissues  with  subsequent 
fistulous  communication  with  the  exterior,  membranous 
formations  and  stricture  from  the  cicatrization  of  ulcers 
are  all  observed,  either  alone  or  combined  in  the  course 
of  constitutional  syphilis. 

The  ulceration  generally  descends  from  the  larynx 
along  the  inner  surface  of  the  tube,  presenting  a  more  or 
less  irregular  spiral  form  or  peculiarly  forked  appear- 
ance. In  other  cases,  the  long  diameter  of  the  ulcer  is 
at  right  angles  to  that  of  the  trachea,  which  it  surrounds 


in  a  circular  manner.  Usually  single,  the  ulcers  vary  in 
size,  sometimes  extending  the  whole  length  of  the  tube, 
and  even  to  the  first  division  of  the  bronchi. 

The  stenosis  which  follows  the  contraction  of  the  cica- 
tricial tissue  may  affect  the  tube  as  a  whole,  whose  lu- 
men it  sometimes  obliterates  almost  completely,  or  the 
obstruction  may  be  confined  to  its  individual  segments. 
The  most  common  seat  of  obstruction  is  the  lower  third. 

The  stricture  which  results  from  the  cicatrization  of  a 
tracheal  ulcer  is  of  two  kinds — excentric  and  concentric. 
The  former  is  produced  by  irregularities  or  deformities 
of  the  tube  from  the  healing  of  longitudinal  or  imperfectly 
annular  ulceration,  or  as  the  result  of  perichondritis.  In 
annular  or  concentric  stricture  there  is  often  dilatation 
of  the  trachea  above  and  below  the  constriction,  forming, 
so  to  speak,  an  hour-glass  appearance.  The  cicatrices  do 
not  differ  materially  from  those  found  m  the  larynx. 
They  either  present  a  peculiar  net-like  form  or  resemble 
the  scars  found  in  the  oesophagus  from  corrosions  (For- 
ster).  In  the  writer's  case  the  cicatrix  presented  a  re- 
markable resemblance  to  a  sheaf  of  wheat. 

Prognosit. — The  prognosis  of  tracheal  syphilis  is,  other 
things  being  equal,  much  less  favorable  than  when  the 
disease  attacks  the  larynx,  and  it  becomes  graver  as  the 
bifurcation  into  the  bronchi  is  approached.  Extensive 
ulceration,  especially  when  occurring  in  the  lower  third, 
or  when  it  involves  the  bronchi,  is  generally  fatal,  while 
in  obstruction  in  the  upper  third  life  may  be  prolonged  by 
resort  to  tracheotomy  or  to  systematic  dilatation.  In  ad- 
dition to  the  usual  dangers  from  stenosis,  perichondritis, 
etc.,  death  has  been  known  to  occur  from  haemorrhage, 
due  to  perforation  of  the  ulcer  into  the  aorta55  and  into 
the  pulmonary  artery.56  In  other  cases  the  ulcer  has 
perforated  into  the  mediastinum51  and  into  the  oesoph- 
agus.68 

Symptom*. — Syphilis  of  the  trachea  may  run  its  course 
without  the  production  of  any  symptoms  during  life,  or 
it  may  give  rise  to  those  of  the  most  alarming  and  dan- 
gerous forms  of  stenosis. 

Congenital  Syphilis  of  the  Larynx,  Trachea, 
and  Bronchi. —  Isolated  cases  of  laryngeal  lesions  in 
congenital  syphilis  are  to  be  found  scattered  here  and 
there  through  medical  periodicals,  but  systematic  writers 
have  either  entirely  ignored  the  subject,  or  referred  to  a 
few  recorded  cases  as  pathological  curiosities.  The  uni- 
versal sentiment  of  authority  has,  until  quite  recentlj', 
been  decidedly  adverse  to  the  frequent  dangerous  im- 
plication of  the  larynx,  and  the  changes  in  the  voice* 
are  referred  to  the  intervention  of  fortuitous  catarrh. 

In  the  American  Journal  of  the  Medical  Sciences  for' 
October,  1880,  I  called  attention  to  the  frequency  with 
which  the  throat  is  involved  in  congenital  syphilis,  and 
gave  a  systematic  description  of  the  lesions  found  in 
the  pharyngo-bronchial  tract  and  oesophagus  during  the 
course  of  that  disease.59  In  opposition  to  the  then  gen- 
erally received  doctrine,  I  ventured  to  maintain,  as  the 
result  of  careful  investigation  of  the  subject,  that,  so  far 
from  being  rare,  as  was  generally  supposed,  laryngeal 
affections  in  congenital  syphilis  are  among  the  most  com- 
mon and  characteristic  of  its  pathological  phenomena, 
and  that  the  invasion  of  the  larynx  may  be  looked  for 
with  the  same  confidence  in  the  congenital  as  in  the  ac- 


*  As  early  as  1837,  Dr.  Abraham  Colles,  of  Dublin,  called  attention  to1 
a  hoarse  cry  as  a  symptom  of  congenital  syphilis  and  referred  to  the  fact 
that  when  the  voice  became  hoarse,  the  affection  of  the  anus  might  be 
shortly  expected  (Pract.  Observ.  on  the  Venereal  Disease,  etc.,  Loud-, 
1837,  p.  269.).  Rosen,  a  distinguished  Swedish  physician  is  cited  by 
Mahon  and  Lamauve  (Recherch.  important  sur  Texistence,  la  nature  et 
la  communication  des  mal.  syph.,  etc.,  p.  371,  Paris.  1804).  as  mention- 
ing a  hoarseness  occurring  without  manifest  cause,  and  difficult  degluti- 
tion as  symptomatic  of  congenital  syphilis  ;  but  on  referring  to  the  Eng- 
lish translation  of  Rosen's  work.  I  find  that  the  sentence  relates,  not  to 
the  inherited  syphilis  of  the  child,  but  to  the  acquired  disease  in  the  nurse 
(The  Dis.  of  Children  and  their  Remedies,  by  Nicolas  Rosen  von  Rosen- 
stein,  trans,  from  the  Swedish  edition  of  1771,  by  Dr.  Andrew  Sparr- 
man,  p.  332,  London,  1776).  Long  before  Colles  wrote,  Josef  Jacob 
Plenck,  in  speaking  of  the  signs  of  inherited  syphilis,  observes  that  not 
infrequently  the  fauces  and  labial  commissures  become  exulcerated — s 
condition  indicated  by  a  rough  voice,  nocturnal  cries,  sleepless  nights, 
etc.  "Non  raro  fauces  et  commissural  labiorum  simul  eroduntur.  In- 
dex vox  rauca.  clamores  nocturni,  noctes  insomnes.  deglutitio  difficilis, 
tabes,  mors'*  (Doctrina  de  morbis  venereis,  p.  149,  Viennse,  1779).  This- 
writer  also  refers  to  ulceration  of  the  fauces  in  "'  latent"  syphilis. 
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quired  form  of  the  disease  Further  experience  and  the 
stud]  of  cures  since  recorded  bj  others  have  only  served 
to  strengthen  the  positions  taken  In  the  paper  referred  to, 
an  elaborate  discussion  of  which  I  must  refer  t'>  the 
original,  from  which  also  the  following  account  is  taken. 

The  larj  ngeal  l<  sions  of  congenital  syphilis  are  constant 
and  characteristic  and  play  an  Important  rdle  in  tin-  patho- 
logical evolution  of  the  disease.  Often  among  the  first 
events  of  its  clinical  history,  they  may  rapidly  terminate  in 
death,  or  stealthily  advance,  inducing  progressive  morbid 
changes,  which,  at  first  controllable  and  evanescent,  may 
ultimately  become  inveterate.  And  thus  the  laryngeal  in- 
flammation may  outlive  the  series  of  phenomena  which 
mark  i lie  progress  of  the  malady,  witnessing  their  incep- 
tion, course,  and  disappearance,  itself  alone  rebellious  to 
the  approaches  of  the  treatment  by  which  they  have  been 
controlled  or  dissipated. 

The  larynx  may  be  involved  at  any.  but  usually  at  an 
early  epoch  Laryngitis  may  even  arise  during  intra- 
uterine life.  The  most  common  period  of  invasion,  how- 
ever, is  within  the  Aral  Bis  i ith^  after  birth.     <>ui  of 

76  cases  of  laryngitis,  53  occurred  within  the  first  year; 
and  of  these  43  within  the  first  si\  months,  17  within  the 
firsl  month,  and  four  within  the  tir-i  week  of  life.  Age, 
therefore,  seems  to  exercise  a  predisposing  influence 
upon  the  eruption  of  the  disease  in  the  larynx.  This  ap- 
plies not  only  to  the  superficial  changes,  but  also  to  the 
morejnalignant  forms  of  laryngeal  destruction. 

The  laryngeal  affection  is  met  with  more  frequently 
in  the  female  than  in  the  male  sex,  in  the  proportion 
of  three  to  two.  It  develop-'  at  all  periods  of  the  year, 
without  regard  to  season,  although  it  is  naturally  aggra- 
vated by  those  atmospheric  Changes  that  determine  ca- 
tarrhal condition--. 

Impel  teit  nut  rition  and  forced  neglect  of  hygienic  laws 
sufficiently  explain  its  prevalence  anion-  the  children  of 
the  poor. 

The  classification  of  the  laryngeal  lesions  of  congenital 
syphilis  into  secondary  and  tertiary  will  not  obtain  as  in 

tiie  case  of  acquired  disease.  Their  pathological  evolu- 
tion is  not  governed  by  the  same  laws  that  regulate  the 

eruption  of  syphilis  in  the  adult  larynx,  nor  can  we  predi- 
cate, in  any  given  case,  the  order  in  which  they  will  ap- 
pear. In  some,  not  a  few,  the  deeper  destructive  forms: 
are  the  firsl  indication  of  laryngeal  mischief. 

In  congenital  syphilis  we  may  distinguish  two  princi- 
pal varieties  of  laryngeal  inflammation,  In  the  one,  the 
changes  are  limited  to  the  mucous  membrane,  and.  it 
may  be  the  submucosa  ;   its  march  is  essentially  slow,  and 

there  is  little  tendency  to  invasion  of  the  deeper  struct- 
ures.    The  other  is  characterized  by  deep  ulceration  of 

an  extremely  acute  nature,  which,  especially  in  earh 
life,  rapidly  involves  the  cartilages  and  their  envelopes, 
and  constitutes  the  most  frightful  form  of  the  disease. 
In  addition  to  these,  there  is  a  third  form,  in  which  a 
dual  deposit  of  dense,  fibrous  material  takes  place 
within  the  tissues  of  the  larynx,  and  leads  to  contraction 
of  its  lumen. 

These  pathological  facts  justify  a  classification  based 
upon  the  anatomical  seat  of  inflammation,  The  Ian  ogeal 
lesions  may.  accordingly,  be  classified  as  supt  rfieial,  deep, 
and  inU  rstitial. 

chronic  superficial  laryngitis  is  the  condition  most  fre- 
quently nut  with.  Ii  is  limited  to  the  mucous  mem- 
brane and  submucosa;  is  essentially  chronic;  runs  a 
definite  course ;  gives  rise  to  well-defined  changes  in  the 

larj  n\    and  may  be  divided  into  three  stages.      The  first, 

or  stage  of  hyperemia,  presents  nothing  diagnostic ;  the 
redness  is  generally  diffuse,  bul  sometimes  is  confined  to 
special  areas  Ii  Is  commonlj  associated  with  congestion 
of  the  trachea,  coryza,  and  erythema  of  the  fauces  and 
pharynx.  Gradually,  however,  a  condition  of  hyper- 
trophy is  developed  in  the  laryngeal  membrane,  which 
bee. .ines  Bwollen,  thickened,  ami  infiltrated,  constituting 
the  second  stage  or  thai  of  infiltration  and  hypertrophy. 
If  the  larynx  be  examined  now  .  its  membrane  will  be  seen 

to  bedeeply   injected,  and  oflen  slightly  translucent   from 

chronic  Inflammatory  oedema.  The  epiglottis,  ventricu- 
lar bands]  and  arytenoids  have  a  swollen,  rounded  appeal 


ance,  while  the  vocal  cords  are  thickened  and  reddened, 
and  their  excursive  mobility  is  impaired.  Swelling  of  the 
mucous  glands  sometimes  occurs,  but  the  secretion  is  gen- 
erally sc.u.ty     These  changes  are  occasionally  limited  to 

one  sjd,-  of  the  larynx.  Thus,  one  half  of  the  epiglot- 
tis, its  corresponding  ary-epiglottic  fold  and  ventricular 

band  may  be  swollen  and  thickened,  while  the  opposite 
si. le  of  tin- larynx  is  in  a  Btate  of  simple  congestion.  If 
the  throat  be  neglected,  minute  ulcers  form  by  the  lique- 
faction of  the  superficial  portions  of  the  mucous  mem- 
brane,   which    partake    at    firel    more  of    the    nature    of 

erosions,  bm  which,  in  long-standing  cases,  involve  the 
whole  thickness  of  the  membrane,  and  sometimes  reach 
the  cartilage.  -Arrived  at  this  period  or  stage  of  ulcera- 
tion, the  affection  becomes  stubbornly  rebellious  t,,  treat- 
ment Under  antisyphilitic  medication  the  ulcers  Leal, 
ii  is  true,  ami  temporary  relief  is  afforded  ;  but  sooner  or 
later  fresh  ones  appear  in  other  parts,  thickening  and 
hypertrophy  become  progressive,  and  secondary  chai 

may  be  induced  in  the  lungs,  either  by  direct  extension 
through  the  trachea  and  bronchi,  or  as  the  result  o|  a 
diminution  in  the  calibre  of  the  larynx  itself.  As  cicatri- 
zation of  the  ulcers  takes  place,  small  papillary  or  poly- 
poid  hyperplasias  arise  around  tin-  edges  of  the  cicatrix. 
When  small,  they  impart  (post  mortem)  to  the  finger  a 
rough  granular  sensation.  They  an- more  common  in  the 
child  than  in   the  adult,  and  the  same  may  be  said  of  the 

ulcerations  which  precede  them. 

Such  is  the  common  history  of  this  form  of  laryngitis. 
Commencing  in  early  childfibod  as  an  ordinary  catarrh, 
for  which  it  is  often  misiaken.it  gradually,  but  surely 
asserts  its  specific  nature.  To  it  is  due  the  characteristic 
cry  and  other  symptoms  referable  to  the  larj  nx,  so  com- 
mon in  the  early  stages  of  congenital  syphilis.  The 
changes  which  have  been  described  require  time  for  their 
completion,  months  and  even  years  elapsing  bc-fore  they 
reach  their  full  development. 

From    the    fact    that    hoarseness    and    other    lar 

symptoms  sometimes  coexisted  with  mucous  patches  on 

the  palate  and  in  the  pharynx.it  was  assumed  by  Did., 
thai  they  Were  due  to  the  presence  of  .similar  lesions  within 

the  larynx,  in  the  neighborhood  of  the  ary-epiglottic  folds. 
Czermak"  and  TftrckM  have  each  reported  cases  where 
they  were  seen  with  the  laryngoscope;  anil  one  is  referred 
to  in  the  Gazetti  de»  HSpitauz,**  in  which  they  were 
found  in  front  of  the  arytenoids.  The  patches  described 
by  Czermak  and  Turik  are.  however,  evidently  exam- 
ples of  true  ulceration,  and  the  account  of  the  laryngeal 

appearances  in  the  child  from  the  Hopital  Xecker  i- 
meagre  to  he  of  any  value  in  establishing  the  existence  of 
mucous  patches  in  the  larynx  of  the  congenita]  syphilitic. 
The  deep,  destructive,  ulcerative  laryngitis  corresponds 
in  physical  characters  pretty  closely  to  the  tertiary  in- 
flammation of  acquired  syphilis.  It  may  follow  the  su- 
perficial form,  bul  generally  occurs  independently  of  it. 
It  is  sometimes  among  tin-  first  .symptoms  of  infection, 

and  is  then  most  destructive. 

As  a  rule,  deep  pharyngeal  ulceration  precedes,  or  co- 
exists with,  this  form  of  laryngitis,  hut  deep  ulceration 
of  the  larynx  occurs,  too,  without  the  slightest  evidence 
of  pre  existing  pharyngeal  lesions. 

Laryngeal  ulceration  docs  not  commonly  follow  the 
pharyngeal  destruction  of  so-called  latent  syphilis.  The 
palato-pharyngeal  ulceration  found  in  tardy  congenital 

Syphilis,  has  little  tendency  to  invade  the  laivnx  ;  its  fu- 
ture theatre  of  action  is  the  naso  pharynx  and  nose. 

The  first  stage  of  this  form  of  laryngitis  consists  either 
in  a  deposit  of  gummatous  material  in.  or  a  round  cell  in- 
filtration of ,  the  structures  which  subsequently  become 
the  seats  of  ulceration.     The  resulting  ulcers  have  the 

same  appearances  as  those  found  in  the  tertiary  period  of 
constitutional  BJ  phi  lis,  and  lead  to  similar  deformity  and 
stenosis  They  are  single  or  multiple,  symmetrical,  or 
confined  to  one  side  of  the  larynx.  Their  most  frequent 
seat  is  the  epiglottis ;  they  are  often  situated  in  the  ven- 
tricles; (ess  frequently  on  the  upper  and  under  surl 
of  the  vocal  cords,  ventricular  bauds,  arv  -epiglottic  folds, 
and    plica   meso  arv  lenoidea.      They   arc  also  observed   in 

the  subglottic  cavity. 


44H 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Larynx, 
Larynx. 


There  is  a  remarkable  tendency  in  the  laryngeal  ulcer- 
ation of  congenital  syphilis  to  destruction  of  the  deeper 
tissues — the  cartilages  and  their  envelopes — and  this  pre- 
disposition is  most  marked  in  those  in  whom  the  throat 
is  attacked  at  an  early  stage  of  the  disease.  There  seems 
to  be  an  inherent  virulence  in  the  process,  which  finds 
in  the  imperfectly  developed  laryngeal  structures  an  ap- 
propriate field  for  the  display  of  its  destructive  power. 
Chondritis,  caries,  and  necrosis  are  found  in  over  two- 
thirds  of  the  recorded  cases,  at  all  ages.  Of  these,  over 
three-fifths  occurred  within  the  first  year  of  life. 

Chronic  interstitial  laryngitis  is  intermediate  between 
the  two  forms  of  -inflammation  already  described,  and  is 
rarer  than  either ;  but  it  is  of  considerable  practical  im- 
portance, in  view  of  its  insidious  tendency  to  stenosis.  It 
consists  essentially  in  a  gradual  deposit  of  a  fibroid  ma- 
terial in  the  tissues  of  the  larynx,  which  leads  inevitably 
to  serious  interference  with  respiration.  But  few  cases 
of  this  condition  have  been  recorded  ;  it  is  possible,  how- 
ever, that  it  may  be  looked  for  at  a  period  when  other 
interstitial  changes,  notably  keratitis,  commonly  develop. 

Lesions  of  the  Trachea  and  Bronchi. — The  trachea  is 
the  seat,  though  much  less  frequently,  of  the  three  forms 
of  syphilitic  inflammation  described  as  occurring  in  the 
larynx.  Apart  from  superficial  changes,  well  pronounced 
tracheitis  and  deep  ulceration  are  relatively  rare.  The 
condition  most  commonly  found  is  congestion,  generally 
streaked  or  confined  to  certain  areas,  with  moderate  swell- 
ing of  the  mucous  membrane.  In  two  cases  examined 
post  mortem  there  were  numerous  small  ulcers  confined 
to  the  upper  third  of  the  trachea.  Small  granular  hyper- 
plasia; existed  in  their  vicinity.  Ulceration  and  cicatrices 
have  also  been  observed  by  Hiittenbrunner,64  Woron- 
chin,65  and  Sturges,66  and  a  case  of  stenosis  has  been  re- 
corded by  Steiner.67 

Symptoms  of  Congenital  Laryngeal  Syphilis. —  Voice  and 
Cry.  The  cry  in  the  infant  and  the  voice  in  the  older 
child  exhibit  all  degrees  of  phonetic  impairment,  from 
slight  huskiness  to  the  toneless  whisper  of  absolute  apho- 
nia. At  first  the  cry  has  a  shrill,  piping  tone,  that  has 
been  compared  by  West  and  Zeissl  to  the  sound  of  a 
child's  toy  trumpet.  This  sometimes  degenerates  into  a 
peculiar  squeak.  Soon  it  assumes  a  characteristic  vibra- 
tory twang,  difficult  to  describe,  but  not  unlike  the  vocal 
resonance  which  is  heard  just  above  the  level  of  a  pleu- 
ritic effusion.  This  is  probably  due  to  the  sonorous  vi- 
brations of  the  thickened  mucous  membrane,  winch,  at  a 
stage  when  infiltration  has  not  advanced  to  consolidation, 
is  loose  and  admits  of  being  thrown  into  exaggerated 
vibration  by  the  current  of  expired  air.  Later  the  voice 
becomes  harsh,  cracked,  and  finally  completely  lost.  It 
is  surprising,  however,  to  what  extent  the  larynx  may  be 
involved  without  impairment  of  the  voice. 

Gough  is  frequently  present,  and  is  often  a  very  dis- 
tressing symptom.  It  is  paroxysmal,  suffocative,  inter- 
mittent, raucous,  and  often  followed  by  vomiting.  The 
impairment  of  phonetic  quality  may  be  of  diagnostic 
value  in  those  cases  in  which  corresponding  changes  in 
the  voice  are  absent.  The  paroxysms  may  be  excited  by 
crying,  or  attempted  deglutition,  but  are  generally  worse 
at  night,  leading  to  attacks  of  dyspnoea,  which  threaten 
suffocation.  There  is  not  much  expectoration,  except  in 
the  deep  ulcerative  form,  when  it  is  very  profuse  and 
mucopurulent,  filling  the  larynx,  and  interfering  with 
laryugoscopic  examination.  The  amount  of  secretion 
may  be  taken  as  an  approximate  measure  of  the  extent 
to  which  the  destructive  process  has  advanced. 

Respiration  is  seriously  embarrassed,  the  rhythm  hur- 
ried, and  often  interrupted.  Attacks  of  dyspnoea  are 
brought  on  by  coughing  and  suckling,  and  are  worse  at 
night,  leading  to  orthopncea,  cyanosis,  and  convulsions. 
Sometimes  the  breathing  has  a  bronchial  sound,  and  is 
stridulous  and  stertorous,  according  to  the  amount  of 
obstruction.  The  respiratory  distress  is,  as  a  rule,  com- 
mensurate with  the  amount  of  laryngeal  stenosis  ;  but 
secondary  changes  in  the  trachea,  bronchi,  and  lungs 
are  sometimes  important  factors  in  its  production.  It  is 
also  modified  by  the  degree  of  nasal  obstruction  from 
coryza. 


Deglutition  is  difficult,  and  sometimes  painful  and  im- 
possible. It  is  caused  by  pharyngo-laryngeal  swelling 
and  ulceration  ;  but  we  may  assume  that,  in  some  cases, 
it  is  due  to  lesions  of  the  oesophagus  itself.  Laryngismus 
occurs  quite  frequently,  and  is  sometimes  the  immediate 
cause  of  death.  In  a  case  reported  by  Thomas  Barlow,68 
it  was  associated  with  disease  of  the  meninges  of  the 
brain. 

In  manj-  cases  no  definite  relationship  seems  to  exist 
between  the  laryngeal  and  cutaneous  lesions  of  congeni- 
tal syphilis.  It  is  also  an  interesting  fact  that,  while  the 
external  lesions  yield  readily  to  antisyphilitic  medica- 
tion, the  laryngeal  often  have  a  tendency  to  persist.  The 
larynx  seems  to  be  the  last  organ  to  surrender  to  thera- 
peutic influence.  Among  the  secondary  complications  in 
the  lungs  are  congestion,  atelectasis,  emphysema,  bron- 
chitis, pleurisy,  anil  pneumonia.  The  latter  is  often  the 
immediate  cause  of  death.  But  the  condition  which 
commands  most  serious  attention  is  the  sudden  and  fatal 
laryngeal  oedeina,  which  occurs  without  warning,  and 
from  which  the  patient  dies  before  assistance  can  be  ob- 
tained. 

Diagnosis. — The  laryngeal  affection  in  its  first  stage 
may  be  mistaken  for  simple  laryngitis,  and  when  asso- 
ciated with  chronic  bronchial  irritation  or  pulmonary 
inflammation  may  be  confounded  with  tubercular  laryn- 
gitis. But  the  greatest  difficulty  will  arise  in  its  dis- 
crimination from  laryngeal  growths.  Here,  if  laryngo- 
scopy examination  be  impossible,  the  diagnosis  may  be 
involved  in  doubt. 

Rapid  cicatrization  of  laryngeal  ulceration  under  the 
iodide  of  potassium  practically  settles  the  question  of 
syphilis  ;  but  the  diagnosis  can  be  made,  in  the  majority 
of  instances,  without  invoking  this  aid.  When  ulceration 
attacks  the  denser  structures,  the  action  of  the  iodide 
may  be  slow.  Here,  if  nutrition  be  stimulated  by  tonic 
treatment,  and  especially  by  cod-liver  oil,  the  processes 
of  repair  will  be  accelerated.  But  this  obviously  does 
not  warrant  the  conclusion  that  the  destruction  is  not 
syphilitic.  The  power  of  cod-liver  oil  over  the  phenom- 
ena of  congenital  syphilis  is  the  same  as  that  which  it  ex- 
ercises in  other  wasting  diseases,  an  influence  which  is 
often  overlooked.  The  assumption,  therefore,  that  an 
ulcer  which  heals  under  this  drug,  either  alone  or  com- 
bined with  the  iodide  of  potassium,  is  necessarily  scrofu- 
lous, diverts  the  mind  from  a  rational  interpretation  of 
the  case. 

The  prognosis  will  be  influenced  greatly  by  the  age  of 
the  patient;  the  earlier  the  throat  is  attacked,  the  more 
serious  the  results.  Pharyngo-laryngeal  ulceration  occur- 
ring within  the  first  year  is  almost  invariably  fatal.  Deep 
ulceration  of  the  larymx,  in  view  of  its  destructive  ten- 
dency, offers  a  grave  prognosis  at  any  period.  The  prog- 
nosis in  chronic  superficial  laryngitis  is  more  favorable 
as  regards  life,  though  the  tendency  to  laryngeal  cedema 
and  spasm  should  not  be  lost  sight  of.  This  form  of  la- 
ryngeal syphilis  is  exceedingly  persistent  and  intolerant 
of  treatment.  It  is  often  the  primwm  vivens  and  the  ulti- 
iii  a  in  nioriens  of  the  disease.  As  Vidus  Vidius  said  of 
syphilis,  "  it  makes  many  truces,  but  never  peace."  *  In 
all  forms  of  laryngeal  syphilis,  death  may  take  place  from 
acute  oedema.  The  prognosis  will  depend,  furthermore, 
upon  the  gravity  of  the  general  infection  and  the  second- 
ary  complications  in  the  lungs. 

Trait  mi  nt. — In  acute  laryngeal  syphilis  the  treatment 
should  consist  in  mercurial  inunction  over  the  thyroid 
cartilage,  the  inhalation  of  calomel  or  iodate  of  zinc  in 
the  form  of  vapor,  and  the  internal  administration  of  po- 
tassium iodide.  The  aggregate  daily  dose  of  the  latter 
should  be  large,  and  the  drug  pushed  rapidly  to  the  verge 
of  iodism.  Should  the  dangerous  symptoms  not  yield 
within  forty-eight  hours,  the  question  of  tracheotomy 
should  be  considered. 

In  the  more  chronic  forms,  mercury  in  tonic  doses, 
combined  with  iodide  of  potassium,  should  be  exhibited, 
the  local  treatment  consisting  in  the  use  of  topical  appli- 
cations and  inhalations.  As  a  topical  application  to  the 
ulcers,  great  reliance  may  be  placed- upon  iodoform,  or 
the  vapor  of  the  iodate  of  zinc  may  be  used. 
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I  in    Effect  of  Certain  Acuti    Uobbid  Pbocebses 

UPON     Mil    THBOAl    A.FFECTION8  Ol    STPHU.I8    CONOENI 

tal  \M>  \<  Qi  m;i  d  -  In  a  ]a|"  r  read  befon  the  Ameri- 
can Laryngological  Association  in  1884,M  I  contributed 
some  observations  on  the  manifestations  of  congenital 
>\  phitis  in  the  throal  and  their  behavior  under  the  influ- 
ence of  certain  acute  diseases,  from  which  the  following 
extract  is  taken : 

In  the  paper  on  congenital  throat  syphilis  to  «  uii  h  n  f 
erence  has  alreadj  been  made  in  the  preceding  artii 
the  following  conclusions  wen-  reached  in  regard  to  deep 
destructive  ulceration  of  the  oro-phari  n  ties: 

l.  That  deep  ulceration  may  invade  the  palate,  phar- 
ynx, and  aaso  pharynx  at  any  period  of  life  from  the  first 
week  up  to  Lb  puberty.     Thus,  of  thirty  cases 

analyzed  witb  reference  to  the  period  of  invasion,  four- 
teen 'in  in-red  within  the  firel  year,  and  ten  within  the 
first  Bis  months  of  life,  the  remai  urring  at  peri- 

ods more  or  less  advanced  toward  puberty.  2.  When  the 
eruption  of  inherited  syphilis  is  apparently  delayed  until 
the  Latter  period,  that  lesions  "f  the  palate  and  pharynx 
are  found  with  a  peculiar  constancy,  and  often  tir^t  at- 
tract attention  i"  the  existence  of  a  diathesis  of  which 
the\  are  the  Bole  pathological  expression.  :>.  That  fe- 
males are  attacked  more  frequently  than  male-.  Thus, 
of  pharyngeal  ulceration,  11  occurred  in 
the  former  sex.  1.  Thai  ulceration  may  occur  in  any 
situation;  bul  its  mosl  frequent  seat  is  the  palate,  for 
which  it  exhibits  the  closest  elective  affinity.  5.  That, 
w  hen  situated  at  the  posterior  portion  of  the  hard  palate, 

the  tendenCj    i-  to  involve  the  BOft  palate  and  velum,  and 

thence  to  invade  the  naso  pharynx  and  nose;  while,  situ- 
ated ni"ic  anteriorly,  it  seeks  a  mure  direct  pathway  to 
the  latter,  which  is  established  by  perforation  of  the  bone. 
C.  That  the  next  must  common  seats  of  ulceration  in  or- 
der of  frequency  are  the  fauces,  naso-pharynx,  posterior 
pharyngeal  wall.  uasaJ  fossa  and  septum,  tongue,  and 
gums.  7.  Thai  ulceration,  especially  thai  of  the  palate. 
shows  a  disposition  to  centrality  of  position,  together 
with  a  special  tendency  to  caries  and  necrosis  of  the  bone, 
a  fact  probably  explicable  by  the  great  vascularity  ol  the 
periosteum  and  medullary  membrane  in  youth.  8.  That 
the  tendency  to  necrosis  exists  at  all  periods  of  life,  but 
especially  in  early  \  outh,  when  it  is  more  destructive  and 
less  amenable  to  treatment.  !>.  That  while  deep  pharyn- 
ulceration  generally  precedes  or  co  exists  with  simi 
tar  affections  of  the  larynx,  the  latter  occurs,  too,  without 
evidence  of  pre-existing  pharyngeal  lesions.  10.  That 
simultaneous  or  consecutive  ulceration  of  the  palate. 
pharynx,  and  nose  seems  to  be  charai  teristic  of  syphilis, 
•  \  leasl  occurs  more  frequently  in  this  than  in  anj 
other  disease. 

1  bring  these  facts  again  iuto  prominence  because  they 
differ  from  commonly  accepted  views,  and  because  they 
possess  at  Least  a  certain  value  b\  reason  of  the  method 
by  which  they  were  obtained,  i  de-ire  also  to  reiterate 
what  was  said  in  connection  with  the  confusion  of  these 
lesions  with  so-called  "scrofulous"  ulceration.  With- 
out entering  into  a  di-cii-di.ii  of  the.  subject,  suffice  it  to 
sa\  thai  there  i- no  ju-t  ground  fof  belief  in  an  ulcera- 
tive scrofulide  of  the  throat.  It  needs  only  the  most  su- 
perficial review  of  the  writings  of  those  who  maintain  its 
-epaiate  existence  to  -how  the  utter  confusion  which  pre- 
vails, a-  the  result  of  erroneous  views  handed  down 
among  the  traditions  of  an  obsolete  pathologj 

[t  i-  obviously  a  point  of  great  practical  importance  that 
this  faci  should  be  recognized,  and  especially  in  view  of 
the  rapidly  destructive  tendency  of  inherited  syphilitic 
ulceration  in  the  oro  | diary  Dgeal  ea\  i  1  it  —  and  larynx. 

The  throat    ulceration  of  congenital    syphilis    not    only 

exhibits  a  -p.  cial  tendency  to  rapid  invasion  of  the  deepi  r 

tissues;  it  often  possesses  an  inherent  virulence  which 
places  it  apparently  beyond  the  reach  of  therapeutic  con 
trol.  This  is  markedly  true  of  the  ulceration  which 
curs  in  the  earlier  years  of  life.  Cases  are  now  and  then 
encountered  in  wbicb  the  ulcer-  Btubbornly  refuse  to  cica- 
trize, or  do  -.,  sluggishh   and   imperfectly,  healing  at  one 

point  and  becoming  slmultaneouslj  active  at  other-. 
/    ier  rush  circumstances,  when  remedial  measures  art 


pan  i<ti>i  a/  litti.  in-  mi  ninil,  they  torn*  timet  dcatriet  .  as  if  by 
magic,  mi  tin  accession  of  an  a  •      Jt  i-  to  this  that 

I  w  i-h  to  direct  particuhu  attention. 

Tin-  clinical  Btudy  of  the  cases  upon  the  analysis  of 
which  the  report  referred  to  was  based  disclosed  certain 
striking  facts  in  connection  with  the  influence  of  some  of 
tin-  ordinary  infectious  diseases  of  childhood  upon  the 
progress  of  the  inherited  syphilitic  affection.  From  the 
historical  narrative  furnished  by  this  particular  group  of 
-  ii  would  appear  il>  tltat,  whilt  congenital  syphilis 
affords  no  absolute  protection  against  certain  acuU  infectious 
diseases,  its  exutenct  in  tht  individual  sum.-'  often,  nthrr 
things  being  equal,  to  mitigaU   their  severity  and  exert 

U  ii  rtain  acutt  ili* 
accompanied  by  <nt  exanthem,  favor  tin  dissipation,  nt 
l.  .ist  temporarily,  of  tht  throat  and  otht  r  manifestations  of 
tin  di  that  whUt  at  no  period  of  tht  disease  is  the 

child  exempt  from  then  affections,  they  art   mort  < 
contracted  during  tht  period  of  latency-  that  curious  inter- 

lis  which  <  'azt 
has  poetically  called  tht  sleep  of  tht  virus. 

These  remark-  are  limited  to  Bcarlel  fever,  measles,  and 
chicken-pox,  but  they  could  doubtless  be  extended  to 
i  ml. lace  other-  of  the  exanthemata. 

They  do  not  apply,  for  obvious  reasons,  in  the  case  at 
excessive  virulence  zt  th<  syphilitic  cachexia  or  malig- 
nant epidemic  influence  of  the  intercurrent  diseat 

01  special  interest  is  the  elicit  produced  by  acute  fe- 
brile disease  upon  the  tbroal  lesions  of  congenital  syphi- 
lis. Chronic  inflammatory  conditions  and  ulceration  of  tht 
larynx,  pharynx,  and  na  ften  influx 

remarkabU  manner  through  tht  presenct  intht  individ- 
of  an  intercurrent  febrUt   affection.     Thisis,  mora 
eminently trut  oftiiost  acutt  blood  diseases  until  special  tin- 
dency  to  local  manifestations  in  tht   titroat,  such  at  scarlet 
fever,  measles,  diphtiieria,  etc.     According  to  personal  ex- 
perience, scarlet  fever  and  if  a  favor- 
able influenct  on  tht  courst  of  tht   throat  affection,  their  su- 
pervention   being  of  itself  sufficient  to  caust    its  com} 
disappearance.     Tht  poisons  oj  tiu  two  diseases  in  their  cir 
cvlation  in  thet              -  appear  to  bt  mutually  ilmtru ■■ 
and  tin   throat  axapesby  virtut  of  such  reciprocal  awU 
num.*     Tht  run  lien  maybt  permanent,  or  relapses  of  tht 
inflammatory  or  Uleerativt  process  mayfoUawtiu  removal  of 
tin  antagonistic  influenct  of  tht  intercurrent  dit 

Tin  si  remarks  do  not  apply  to  diphtheria.  When  this 
affection  supervenes  during  the  exist*  ace  of  lesions  in  the 
throat,  the  patient-  rapidly  Buccumb  to  the  disease.  The 
existence  oi  sj  philis  in  the  child  apparently  increases  thi< 
tendency  to  membranous  formation  ;  indeed,  in  some  in- 
stances, apart  from  the  presence  of  the  diphtheritic  proc- 
ess, there  seems  to  be  a  special  tendency  to  fibrinous  J 
motion  in  0  d  retro-nasal  space. 

The  influence  of  acute  disease  upon  the  manifestations 
onstitutional  syphilis  is  a  subject  which  has  received 
some  attention  at  the  hand-  of  Byphilographers,  especially 
ii  rtain  of  the  French  school  :  but  very  little  is  know 
yet  beyond  the  empirical  fact  that  the  lesions  of  that  dis- 
ease, and  especially  the  cutaneous  syphilides,  are  often 
modified  by  the  introduction  into  the  blood  of  the  virus 
of  an  intercurrent  febrile  affection.  This  modification 
may  consist  either  in  the  permanent  or  temporary  dissi- 
pation of  existing  syphilitic  lesions,  or  in  the  exaggera- 
tion or  intensification  of  the  morbid  process.  Thus,  for 
example,  various  syphilitic  affections,  such  as  skin  erup- 
tions, exostoses,  etc.,  have  been  observed  to  disappear 
during  the  course  of  erysipelas,11  acute  rheumatism," 
cholerine/3  variola/'  febrile  furunculosis,"  etc  I.a- 
segue  has  n  conh  d  a  case  of  ulceration  of  the  pharynx 
ami  tonsils  which  disappeared  during  an  attack  of  ery- 
sipelas, while  in  a  similar  one  observed  by  Martelliere n 
a  fatal  result  ensued  from  that  disease.  The  dissipation 
of  syphilitic  eruptions  has  also  occurred  during  : 
nancy,1*  and' as  the  result  of  vaccination/5' and  there  i-  a 
case  on  record  w  here  the  latter  apparently  exerted  a  cura- 
tive influence  in  caries  of  the  pharyngeal  vault" 


•It  ih-  unite  ponible  that  this  may  also  be  true  of  other  mucous  surface* 
of  tin 
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The  remarkable  power  of  erysipelas  over  the  cutaneous 
syphilides  has  suggested  its  artificial  production  as  a 
therapeutic  agent  in  these  affections,81  while  their  behav- 
ior under  the  operation  of  the  vaccine  virus  led  to  the 
now  almost  forgotten  practice  of  Lukonski.8'-'  It  has, 
finally,  even  been  proposed  by  an  enthusiastic  pupil  of 
M.  Hardy  to  inoculate  the  poison  of  small-pox  in  cases  of 
syphilis  which  have  resisted  all  other  methods  of  treat- 
ment.83 

It  is  sufficiently  evident,  then,  that  a  reciprocal  antago- 
nism exists  between  the  poison  of  syphilis  and  that  of  a 
number  of  acute  diseases.  By  what  pathological  law  this 
is  brought  about  isr  in  the  present  state  of  our  knowledge 
of  the  mutual  relations  of  disease,  a  matter  of  pure  specu- 
lation. 

This  remarkable  influence  of  the  febrile  state  upon 
syphilitic  inflammation  and  ulceration  of  the  nasal  pas- 
sages and  throat  is  also,  in  a  measure,  true  of  simple  in- 
flammatory conditions  of  these  cavities.  It  were  foreign 
to  the  purpose  of  the  present  article  to  elaborate  this  lat- 
ter and  cognate  subject,  and  I  shall,  therefore,  simply 
offer  for  consideration  the  fact  that  simple  catarrhal 
inflammation  of  these  regions  occasionally  disappears  com- 
pletely, and  is  permanently  cured  during  the  course  of  an 
acute  febrile  disease.  Whether  this  occur  as  a  phenome- 
non of  so-called  "  .substitution,"  or  as  the  result  of  a  pro- 
found impression  made  upon  the  nutrition  of  the  parts  by 
virtue  of  which  abnormal  secretion  is  arrested  and  the  in- 
flamed tract  placed  in  a  condition  favorable  to  resolution, 
can  only  be  determined  by  the  accumulation  of  more  ex- 
act scientific  data  concerning  the  reciprocal  antagonism 
of  pathological  processes. 

Without,  then,  attempting  any  special  explanation  or 
generalization,  I  present  the  foregoing  observations  from 
my  clinical  experience  as  a  contribution  to  the  study  of 
an  interesting  but  imperfectly  understood  subject. 

John  Noland  Mach  nzie. 
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See  also  Bidenkap's  ease  (cited  by  Baumler,  von  Ziemssen's  Cyclopaedia, 
Am.  ed.,  vol.  iii..  p.  98.  1875). 

"-  Rayer,  op.  cit.,  p.  540  (Mauriac);  see  also  .Tourjon,  Infl.  des  mal. 
aigues  sur  quelques  manifestations  cutan.  de-la  syph.,  These  de  Paris, 
1870.  "  Cazenave  :  Traite  des  syphilides,  p.  593  (Mauriac). 

74  Gore  :  Lancet.  September  2,  1858. 

75  Diday  (quoted  by  Mauriac,  1.  c). 

76  Traite  des  angines.  pp.  110-112. 

77  Sur  l'angine  syphilitiqae  (cited  by  Mauriac). 

'8  Gilbert :  Bull,  de  l'aoad.  de  med.,  1851,  torn,  xvii.,  p.  156. 
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LAS  VEGAS  HOT  SPRINGS.  Loeatio  IPott-offlee, 
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and  temperature  taken  January  18,  is^-' 
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waters  i-  very  small,  with  indications  "I  a  small  quantity 
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*  Spring  overflowed  al  til  lecting  water. 

1  Sulphuretted  hydrogen  _'.i-. 

Tki  i:\iii  in    Properties. — The  high    temperature 
and  mineral  ingredients  of  these  Bprings,  together  with 

the  excellent   accom lationa  and   healthful   Location, 

have  rapidly  brought  them  into  favorable  notice  as  effi- 
cient agents  in  the  treatment — by  way  of  I  mi  lis — of  rheu 
matism,  gout,  bl 1  poisoning,  cutaneous  diseases,  nerv- 
ous exhaustion  and  its  manj  attendant  ilia 

These  Bprings  are  Bituated  at  the  entrance  of  the  Galli- 
nas  Cafion,  among  the  foot  bills,  at  an  elevation  of  Bixty- 
:i  hundred  feel  above  the  Bea  tevel.     The  atmosphere 
i-  very  dry. 

The  Bprings,  forty  in  number,  arc  divided  into  two 
classes  as  to  temperature  :  Those  ranging  from  120  I". 
i..  I  in  I-'.,  thirty  in  number,  and  those  ranging  from  75 
IT  to  100  F.,  ii'ii  in  number.  The  wain-  from  the  first 
i  lass,  of  which  X".  <>  furnishes  30,000  gallons  per  day,  at 
a  temperature  ol  i  l"  P.,  is  conducted  to  the  bath-house 
direct,  while  the  water  from  the  other  class  is  collected 
in  tanks  in  furnish  cold  water  as  required.  There  are 
(wo  bath  bouses,  one  for  water-baths  of  all  descriptions, 
and  the  other  fur  mud-baths,  There  are  two  In. ids  built 
ni  Btone,  the  "  Las  Vegas  1 T < > t  Springs,"  replacing  the 
Montezuma,  destroyed  by  lirr  in  lss-t.  contains  three 
hundred  rooms,  and  the  "  1 1 < > t  Springs  Botel,"  lately  re- 
furnished, having  a  capacity  for  one  hundred  guests. 
Both  are  excellent  hostelries.  a.  is.  I'. 

LATERAL    CURVATURE    OF    THE  SPINE.      S^n. 
Scoliosis;  l'"r..  Vitiation  LatiraU  dv  BaeMt;  Ger., 
/ir/,,  RCekgrai  A  .1.  formitj  characterized 


by  :i  Lateral  deviation  of  a  portion  of  the  spinal  column, 
accompanied   by  an  apparent  rotation  of  t  tie  vertebrae, 
and,  when  occurring  in  the  dorsal  region,  by  a  displace- 
ment, "l  greater  or  Leas  extent,  of  the  corresponding  ribs, 
be  one  curve  or  several,  but  when  multiple 
urve  is  usually  primary,  the  others  being  compel 
tory  and  occasioned  in  part  by  the  unconscious  effort  of 
the  patient  to  maintain  an  erect  posture.     The  most  frc- 
quent  Beat  of  the  primary  deformity  is  in  the  dorsal  region, 
and  the  convexity  of  the  curve  is  usually  directed  inward 
ight.     The  Lumbar  region  is  affected  primarily  in  a 
much  smaller  proportion  ol  cases.    Jn  this  situation  there 
rule  as  to  the  direction  of  the  curve,  the  convexity 
looking  to  the  right  and  to  the  left  in  about  an  equal  pro- 
portion  of  cases.     Kolliker,  of  Leipzig,  found  in  a  study 
of  T'.'l    cases  of  true   lateral  curvatun  ilblalt  f. 

Chirurgie,  No.  21,  l^s*i>.  466  single  curves,  of  which  391 
were  in  the  dorsal  region;  and  of  these  208  were  with 
convexity  to  the  right,  and  l>-:i  to  the  left.  Of  222  double 
curvatures,  1 72  were  of  convexity  to  the  right  in  the  dor- 
sal region  and  to  the  left  in  the  lumbar. 

Writers  usually  recognize  three  degrees  or  stages  of 
scoliosis,  which  classification  maybe  retained  as  afford- 
ing a  convenient  ground  upon  which  to  base  the  progno- 
sis. In  the  first  Btage  the  spine  becomes  straight  upon 
the  patient  assuming  the  prone  position  ;  in  the  second, 
the  curve  does  not  disappear  when  the  subject  lies  down, 
but  may  be  nearly  or  entirely  overcome  upon  suspension 
of  the  patient,  combined  with  properly  directed  pressure 
by  the  bands  of  tbe  surgeon  ;  in  the  third  degree  but 
Little  or  no  correction  of  the  deformity  is  obtainable  by 
these  manoeuvres. 

Lateral  curvature  is  pre-eminently  a  disease  of  early 
adolescence, though  it  may  be  met  with  at  any  age  from 
early  infancy  to  middle  adult  life.  It  is  developed  i 
commonly  between  the  ages  of  eight  and  fifteen — at  ' 
il  is  at  that  time  that  it  usually  comes  under  the  eye  of 
the  Burgeon,  though,  as  the  affection  is  so  insidious  in  its 
growth  and  may  exist  for  so  long  a  lime  before  giving 
rise  to  any  notable  deformity  of  the  shoulder — the  sign 
that  is  usually  the  first  to  attract  the  attention  of  the 
mother — the  dale  of  its  commencement  may  be  put  some- 
what   earlier.      Keli  h.    of    New     York,  has   collected  the 

statistics  of  229  cases  treated  at  the  New  York  Orthoj 
die  Dispensary  (New  York  Medical  Record,  April24,  18£ 
The  cases  selected   were  only  those  when-  the  typical 
symptom  ol    rotation  was  present.     They  were  divided 
into  three  classes  :  L,  those  in  which  the  deformity 
first  observed  from  birth  to  the  twelfth  year,  or  the  age  of 
childhood  ;  2,  those  in  which  the  deformity  was  tirst  ob- 
served from  l he  twelfth  to  the  eighteenth  year,  or  the 
age  of  puberty ;  '■'<,  iln.se  where  the  deformity  was  first 
observed  from  the  eighteenth  year  and  upward,  or  the 
age  of  complete  development.     During  the  first  period 
there  were  L20  cases  (52.4  percent.);  during  the  second, 
94  cases  (41   per  cent.);  during  the  third.  9  cases  (8.9  pet 
cent  -.     In  ii  cases  the  age  was  not  stated.    Of  1,000  caaai 
collected  by  Eulenburg  7s  were  first   noticed  betweea 
birth  and  the  sixth  year.  216  between  i he  sixth  and  seventh 
year.  564  between  the  seventhand  tenth,  lti?  between  the 
tenth  and  fourteenth,  and  35  over  tin  fourteenth.    1 1 
cases  ol  rachitic  curvature  454  occurred  during  the  first 
three  years  of  life. 

Girls  are  affected  more  frequently  than  boys  in  the  pro- 
portion of  between  four  and  five  to  one.  Ketch  found 
the  proportion  Is'1  fi  males  t"  40  males,  and  Kolliker  ">77 
females  to  ill  males.  The  latter  noticed  the  curious 
fact  that  in  the  moresevere  forms  of  the  curvature  the 
number  of  males  approached  that  of  females,  and  in  the 
worst  i  ases,  triple  curvature  of  the  third  degree,  there 
wire  even  more  males  than  females  affected.  Ah 
in  ordinary  acquired  scoliosis  the  direction  of  the  primary 
curve,  when  in  the  dorsal  region,  is  to  the  right  in  a  vert 
large  percentage  of  all  the  cases,  the  contrary  obtains,  in 
the  writer's  experience,  in  infantile  curvatures,  where  the 
Convexity  points  almost  invariably  to  the  left. 

The    predisposing   cause   of   lateral  curvature   lies,  in  a 

I   large  proportion  of  cases,  in  a  weakness  of  tbe  musclei 

'   and  liuaiiicuii  concerned  in  uiaiuluiuini:  the  spinal  column 
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in  an  erect  position.  The  deformity  not  infrequently 
begins  during  convalescence  from  some  acute  illness, 
usually  one  of  the  diseases  incidental  to  childhood,  or,  it 
may  be,  pneumonia  or  typhoid  fever.  M.  Despres 
(L'  Union  Medicate,  No.  54,  1883)  has  recorded  an  in- 
stance of  scoliosis  developing  during  convalescence  from 
the  latter  disease,  and  the  writer  has  notes  of  a  some- 
what similar  case.  The  muscular  weakness  may  be  due 
to  any  other  causes  which  induce  a  general  debility, 
such  as  a  constitutional  vice,  rapid  growth,  rachitis  or 
other  disorders  of  nutrition.  When  tight  stays  are  worn 
the  spinal  muscles  lose  their  tone  and  become  pale  and 
flabby,  and  a  predisposition  to  lateral  curvature  is  thus 
established.  The  deformity  may  even  arise  in  those  who 
through  indolence  sit  constantly  lolling  to  one  side,  al- 
though there  may  be  no  actual  muscular  debility.  It  not 
infrequently  happens  that  several  members  of  the  same 
family  are  afflicted  with  lateral  curvature,  and  in  many 
cases  heredity  seems  to  play  a  prominent  part  in  the 
etiology  of  the  affection.  But  it  is  only  the  predisposition 
to  the  deformity,  a  constitutional  debility,  that  is  in- 
herited, and  not  the  actual  deformity  itself. 

The  exciting  causes  of  scoliosis  are  numerous  and  va- 
ried. Any  influence  which  acts  in  such  a  way  as  to  pro- 
duce a  lateral  flexion  of  the  vertebral  column  may,  if 
frequently  repeated  for  a  long  period  of  time,  give  rise 
to  a  permanent  curve.  The  mere  weight  of  the  head  and 
upper  extremities  is  sufficient  to  produce  a  curvature  in 
many  cases  where  there  is  pre-existing  muscular  debility. 
There  is  normally  (at  least  its  existence  has  been  deter- 
mined in  such  a  large  proportion  of  healthy  individuals 
in  whom  an  examination  to  this  end  has  been  made,  that 
it  may  be  justly  termed  normal)  a  slight  lateral  deviation 
of  the  spine  to  the  right  in  the  dorsal  region.  It  is  this 
normal  deflection  that  determines  the  direction  taken  by 
the  pathological  curve  when  induced  by  gravity.  It  em- 
braces the  third,  fourth,  and  fifth,  and  sometimes  one  or 
two  more,  dorsal  vertebra.  It  has  been  explained  various- 
•  ly  by  different  writers,  but  by  none  in  a  very  satisfactory 
manner.  Some  regard  it  as  a  consequence  of  the  pres- 
ence of  the  aorta  at  this  point,  while  others  look  upon  it 
as  a  result  of  the  more  frequent  use  of  the  right  arm.  It 
certainly  is  not  congenital.  Bouvier,  who  made  a  very 
careful  study  of  this  physiological  curve  in  a  large  num- 
ber of  individuals  of  both  sexes  and  all  ages,  states  that 
it  does  not  exist  prior  to  the  seventh  year.  It  is  first  no- 
ticed at  about  that  age,  but  for  several  years  its  direction 
seems  to  be  a  matter  of  uncertainty,  for  he  says  that,  in 
subjects  between  eight  and  sixteen  years  of  age,  he  found 
it  nearly  as  frequently  directed  to  the  left  as  to  the  right. 
About  this  time,  however,  its  direction  becomes  estab- 
lished to  the  right,  and  it  then  inci'eases  very  gradually 
with  advancing  years.  The  fact  of  the  absence,  or  the 
uncertainty  in  direction,  of  this  physiological  curve  in 
early  life  seems,  as  suggested  by  Malgaigne,  to  have  a 
bearing  upon  the  greater  relative  frequency  of  left  dorsal 
curvatures  in  young  children.  Possibly,  also,  the  posi- 
tion in  which  an  infant  is  held  or  carried  by  its  nurse 
may  determine  the  direction  of  the  pathological  curve  in 
certain  cases,  in  which  it  becomes  established  before  the 
child  has  begun  to  sit  up,  though  such  instances  might 
perhaps  be  more  properly  regarded  as  congenital. 

In  some  few  cases  it  is  fair  to  hold  the  unnatural  atti- 
tudes, forced  upon  children  by  reason  of  the  faulty  con- 
struction of  the  school  furniture,  accountable  for  the  pro- 
duction of  the  deformity  ,  but  more  frequently  the  awk- 
ward position,  for  which  the  poor  girl  is  so  often  cliided 
and  punished,  is  not  the  cause,  but  rather  a  symptom,  of 
the  already  existing  curvature.  A  difference  in  the  weight 
habitually  borne  by  the  two  upper  extremities  is  a  not  in- 
frequent cause  in  the  production  of  lateral  curvature.  The 
direction  of  the  curve  thus  produced  is  determined,  not 
only  by  the  side  upon  which  the  extra  weight  is  borne, 
but  also  by  the  degree  of  power  existing  in  the  spinal 
muscles.  When  a  strong,  healthy  porter  carries  a  heavy 
weight  on  one  shoulder,  the  spinal  muscles  of  the  other 
side  contract  and  bend  the  spine  laterally,  so  as  to  furnish 
a  greater  support  to  the  weighted  shoulder  ;  but  when  the 
spinal  muscles  have  lost  their  power  from  any  cause, 


they  are  unable  to  act  as  stays,  the  shoulder  sinks  under 
the  load,  and  the  spinal  column  is  bowed  out  to  the  other 
side.  The  same  thing  is  seen  in  nurses  who  carry  their 
charges  habitually  on  one  or  the  other  arm.  A  very 
slight  disproportion  in  the  weight  borne  by  the  two  up- 
per extremities,  if  of  long  continuance,  may  end  in  the 
production  of  lateral  curvature.  Dubreuil  mentions  a 
case  in  which  the  deformity  followed  upon  disarticula- 
tion of  one  arm  at  the  shoulder-joint,  and  the  writer  has 
seen  one  in  which  the  curvature  was  attributed  to  the 
weight  of  a  plaster  splint  applied  for  fracture  of  the  arm. 
In  the  latter  case  the  patient  was  a  weakly  child,  and  the 
convexity  of  the  curve  was  directed  away  from  the  side 
upon  which  the  additional  weight  was  carried.  Inequal- 
ity in  the  length  of  the  lower  extremities,  either  congen- 
ital or  acquired,  may  in  time  lead  to  the  establishment  of 
a  permanent  scoliosis.  When  due  to  this  cause,  the  pri- 
mary curve  is  always  in  the  lumbar  or  dorso-lumbar 
region,  and  its  convexity  is  always  toward  the  side  upon 
which  is  the  shortened  limb.  True,  permanent,  so-called 
rotatory,  lateral  curvature  is  but  seldom  produced  as  a 
result  of  the  tilted  pelvis  from  a  shortened  limb,  but  that 
it  may,  and  does,  in  certain  cases,  arise  from  this  cause 
there  can,  in  the  writer's  mind,  be  no  question  of  doubt. 
This  point  will  be  explained  more  fully  when  consider- 
ing the  pathology  of  the  affection.  Another  cause  of 
lateral  curvature  is  to  be  seen  in  the  retraction  of  the 
thorax  following  upon  pleurisy — the  narbige  Scolivse  of 
Hueter.  This  author  doubts  whether  the  deformity  can 
arise  from  the  contractions  following  pleuritic  inflamma- 
tion unless  it  have  been  suppurative  in  character.  Other 
forms  of  "  cicatricial  scoliosis  "  may  occur  from  integu- 
mentary contractions  after  a  severe  burn,  or  even,  it  has 
been  asserted,  from  the  healing  of  a  large  pulmonary 
cavity.  The  deformity  may  follow  infantile  paralysis, 
affecting  the  spinal  muscles  of  one  side.  When  this  dis- 
ease attacks  the  muscles  of  one  leg,  it  may  be  indirectly 
a  cause  of  scoliosis  by  reason  of  the  atrophy  and  arrested 
growth  of  the  affected  member.  Lastly,  rachitis  is  ac- 
countable, directly  or  indirectly,  for  a  certain  number  of 
cases  of  lateral  curvature.  There  may  be  a  rachitic  soft- 
ening of  several  contiguous  vertebral  bodies,  or  ossifica- 
tion may  proceed  irregularly,  taking  place  only  on  one 
side.  Again,  in  rickets  the  muscles  are  often  weak  and 
the  ligaments  lax,  and  if  this  condition  obtains  in  the  soft 
parts  concerned  in  maintaining  the  vertebral  column 
erect,  gravity  or  other  causes  may  readily  produce  a  lat- 
eral deviation  of  the  spine.  Rachitic  deformity  in  one 
leg — unilateral  knock-knee,  for  example — may  cause  a 
tilting  of  the  pelvis  and  thus  give  rise  to  a  curvature  in 
the  lumbar  region,  though,  as  stated  above,  such  curve  is 
seldom  a  permanent  one,  or  at  most  is  usually  not  more 
than  a  curvature  of  the  first  degree. 

The  pathology  of  lateral  curvature  may  perhaps  be 
best  studied  by  considering  the  various  steps  in  the  grad- 
ual development  of  the  deformity.  As  stated  above, 
there  is  normally  a  slight  curve  to  the  right  in  the  mid- 
dorsal  region.  Ordinarily,  owing  to  the  firm  support 
afforded  to  the  spine  in  this  region  by  the  muscles  and 
ligaments,  as  well  as  by  the  chest-walls,  no  marked  in- 
crease takes  place  in  the  curve.  Bouvier  states  that  it 
does  grow  very  slowly  larger  with  advancing  years,  but 
its  progress  is  so  gradual  that  it  never  produces  any 
noticeable  deformity,  if  the  individual  remain  otherwise 
healthy,  but  exists  only  as  a  constant  menace,  ready  to 
act  whenever  circumstances  arise  favorable  to  its  increase. 
But  if,  from  any  cause,  the  muscles  lose  their  tone,  the 
efficient  support  is  withdrawn  from  the  spine,  and  gravity 
is  allowed  to  act  without  restraint.  As  it  is  exerting  a 
continuous  force  during  the  whole  time  of  the  patient's 
waking  hours,  the  inevitable  result  is  an  increase  of  the 
dorsal  deflection.  Even  at  night  the  evil  influences  are 
still  active,  if  the  patient  sleeps,  as  she  commonly  does, 
because  that  is  the  easiest  position,  qn  the  side  of  the  con- 
vexity, with  the  head  raised  on  pillows  so  as  to  favor  an 
increase  in  the  curvature. 

The  intervertebral  discs  are  the  first  to  yield  on  the 
concave  side,  the  curve  is  thereby  slightly  increased,  and 
now  gravity  acts  at  greater  advantage.     Still  greater 
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ure  is  exerted  on  the  side  oi  thi   concavity,  th<  vei 
tcbral  bodies,  being  i  lastic  3  ield  a  little  in  this  direction, 
and  bj  so  doing  squeeze  oul  some  of  the  blood  upon  which 

their  nutrition  d<  1 1-      The  □  on   the  convex 

jjide  of  the  curve,  working  as  they  do,  at  a  constantly  In 
[ng  disadvantage,  offer  bu1  slight  resistance  to  the 
ressive  deformity  ;  the  Ligaments,  already  weakened, 
and  even  in  bealtb  acting  only  as  stays  to  check  undue 
lateral  flexion,  readily  yield,  and  become  elongated  over 
the  convexitj  ol  the  curve.  The  intervertebral  discs 
thinned  on  the  Bide  exposed  to  pressure, 
and,  in  advanced  curvatures,  may  be  entirely  absorbed. 
The  pulp j  centre  is  meanwhile  pushed  over  toward  the 
Bide  of  convexity,  where  pressure  is  least.  The  vertebras 
themselves  are  not  slow  to  follow  the  discs  in  undergo 
Ing  atrophic  changes.  Pressure  and  the  consequent  dim- 
inution  in  blood  supply  combine  to  repress  the  growth  of 
the  concave  halves,  while,  on  the  other  ha  nil.  the  parts  on 
the  sidi  "i  convexity,  being  tree  from  pressure,  follow  the 
rule  in  such  cases  and  take  on  increased  growth.  In  time, 
the  intervertebral  discs  having  entirely  disappeared  on  the 
inner  side  of  the  curve,  the  bodies  rest  directly  one  upon 
the  other,  and,  Anally,  synostosis  occurs.  The  articular 
processes  on  ibis  Bide  likewise  become  welded  together. 
When  anchylosis  bas  thus  taken  place,  a  cure  of  the  lateral 
curvature  becomes  impossible.  The  different  segments 
of  tin-  spine  have  become  forged  together  into  a  single 
bone  in  this  portion,  and  no  force  which  we  can  employ 
is  able  i"  bend  the  bar  straight. 

In  the  meantime,  changes  induced  by  the  altered  con- 
dition of  affairs  are  taking  place  in  the  muscles  and  liga- 
ments. The  Bpinal  muscles  on  the  inner  side  of  the  curve 
are  in  a  state  of  relaxation,  and  their  antagonists  being, 
from  the  nature  of  the  case,  unable  to  act  upon  them  so 
as  to  excite  them  to  the  activity  necessary  for  their  pres 
ervation,  they  undergo  fatty  changes,  and  finally  degen- 
into  fibrous  curds  incapable  of  extension.  An 
additional  factor,  if  one  were  needed,  is  thus  added  to 
the  bony  anchylosis  to  render  any  correction  nf  the  de- 
formity impossible.  The  muscles  lying  over  the  con- 
vexitj of  the  curve  are  elongated,  and  become  also  in 
time  the  seat  of  fatty  degeneration. 

These   are   briefly  the    most    important   changes  which 

take  place  in  the  bones,  muscles,  and  ligaments  of  the 

vertebral  column  in  a  case  of  steadily  progressing  lateral 

curvature  uncontrolled  by  treatment.  Of  course,  every 
case  is  peculiar  to  itself  in  both  the  persistence  and  the 
rapidity  of  its  growth.  Even  when  left  to  itself  every 
scoliosis  will  not  progress  to  the  extreme  degree  here 
presented,  but  may,  under  certain  circumstances  and  from 
various  causes,  explainable  or  unexplainable,  become  ar 
rested  at  any  period  of  its  development.    We  accordingly 

meet   with,  in   practice,  curvatures,  even  of  many   years' 

Btanding,  of  varying  degrees,  from  that  which  may  be  re 
garded  merely  as  a  slight  exaggeration  of  the  physiology 

leal  deviation,  to  a  condition  in  which  the  whole  spine, 
from  the  alias  to  the  sacrum,  is  so  twisted  ami  distorted 
that  it  Beems  a  marvel  how  the  viscera  of  the  thorax  and 

abdomen  can  find  room  in  which  to  perform  their  deli 
cate  functions  necessary  to  the  life  of  the  individual. 
These  changes,  which  take  place  in  the  several  parts  <<\' 

the  vertebral   column   are.  of  course,  the   same   whatever 

may  be  the  mode  of  development  oi  the  curvature, 
w  bethel  ■from  gravity  acting  against  the  weakened  mus 

cles,  from   direct    muscular  action,   as  in   infantile  paral- 

or  from  inequality  in  the  length  of  the  lowerextrem- 
Hies. 

tendency  of  scoliosis  is  almost  alwaj  s  to  increase. 
etimes,   as  just    stated,    its  progress    may, 

thl   HI    b    D    favorable    conjunction    of    circumstances,    be 

come  arrested.  The  rapidity  ol  its  growth  is.  however. 
verj  depending  in  ureal  measure  upon  its  cau 

sation.     When  the  exciting  cause  is  intermittent  and  ex 
!  only  for  a  comparatively  short  period  of  time  in  the 
twenty  four  hours,  it  may  take  years  before  a  permanent 
curvature,  accompanied  by  changes  in  the  bones  and  in- 
.rubral  disks,  [a  established.     In  other  eases,  great 

and   incurable  deformity    ina\   lie  pro. bleed  in  an  inercdi 

bly  short  period  of  tin*  ,     1  when  the  exciting 


cause  is  at  work  constantly,  day  and  night,  whatever  the 
position  of  the  patient  may  lie.  whether  standing,  sitting, 
or  reclining,  as  is  exemplified  in  the  curvature  due  to  in- 
fantile paralysis. 

It  lias  been  denied  that  a  true  lateral  curvature  of  the 
d  or  third  d(  gree  can  be  caused  by  a  shortened  limb, 
nls  practically  to  the  same  thing,  a  fixed 
habit  ol  Btanding  with  the  weight  thrown  upon  one  lejr, 
in  French  u  liancher.  It  is  true,  the  action  is  here  inter- 
mittent and  exerted  only  while  the  patient  stands  or 
walks,  fur.  of  course,  in  sitting  the  pelvis  resis  on  an  even 
plane  and  the  lumbar  curve  redresses  itself.  Hut  if  we 
consider  the  mode  of  origin  of  knock  knee,  w  hen  uncom- 
plii  ated  with  rickets  and  due  to  functional  weakness  of 
tie  muscles  .|iid  Ligaments,  we  must  admit  the  proba- 
bility, to  say  the   hast,  of   like  causes   producing  like 

effects   upon    the    bones   of  the   spinal    column.      Statical 

knock  knee  is  produced  bv  the  weight  of  the  body,  in 
Btanding  or  walking,  acting  upon  the  weakened  stays  of 

tin  knee  joint.  At  first  the  internal  lateral  and  the  cru- 
cial ligaments  yield  a  little,  and  the  knee  is  in-devii 

while   the  weight  of  the    body  rests    upon  it  ;    but  as  gOOD 

as  the  weighl  is  removed  from  the  limb  the  knee  resui 
its  normal  line.  Before  long,  however,  the  frequently 
repealed,  though  intermit  tent  pressing  togetherof  the  outer 
joint  surfaces  cans,-  absorption,  while  the  relief  of  the 
normal  pressure  upon  the  inner  condyle  and  tibial  facet, 
in  all   probability  gives  occasion   to  an  incr.  vtb 

of  these  parts.     Now.  the  plane  of  the  opposed  articular 
surfaces    is   altered,  and  A"  spontaneous    reduction  of  the 
deformity  upon  removal  of  the  exciting  cause  does  not 
take  place.      This  is  exactly  the  way  in   which   a   perma- 
nent  lumbar  curvature  arises  w  hen  due  to  a  tilted  pclv  is. 
It  is  not  formed  all   at  once,  but    little  by  little   the  b 
and  disks  give  way  under  the  frequently  repeated  pp 
ure,  they  undergo  the  changes  in  form  described  abi 
and   in   time  neither   the  negative  action   of  recumbency 
nor  the  positive  forces  of  traction  ami  pressure  are 
to  restore  the  spine  to  its  normal  shape. 

From  what  we  have  seen  of  the  maimer  of  develop- 
ment of  the  primary  curve  in  scoliosis,  it  follows  that 
precisely  the  same  changes  occur  in  the  secondary  or 
compensatory  <  urves,  When  the  primary  deviation  is  in 
the  dorsal  region  there  are  usually  two  compensatory  cur- 
vatures, one  above  and  one  below,  with  convexity  di- 
rected to  the  side  opposite  to  that  toward  which  the  pri- 
mary curve  looks.  Cases  have  been  described  in  which 
the  spine  was  flexed  laterally  throughout  its  entire  ex- 
teiii,  forming  but  one  gentle  curve — the  C-shaped  curva- 
ture— btit  they  are  of  extremely  rare  occurrence.  The 
usual  form  is  the  multiple,  S-shaped.  or,  more   properly, 

Bigmoid  scoliosis.     The  primary  curve  is  the  largest  and 

most  advanced,  the  compensation  being  supplied  by  two 

smaller  curves.     The  latter,  in  slight   cases,  may  hardly 

pass  bey 1  the  median  line,  and  may  be  ignored  in  the 

treatment,  being  considered  rather  as  a  return  to  the  nor- 
mal direction  than  as  true  curves.  When  there  arc  but 
two  curvatures  they  are  usually  nearly  equal  in  degi 
so  that  s,, m, linns  ji  js  difficult  to  determine  which  is 
the  primarv  one.  If  compensation  be  perfect,  a  plumb- 
line  let  fall  from  the  external  occipital  protuberance  will 
rest  in  the  rima  clnnium  ,  but  it  not  infrequently  hap- 
pens that  the  secondary  curve  is  too  shallow  to  equal  the 
deviation  formed  by  the  original  curvature,  and  in  such 
case  the  head  falls  outside  of  the  median  vertical  plane  of 

the  body,  and  the  scoliosis  is  called  oblicpie. 

There  still   remains  to  be  considered  one  most   peculiar 

dition  found  in  permanent  curvatures,  namely,  the 
so-called  rotation.     In  looking  at  a  specimen  of  a  scoli- 

OSed  spine,  we  see  that  the  line  of  the  bodies  forms  a 
much  deeper  curve  than  that  of  the  spinous  process 
The  vertebra' involved  in  the  curvature  appear  to  be  ro- 
tated about  a  vertical  axis,  the  bodies  pointing  in  the  di- 
rection of  the  convexity,  while  the  spines  are  inclined  to 
the  Bide  of  the  concavity.  Various  ingenious  tin. 
have  been  advanced  to  account  tor  this  rotation.  It  has 
been  referred  to  the  result  of  muscular  action  by  those 
who  favor  the  muscular  theory  of  the  development  of 
scoliosis,  the  rotation  being  affected  by  the  various  bun- 
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dies  of  the  multifields  spinae,  lying  upon  the  inner  side  of 
the  curve,  whose  action  is  to  approximate  the  spinous 
.and  transverse  processes  of  the  contiguous  vertebra?. 
Again,  it  is  said  that  the  posterior  portion  of  the  vertebral 
segments  being  fixed  by  the  muscular  and  articular  at- 
tachments here  situated,  while  the  bodies  are  more  free, 
the  rotation  is  effected  by  mechanical  causes  ;  the  ante- 
rior portions  of  the  vertebrae  being  the  thicker,  when  lat- 
eral flexion  occurs  they  are  forced  over  to  the  convex 
side  where  pressure  is  least.  It  is  difficult,  however,  to 
account  for  rotation  to  any  such  extreme  degree  as  seems 
to  exist  in  the  more  advanced  stages  of  scoliosis  by  any 
of  the  theories  hitherto  advanced,  most  of  which  rest  on 
the  idea  of  a  rotation  of  the  vertebra  as  a  whole,  and  ig- 
nore the  fact  that  the  individ- 
ual segments  of  the  spinal 
column  are  themselves  de- 
formed and  twisted.  That 
there  is  some  temporary  rota- 
tion, especially  in  the  earlier 
stages,  may  be  true  ;  but  this 
is  not  all,  and  the  true  ex- 
planation of  the  spiral  shape 
which  the  spinal  column  as- 
sumes is  to  be  looked  for  in 
the  changes  occurring  in  the 
separate  vertebrae,  rather  than 
in  a  shifting  of  position  of 
one  upon  the  other. 

"  Rotation  "  does  not  occur 
immediately  upon  the  incep- 
tion of  a  lateral  spinal  flexion,  Flo  206o 
as  it  ought  to  do  were  it  pro- 
duced mechanically,  but  its 
development  requires  time, 
and  often  a  very  considerable  time.  A  symptomatic 
lumbar  curvature,  produced  by  unequal  length  of  the 
lower  extremities,  may  exist  for  months  or  years  be- 
■fore  it  becomes  "  rotary"  or  permanent.  We  have  seen 
that  its  permanence  is  owing  to  the  altered  shape  of  the 
vertebras  involved,  and  the  torsion  is  due  to  the  same 
cause.  Hueter  recognized  this  vertebral  deformity,  and 
endeavored  to  show  that  upon  it  depended  the  apparent 
rotation.  He  looked  upon  the  unequal  development  of 
the  lateral  halves  of  the  vertebral  segments,  when  occur- 
ring in  the  dorsal  region,  as  the  cause  rather  than  the 
consequence  of  lateral  curvature.  (Glisson  had  enun- 
ciated very  similar  views  two  centuries  before.)  "  Scoli- 
osis," says  Hueter,  "is  a  general  disease  of  the  dorsal 
spine  and  thorax,  evidenced  by  asymmetrical  forms  of  all 


li 

Schematic.  Showing 
the  Changes  in  a  Single  Verte- 
bral Segment,  caused  by  Un- 
equal Pressure.     (Nicoladoni.). 


Section  of  the  Thorax  at  the  Level  of   the 
Apex  of  the  Curve. 


Fig.  2061. — Dorsal  Vertebra  in  well-marked  Scoliosis,    a.  The  anterior 
showing  the  spiral  markings  ;  b,  the  same,  with  outer  layer  removed, 
rection  of  the  trabecular  of  the  spongy  portion.     (Fischer.) 

the  parts  of  the  skeleton  on  the  concave  and  convex  sides 
of  the  curvature."  Engel  (Wiener  Medizinische  Wochen- 
schrift,  Nos.  63-64,  1868)  likewise  believed  that  the  un- 
equal development  of  the  two  halves  of  one  or  more  ver- 
tebral bodies  gives  the  first  impulse  to  a  lateral  curvature. 
This  asymmetry  of  the  two  vertebral  halves  has  been 
more  recently  demonstrated  by  Nicoladoni,  who  endeav- 
ors to  prove  from  a  study  of  a  scoliosed  spine,  from  which 
the  ligaments  and  diaphragmatic  attachments  have  not 
been  removed,  that  the  convexity  of  the  curve  is  not  oc- 
cupied by  the  centres  of  the  vertebral  bodies,  but  by  an 


overgrowth  of  their  outer  sides.  The  turning  of  the 
spinous  processes  to  the  inner  side  of  the  curvature  is  ex- 
plained by  him  in  the  same  manner,  since  by  the  abnor- 
mal growth  of  the  bodies  on  the  side  of  convexity  the 
corresponding  pedicles  and  laminae  are  forced  backward, 
and  the  spines  are  pushed  over  to  the  side  of  concavity. 
Fig.  2060  represents  a  vertebra  removed  from  near  the  apex 
of  the  curvature  ;  c  is  the  posterior  longitudinal  ligament ; 
e,  d,  the  anterior  ligament ;  /,  the  pulpy  portion  of  the  in- 
tervertebral disk  pushed  over  to  the  convex  side  ;  ab,  is 
the  line  assumed  to  represent  the  original  centre  of  the 
vertebral  body.  Adolf  Lorenz  (Wiener  Medizinische 
Wocheit.schrifl,  Nos.  1,  2,  3,  and  4,  1886)  opposes  Nicola- 
doni in  his  view  that  the  rotation  is  purely  apparent,  and 
asserts  that  there  is  an  actual  twist  in  the  vertebra  itself 
in  addition  to  the  inequality  in  the  two  lateral  halves. 
Fischer  also  (Berliner  Kliuische  Wochentichrift,  Nos.  20, 
21,  22,  1886)  re- 
gards the  rotation 
as  a  torsion.  The 
accompanying 
illustration  (Fig. 
2061),  shows  the 
spiral  direction  of 
the  bony  trabecules 
of  the  bodies  of 
the  vertebrae  in  a 
case  of  advanced 
lateral  curva- 
ture. **  ^ 

The  deformitv  in   Fig.  2062.— Schematic.     Showing  a  Transverse 

lateral  curvature  is 
not,  however,  con- 
fined to  the  spinal  column  alone.  The  ribs  are  so  closely 
articulated  with  the  dorsal  vertebrae  that  any  change  of 
position  or  of  form  of  the  latter  must  necessarily  involve 
an  alteration  in  the  shape  of  the  thoracic  parietes.  The 
outgrowth  of  the  convex  halves  of  the  vertebral  bodies 
and  of  the  corresponding  portions  of  the  arches  causes  a 
displacement  backward  of  the  transverse  processes  and 
costal  articulations.  The  result  is  that  the  angles  of  the 
ribs  become  more  acute,  while,  at  the  same  time,  the  ribs 
themselves  assume  a  more  nearly  horizontal  direction, 
and  the  intercostal  spaces  are  widened.  On  the  concave 
side  an  opposite  condition  prevails.  The  ribs  are  approxi- 
mated and  straightened,  their  angles  are  almost  obliter- 
ated, and  the  bones  themselves  are  more  or  less  atrophied. 
The  ribs  sometimes  approach  each  other  so  closely  as  to 
touch,  and  it  is  even  said  that  synostosis  may  occur.  The 
sternum  is  usually  but  little,  if  at  all,  displaced  from  the 
median  line,  and,  consequently  the  change 
in  shape  and  direction  of  the  ribs  causes 
a  diminution  in  the  capacity  of  the  thorax 
on  both  the  convex  and  concave  sides 
(see  Fig.  2062).  The  pelvis  is  sometimes 
tilted  in  an  anteroposterior  direction  as 
well  as  laterally,  even  in  cases  in  which 
the  primary  curve  is  located  in  the  dorsal 
region,  but  more  frequently  this  condi- 
tion is  only  apparent. 

The  condition  of  the  cord  in  lateral 
curvature  lias  not  received  sufficient 
study  to  enable  us  to  form  any  definite 
conclusions  as  to  the  amount  of  injury 
sustained  by  it,  though  from  the  eviden- 
ces of  trophic  disturbances  seen  upon 
the  side  of  convexity  we  might  infer  that 
some  lesion,  presumably  from  compres- 
sion, exists  in  the  opposite  half  of  the  cord. 

The  diagnosis  of  well-marked  scoliosis  presents  little 
or  no  difficulty  •  the  lateral  deviation  of  the  vertebral 
column  to  one  or  the  other  side,  the  prominent  angles  of 
the  ribs,  the  unequal  height  of  the  shoulders,  the  projec- 
tion of  the  scapula,  the  prominent  hip,  are  all  too  evident 
to  escape  the  notice  of  even  the  most  careless  observer. 
Fig.  2063  represents  the  appearance  presented  in  an  ordi- 
nary case  of  lateral  curvature  of  moderate  degree,  with 
primary  curve  to  the  right  in  the  dorsal  region,  and  a 
smaller  compensatory  curve  of  the  lumbar  spine  to  the 


surface  of  the  body, 
showing  the  spiral  di- 
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left.    The  Bboulder  n| the  Bide  of  the  convexity  of  the 

is  higher  than  ii-  fellow  ;  the  Bcapula  is  also  ele 
vated,  and  its  angle  and  inner  border  are  prominent.  There 
i-  a  fulness  posteriorly  of  the  chest-wall  on  the  convex 
side,  and  b  riding  flatness  of  the  opposite  side. 
Shaffer  {Tin  Medical  Gazette,  April  2,  1881)  has  called 
attention  to  a  Bign  which  Is  rarely,  if  ever,  absent  in 
curvatures  <>f  the  upper  dorsal  region,  namely,  atrophy 
of  the  mammary  gland  upon  the  side  corresponding  to 
tin  convexity  of  thecurve,  This  is  present  only  in  those 
cases  in  which  the  curve  extends  above  the  fifth  dorsal 
vertebra,  and  is  merely  a  part  of  the  unilateral  atrophic 
disturbance  seci the  side  of  convexity  Its  explana- 
tion would  m-ciii  to  be  found  in  a  disturbance,  due  prob- 
ably in  compression,  of  the  trophic  centre  upon  the  oppo- 
site side  of  the  cord.  There  is  ;i  sinking  in  of  the  Bide 
;jii-t  over  the  crest  of  the  ilium,  due  to  the  secondary  lum- 
bar curve;  this  occurs  upon  the  side  of  convexity  of  the 
dorsal,  or  concavity  <>f  the  lumbar  cun  e.  The  hip  thus 
becomes  prominent  on  this  ride,  and  the  pelvis  presents 
the  appearance  of  being  tilted,  though  most  frequently 
the  appearance  is  deceptive.  In  more  marked  curves 
(Fii:.  2064)  all  these  symptoms  are  exaggerated  ;  the  dif- 
ference in  height  of  the  two  shoulders  is  more  evident, 
the  scapula  is  more  prominent,  and 
the  depression  above  the  ilium  is 
deeper.  The  fulness  of  the  chest  pos- 
teriorly is  very  evident,  and  the  ribs 
are  thrown  so  far  backward  and  the 
angles  are  so  sharp  thai  a  large  hump 
is  Formed.  This  has  been  mistaken 
for  the  deformity  of  Pott's  disease, 
but  need  never  be  if  it  is  remembered 
that  the  hump  in  the  latter  case  is 
formed  by  the  projecting  spinous 
processes,  and  is  situated  directly  or 
nearly  in  the  median  line,  while  in 
lateral  curvature  it  i->  situated  lateral- 
ly with  respect  to  the  spinal  column, 
which  may  )»•  fell  on  its  inner  side. 
Iii  these  formidable  cases  of  lateral 
curvature  there  is  usually  also  some 
lordosis,  or  anterior  curvature  of  the 
spine.  When  the  curvature  is  bul 
Blight  in  (\ient  we  have  often  to  rely 
for  diagnosis  solely  upon  the  deform 
ity  arising  from  the  displacement  of 
the  ribs,  lor  the  Bpinous  processes, 
being  pushed  over  si i  as  to  point  to- 
ward tin1  e a\  ity  of  the  Curve,  may 

form  a  nearly  straight  line,  thus  inn 
cealing  the  existence  of  any  lateral 
deviation.  In  such  cases,  it  the  pa- 
i i>  nt  l"  made  to  stoop  forward  with- 
out !le\im_r  the  knees,  tin-  muscles 
lying  between  the  spinous  and  trans- 
verse processes  of  the  vertebrae  on 
the  side  of  the  convexity  will  become  prominent,  while  a 

c ve  will  !»■  formed  upon  the  other  side  of  the  spine. 

Another  ^n  of  great  importance  in  doubtful  cases,  to 
which  Shaffer  has  called  attention,  is  the  diminished  lat- 
eral flexibility  of  the  spine  in  the  direction  of  the  convex- 
ity. His  method  of  examination  is  a-  follows  :  The  pa- 
tient is  placed  sitting  i]  in  front  of  the  surgeon. 
The  latter  then  supports  the  ribs  with  one  hand,  making 
the  support  firm  by  bracing  tl><  gainst  his  knee; 
then,  with  the  other  hand  resting  ngainst  the  patient's 
shoulder  or  in  the  axilla,  forcible  lateral  flexion  of  the 
spine  is  made.  The  process  i-  then  reversed  to  test  the 
flexibility  to  the  other  Bide.  If  lateral  curvature  exist, 
the  difference  in  lateral  flexibility  will  he  very  apparent, 

motion  being  si  free  in  the  direction  of  the  concavity. 

The  subjective  symptoms  of  lateral  curvature  are  unim- 
portant There  is  usually  some  pain  in  the  hack  and 
sides  though  thi-  is  by  no  means  constant.  Shortness  of 
breath  is  frequently  complained  of  in  cases  of  extensive 
curvature,  and  i-  due  to  the  diminished  capacity  of  the 
thorax 
The  only  c litions  liable  lobe  mistaken  for  true  sco- 


■w 


Pie.2068.— Lateral  Cnr- 
vature    ni    Moderate 

to  the  Right.     (Staf- 


liosis  are  Pott's  disease  of  the  spine  and  the  hysterical 

I  curvature.     The  gibbosity  of  scoliosis  js 

formed  by  the  prominent  angles  of  the  ribs,  and  is  situ. 

ated  to  one  side  of  the  median  line,  while  in  spondylitis  it 
lies  usually  in  the  centre  of  the  hack  and  is  produced  by  the 
prominence  of  the  spinous  processes  In  lateral  curvat- 
ure, also,  the  anteroposterior  movements,  while  usually 
diminished  somewhat  in  extent,  are  seldom  absolutely 
abolished,  as  is  the  case  in  the  region  involved  in  spinal 
caries.  The  diagnosis  of  simulated  (neuromimetic)  lat- 
eral curvature  often  presents  considerable  difficulty.  It 
occurs  in  nervous  hysterical  patients,  but  an  hysterical 
state  is  by  no  means  infrequently  met  with  in  the  sub- 
jects of  true  sco]i,,sjs  Jn  the  simulated  form  the  shoul- 
ders are  of  unequal  height,  but  there  is  no  deformity  of 
the  rid — no  projecting  angles,  and  no  prominent  and 
flaring  scapula.  The  vertebra  are  not  misshapen,  con* 
Bequently  there  is  no  appearance  of  rotation,  and  on 
Btooping  the  muscles  are  Mm  to  be  equally  prominent 
on  each  side  of  the  spine;  there  is  no  elevation  on  one 
side  of  the  spinous  processes,  and  no  groove  on  the  other, 
as  there  is  when  the  vertebra?  are  deformed.  Again,  ia 
hysterical  deviations  of  the  spine  the  direction  of  the  cur- 
vature may  vary  ;  at  the  first  examination  it  may  exist 
with  convexity  pointing  to  the  right,  and  at  a  si. 
(jueiit  examination  it  may  point  to  the  opposite  side.     IQ 

true    scoliosis    the    direc- 
tion of  the  curve   i- 

stant. 

The  prognosis  of  lateral 
curvature  varies  accord- 
ing to  the  degree  of  cur- 
vature, the  etiology,  and 
the  general  condition  of 
the  patient.  If  upon  re- 
cumbency or  suspension 
combined  with  manual 
pressure  the  curve  is 
markedly  diminish, 
obliterated,  the  hope  of 
obtaining  a  cure  of  the 
deformity  may  be  cau- 
tiously held  out  to  the 
patient.  Hut  in  scol 
of  the  third  degree,  w 
the  vertebrae  have  under- 

'      ' "i^jf***        ,J~  t^ff^     .  g°ne    extensive     changes 

f    f':-T7?      -«•«  ■  -'•»    :-^f^^|j  ?  iii    shape,   the    most    thai 

can    be  promised  is  thai 

the  deformity  will  not  be 

iii*  ii  ased,  or  that  possibly 
it  may  be  very  slightly 
lessened,  though  often  our  hopes  of  obtaining  even  these 
results  will  be  disappointed.  Thecurve  associated  with 
infantile  paralysis  js  most  intractable,  and  will  not  infre- 
quently increase  in  spite  of  systematic  and  persistent 
treatment.  Lumbar  curvatures  of  moderate  size,  when 
dependent  upon  unequal  length  of  the  lower  extremities. 
usually  yield  very  readily  to  appropriate  treatment.  The 
better  the  general  condition  of  the  patient,  other  things 
lieing  equal,  the  more  confidently  may  a  good  result  Ik.* 
anticipated  from  the  measures  adopted  for  the  i  on. 
of  the  deformity. 

In  order  to  obtain  any  success  whatever  in  the  man- 
agement of  this  deformity,  the  treatment  should  he 
steadily  persevered  in  without  break  or  intermission. 
Cures  of  lateral  curvature  would  be  much  less  of  a  rar- 
ity than  they  now  are.  would  surgeons  only  give  each 
case  their  personal  attention,  following  it  up  from  week 
to  weiU  or  month  to  month,  noting  the  changes  as  they 
occur,  persevering  in  the  treatment  if  the  deformity  is 
growing  less,  however  slowly,  and  modifying  or  chang- 
ing it  altogether  if  the  curve  is  seen  to  be  constantly  in« 
creasing.  The  "  fast  and  loose"  style  of  treatment  is  as 
harmful  in  scoliosis  as  it  js  in  other  deformities,  indeed 
more  s,,;  for  when  the  limbs  are  misshapen,  the  knife 
and  the  chisel  arc  at  hand  to  repair  the  damage  resulting 
from  careless  management  in  the  earlier  stages,  but  with 
(he  spine  it    is  otherwise,  the  damage  here  is  irrcinedi- 


PlO.  8064.  —  Lateral   Curvature  in   the 
Third  stage. 
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Fia.  2065. — Guerin's  Apparatus  for 
Lateral  Curvature. 


able.  The  treatment  should  also  be  commenced  at  the 
earliest  possible  moment,  for  it  is  the  rule  that  the  de- 
formity steadily  increases,  and  every  month,  or  even 
week,  that  is  allowed  to  pass  is  just  so  much  valuable 
time  lost.  True  lateral  curvature,  unlike  some  of  the  de- 
formities occurring  in  the  course  of  rickets,  never  under- 
goes a  spontaneous  cure,  and  the  hope  of  such  a  termina- 
tion should  not  be  admitted  as  an  excuse  for  delay. 

Our  aim- in  the  treatment  of  scoliosis  is  not  only  to  re- 
store the  spinal  column  to  its  normal  shape,  but  also  to 
strengthen  the  muscles  and 
ligaments  so  that  the  up- 
right position  may  be  main- 
tained after  a  cure  is  ob- 
tained. This  can  only  be 
accomplished  by  appropri- 
ate exercises,  both  active 
and  passive,  and  by  the 
application  of  a  suitable 
apparatus  to  maintain  the 
spine  in  its  improved  po- 
sition until  the  muscles 
have  regained  sufficient 
tone  and  strength  to  per- 
form this  office  unaided. 
When  the  primary  curve 
is  in  the  lumbar  region — 
especially  if  due  to  ine- 
quality in  the  length  of  the 
lower  limbs— and  is  but 
slight  in  degree,  a  me- 
chanical support  is  not  always  necessary.  The  equalizing 
of  the  two  extremities  by  the  use  of  a  cork  sole  of  the  re- 
quired thickness  may  suffice  to  correct  the  deformity. 
The  patient  should  also  sit  upon  a  firm,  wedge-shaped 
cushion  in  such  a  way  that  the  pelvis  is  raised  upon  the 
side  corresponding  to  the  convexity  of  the  lumbar  devia- 
tion. The  inclination  of  the  upper  surface  of  this  in- 
clined plane  should  not  be  too  steep,  as  then  a  great 
effort  is  required  to  keep  from  sliding  off,  and  the  patient 
soon  becomes  tired  and  defeats  our  efforts  by  rejecting 
the  appliance  altogether. 

In  the  treatment  of  dorsal  curvatures  a  mechanical  sup- 
port is  necessary  The  apparatus  employed  should  be 
light  and  well-fitting,  so  as  to  incommode  the  patient  as 
little  as  possible,  yet  should  be  sufficiently  strong  to 
answer  the  purpose  intended,  viz.,  to  support  the  body 
We  cannot  straighten  a  scoliosed  spine  by  any  brace  ; 
the  most  that  can  be  accomplished  is  to  relieve  the  weak- 
ened and  overtaxed  muscles  and  ligaments  of  a  portion  of 
the  weight  of  the  head  and  upper  extremities,  and  to  re- 
strain the  constant  tendency  to  increase  of  the  deformity. 
If  the  attempt  is  made  to  force  the  spinal  column  into 
place  by  apparatus,  the  constant 
severe  pressure  required  will  speed- 
ily cause  excoriations  of  the  skin, 
thereby  compelling  frequent  inter- 
ruptions in  treatment,  if  not  the 
final  abandonment  of  all  therapeu- 
tic measures.  The  brace  is  to  be 
used  merely  as  an  adjuvant  to  the 
treatment  by  exercises  and  postur- 
ing, to  hold  what  has  been  thereby 
gained,  and  to  keep  the  spine  from 
sinking  back  into  its  former  posi- 
tion in  the  intervals  of  the  gymnas- 
tic exercises.  Since,  in  the  event 
of  successful  treatment,  the  spine 
is  constantly,  though  slowly,  grow- 
ing straighter  and  the  deformity 
of  the  thorax  lessening,  the  appli- 
ance used  should  be  such  that  it 
can  be  readily  modified  to  corre- 
spond to  the  improved  shape  of  the  body.  The  force  em- 
ployed may  be  elastic  or  fixed  ;  the  latter  is,  however,  in 
most  cases  to  be  preferred,  for  the  reason  that  it  is  more 
easily  controlled.  The  direction  of  the  force  is  a  matter 
of  prime  importance.  It  should  be  exerted  in  the  line  in- 
dicated by  the  arrow  in  Fig.  2062,  against  the  prominent 


Fig.  2066.— Davis'  Appara 
tns  for  Lateral  Curvature. 


Any  appliance  so 


Fig.  2067.— Staffers  Lateral  Curvature 
Apparatus. 


ribs,  diagonally  forward  and  inward  ;  when  the  direction 
is  wholly  lateral  the  tendency  is  to  increase  the  flexion  of 
the  ribs  at  their  angles  rather  than  to  straighten  the  curve 
of' the  spine.  The  pressure  should  also  be  made  in  a 
direction  slightly  upward.  There  is  one  caution  to  be 
observed,  however,  in  constructing  an  apparatus  on  this 
principle,  namely,  to  avoid  pulling  from  the  opposite 
shoulder  against  the  prominent  ribs, 
constructed  is  faulty  in  principle, 
and  is  calculated  rather  to  increase 
the  deformity  than  to  benefit  it. 
The  lifting  and  pushing  force 
should  start  from  below.  Various 
mechanical  supports  have  been 
devised,  some  of  which  answer  the 
indications,  while  others  are  worse 
than  useless.  The  ac- 
companying illustra- 
tions (Figs.  2065  and 
2066)  show  a  couple  of 
the  instruments  which 
have  been  devised,  by 
which  the  indications 
for  support  in  lateral 
curvature  are  more  or 
less  imperfectly  met. 
An  apparatus  which  is 
well  adapted  to  fulfil 
the  indications  which 
present  themselves  has 
been  described  and  fig- 
ured by  Franz  Staffel, 
in  the  Berliner  Klinische 
Woehenschnft,  No.  24, 
1886  (Fig.  2067).  The 
lowered  shoulder  is  sup- 
ported by  a  crutch,  and 
pressure  is  made  in  the 
proper  direction  against 
the  convexity  of  the  curve  by  a  pad.  The  force  and  di- 
rection of  the  pressure  can  be  regulated  by  an  endless 
screw.  The  plaster-of-Paris  corset  of  Sayre  furnishes  a 
very  efficient  support,  which  is  at  the  same  time  cheap 
and  easy  of  application.  It  should  never  be  worn  con- 
stantly, but  should  be  cut  through  in  front,  and  provided 
with  laces  so  as  to  admit  of  easy  removal  and  reappliea- 
tion.  It  has  the  disadvantage  of  requiring  frequent  re- 
newal in  order  to  accommodate  itself  to  the  change  of 
form  resulting  from  growth  and  the  gradual  process  of 
cure.  A  further  objection  is  that  the  patient's  body  is 
entirely  encased  in  the  plaster  mould,  which  to  some  ex- 
tent hinders  evaporation  from  the  skin  and  is  often  a 
source  of  discomfort,  in  hot  weather. 

A  very  simple,  and  in  some  cases  efficient,  apparatus 
has  been  devised  by  Fischer  (Gentralblatt  fur  Ghirurgie, 
No.  24,  1885).  It  consists 
of  two  rings  of  padded  web- 
bing, applied  like  braces  to 
the  shoulders,  and  united 
posteriorly  by  a  transverse 
band.  From  one  of  these 
rings,  the  one  on  the  side 
of  convexity  of  the  dorsal 
curve,  an  elastic  band  passes 
down,  across  the  chest  and 
abdomen,  to  another  ring  en- 
circling the  opposite  thigh. 
The  action  of  this  apparatus, 
its  proposer  claims,  is  to  de- 
press the  shoulder  and  to 
pull  it  forward,  causing  also 
a  rotation  of  the  spine  in 
an  opposite  direction.  The 
writer  has  used  this  traction  force,  as  devised  by  Fischer, 
in  his  own  practice,  and  has  found  its  action  very  satis- 
factory in  certain  cases. 

Various  couches  were  formerly  much  in  vogue,  and 
are  even  yet  highly  extolled  by  sonie  as  signally  effica- 
cious in  the  reduction  of  the  deformity  of  scoliosis.     Fig. 


Fig.  206H.— Golilschmidt's   Ortho- 
pedic Couch. 
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2068  represents  one  ol  these  "  orthopaedic  beds,"  devised 
bj  Goldschmidt,     An  apparatus  winch  allows  the  patient 
in  \\:ilk  about  and  take  accessary  exercise  is,  for  evident 
r<;i~.  ■!!>.  greatly  to  be  preferred  to  a  Btationarj  applis 
even  ii     which  certainly  admits  of  doubt     the  pro 
toward  cure  be  slightlj  retarded  in  the  former  i 

Whatever  form  of  apparatus  be  employed,  the  Burgeon 
himself  Bbould  superintend  its  construction,  and  should 
ee<  that  the  frequent  modifications  of  shape  rendered 
necessary  bj  the  varying  degrei  oi  curvature  are  prop- 
erly made,  And  he  should  also  be  provided  with  the 
necessarj  tools  for  working  in  steel,  should  steel  appa- 
ratus i"-  used,  and  in  any  case  must  understand  thor- 
oughlj  the  mechanical  indications  and  the  means  of  meet- 
ing them.  A  knowledge  of  mechanical  principles  is  as 
aei  essary  for  t he  orthopoedic  surgeon  as  i-  that  6f  materia 
medico  and  pharmacology  for  the  practising  phj  sician, 

The  exercises  employed  by  different  Burgeons  in  the 
treatment  of  lateral  curvature  are  innumerable  in  their 
variety,  but  may  all  be  comprised  under  three  general 
classes,  \i/.. :  First,  those  which  make  use  of  the  force 
ni  gravity  to  pull  the  Bpine  straight ;  in  this  class  are  in- 
cluded trapeze  exercises,  Bwinging  from  rings,  and  auto- 
Buspeusion.  Second,  those  in  which  the  curve  is  reduced 
by  a  direct  unbending  of  the  vertebral  column  ;  this  may 
&e  done  partly  by  the  patient's  own  efforts  in  assuming 
various  postures  which  tend  to  curve  the  spine  in  a  direc- 
tion, opposed  i"  that  of  the  pathological  deviation,  but 
usually  the  motions  are  passive,  and  are  conducted  by  the 
hand  of  the  Burgeon  or  of  a  properly  instructed  nurse. 
The  third  class  comprises  all  those  exercises  which  de- 
velop and  strengthen  the  muscles  and  render  the  Bpine 
more  flexible,  without  any  special  reference  to  the  direc- 
tion pi  the  curvature ;  these  are  dumb-bell  exercises,  an 
terior  and  posterior  flexion  of  the  spine,  raising  the  trunk 
from  a  horizontal  to  a  vertical  position  while  the  thighs 
and  legs  are  held  to  the  floor,  etc.  No  one  class  of  exer- 
cises i-  to  in-  employed  to  the  exclusion  of  the  others,  but 
all  should  be  used  in  turn.  The  ingenuity  of  the  Burgeon 
will  Buggest  the  particular  exercises  most  applicable  in 
the  treatment  of  individual  cases,  according  to  the  direc- 
tion, extent,  and  location  of  the  curvatures.  The  gym- 
nastic treatment  of  scoliosis  will  be  found  described  in  de- 
tail in  numerous  treatises  devoted  to  the  therapeutics  of 
this  deformity.  These  exercises  should  be  practised  al 
least  twice  daily,  but  Bbould  never  be  carried  to  the  ex- 
tent of  causing  fatigue  to  the  patient.  The  support  is,  of 
course,  to  be  removed  al  these  times.  Alter  the  exer- 
cises the  patient  should  rest  for  a  few  minute-;,  lying 
upon  a  firm  couch,  which  is  raised  at  the  head  in  Buch  a 
way  that  it--  surface  forms  an  inclined  plane,  sloping 
gradually  to  the  feet.     The  use  of  a  pillow  is,  however, 

ectionable.    Electricity,  massage,  and  shampooing  with 

b s  slightly  stimulating  liniment,  are  useful  means  of 

improving  the  condition  of  the  spinal  muscles,  but  they 
should  be  applied  tn  the  muscleson  both  Bides  of  the 
spinal  column,  and  not  only  to  those  lying  over  the  con 
m  ritj  of  the  curvature  Cod  liver  oil,  iron,  and  general 
tonics  may  be  given,  according  to  the  indications  in  indi- 
vidual cases.  In  advanced  lateral  curvature  <>t'  the  third 
i-c.  while  synostosis  of  the  implicated  vertebra?  has 
taken  place,  any  attempts  at  straightening  the  Bpine  will 
in-  futile.  All  that  can  he  dune  in  such  cases  i-  t"  apply 
-line  Btrong  and  well-fitting  apparatus,  so  as  to  prevent 
an]  increase  in  the  curvatun  ind  below  the  point 

ni  anchylosis.     The  plaster  jacket  affords,  perhaps,  the 
best  Bupporl  in  these  circumstances. 
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LATHYRISM.  A  peculiar  disease  characterized  by  a 
spasmodic  paralysis  of  the  lower  extremities,  affecting 
chiefly  the  flexor  muscles,  and  occurring  in  individuals 
whose  diet  consists  wholly  or  in  great  pari  of  a  species  of 
Lathyrus.  The  disease  has  hitherto  been  met  with  only 
in  the  countries  of  Europe  and  Africa  bordering  on  the 
Mediterranean  Sea.  in  regions  where  the  luthyi 
or  sativa,  or  wild  vetch,  called  l>y  the  Arabs  of  Algeria 
<ijiiii,s,  is  indigenous,  and  forms  part  ol  the  diet  of  the 

natives  when  other  l I  fails.     Duverney,  in  1770.  first 

directed  attention  to  certain  puis u^  properties  residing 

in  the  vetch,  and  since  then  other  writers  have  from  time 
to  time  mentioned  instances  ol  poisoning  from  eating  the 
grain  ;  but  it  is  only  in  recent  years  that  lathyrism  has 
heen  defined  as  a  distinct  disease,  due  to  a  specific  ca 
Several  cases  of  lathyrism  were  reported  by  BruneUi  at 
the  Internationa]  Medical  Congress  of  London,  in  16 
but  we  are  indebted  chiefly  to  two  French  physicians, 
Proust  and  Bouchard,  who  studied  the  affection  during 
an  epidemic  which  occurred  in  Algeria,  in  1882-88,  for 
'our  knowledge  of  its  etiology  ami  bj  mptoma 

The  olivet  of  the  disease  i-  sudden,  usually  occurring 
after  exposure  to  cold  and  damp,  and  onlj  in  individuals 
w  ho  have  lived  for  a  considerable  time  entirely,  or  aln 
entirely,  on  the  particular  variety  of  chick-pea  (in  Italian 
da  rehia)  above  mentioned. 

The  symptoms  are  those  of  a  spastic  paralysis  of  the 
lower  extremities,  with  retention  or  incontinence  of  urine, 
and  sharp  pains  in  the  loins,  and  al  times  also  in  the  feet 
There  i^  usually  also,  at  the  commencement  of  the  dis- 
.  a  loss  more  or  less  complete  of  the  procreative 
powers.  The  paralysis  of  the  bladder  and  organs  of 
generation  is  temporary,  and  disappears  spontaneously 
ina  few  days  or  weeks.  Patients  suffering  from  lathy- 
rism ha\e  a  peculiar  ataxic  walk.  The  feet  are  in  i  in- 
tension, so  thai  the  heels  are  raised  from  the  ground, 
the  knee-,  are  very  slightly  flexed,  and  the  trunk  is  in- 
clined forward  al  nearly  a  right  angle  with  the  thi 
rendering  locomotion  impossible  without  the  aid  ol  a 
stick.  In  taking  a  step  the  patient  throws  his  weight  on 
the  -tick  held  in  front  of  him,  and  then  by  a  series  of  un- 
steady jerk--  drags  the  foot  forward,  the  leg  makii 
slight  outward  sweep,  and  the  toes  dragging  along  the 
ground.  The  traumatism  thus  produced  often  ca 
abrasions  and  ulcerations  of  the  toes  on  their  dorsal  a* 
pect.  The  sensibility  of  the  skin  of  the  lower  extremities 
is  greatly  in<  teased,  there  is  a  markedly  exaggerated  pa- 
tellar tendon  reflex,  and  the  ankle  clonus  is  excited  by 
the  slightest  movement  of  flexion  ><\'  the  foot.  The  mus- 
cular excitability  and  integumentan  sensibility  to  elec- 
trical stimulus  are  also  increased.  There  are  no  ocular 
troubles  nor  other  phenomena  of  locomotor  ataxia.  No 
atrophy  of  the  affected  members  has  been  observed, 
even  in  advanced  stages  ol  the  disease.  In  some  horses 
puisi.neii  by  mixing  \etches  with  their  oats,  there  were 
symptoms  of  laryngeal  paralysis,  but  in  man  the  lower 
extremities,  together  with  the  bladder  and  genitalia,  are 
alone  affected 

The  symptoms  present   in  lathyrism  would  point  to  a 
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Lateral  Curvature. 

Lavender, 


transverse  myelitis  or  haemorrhage  in  the  cord,  followed 
by  secondary  degeneration  of  the  lateral  columns.  The 
disease  has  been  likened  to  locomotor  ataxia  and  to  beri- 
beri (the  kakke  of  the  Japanese),  but  its  resemblance  to 
either  of  these  affections  is  only  partial,  and  altogether 
insufficient  to  establish  an}'  intimate  relationship  between 
them.  The  principle  upon  which  the  poisonous  quality 
of  the  vetch  depends  has  not  been  isolated,  but  experi- 
ments upon  animals  have  shown  that  it  resides  in  the 
healthy  grain  itself,  and  not  in  a  mildew  or  other  accre- 
tion. 

The  prognosis  of  lathyrism  is  favorable.  The  disease 
sometimes  subsides  without  treatment  when  the  cause  is 
removed,  and  if  not,  a  cure  may  be  brought  about  by  re- 
vulsive applications  along  the  spine,  combined  with  the 
internal  administration  of  potassium  bromide  in  pro- 
nounced doses.  The  reader  will  find  a  description  of  this 
disease  by  M.  Proust  in  the  Bulletin  de  I'Academie  de 
Midecine,  session  of  July  7,  1883  ;  also  by  Bouchard  in 
Le  Progres  Medical  for  October  27,  1883.  Numerous 
other  articles  on  the  same  subject  are  scattered  through 
the  French  and  Italian  periodical  literature  of  1881  and 
1883.  Thomas  L.  Sled/nan. 

LAUREL  (Fructus  Lauri,  Ph.  G.;   Lawrier  commun, 

Codex  Med.;  Bay  Tree,  Bay,  Roman  Laurel,  etc.).  The 
true  Laurel,  of  Europe,  is  a  handsome,  fragrant-leaved 
evergreen  shrub  or  small  tree,  from  two  to  six  metres 
in  height,  with  numerous  slender,  smooth,  green,  very 
leafy  branches,  and  dark-green,  shining,  leathery,  ob- 
long lanceolate  or  lanceolate  entire,  but  often  wavy-  or 
slightly  re  volute-margined  leaves.  The  flowers  are  gen- 
erally unisexual,  small,  greenish-white,  perianth  of  usu- 
ally four  sepals,  stamens  twelve,  glandular  at  the  base, 
anthers  opening  by  valves.  In  the  pistillate  flowers  the 
stamens  are  reduced  to  four  sterile  filaments.  Ovary 
single,  one-ovuled  Fruit,  an  ovoid  berry,  with  soft  flesh 
and  a  large,  fleshy  seed. 

This  laurel  is  a  native  of  Asia  Minor  and  Syria.  It 
has  long  been  grown  in  and  is  probably  a  native  also  of 
Greece  and  the  islands  of  the  Eastern  Mediterranean. 
Further,  it  has  been  cultivated  in  Italy,  at  least  as  long 
ago  as  the  days  of  classic  Rome,  and  in  the  southern  part 
of  Europe  generally,  and  in  England  for  .several  hun- 
dred years.  It  is  supposed  to  be  the  plant  dedicated  by 
the  ancient  Greeks  to  Apollo,  and  regarded  as  an  emblem 
of  purification,  peace,  victory,  and  good  luck  in  general. 
It  is  the  laurel  of  sculpture,  painting,  and  literature.  The 
laurel  fruits  are  about  a  centimetre  long  (f  inch),  and 
when  dried  are  dull-brownish  black,  slightly  withered, 
with  a  brittle  papery  exterior  and  a  brown,  smooth  ker- 
nel, splitting  easily  into  two  large  cotyledons.  Odor 
peculiar,  strong,  spicy  ;  taste  balsamic  and  bitter. 

The  fruits  are  rich  in  fragrant  and  fatty  constituents, 
the  latter  principally  in  the  embryos.  The  essential  ail 
(0.23  per  cent.),  a  colorless  or  yellow  liquid,  gives  them 
their  odor.  The  fatty  oil  is  obtained  by  pressing  or  boil- 
iiur;  it  is  a  yellowish-green,  buttery,  soft-solid,  fragrant, 
with  some  dissolved  essential  oil ;  it  is  soluble  in  ether, 
but  only  partially  so  in  alcohol.  Laurel-fat  is  a  compo- 
site substance  consisting  of  glycerides  of  a  number  of 
fatty  acids,  oleic,  stearic,  etc.,  and  also  palmitic,  myristic, 
lauric,  etc.  The  leaves,  which  are  used  abroad  as  a 
kitchen  flavor  for  soups,  etc.,  contain  essential  oil,  t<m- 
nin,  a  bitter  substance,  etc. 

Action  and  Use. — The  leaves  and  essential  oil  have 
no  peculiar  action  to  distinguish,  them  from  other  fra- 
grant substances  (see  Cinnamon,  for  instance).  The 
impure  fat  of  the  seeds  is  moderately  stimulant  to  the 
skin,  and  is  used  as  an  ointment  in  rheumatism,  paralysis, 
etc.,  internally  as  an  aromatic.  It  is  a  medicine  of  great 
antiquity,  but  at  present  it.  is  nearly  obsolete  so  far  as 
the  practice  of  physicians  goes.  Neither  the  leaves  nor 
the  fruit  have  any  consumption  in  the  United  States. 
Certain  brands  of  "stick  liquorice  "  are  packed  in  Bay 
leaves. 

Allied  Plants — In  its  restricted  sense,  the  genus 
L<t urns  comprises  only  two  species,  the  one  just  noticed 
and  another  growing  in  the  Canary  Islands.     Sassafras, 


Spice  Bush,  the  Cinnamons,  and  Camphor  are   in   the 
order.     See  Cinnamon. 

Allied  Drugs. — The  names  Bay  and  Laurel  have 
been  applied  to  a  number  of  entirely  different  products. 
The  following  are  to  be  distinguished  : 

1.  Bay  Tree,  or  Laurel L.  nobilis  Linn. 

2.  Cherry-Laurel Prunus  Lauroeerasua  Linn. 

3.  Spurge-Laurel Daphne  La  areola  Linn. 

4.  American  Laurel Kalmia  latifolia  Linn. 

5.  West  India  Bay Myrcia  acris  D.  C. 

Of  these  the  first  and  last  are  fragrant ;  the  others  have 
nothing  in  common  with  them  but  glossy  evergreen 
leaves.  The  combination  of  oil  and 
fats  found  in  the  laurel-fruits  may  be 
compared  with  that  found  in  nut- 
meg. W.  P.  Bolles. 

LAVENDER     (Lavandula,    U.     S. 
Ph. ;  Flores  Lavandula;,  Ph.  G. ;  Lav- 
ande  officinale,  Codex    Med.).     The 
oil  of  Lavender  is  official  in  Great  Britain, 
but  the  flowers  are  not.    A  perennial,  partly 
shrubby,  labiate,  with  short, 
crooked,    branching    stems, 
and   numerous  slender,  up- 
right, simple  branches,  from 
one-third    to    more  than  one 
metre  in  length.     Leaves  op- 
posite,   linear    with    entire, 
slightly    revolute    margins. 
Flowers    in   small   opposite 
cymes,    closely    aggregated  Fig.2070.— Lav- 

intO  spike-like  clusters  at  the       ender;  Single 

ends  of  the  slender  branches,      fj™"' (BaU" 
All  the  green  parts,  calyx, 
branches,  and  leaves,  are  covered  with  a 
tomentum   of   stellate    hairs   and   stalked 
glands.     Calyx  tubular-ovoid,  with  only 
one  lobe  (the  upper)  developed.     Corolla 
tubular,  curved,  with  spreading  two-lipped 
border,  lobes  of  both  lips  rounded,  those 
of  the  upper  longer  and  straighter  than 
those  of  the  lower,  color  pale  violet  ;  sta- 
mens four,    inserted    in    the   corolla 
tube,  ovary  four-celled  and   -seeded. 
Lavender  is  a  native  of  the  southern 
part  of  Europe  and  the  northern  bor- 
der of   Africa,    growing  in  elevated 
and  dry   places.      It   has   also    been 
cultivated  for  centuries,  and  the  flow- 
ers and  oil  are  both  in  the  market. 

The    flowers, 
dried,    are    about 
five     millimetres 
long  (J  inch),  of  a 
general    blue-gray 
color,    with    very 
hairy  calyx.  Frag- 
rance    delightful, 
taste    bitterish,    aromatic, 
somew  ha!  camphoraceous. 
Composition.  —  Laven- 
der flowers  contain  about 
one  or  one  and  a  quarter 
per  cent,   of  essential  oil, 
which  they  retain,  if  prop- 
erly kept,  for  years  ;   the 
stems  also  contain  a  simi- 
lar but  less   agreeable  oil. 
Both  products  are   to  be 
had.     Ordinary  Oil  of  Lavender  (Oleum  Lav- 
andula, U.  S.  Ph.),  "  distilled  from  the  flower- 
ing tops  or  the  whole  herb,"  is  a  "  colorless  or 
yellowish,  or   greenish-yellow  liquid,  having 
the  aromatic  odor  of  lavender,  a  pungent  bit- 
terish   taste,    and    a    neutral    reaction    while 
fresh."    Sp.  gr.  about  0.890.    The  oil  of  the  flowers  i  Olt 
urn,  Lavandula}  Floruni,  U.  S.  Ph.)  is  not  greenish,  has 


Fig.  2069.— Flowering 
Stem  of  Lavender. 
(Baillon.) 


Fig.  2071.— 
Lavender : 
Longitudi- 
nal Section 
of  Flower. 
(Baillon.) 


457 


La  »  I'lulir. 
I  .1  \  .in  \  .  -. 


refki:i:\'<  i:  handbook  of  tiii:  MFDICAL  SCIENi 


the  fragrant  odor  of  lavender  flowers,  but  in  other  respects 
resembles  the  aboi  >■.  the  difference  being  only  "in-  of  flavor 
and  quality.  The  oils  consist  of  several  hydro-carbons 
ami  :i  camphor-like  stearoptene  in  varying  proportions. 

Actios  vm>  I  bbb,  There  is  nothing  peculiar  in  the 
action  "i  Lavender  to  distinguish  it  from  the  boat  of  labi- 
ate and  umbelliferous  carminatives.  Its  odor  i-  more, 
and  its  i : i ■—  t *  less,  agreeable,  bowever,  than  most  of  them, 
ami  ii  i-  more  used  as  a  perfume,  and  less  as  a  flavor, 
than  peppermint  ami  anise. 

Administration. — The  flowers  an-  only  used  in  our 
Pharmacopoeia  a--  an  ingredient  of  the  Aromatic  Wine 
[Vinum  Aromaticum,  F.  s.  Ph.),  of  which  it  contains  one 
pi  r  cent.,  a-  will  as  the  same  amount  of  origanum,  pep- 
permint, rosemarj .  sage,  and  wormwood.    It  is  a  disagn  e 

able   tastiiiL'    liquid,  used    H"\v    and    then    as    a    liniment. 

The  common  oil  is  used  jn  the  compound  tincture  of 
Lavender  [Tinetura  Lavandula  Gomporita,  U.  S.   Ph.), 

which  is  in  daily  use  as  a  soothing  carminative  and 
vehicle.     Its  composition  is  as  follows : 

{ lavender 1  part. 

oil  of  rosemary '-.'  parts. 

Cinnamon Is  parts. 

Cloves        4  part*. 

Nutmeg     10  i  ■ 

Bed    Hinders 8  porta 

Alcohol  680  part* 

w  ater 870  p:irts. 

And,  finally,  diluted  alcohol  enough  to  make  one  thou- 
sand parts.  The  oils  are  first  dissolved  in  the  alcohol 
and  water,  and  the  spirit  bo  obtained  is  percolated  through 
the  remaining  drugs,  powdered,  and  properly  mixed  and 
packed.  The  more  expensive  oil  of  the  flowers  is  chiefly 
used  for  perfumery  and  flavoring.  There  is  a  Spirit 
(Spiritus  Lavandula,  V.  S.  Ph.)  containing  three  pet- 
cent,  of  the  oil.  It  is  also  an  ingredient  of  the  officinal 
Cologne  Water  (see  Bergamot).  The  dose  of  the  com- 
pound tincture  first  mentioned  is  from  two  to  six  or  eight 
cubic  centimetres (2  to  Sac.  =f3ss.  ad  f3ij-);  of  the 
oil,  from  t  wu  in  ten  drups. 

Allied  Plants.  There  are  about  twenty  species  of 
Lavandula,  all  natives  of  the  Mediterranean  basin,  the 

Canary   Islands,  and    India.      Several    are   of   commercial 

importance.     /..  Spica   l>.  < '.  [Lavandt  commune,  Codes 

Med.  I  is  a  smaller  and  more  tender  species,  extensively 
cultivated  in  the  south  of  France  for  its  oil,  which 
is  known  as  <  )il  of  spike,  a  less  agreeable  and  cheaper 

oil  than  that  of  true  la\  eiider  ;  Used  in  liniments,  veter- 
inary medicine,  and  as  a  medium  for  china  painting.  /.. 
tjtachas  Linn.  {Btaohas,  Codex  Med.)  is  gathered  and  dried 
as  an  herb.  Patchouly  and  its  oil  are  a  good  deal  like 
Lavender.     For  the  order  see  Peppermint. 

Allied  Drugs.  In  its  mild  hypnotic  power  Lavender 
ma\  be  compared  to  Chamomile  and  Celery,  whose  "lis 

are  sometimes  used  like  that  of  Lavender  for  headaches, 

nervousness,  and  wakefulness.  As  an  aromatic  ii  is 
neither  better  uor  worse  than  the  essential  oils  in  general. 
Bee  Peppermint,  Cinnamon,  Anise,  Cardamom,  etc. 

II.  P.  BoUes. 

LAVEY  is  a  village  in  Switzerland,  not  far  from  Saint  c- 
Maurice,  lying  at  an  elevati f  about  1,200  feet  above 

the    level  "I    the  sea.       There  ale  tWO  Springs  of  nearly  the 

same  composition,  hut  differing  greatly  in  temperature, 
one  beinc  cold  and  the  other  having  a  temperature  of 
118  F  The  following  is  the  composition  of  the  latter. 
according  to  an  analysis  made  many  years  ago  by  Baup. 
Each  line  contains  of ; 

Gn  mines. 

ii    chloridi 

I. in..  0.0066 



i    ■.  dum  chloride :i 

0 

I 

mate 

I 

•ii  sulphate 

■ii  mlpbate i 

si  r..ni  ii. mi  sulphate i 



in. I  Iodide,                       i..i  ferrous 
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The  gases  are  nitrogen,  sulphuretted  hydrogen,  and  ear 
bonic  acid.  The  waters  are  used  internally  and  exter- 
nally, and  when  employed  lor  bathing  purposes,  the 
Btrength  is  often  increased  by  the  addition  of  brine  from 
the  neighboring  spring  of  Bex.  When  the  waters  arc 
taken  internally  the  Btrength  is  also  sometimes  raised  in 
the    same   way.      This  In  in,    is   very   rich    in   magnesium 

chloride  (142.8  Gm.  per  litre),  and  contains  also  a  num- 
ber of  other  chlorides,  and  some  magnesium  iodide  and 

br ide. 

.  enjoys  considerable  reputation  among  sulTerers 
from  rheumatic  and  scrofulous  affections,  from  disi 
of  the  boms  and  skin,  dyspepsia,  chronic  diarrhoea,  and 
vesical  catarrh.  It  is  a  favorite  place  for  the  treatment  of 
children,  very  many  of  whom  are  brought  there  every 
year.  The  season  extends  from  the  first  of  June  to  the 
first  of  October.  The  accommodations  for  guestsare  very 
good.  T.  L.  8. 

LAXATIVES.  This  term  is  applied  to  all  substances 
which  gently  evacuate  the  contents  of  the  intestines. 
Some  authors  limit  its  use  to  those  purgatives  which,  in 
large  doses,  produce  normal  or  nearly  normal  stools, 
without  obvious  irritation,  others  extend  it  lo  all  pur- 
gatives which  operate  without  causing  decided  grijiing. 
As  generally  employed  at  the  present  time,  it  embi 
all  medicines  anil  articles  of  food  which  render  the  stools 
softer  and  more  frequent,  without  causing  any  notable 
irritation.  Laxatives  are  frequently  termed  aperients, 
lenitives,  and  eCCOprotiCS.  ' 

Articles  of  food  which  cause   bulky  and    1' 
generally  provoke  daily  intestinal  evacuations,  and  hi 
are    called    laxative    foods.        They    all    contain     notable 
quantities  ,,f   indigestible   matter,  and  some  of  them  salts 
and   acids,  which   are   supposed   to  operate   in  the  same 
manner  as  the  saline  laxath  l  B 

The  succulent  vegetables  and  fleshy  fruits  contain  much 
cellulose,  which,  tor  the  most  part,  resits  digestion,  and 
hence  increases  the  bulk  of  the  fseces,  and  thus  mechani- 
cally promotes  peristalsis  of  the  large  bowel.  When  they 
constitute  a  large  part  of  the  diet  a  daily  easy  evacuation 
usually  takes  place.  Many  persons,  however,  cannot 
eat  them  in  sufficient  quantity  without  suffering  from 
dyspepsia.  The  most  laxative  fruits  are  prunes,  tigs. 
pears,  peaches,  apples,  and  berries.  One  or  two  oral 
eaten  before  breakfast  will  sometimes  cause  an  evacua- 
tion in  a  tew  hours. 

The  must  laxative  foods  ate  those  prepared  from  the 
unbolted  meal  of  the  cereal  grains.  Graham  bread  or 
brown  bread,  prepared  from  unbolted  wheat-meal,  is 
generally  preferred  for  continued  use.  and.  when  it  forms 
a  considerable  part  of  the  diet,  almost  uniformly  causes 
sufficient  action  of  the  bowels.    Cracked  wheat  is  equally 

laxative,  and    is  occasionally  eaten    by  persons  of  costive 
habit.       (>al  meal  and   Indian  meal  are  also  useful,  but 
usually   less  relished   than   blown   bread.       Pure    bran  is 
sometimes  employed  as  a  laxative  in  quantities  of  one  or 
two  tabli  s|n  H.nt  ids  daily. 

Sao  harine  articles,  such  as  honey,  molasses,  and  brown 
sugar,  if  indulged  in  freely,  usually  provoke  a  daily 
intestinal  evacuation.  Sugar  of  milk,  in  quantities  of 
two  to  four  drachms,  dissolved  in  half  a  pint  of  warm 
skim  milk,  and  taken  about  two  hours  before  breakfast, 
frequently  produces  one  or  two  loose  stooN  in  a  few 
hours.  Some  persons  procure  an  easy  motion  soon  after 
breakfast  by  drinking  a  tumbler  of  cool  water  immedi- 
ately after  rising. 

Generally,  laxative   foods  which  cause  bulky  evacua- 
tions increase  the  appetite.      In  part  this  results  from  the 
waste  of  much  nutritious  matter,  w  Inch  is  less  completely 
digested  when  mixed  with  a  quantity  of  indigestible  eel 
lulose  or  woody  fibre. 

Laxativt  medicines  are  employed  in  habitual  constipa- 
tion when  a  laxative  diet  and  other  appropriate  hygienic 

measures    have    tailed     to    cause    regular    action    of    the 

bowels,  or  vv  hen  thev    cannot    be  adopted.      They   are 
generally  preferred  to  stronger  purgatives  in  acute  con 
Btipation,  unless  \\„-  hitter  are  required  to  produce  ell- 
on  the  general  sj  stem. 


458 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Lavender, 
Laxatives. 


Manna. — In  doses  of  one  or  two  ounces  manna  causes 
feculent  stools  in  four  or  five  hours,  and  sometimes 
sooner.  Its  action  is  usually  attended  by  slight  griping. 
According  to  the  investigations  of  Buchheim,  its  laxative 
operation  is  due  to  its  low  diffusion-power.  On  account 
of  its  sweet  taste  and  gentle  action,  it  is  held  to  be  well 
adapted  to  infantile  cases,  and  to  the  constipation  of 
pregnant  women.  Usually  it  is  administered  in  one  of  the 
aromatic  waters,  or  in  infusion  of  fennel-seed.  For  chil- 
dren the  dose  varies  from  one  to  four  drachms.  The  fol- 
lowing prescription  is  adapted  to  new-born  infants : 
R.  Mannse,  3j. ;  aq.  f oeniculi,  §  ss.  M.  Sig.  Ateaspoou- 
ful  every  half-hour,  until  the  bowels  move.  Manna  is 
frequently  given  in  combination  with  more  active  purga- 
tives, especially  senna  and  salines,  as  in  the  officinal 
compound  infusion  of  senna. 

Tamarindus. — In  doses  of  two  to  eight  drachms  tama- 
rinds gently  move  the  bowels.  Their  laxative  action  is 
supposed  to  be  due  to  the  presence  of  vegetable  acids  and 
salts,  and  colloidal  substances.  On  account  of  their 
agreeable  sour  taste,  and  laxative  action,  they  were  for- 
merly much  used  in  febrile  affections.  Generally,  from 
one  to  two  ounces  were  mixed  with  a  pint  of  hot  water, 
and  the  liquid,  after  it  had  been  strained  and  cooled, 
was  given  in  divided  portions  within  twenty-four  hours. 
Half  an  ounce  of  tamarinds  boiled  with  a  pint  of  milk, 
forms  an  agreeable  drink,  which  is  somewhat  more  laxa- 
tive and  cooling  than  ordinary  whey.  At  the  present 
time  tamarinds  are  rarely  used,  except  in  the  officinal 
confection  of  senna  and  in  purgative  mixtures. 

Magnesia  and  Magnesii  Carbonas. — In  moderate  laxa- 
tive doses  these  medicines  cause  feculent  stools  in  eight 
to  ten  hours.  They  rarely  operate  sooner  than  six  hours. 
and  often  not  before  twelve  to  twenty-four  hours.  Occa- 
sionally their  action  is  attended  by  some  nausea  and 
colic.  According  to  Trousseau,  the  continued  use  of  mag- 
nesia may  be  followed  by  irritation  of  the  large  intes- 
tine, the  stools  becoming  mucous  and  blood}'.  Its 
habitual  use  has  been  followed  by  accumulations  of  am- 
monio-magnesian  phosphate  in  the  colon,  which  could 
be  felt  through  the  walls  of  the  abdomen.  Such  concre- 
tions may  give  rise  to  obstinate  constipation,  typhlitis, 
and  perforation  of  the  bowel. 

Very  small  doses  of  magnesia  and  its  carbonate  do  not 
act  on  the  bowels,  as  they  form  salts  with  hydrochloric 
and  lactic  acid  in  the  stomach,  which  are  completely  ab- 
sorbed. But  when  larger  quantities  are  taken  than  can 
be  thus  neutralized  in  the  stomach,  the  excess  passes 
into  the  intestines,  where  it  is  gradually  converted  into  a 
bicarbonate,  which,  on  account  of  its,  low  diffusibility, 
passes  into  the  lower  part  of  the  bowels  and  excites  peri- 
staltic action.  One  gramme  of  magnesia  is  capable  of 
absorbing  1,100  c.c.  of  carbonic  acid  gas  ;  hence  it  has 
been  used  in  cases  of  meteorism.  but  has  not  proved  very 
effectual,  partly  because  carbonic  acid  gas  forms  only  a 
part  of  the  intestinal  gases,  and  partly  because  of  the 
arrested  peristalsis. 

On  account  of  their  antacid  property,  magnesia  and  its 
carbonate  are  indicated  when  constipation  is  associated 
with  an  excessive  formation  of  acids  in  the  alimentary 
canal.  By  combining  with  the  acids  they  prevent  fur- 
ther irritation,  and  by  hastening  peristalsis  remove  the 
causes  of  fermentation. 

Magnesia  is  frequently  used  in  infantile  diarrhoea 
when  the  stools  are  green  in  consequence  of  an  excess  of 
acid.  Often  the  diarrhoea  ceases  as  soon  as  the  stpols  ac- 
quire their  normal  color. 

In  all  cases  in  which  a  very  gentle  laxative  is  indi- 
cated, as  in  debilitated  adults  and  feeble  children,  mag- 
nesia or  its  carbonate  may  be  employed. 

The  dose  of  magnesia  for  adults  varies  from  half  a 
drachm  to  one  drachm,  and  for  children  from  five  to 
twenty  grains.  Of  the  carbonate  about  one-fifth  more 
may  be  given. 

Magnesia  is  ordered  in  the  form  of  powder  or  mixture. 
Heavy  magnesia  is  preferred  for  powders,  and  is  usu- 
ally taken  in  milk  or  sweetened  water. 

Mixtures  of  magnesia  gelatinize  rapidly,  unless  they 
contain  about  sixteen  parts  by  weight  of  water  and  four 


parts  of  syrup  or  glycerine.  According  to  Hager,  a  mix 
ture  consisting  of  one  part  by  weight  of  magnesia,  ten 
parts  of  distiiled  water,  and  four  parts  of  glycerine,  re- 
mains liquid  for  a  long  time. 

Liquor  Magnesii  Oiiratis  mid  Magnesii  Citrus  Granula- 
tus. — The  solution  of  citrate  of  magnesium,  and  the  granu- 
lated citrate  of  magnesium,  in  moderate  doses,  act  very 
gently.  In  the  alimentary  canal  they  are  converted  into 
the  bicarbonate  of  magnesium  in  the  same  manner  as  cal- 
cined magnesia. 

The  dose  of  the  solution  is  four  to  six  ounces  ;  of  the 
granulated  salt,  two  to  four  drachms. 

Certain  mineral  waters  containing  notable  quantities  of 
sulphate  and  chloride  of  magnesium,  and  sulphate  of  so- 
dium, especially  Friedrichshall  and  Hunyadi-.lanos,  are 
frequently  employed  as  laxatives.  They  usually  act  gently, 
producing  thin  and  Watery  stools,  without  griping  or  tenes- 
mus. Generally  they  move  the  bowels  in  a  few  hours,  but 
numerous  exceptions  occur.  After  a  time  the  bowels  no 
longer  respond  to  them,  so  that  even  large  doses,  which  at 
first  operate  with  considerable  energy,  soon  have  little  or 
no  effect.  The  minimum  laxative  dose  varies  greatly  in 
different  persons,  but  usually  from  four  to  eight  ounces 
act  gently  and  promptly.  These  salts  are  said  to  be  useful 
in  habitual  constipation  depending  on  simple  chronic  in- 
testinal catarrh,  or  on  nervous  atony  of  the  bowels,  as 
found  in  hypochondriacal,  hysterical,  and  sedentary 
persons.  Their  prolonged  use  in  the  constipation  of  fee- 
ble and  anajmic  patients  is  injurious. 

Potassii  el  Sodii  Tartras. — In  doses  of  two  to  four 
drachms  the  tartrate  of  potassium  and  sodium,  or  Ro- 
chelle  salt,  usually  produces  one  or  several  loose  stools  in 
three  to  six  hours,  without  colic  or  tenesmus.  On  ac- 
count of  its  not  disagreeable  taste  and  mild  action,  it  is 
frequently  used  in  the  diseases  of  children  and  delicate 
adults,  when  an  aperient  is  indicated.  It  is  held  to  be 
preferable  to  other  laxatives  in  cases  of  constipation  at- 
tended with  a  deposition  of  urates  in  the  urine,  or  with 
defective  secretion  of  bile. 

Generally  it  is  ordered  in  the  form  of  powders,  each 
two  drachms,  with  a  small  quantity  of  sugar  and  oil  of 
lemon.  If  ordered  in  solution,  fruit  syrups  should  not 
be  added  as  flavoring  agents,  as  they  are  incompatible 
with  the  salt.  When  the  stomach  is  irritable,  it  is  usu- 
ally given  in  the  form  of  Pulvis  effervescent  composittis, 
or  seidlitz  powders.  These  consist  of  two  drachms  of 
tartrate  of  potassium  and  sodium  and  forty  grains  of 
bicarbonate  of  sodium,  wrapped  in  a  blue  paper,  and 
thirty-five  grains  of  tartaric  acid,  wrapped  in  a  white 
paper.  The  two  powders,  when  taken,  are  dissolved 
separately,  the  former  in  about  four  ounces  of  water,  the 
latter  in  one  ounce.  The  solutions  are  then  mixed  and 
drunk  while  effervescing. 

Sulphur. — Washed  and  precipitated  sulphur,  in  doses 
of  twenty  to  sixty  grains,  act  very  gently  and  slowly,  pro- 
ducing one  or  two  feculent  stools,  which  usually  have  a 
strongly  marked  odor  of  sulphuretted  hydrogen.  The 
laxative  action  is  held  to  be  due  to  the  sulphide  of  sodium 
formed  in  the  intestines.  Some  of  the  sulphide  is  de- 
composed by  the  carbonic  acid  gas  of  the  bowels,  which 
causes  the  evolution  of  sulphuretted  hydrogen.  As  only 
a  part  of  the  sulphur  can  undergo  chemical  changes, 
large  doses  do  not  produce  brisk  purgation.  After  pro- 
li  inged  use  of  sulphur  a  disagreeable  odor  may  be  detected 
in  all  the  secretions. 

A- a  laxative  sulphur  is  held  to  be  useful  in  cases  of 
piles,  fissure  of  the  anus,  and  stricture  of  the  rectum, 
because  it  produces  soft,  easily  moulded  stools,  which 
pa<s  from  the  rectum  without  irritating  the  highly  sensi- 
tive parts.  It  is  often  combined  with  other  purgatives, 
such  as  magnesia,  bitartrate  of  potassium,  and  senna,  but 
arts  well  without  such  additions.  The  following  for- 
mula of  Brodie's  is  highly  recommended  by  Cripps  as  a 
mild  laxative  for  internal  piles.  Pf.  Conf.  sennae,  §jss.; 
sulph.  pr.-ecip. .  ?  ss. ;  mel.  rosae,  q.  s.  M.  S.  About  a 
teaspoonful  every  night.  Usually  sulphur  is  ordered  in 
the  form  of  powder,  which  .may  be  taken  in  milk,  syrup, 
or  molasses.  It  should  not  be  ordered  in  liquid  mixture, 
as  it  >oon  firmly  adheres  to  the  bottom  of  the  phial. 
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[]  in  appropriate  doses  usually 
verj  gently,  producing  one  or  two  evacuations  in 
from  three  to  aix  hours  Large  doses  ad  more  briskly, 
and  of  ten  cause  nausea  and  vomiting,  with  somnolency 
and  a  feeling  of  weakness,  li  the  "il  is  rancid,  small 
doses  inn}  be  followed  by  Buch  effects 

In  the  duodenum  castor-oil  is  decomposed  like  other 
oils,  and  hs  recinoleic  acid  Bel  free  Borne  authors  hold 
thai  this  acid  irritates  the  mucous  membrane  and  thus 
excites  peristaltic  action.  Others  suppose  thai  an  acrid 
substance,  insoluble  in  water,  alcohol,  ether,  and  alka- 
lies,  ami  readily  decomposed  bj  heat,  i-  the  purgative 
principle,  In  experiments  on  isolated  parts  of  the  intes 
tines  of  dogs,  Brieger  found  that  the  "il  caused  firm  con- 
traction  of  the  bowel  without  any  appearances  of  hyper- 
emia 

On  accounl  of  its  gentle,  Bpeedy,  ami  certain  action, 
castor-oil  is  often  used  when  constipation  occurs  in  the 
diseases  "i  children,  in  pregnant  women,  after  parturi- 
tion, and  in  delicate  persons.  Fur  tin- same  reasons  ii  is 
generally  preferred  to  other  laxatives  when  evacuation 
of  tin'  contents  of  the  bowels  is  required  in  typhoid 
fever,  dysentery,  ami  other  inflammatory  affections  of 
the  intestines  or  adjacenl  organs.  It  is  also  suitable  to 
cases  "t  diarrhoea  caused  by  the  presence  of  undigested 
food  hi  other  irritating  substances. 

It  i-  mil  appropriate  in  habitual  constipation,  as  its  con- 
tinued use  sunn  causes  disorder  of  the  stomach  ;  and  it  is 
contra-indicated  in  gastric  catarrh. 

The  only  objection  to  castor-nil  is  its  disagreeable  taste, 
dm-  chiefly  to  its  adhesiveness  and  viscidity.  Various 
methods  of  disguising  it  are  in  use.  1 1 -•  adhesion  to  the 
mouth  and  throal  may  be  prevented  by  previously  rins- 
ing theBe  parts  with  an  alcoholic  liquid.  It  may  be  ren- 
dered less  viscid  ami  comparatively  tasteless  by  mixing 
it  with  hot  bouillon,  hot  coffee,  or  milk,  or  "with  the 
foam  of  ale  or  in-ei'.  or  peppermint  water  ami  brandy. 
It-  ta-te  is  hardly  perceptible  when  it  is  mixed  with  an 
equal  quantity  of  glycerine  and  a  lew  drops  of  oil  of  cin- 
namon or  gaultheria,     Sometimes  it   K  administered  in 

Capsules,  which,  of  course,  are  perfectly  tasteless.  It  is 
.said  that  the  oil  is  not  repulsive  when  rubbed  up  into  a 
mass  with  three  parts  of  BUgar,  or  with  two  parts  of  com- 
pound powder  of  liquorice.  The  latter  form  is  adapted 
only  to  adults,  the   former  to  children.      The   mass  may 

be  divided  into  large  pills  which,  placed  upon  the  tongue, 

can  he  conveniently  swallowed  with  a  draught   of  water. 

Sometimes  the  oil  is  ordered  in  emulsion  with  gum  ara- 
ble: $ .  Olei  ricini,  :  -s  ;  pulv.  acacia  .  r  j. ;  Byrupi,  z  ij.; 
aq.  imnth.  pip  ,  cj.  s.  ad  7  ij.  M.  Ft.  emuls.  In  emul- 
sions of  castor-oil  the  gum  arabic  should  not  exceed  in 
weight  one  fourth  of  the  oil.  as  il  is  apt  to  interfere  with 
the  laxative  action. 
The  laxative  dose  of  castor-oil  for  adults  varies  from 

One    1"    four    drachms,     for    children    from    one    lo    two 

drachms.  Sometimes  from  twenty  to  thirty  minims, 
taken  two  hours  before  breakfast,  act  gentlyin  a  few 

hours 

I,'/,, 'ii,,.  —  iii  some  persons  from  three  to  five  grains  of 
rhubarb  cause  a  feculent  evacuation  in  from  eight  to 
twelve  hours  in  others  as  much  as  ten  grains  are  ni 
sary  for  this  effect.  Doses  of  ten  to  fifteen  grains,  if  re- 
peated several  times,  usually  cause  two  or  three  stools  in 
from  five  t"  ten  hour-,  each  stool  being  preceded  by 

Some  griping.  The  Stools  are  usually  yellow  and  scmi- 
liquid. 

On   an. .mil    of    the   yellow   color   of  the   BtOOls,  it    was 

formerly  Bupposed  that  rhubarb  increases  the  secretion 
of  bile ;  and  although  tin-  coloring  matter  of  rhubarb  is 
the  cause  of  the  yellowness  of  the  stools,  the  late  investiga- 
tions of  RShrig  ami  Rutherford  have  confirmed  the  an 
cient  view. 

It  taken  habitually,  laxative  doses  of  rhubarb  booh  fail 
to  act,  and  Anally,  even  large  doses  may  have  little  effect 

Then-   are,  however,    numerous   exceptions    tO   this    rule. 

Borne  persons  using  it  habitually  for  mauy  years  without 
being  under  the  necessity   of  materially  increasing  the 

Rhubarb  is  well  adapted  to  the  habitual  constipation 


of  persons  with  feeble  digestion.     Often  laxative  d 
not  only  piodui  e  a  daily  evacuation,  but  also  increase  the 
appetite  and  relieve  oppression  after  meals,     in  the  con- 
stipation ol  persons  afflicted  with  piles,  five  to  ten  grains 

taken    every   night,  01    us   often   as    needed,  act    well    and 

frequently  giv<  great  relief.  A  daily  laxative  dose  is  use- 
ful also  in  the  costiveness and  hemorrhoidal  swellings  in- 
cident to  pregnancy. 

Rhubarb  is  often  preferred  to  other  laxatives  when 
constipation  occurs  during  convalescence  aftei  acute  dis- 
eases,  or  in  anemic,  cachectic,  very  feeble,  or  very  aged 
patients,  in  icterus  also,  a  laxative  being  required,  many 
physicians  prefer  rhubarb.  It  is  used  in  some  tonus  of 
diarrhoea,  especially  when  symptoms  of  dyspepsia  an 
associated   with  the  looseness  of  the  bowels.     In  such 

cases  only  \it\  small  <\<  >ses  are  given,  and  the  good  ef- 
fects depend  rather  upon  the  hitler  ami  astringent  than 
upon  the  purgative  principle  of  the  medicine.     Laxative 

doses  are  required  W  lull   looseness  of  the  how  els  js  caused 

by  irritating  substances,  as  in  the  diarrhoea  of  children 
win  n  tin-  discharges  an-  green.     In  such  cases  magnesia 

is   often    associated  with    rhubarb    i der   to   neutralize 

the  excess  of  lactic  acid,  as  in  the  officinal  compound  , 
<i-  r  "j'  rh  ubarb. 

The  dose  and  mode  of  administration  vary  in  different 
cases,  in  habitual  constipation  one  dose  of  three  to  tea 
grains  is  usually  given  in  the  evening.  In  acute  consti- 
pation, such  a  dose  may  he  administered  every  three  or 
lour  hours  until  the  bowels  move.  In  diarrhoea  with  acid 
Stools,  small  doses  are  triveifseveral  times  a  day. 

Rhubarb  is  rarely  administered  in  the  form  of  powder 

on  account  of  its  disagreeable  taste,  which  may,  however, 
be  somewhat  disguised  by  the  addition  of  an  aromatic, 
especially  the  officinal  aromatic  powder.  The  officinal 
pill  of  rhubarb,  containing  three  grains  of  rhubarb  and 
one  of  soap,  is  usually  preferred  in  habitual  constipation, 
one  to  three  pills  being  taken  at  bedtime  Some  costive 
persons  daily  chew  a  small  piece  of  rhubarb,  weighing 
from  five  l"  ten  grains,  in  order  to  increase  the  action  of 
the  bowels. 

of  the  liquid  preparations,  the  wine,  the  simple  tinc- 
ture, and  the  aromatic  tincture,  in  appropriate  doses,  are 
suitable  laxatives  f,.r  convalescent,  feeble,  and  utred  pa- 
tients, and  the  syrup  and  aromatic  s\  nip  for  children. 

AUk .  —  In  doses  of  two  to  five  grains,  aloes  usually  pro- 
duces one  or  two  siools  in  from  ten  to  fifteen  hours. 
casionally  it  acts  in  six  or  eight  hours,  but  more  fre- 
quently its  action  is  delayed  beyond  sixteen  hours.  The 
ils  an-  s..fi.  bulky,  and  dark.  Sometimes  they  are 
attended  by  Blight  irri] d  1  ilt  and  tenesmus.  These  1  fl 
arc  more  marked  after  larger  doses,  which  also  cause  the 
Btools   lo   become   ihiniier.    lnil    do   not    act    much    more 

speedih    than  small    ones.       The    persistent   Use  of  aloes    is 

sometimes  followed  by  a  feeling  of  weight  and  fulness  in 
the  pelvis,  and.  it  is  said,  by  the  development  of  true 
hemorrhoids.  According  to  Lew  in,  delicate  young  per- 
sons and  the  aged  are  predisposed  to  such  effects.  The 
slowness  of  action  and  the  symptoms  of  hyperemiaof 
the  rectum,  show  thai  aloes  influences  chiefly  the  de- 
scending clou  and  reel  u  m.  According  to  the  researches 
of  Rutherford,  it  increases  the  secretion  of  bile  and  ren- 
ders il   more  watery. 

Aim  s  does  noi  usually  lose  its  activity  when  habitually 
taken,  the  same  dose  producing  the  same  laxative  effect 
for  many  months,  and  sometimes  for  \ cats ;  in  some  1 
the  dose  max  even  be  gradually  diminished.  For  this 
reason  ii  is  one  ol  the  most  appropriate  laxatives  for  ha- 
bitual constipation, 

-  is  held  to  be  preferable  to  other  laxatives  when 
constipation  is  associated  with  dyspepsia,  hypochondria- 
sis, and  biliary  derangement,  and.  iu  females,  with  atonic 
amenorrhea  The  pies,. nee  of  piles doi  -  not  contra-iudi- 
cate  the  use  of  laxative  doses,  unless  they  are  inflamed, 
ISui  aloe-  should  not  be  employed  when  active  hyperemia 
of  the  large  intestine  exists,  or  diseases  of  the  uterus  tend- 
ing to  hemorrhage.  And  though  small  doses  might  do  no 
harm  in  pregnancy,  it  is  better  to  resort  to  other  laxative  a. 

iin  account  of  its  slow  action,  aloes  is  usually  taken 
just  before  or  after  the  last  meal,  and,  as  a  rul< .  acts  no 
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the  next  morning  after  breakfast.  If  it  act  sooner,  it 
should  be  taken  just  before  retiring. 

As  aloes  is  intensely  bitter,  it  is  generally  ordered  in 
the  form  of  pills,  of  which  five  varieties  are  officinal. 
For  all  ordinary  cases  of  constipation  the  pilules  aloes, 
containing  each  two  grains  of  aloes  and  soap,  answer 
well,  one  pill  being  given  daily.  The  pilulce  aloes  et  mas- 
liches,  known  also  as  Lady  Webster's  dinner  pills,  also 
contain  each  two  grains  of  aloes  and  a  little  mastic  ;  the 
latter  has  no  effect.  The  pilulce  aloes  etferri  are  adapted 
to  the  constipation  of  anaemic  persons  Some  authors 
state  that  the  sulphate  of  iron  in  these  pills  increases  the 
activity  of  the  aloes.  The  pilulce  aloes  et  myrrha  are  held 
to  be  suitable  to  constipation  associated  with  atonic  amen- 
orrhcea. 

Besina  Podopliylli. — The  resin  of  podophyllum,  or  po- 
dophyllin,  as  it  is  commonly  called,  in  doses  of  one-eighth 
to  one-half  grain  operates  slowly,  moving  the  bowels  in 
about  eight  to  twelve  hours.  Administered  in  the  even- 
ing, it  usually  produces  a  feculent  evacuation  next  morn- 
ing after  breakfast.  Sometimes  it  causes  griping,  espe- 
cially in  delicate  females.  Like  aloes,  it  retains  its  laxative 
action  for  a  long  time  without  necessitating  an  increase 
of  the  dose.  According  to  Rutherford  and  Vignal,  podo- 
phyllin  increases  the  secretion  of  bile  without  altering  its 
composition. 

The  laxative  operation  of  podophyllin  is  somewhat  un- 
certain, a  dose  which  acts  gently  in  some  persons  acting 
either  severely  or  not  at  all  in  some  others. 

On  account  of  the  smallness  of  its  dose,  the  convenience 
of  its  administration,  its  persistent  action  in  the  same 
dose,  and  its  cholagogue  power,  podophyllin  is  much  used 
in  various  forms  of  habitual  constipation.  It  is  held  to 
be  especially  adapted  to  cases  of  atony  or  torpor  of  the 
muscular  layer  of  the  bowel,  and  to  constipation  asso- 
ciated with  an  insufficient  secretion  of  bile.  Harley  found 
it  very  useful  in  cases  of  feeble  liver,  where  the  insuffi- 
cient secretion  of  bile  resulted  from  want  of  nervous 
power. 
\  Podophyllin  is  generally  administered  in  the  form  of 

pill.  To  prevent  griping,  a  small  quantity  of  extract  of 
belladonna  or  extract  of  hyoscyamus  is  incorporated  with 
it,  and,  when  required,  some  extract  of  mix  vomica.  Po- 
dophyllin is  sometimes  dissolved  in  alcohol  and  taken  in 
sweetened  water. 

The  active  principle  of  podophyllum,  called  podophyl- 
lotoxin,  has  been  given  to  adults  in  doses  of  one-sixth  to 
one-fourth  of  a  grain,  usually  dissolved  in  alcohol  and 
taken  in  syrup  or  sweetened  water.  Its  action  is  said  to 
be  more  certain  and  regular  than  that  of  podophyllin. 
To  children  it  has  been  given  in  doses  of  T£u  to  -fa  grain, 
according  to  their  age. 

Senna. — Senna  is  rarely  given  alone  as  a  laxative,  but 
frequently  in  combination  with  less  active  purgatives,  as 
in  the  officinal  Co/if ectio  Sennm  and  the  Pulvis  Glycyr- 
rhizce  Compositus.  Having  little  or  no  unpleasant  taste 
and  acting  very  gently,  the  confection  of  senna  is  often 
used  to  unload  the  bowels  in  pregnancy,  convalescence, 
and  haemorrhoidal  affections.  The  dose  is  one  or  two 
drachms,  which  may  be  conveniently  taken  at  bedtime. 
The  compound  powder  of  liquorice  is  adapted  to  the 
same  cases,  and  is  sometimes  used  in  habitual  constipa- 
tion. It  is  given  in  closes  of  half  a  drachm  to  one  drachm 
in  a  small  quantity  of  water,  preferably  at  bedtime. 

Colocynthis. — The  extract  and  compound  extract  of 
colocynth  are  sometimes  employed  as  laxatives  ip  habit- 
ual constipation,  the  former  in  doses  of  one-half  to  one 
grain,  the  latter  one  to  five  grains.  Generally  they  are 
combined  with  other  laxatives,  and  with  extract  of  hyos- 
cyamus or  extract  of  belladonna,  to  prevent  griping,  as  in 
the  following  pills:  #•  Extr.  colocynth: comp. ,  gr.  iv. ; 
pulv  ipecac,  gr.  ij. ;  podophyllin,  extr.  bellad. ,  aa  gr.  j. 
M.  Ft.  pil.  No.  iv.     Sig.     One  pill  at  bedtime. 

Cascara  Sagretda. — The  fluid  extract,  in  doses  of  twenty 
drops  two  or  three  times  daily,  has  been  strongly  recom- 
mended as  a  laxative  in  habitual  constipation.  Its  ac- 
tivity is  said  to  become  increased  by  repetition. 

Frangula. — In  doses  of  fifteen  to  thirty  minims  the 
.fluid  extract  of  frangula  is  said  to  be  a  mild  but  uncertain 


laxative.     As  it  does  not  quickly  lose  its  activity,  it  has 
been  recommended  for  habitual  constipation. 

Samuel  NicMes. 

LEAD.  I.  General  Medicinal  Properties  of  Com- 
pounds of  Lead.— Absorbed  into  the  system,  lead  ex- 
erts a  peculiar  influence,  developing  a  unique  series  of 
symptoms.  The  influence  is  wholly  toward  deteriora- 
tion of  tissue  and  perversion  of  function,  and  has  no  ap- 
plication in  medicine.  Locally,  the  effects  differ  among 
the  compounds  mainly  according  to  solubility.  The  in- 
soluble compounds  are  soothing  and  absorbent,  like  the 
insoluble  salts  of  bismuth,  while  the  soluble  are  decid- 
edly astringent,  but  yet,  in  proportion  to  the  astringency, 
far  less  irritant  than  most  other  astringent  metallic  salts. 
The  therapeutics  of  lead  salts  consist  in  the  application 
of  the  insoluble  compound  (carbonate)  as  an  absorbent 
and  healing  dusting  powder,  and  the  employment  of  the 
soluble  salts  as  metallic  astringents  in  catarrhs,  or,  in 
weak  solution,  as  cooling  lotions  in  conditions  of  inflam- 
mation or  irritation  of  the  skin.  In  these  applications 
the  following  points  need  attention  :  1.  The  carbonate 
should  not  be  applied  too  extensively  over  a  raw  surface, 
else,  through  chemical  conversion,  enough  lead  may  be 
absorbed  to  produce  distinct  constitutional  lead-poison- 
ing. 2.  No  lead  compounds  should  be  applied  to  the 
eye,  for,  though  excellent  for  simple  irritation  or  catarrh 
of  the  conjunctiva,  yet  there  is  the  peculiar  danger  that 
if  a  loss  of  the  epithelium  of  the  cornea  occur,  whether 
by  ulceration  or  traumatic  abrasion,  application  of  a  lead 
solution  will  produce  an  instant,  indelible,  opaque,  white 
streak  over  the  area  of  exposed  underlying  corneal  tissue. 
3.  Lead  salts  should  not  be  given  internally  for  longer 
than  a  very  few  days,  lest  constitutional  lead-poisoning 
result. 

II.  The  Medicinally  Used  Compounds  of  Lead. — 
These  are  the  monoxide,  carbonate,  iodide,  acetate,  basic 
acetate,  nitrate,  and  oleo-palmitate  (lead  plaster). 

Lead  Monoxide;  PbO.  Lead  monoxide  is  the  com- 
pound so  well  known  as  litharge.  It  is  officinal  in  the 
U.  S.  Pharmacopoeia  as  Plumbi  O-ridum,  Oxide  of  Lead, 
and  is  "a  heavy  yellowish  or  reddish-yellow  powder,  or 
minute  scales,  permanent  in  the  air,  odorless,  tasteless, 
and  insoluble  in  water  or  alcohol.  When  heated  in  con- 
tact with  charcoal,  it  is  reduced  to  metallic  lead"  (U.  S. 
Ph.).  Litharge  is  not  used  medicinally  under  its  own 
form,  but  is  officinal  as  being  the  source,  in  pharmacy, 
of  the  solution  of  the  subacetate  of  lead  and  of  lead 
plaster. 

Lead  Carbonate  :  (PbC03)2Pb(HO)2.  This  salt,  the  com- 
mon white  lead  of  the  paint  shops,  is  officinal  in  the  U.  S. 
Pharmacopoeia  as  Plumbi  Carbonas,  Carbonate  of  Lead. 
It  is  "a  heavy,  white,  opaque  powder  or  pulverulent 
mass,  permanent  in  the  air,  odorless,  tasteless,  and  insol- 
uble in  water  or  alcohol.  When  strongly  heated,  the  salt 
turns  yellow,  without  charring,  and,  if  heated  in  contact 
with  charcoal,  is  reduced  to  metallic  lead  "  (U.  S.  Ph.). 
The  compound  is,  as  the  formula  above  shows,  a  mixture 
of  the  normal  carbonate  and  the  hydroxide.  White-lead 
is  used  as  a  dusting  powder,  as  already  set  forth,  or  it 
may  be  mixed  to  the  consistence  of  paint  with  linseed-oil 
and  thus  applied,  or  it  may  he  used  in  ointment,  in  the 
shape  of  the  officinal  Unguentum  Plumbi  Carbouatis, 
Ointment  of  Carbonate  of  Lead,  a  mixture  of  ten  per 
cent,  of  white  lead  with  benzoinated  lard.  White  lead, 
being  so  largely  used  in  the  arts,  is  a  fruitful  source  of 
lead-poisoning. 

Lceid  Iodide :  Pbl2.  This  compound  is  officinal  in  the 
U.  S.  Pharmacopoeia  as  Plumbi  Iodidum,  Iodide  of  Lead. 
It  is  "  a  heavy,  bright  citron-yellow  powder,  permanent 
in  the  air,  odorless  and  tasteless,  and  of  a  neutral  reac- 
tion. Soluble  in  about  two  thousand  parts  of  water  at 
15°  C.  (59°  F.),  and  in  about  two  hundred  parts  of  boil- 
ing water  ;  very  slightly  soluble  in  alcohol,  but  readily 
dissolved  by  aqueous  solutions  of  the  acetates  of  alkalies, 
and  by  solution  of  chloride  of  ammonium.  When 
strongly  heated,  the  salt  fuses,  and,  at  a  higher  tempera- 
ture, it  is  decomposed,  emitting  violet  vapors  of  iodine, 
and  leaving  a  citron-yellow  residue  "  (U.  S.  Ph.).     The 
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claim  <>i  lead  iodide  to  medicinal  recognition  is  based 
upon  the  theory  thai  the  Bait  will  yield  the  peculiar  el 
fects  of : 1 1 1  iodide  along  with  those  of  lead.  Bui  in  prac- 
tice the  medicine  Beems  t<>  amounl  to  little  else  than  a 
\tw  -ii_'iii]\  soluble  lead  Bait,  and  is  little  used.  It  has 
-  ii  internally  in  doses  of  from  0.08  to  0.30  Gm. 
rains)  Pot  external  application  thi  re 
i-  an  officinal  Ungwnlwm  Phtmbi  Todidi,  Ointment  of 
iodide  of  Lead,  consisting  of  ten  parts  ol  the  lead  Ball  to 
ninetj  of  benzoinated  lard. 

Lead  Acetate :  ¥b{CtB  Oi)i  8H  0  Normal  lead  ace- 
tate, i  In-  -alt  well  known  as  sugar  of  lead,  is  officinal  in  the 
l'.  8.  Pharmacopoeia  as  Plumbi  Aeetas,  Acetate  of  Lead. 
Ii  i  —  iii  "colorless,  shining,  transparent,  prismatic  crys- 
tals or  scales,  efflorescent  and  attracting  carbonic  acid  on 
exposure  to  air,  ba\  ing  a  faintly  acetous  odor,  a  sweetish, 
astringent,  afterward  metallic  taste,  and  a  faintly  acid  re- 
action. Soluble  in  1.8  pari  « > t"  water  and  in  8  parts  of 
alcohol  at  i")  c.  (59  F.);  in  0.5  pari  of  boiling  water, 
and  in  l  part  of  boiling  alcohol.  The  solutions  exhibit 
ralh  a  -light  turbidity,  whicb  is  removed  by  the  ad- 
dition ofa  tew  drops  of  acetic  acid.  Winn  heated,  the 
salt  melts,  then  begins  to  lose  water  and  acetic  acid,  and, 

at  a  higher  temperature,  it  is  dee posed"  (1  .  S.  Ph  I 

Commercial  sugar  of  lead  N  apt  to  be  contaminated  with 
lead  sulphate  or  carbonate,  an  impurity  which  maj  be 
suspected  it  a  sample  fail  to  dissolve  wholly  in  water. 
The  sal)  is  decomposed  by  the  alkalies,  by  acids,  by  solu- 
ble sulphates,  chlorides,  citrate-,  and  tartrate.-,  and  by 
lime  water. 

Acetate  ni  lead  i-  one  of  the  mosl  powerful  of  the  lead 

.salt-.      In  rather  weak    solution  ii    evinces   the   combined 

astringency  and  soothing  influence  characteristic  of  solu- 
ble had  compounds,  hut  iii  Btroug  solution  is  distinctly 
irritant,  bo  thai  the  salt  is  a  possible  severe  irritant  poi- 
son. Aci  tate  Of  lead  may  lie  u-ed  externally  in  Solution 
as  an    astringent    wash,  with    the  caution    already   given 

ahinit  application  to  the  esc.  The  strength  of  lead  lo 
tions  commonly  ranges  from  the  one-half  of  one  to  cue 

Or  tWO  per  cent.  Internally  the  salt  is  a  good  deal  given 
a-   an   astringent    in    diarrhieas,  and    has  also   an   ancient 

re  1 11  it  at  inn  oi  being  of  avail  for  the  arrest  of  haemorrhage 
in  quarters  inaccessible  to  local  measures.  Thisalli 
haemostatic  potency  is  held  in  high  esteem  by  some,  but 
by  others  is  considered  wholly  imaginary.  By  the  very 
conditions  of  the  case  this  \  irtue  is  one  impossible  to  es- 
tablisb  or  disprove  by  methods  of  precision. 

Lead  acetate  is  administered  in  doses  of  from  0.06  to 
0.20  6m.  tone   to  three  grains)  every  two  hour- or  so. 

and,  when  given  in  diarrhica,  is  probably  more  often 
than  not  combined  with  an  opiate. 

Basic    Lead    Acetate:    I'M  \ll:i<  >..).,.     8PbO.      When 
lead  monoxide  (litharge)  is  boiled  in  a  solution  of  lead 

acetate  l!    dissolves    With    111'.'    f;:l  mat  l;:li    of    ((  1 1  un  l:.i   1; 

acetates,  the  composition  of  the  resulting  basic  salt  de- 
pending on  the  proportion  of  Litharge  to  sugar  of  lead  in 
the  making.  The  I  .  s.  Pharmacopoeia  avails  it-elf  of 
thi-  reai  lion,  and  bj  taking  the  ingredients  in  the  propor- 
tion of  twelve  of  litharge  to  seventeen  oi  acetate,  obtains 

asolutii f  basic  acetates  of  which  the  principal  one  is 

the  triplumbic  acetate  of  the  formula  given  above.  This 
.solution  is  proportioned  so  as  to  be  about  twenty-five  per 
cent.  Btrength  of  -alt-,  and  i-  oilicinally  entitled  Liquor 
Plumbi  Subaeetatis,  Solution  of  Subacetate of  Lead,  called 
also  Goulard's  Extract.  It  i-  "a  clear,  colorless  liquid, 
ofa  sweetish,  astringent  taste,  and  an  alkaline  reaction. 
Sp.  gr.  1.238.  W  hen  added  to  a  solution  of  acacia,  it 
produces  a  dense  white  precipitate.  In  other  respects  it 
possesses  the  reactions  of  an  aqueous  solution  oi  acetate 

Of  1(  B      l'h   ).      Solution    of   subacetate  of   lead    i- 

exceedinglj  easj  of  decomposition;  even  the  "carbonic 
acid  oi  the  atmosphere  will  attack  it  and  render  it 
milky  by  the  formation  of  the  insoluble  carbonate  of 
lead.  It  must  therefore  be  kepi  in  well  stoppered  bol 
tie-.  It  i-  decomposed  also  by  Bomanj  other  substances, 
organic  and  inorganic,  thai  the  practical  rule  is  a  good 
one  to  combine  thi-  solution,  in  extemporaneous  prescrib- 
ing, onh  with  opiates.  The  following  preparations  of 
the  U.  s.  Pharmacopoeia  arc  made  from  this  solution  : 


'  itum  Plumbi  Subacelatis,  (crate  of  Subacetate  of 
Lead.  Goulard's  Cerate.  This  cerate  consists  of  twenty 
percent,  of  the  above  solution  mixed  witli  camphoi 
rate,  and  i-  -|>ecially  directed  to  be  "freshly  prepared 
when  wanted  for  use."  This  because  the  preparation 
rapidly  decomposes  on  keeping,  turning  yellow  and  be- 
coming rancid. 

I. intuit  i, t  a  in  Plumbi  Subacelatis,  Liniment  of  Subace- 
tate of  Lead.  This  consists  of  solution  of  the  subacetate, 
forty  per  (ant  .  mixed  with  cotton-seed  oil. 

Liquor  Plumbi  Subaeetatis  l>ilnt<ix.  Diluted  Solution 
of    Subacetate   of    Lead  ;    Lead-Water.      This   solution   is 

simply  three  parts  of  the  foregoing  diluted  with  ninety- 
seven  of  distilled  water,  previously  boiled  and  cooled  to 

deprive   it  of    flee   carbonic   acid.      Lead  water   is   of   the 

average  Btrength  wanted  lor  actual  application  of  a  sub- 
acetate of  had  solution,  and  may.  therefore,  be  prescribed 

for  use  without  dilution. 

These  three    preparation-,  derived   from  the  pap  I 
lution  of   the  subacetate,  are  much   used  as  gently  astrin- 
gent,  and  at  the  same  time  soothing,  applications  to  -. 

excoriations,  or  inflamed  condition-  ol  skin.  Lead  water 
i-  frequently  combined  with  laudanum  for  the  allaying 
of  superficial  pains,  such  a-  the  pain  of  erysipelas,  ofa 
scald,  or  of  a  sprain. 

/..././  NitraU  :  I'1'  (NO  ).  The  salt  is  officinal  in  the 
I  s.  Pharmacopoeia  as  P  <  Kitras,  Nitrate  of  Lead. 
It  i-  in  "colorless,  transparent  or  white,  nearly  opaque, 

octahedral  crystals,  permanent  in  the  air.  odorless,  hav- 
ing a  Bweetish,  astringent,  afterward  metallic  taste,  and 
an  acid  reaction.     Soluble  in  two  parts  of  water  at  l". 

(59  F.i.  and  in  0.8  pari  of  boiling  water  ;  almost  insolu- 
ble in  alcohol.  When  Btrongly  heated  the  salt  decrepi- 
tates, emit-  nitron-  vapor-,  and"  finally  leaves  a  residue  of 
oxide  of  lead."       Lead  nitrate  acts  like  the  acetates,  and  is 

u-ed  only  tor  external  applications.  A  peculiar  property 
of  the  -alt  i-  that  it  decomposes  sulphuretted  compounds, 
and  thus  proves  deodorant  to  parts  generating  foul  secre- 
tions, such  as  nasal  surfaces  in  o/ana.  Ledoyen's disin- 
fecting fluid  i-  a  twelve  and  a  half  per  cent,  aqui 
solution  of  lead  nitrate.  Lotions  of  the  nitrate  average 
two  per  cent,  in  Strength. 

Lead  Plaster  (Diachylon  Plaster),  Under  the  title  Em- 
plastrum  Plumbi,  Lead  Plaster  (Diachylon  Plaster),  the 
l'.  s.  Pharmacopoeia  recognkses  the  product  resulting 
from  boiling  together  in  a  sufficiency  of  water  thirty-two 
parts  of  oxide  of  lead  and  sixty  parts  of  olive-oil.  Such 
product,  an  oleo-palmitate  of  lead,  is  a  fairly  hard  solid, 
"white,  pliable,  and  tenaciou-.  free  from  greasiness  or 
Stickiness.  It  should  be  entirely  soluble  in  warm  oil  of 
turpentine  (absence  of  uncombined  oxide  of  lead)"(U. 
s.  l'h.  i.  Lead  plaster  exerts  bul  feebly  the  peculiar  ef- 
fects of  lead  compounds,  though  a  case  of  lead  colic  has 
In  in  recorded  a-  resulting  from  long-continued  applica- 
tion of  the  plaster  a-  a  dressing  to  an  ulcerated  surface. 
The  main  use  of  lead  plaster  is  a-  a  basis,  lion  specific, 
for  medicated  plasters.  Edward  Curtis. 

LEAD.  POISONING  BY.— Pure  metallic  lead  does  not 
appear  to  be  directly  poisonous.  Hut  it  is  readily  acted 
upon  by  the  secretions  of  the  body,  and  the  compounds 
thus  formed  may  be  absorbed  through  the  stomach, 
lungs,  or  even  the  skin,  and  give  rise  to  symptoms 
poisoning.  Tin1  form  of  poisoning  which  occurs  under 
these  circumstance-  i-  usually  the  chronic,  and  is  ob- 
served especially  among  those  whose  occupation  brings 
them  into  repealed  coiit act  with  metallic  lead  or  it- ail 

,\(  i  ii  Poisoning. — Acute  poisoning  by  the  com- 
pounds of  lead  i-  of  rare  occurrence,  and  ha-  usually  been 
the  result  of  accident.  The  preparations  which  have 
mosl  frequently  given  rise  to  this  form  of  poisoning  are 

lead    acetS  Igar  of    had  ;   basic    had    acetate,    or 

Goulard's  extract  ;  had  carbonate,  or  white  lead:  and 
lead  chromate,  or  chrome  yellow  (see  Chromium,  Poison- 
ing 1^1  V  arly  all  the  compounds  of  lead,  however,  arc 
more  or  h--  poisonous,  and  may  give  rise  to  acute  symp- 
tom- it  taken  in  large  doses. 

Symptoms. — The  normal  acetate  of  lead  may  be  taken 
a-  the  type  of  had  compounds,  since  it  has  been  the  cause 
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of  most  of  the  reported  cases  of  acute  lead-poisoning.  It 
is  a  weak  irritant.  When  a  large  dose  has  been  taken, 
the  symptoms  generally  appear  within  a  few  minutes, 
though  they  have  been  delayed  as  long  as  two  hours. 
The  first  symptom  is  a  sweet,  followed  by  a  disagreeable 
metallic,  taste.  This  is  succeeded  by  a  burning  pain  in  the 
throat  and  oesophagus,  nausea  and  vomiting.  The  vom- 
ited matters  have  frequently  a  milky-white  appearance, 
due,  probably,  to  the  presence  of  the  lead  chloride  formed 
by  the  action  of  the  hydrochloric  acid  of  the  gastric 
juice,  and  are  occasionally  streaked  with  blood.  Acute 
abdominal  pains  of  a  colicky  character,  and  relieved  by 
pressure,  then  occur.  The  abdominal  walls  are  retracted. 
Thirst  is  usually  excessive.  There  is  almost  invariably 
obstinate  constipation,  but  sometimes  diarrhoea.  The 
faeces,  if  any  are  passed,  are  generally  black  from  the  lead 
sulphide.  The  urinary  secretion  is  generally  diminished. 
There  is  frequently  great  prostration.  The  countenance 
is  pale  and  anxious,  or  excited,  the  pulse  usually  slow, 
the  skin  pale  and  cold.  In  protracted  cases  cramps  in 
the  calves  of  the  legs  or  in  the  thighs,  numbness  or 
paralysis  of  the  extremities,  giddiness,  or  stupor  may  be 
present.  In  fatal  cases  death  may  be  preceded  by  coma 
or  convulsions.  The  blue  line  upon  the  gums  is  some- 
times seen  in  protracted  cases,  but  is  more  characteristic 
of  chronic  lead-poisoning.  The  symptoms  are  subject  to 
considerable  variation,  and  all  those  enumerated  are  not 
likely  to  be  present  in  any  given  case.  The  most  constant, 
and  at  the  same  time  most  characteristic,  symptoms  are 
colic  and  constipation. 

In  the  few  fatal  cases  which  have  been  recorded,  death 
has  usually  taken  place  on  the  second  or  third  day.'  Re- 
covery is  the  most  freujuent  termination,  even  after  the 
ingestion  of  large  doses ;  for  example,  31.1  Gm.  (1  ounce) 
or  more  of  the  acetate.  Convalescence  is  usually  estab- 
lished in  four  or  five  days,  although  disturbances  of  di- 
gestion, weakness,  and  anaemia  may  persist  for  a  long 
time.  According  to  Husemann,  symptoms  of  chronic 
lead-poisoning  may  make  their  appearance  months  after 
the  acute  symptoms  have  disappeared. 

Fatal  Quantity. — Fatal  cases  of  lead-poisoning  have 
been  of  such  rare  occurrence  that  the  minimum  fatal 
dose  of  any  of  the  lead  compounds  has  not  been  accu- 
rately determined.  Lead  acetate  is  not  an  active  poison, 
and  the  amount  required  to  eudauger  life  is  quite  large 
— probably  15.5  Gm.  (4  drachms)  or  upward.  Amounts 
varying  between  one  and  four  grams  (15.4  to  61.5  grains), 
have  been  administered  daily  for  several  days  without 
causing  any  injury.  Exceptionally,  serious  symptoms 
have  resulted  from  taking  smaller  amounts  than  these.  A 
number  of  cases  are  recorded  in  which  the  amount  taken 
was  31.1  Gm.  (1  ounce)  and  upward.  Most  of  these  ter- 
minated in  recovery. 

Basic  lead  acetate  is  probably  more  dangerous  than  the 
normal  acetate.  It  has  caused  death  in  a  few  instances, 
but  the  quantity  taken  was  unknown.  Among  non-fatal 
cases  of  poisoning  by  this  salt,  two  are  recorded  in  which 
the  amounts  taken  were  fifteen  grams  (approximately) 
and  sixty  grams  (15.5  drachms)  respectively. 

The  rest  of  the  lead  compounds,  excepting  possibly  the 
nitrate,  are  probably  less  dangerous  than  the  acetates  ; 
but  nothing  definite  is  known  concerning  the  amount  re- 
quired to  endanger  life.  Recovery  has  followed  the  tak- 
ing of  19.5  to  23.5  Gm.  (5  to  6  drachms)  of  lead  carbonate, 
and  seventy  grams  (2 \  ounces)  of  red  lead.  According  to 
Christison  it  required  twenty -six  grams  (400  grains)  of 
the  crystallized  nitrate  of  lead  to  kill  a  dog  in  sixteen 
hours  ;  and  Paton  states  that  1.2  Gm.  (19  grains)  of  lead 
iodide,  administered  in  two  doses,  caused  the  death  of  a 
cat  in  three  days.  The  action  of  these  two  salts  on  the 
human  subject  has  not  been  observed. 

Appearances. — These  are  not  constant  or  characteristic. 
The  mucous  membrane  of  the  alimentary  canal  is  some- 
times found  reddened  and  injected.  The  mucous  mem 
braue  of  the  stomach  and  intestines  is  sometimes  covered 
with  thick,  white  mucus,  mixed  with  the  salt  of  lead. 
The  mucous  membrane  of  the  stomach  has  been  found 
corroded  ;  but  the  salts  of  lead,  excepting  the  chromate, 
do  not  appear  to  have  a  marked  corrosive  action.     The 


intestines  have  generally  been  found  contracted.  Fre- 
quently no  noticeable  morbid  changes  are  present. 

Treatment. — Vomiting  should  be  encouraged,  when 
necessary,  by  the  administration  of  an  emetic.  Zinc  sul- 
phate is  to  be  preferred  for  this  purpose,  since  it  also  acts 
as  a  chemical  antidote,  converting  the  lead  salt  into  the 
insoluble  lead  sulphate.  A  solution  of  magnesium  or 
sodium  sulphate  should  then  be  administered,  if  possible. 
These  act  as  chemical  antidotes,  and  also,  if  in  excess,  as 
cathartics.  In  the  absence  of  these,  milk  and  white  of 
egg  should  be  given  freely,  in  order  to  convert  the  lead 
salt  into  the  less  poisonous  albuminate  of  lead.  It  is 
then  well  to  administer  castor-oil,  or  some  other  purga- 
tive, to  hasten  the  evacuation  of  the  bowels.  Gastro- 
intestinal irritation  may  be  allayed  by  albuminous  drinks, 
and  pain  is  best  relieved  by  opium.  In  other  respects 
treatment  is  symptomatic. 

Chronic  Poisoning. — Chronic  lead-poisoning  is  the 
most  common  of  all  forms  of  poisoning.  Lead  is  a  cu- 
mulative poison,  and  the  frequently  repeated  introduction 
into  the  system  of  even  minute  quantities  may,  after  a 
while,  give  rise  to  serious  symptoms. 

Sources. — This  form  of  poisoning  is  almost  always  ac- 
cidental. The  greatest  number  of  cases  occur  among 
those  who  manufacture  lead  carbonate  (white-lead),  and 
among  those  who  habitually  use  it,  especially  painters. 
In  former  years  makers  of  glazed  cards,  and  workmen  em- 
ployed in  lace-whitening  were  frequent  sufferers  from  the 
effects  of  the  white-lead  used  by  them.  Quite  severe 
symptoms  have  resulted  from  simply  sleeping  a  few 
nights  in  newly  painted  rooms.  Cases  also  occur  with 
great  frequency  among  those  whose  occupation  brings 
them  into  repeated  contact  with  other  compounds  of  the 
metal,  or  even  the  metal  itself.  Workers  in  lead  mines 
and  workers  in  lead  or  its  alloys,  as  plumbers,  lead-pipe 
makers,  type-founders,  type-setters,  etc.,  and  those  who 
constantly  handle  articles  made  of  lead  or  its  alloys,  fur- 
nish a  considerable  number  of  cases.  Workmen  engaged 
in  t  he  manufacture  of  glass,  and  of  glazes  for  porcelain  and 
pottery,  frequently  suffer  from  the  effects  of  the  oxides 
of  lead  used  in  these  industries.  Cases  often  occur 
among  those  engaged  in  the  manufacture  of  lead  pig- 
ments, such  as  lead  chromate  and  red-lead,  and  among 
those  who  constantly  use  or  handle  these  pigments,  or 
articles  dyed  or  colored  with  these  and  other  lead  com- 
pounds. Lead  chromate,  for  example,  is  used  for  dyeing 
cloth  and  yarn,  and  many  cases  of  poisoning  have  oc- 
curred among  workmen  as  a  result  of  inhaling  the  dust 
given  off  in  the  process  of  weaving  such  cloth  or  yarn. 
Cases  of  poisoning  have  been  traced  to  the  ingestion  of 
candy  colored  with  lead  chromate  ;  to  the  inhalation  of 
snuff  colored  with  lead  chromate  or  red  lead  ;  to  the  use 
of  matches,  containing  the  chromate,  to  light  a  pipe  ;  to 
the  habitual  use  of  wafers  colored  with  red-lead  (moistened 
in  the  mouth) ;  and  in  seamstresses  to  the  habit  of  biting 
off  thread  or  cotton  containing  a  lead  compound.  Cases 
have  also  occurred  among  artists  who  use  lead  pigments  ; 
among  makers  of  sealing-wax  (chrome  yellow  or  white- 
lead  used  as  pigments)  ;  and  among  workers  in  horse- 
hair (lead  oxide  used  in  coloring). 

The  accidental  introduction  of  lead  or  its  compounds 
into  various  articles  of  food  or  luxury  has  been  the  cause 
of  many  cases  of  subacute  and  chronic  lead-poisoning. 
The  use  of  cooking  utensils  lined  with  an  enamel  contain- 
ing lead  is  especially  objectionable,  since  various  articles 
of  food  may  take  up  from  such  a  dangerous  amount  of 
lead.  Canned  goods,  especially  acid  fruits  and  vege- 
tables, may  take  up  from  the  solder  with  which  the  can 
is  sealed  a  small  amount  of  lead,  and  if  such  foods  are 
used  frequently  during  a  considerable  period,  symptoms 
of  poisoning  may  result.  Poisoning  has  followed  the 
drinking  of  cider,  wine,  or  malt  liquors  contained  in  bot- 
tles which  had  been  cleaned  with  shot,  but  from  which 
the  shot  had  not  all  been  removed ;  the  daily  drinking  of 
beer  and  cider  which  had  stood  over  night  in  a  lead-pipe  ; 
the  drinking  of  wine  sweetened  with  litharge  or  sugar  of 
lead  ;  the  use  of  flour  ground  with  stones,  the  cavities  in 
which  had  been  filled  with  lead  ;  the'use  of  sugar  cast  in 
moulds,  the  insides  of  which  had  been  painted  with  white- 
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lead;  the  use  of  butter  preserved  in  :i  brine contaii 
lead  etc.     Tbe  aet  oi  Bpurious  tin-foil  baa  been  tbe cause 
many  cases  of  chronic   lead-poisoning.     This  foil, 
which  sometimes  contains  more  than  ninetj  percent,  of 
lead,  is  used  for  wrapping  tobacco,  Bnuff,  chocol 

i  and  other  substances,     Artificially  aerated  waters 

- I'ain  lead,  which  the]  havetaken  up  from 

Its,  and  wines  maj  contain  lead  taken  up 
From  the  spurious  tin  foil  whicb  is  Bometimes  used  for 
irks. 

The  use  of  lead  pipes  for  i lucting  drinking  water  i- 

another  Boun  e  ol  chronic  lead  poisoning.  Pure  distilled 
water,  free  from  air  and  other  dissolved  gases,  bae  no  ac- 
tion on  purr  lead.  li.  however,  water  containing  air  is 
brought  into  contact  with  metallic  lead,  the  latter  is  soon 
red  with  a  thin  film  of  lead  oxide.  This  i-  Blightly 
soluble  in  water.  If  the  water  contains  carbonic  acid, 
the  < li --i il \ »•< i  oxide  is,  for  tin  most  part,  precipitated  as  a 
basic  carbonate.  A  small  amount  remains  in  solution, 
The  same  series  oi  changes  may  then  be  repeated  ag 
and  again. 

Natural  waters  vary  considerably  in  their  action  mi 
lead.  Kaii  i  and  snow-water,  which  contain  in  it  traces  of 
saline  ingredients,  and  whicb  resemble  in  this  respect  dis 
tilled  water,  easilj  corrode  lead.  The  action  of  other 
waters  upon  lead  depends  mucb  upon  the  nature  of  the 
salts  w  bich  they  contain.  The  presence  of  chlorides,  ni- 
trates, and  nitrites  increases  the  corrosive  action  of  water 
cm  lead,  while  the  presence  of  sulphates,  carbonates,  and 
phosphates  retards  such  action.  Hard  waters,  therefore, 
which  contain  lime  and  magnesium  sulphates  ami  car- 
bonates, have,  as  a  rule,  less  action  upon  lead  than  BOft 
water-.      A    lead  pipe   in   Contact    with    such    hard   waters 

becomes  covered  with  a  firmly  adherent  coating  of  lead 
Bulphate  or  lead  car  in  mate,  which  is  hut  very  Blightly  sol- 
uble, and  whicb  practically  protects  the  metal  from  the 
further  action  of  the  water.  Hard  waters,  however,  vary 
somewhat  in  their  action  on  lead.     II.  in  addition  to  the 

lime  and  magnesium  salts,  they  contain  alkaline  salts,  the 

latter  may  dissolve  a  little  of  the  lead  sulphate  or  carbon 

ate;  and  the  presence  of  free  carbonic  acid  ill  a  water  will, 
l>\  reason  of  its  solvent  action  on  lead  carbonate,  coun- 
teract the  favorable  effect  of  lime  and  magnesium  car- 
bonates. 

The  use  of  lead  suction-pipes  in  wells  is  especially  dall- 
gl  rous.  and  has  probably  been  the  source  of  many  cases 
of  chronic  lead  poisoning.  If  the  water  is  one  which  acts 
readily  on  lead,  il  is  desirable  to  Substitute  for  the  lead 
Pipe  a  pipe  Of  Some  Other   material        The   best    substitute 

is  pure  block  tin.  Tin  lined  lead  pipes  arc  unobjection- 
able if  properly  made,  But  if  the  coating  fa  imperfect, 
or  if  ii  is  an  alhrj  of  had  and  tin,  as  is  frequently  the 

case,  galvanic  action  may  be  set  up  and   the  acti f  the 

water  on  the  lead  increased.  There  is  no  objection  on 
.sanitary  grounds  to  pipes  made  id'  en  an  le  lied  wrought  iron 

or  of  galvanized  iron,  When  the  lining  wears  off,  how- 
ever, they  rU8t  Very  readily.  Safety  may  also  be  secured 
b\  having  the  lower  part  of  the  pipe  made  of  pure  block- 
tin,  which  should    be   soldered   on  to  the   had  pipe  abo\e 

the  highest    level  of  the  water,  and  by  always  running 

to  waste  the  water  which  has  stood  several  hours  in  the 

pipe, 

'I  lie  use  ot  had  pipe  tor  house  distribution,  in  connec- 
tion with  a  public  supply,  does  not  appear  to  be  danger- 
ous, if  the  precaution  is  always  taken  to  run  to  waste  the 

water  which  lias  st,„„i  in  the  pipe  for  Beveral  hours.  An 
appreciation  of  this  fact  on  tin'  part  of  the  public  is  un- 
doubtedly the  explanati A  the  comparative]}  few  cases 

of  poisoning  from  this  cat 

Thi  use  oi  li  el  cisterns  for  storing  drinking-water  i  an- 
no)  be  too  Btronglj  condemned.     Even  the  use  of  lead 
covers  for  cisterns,  otherwise  unobjectionable,  is  dan 
for  the  water  bIowIj  evaporates  and  condenses  on 

the  under   surface  of    till  II   then  ails  on  tin-  lead 

in  the  same  manner  as  distilled  water,  and,  dropping  back 
into  the  cistern,  contaminates  its  conti 

ii.    lead-poisoninc   ha    ocea sionally  followed  the 

long  i  •  oi !  in  mi  1    medicinal    USi  I   ad  late,   the   e\ti  r 

nal  application   ot    pn-paiati  i     Mich  as  had   car- 


bonate, lead  plaster,  etc.,  in  the  treatment  of  cutaneous 
disorders;  the  usi  ol  cosmetics  containing  lead  carl 
and  the  use  of  hair-dyes  and  hair-restorers  which 
sin  lead  compounds, 
ptemu.    The  time  within  which  Bymptoms  appeal 
in  persons  exposed  to  the  action  of  lead  varies.     Poison- 
ing  has    been   Observed  after  an   exposure  of  one  or  two 

weeks,  while  iii  other  cases  months  or  even  vears,  elapse 
i  anj  de(  ided  s\  mptoms  appt 
Saturnine   <  ochexia.     In   the   majority   of  cases   the 
action  of  had  on  the  Bystem   is  manifested  firet   by  tbe 
developmi  rtain  characteristic  symptoms  which 

have  been  grouped  together  under  the  name  "lead"  or 
"  saturnine  cachexia."  These  are  a  characteristic  pah- yel- 
low color  of  the  skin  (not  due  to  biliary  pigments),  grad- 
ual emaciation,   loss  of   Strength  and  appetite,  a  sweet  Mi- 

styptic  taste,  and  fetid  breath.  A  blue  or  slate-colored 
line,  about  two  or  three  millimetres  wide,  at  the  junction 
of  the  L. u ms  with  the  1 1 1  ih.  is  a  quite  constant  sign.  It 
is  due  to  a  deposit  of  had  sulphide,  and  its  presence  is 
sitive  symptom  of  poisoning  by  had  or  mer- 
cury, in  some  (  ases  of  chronic  had  poisoning,  however, 
this  line  is  not  seen.  Blue  patches  on  the  inside  of  the 
lips  and  cheeks  may  also  be  observed  :  and  occasionally 
tin  blue  color  spreads  over  the  whole  mucous  membrane 
of  the  mouth.  The  gums  are  thin  and  retracted,  and 
often  present  .nee.  and  bleed  easily. 

If  the  nature  of  the  disease  Is  recognized  at  this  stage, 
and  the  patient  removed  from  further  exposure  to  the 
action  of  the  lead,  the  condition  just  described  gradually 
disappears,  and  the  patient  regains  his  accustomed  state 
of  health.  It.  however,  the  exposure  continues,  symp- 
toms  of  one  or  more  of  the  true  saturnine  diseases  usu- 
ally appear.  Not  unfrequently,  however,  the  patient 
continues  in  this  state  of  cachexia  for  a  long  time,  al- 
though still  exposed  to  the  cause. 

Pour   forms  of  specific   had   or  sat  limine  disease  have 

been  described  ;  1.  Lead  or  painter's  colic  ;  2,  lead  rheu- 
matism or  arthralgia ;  S,  had  paralysis;  4,  lead  enceph- 
alopathy— eneephcuopathia  satumina.  The  most  frequent 
of  these  is  had  colic, 

1.  Lead  Colic.  This  is  usually  the  first  serious  symp- 
tom of  chronic  lead-poisoning.  It  may  come  on  sud- 
denly without  any  premonitory  symptoms,  but  is  usually 

a  sequel  to  the  lead  cachexia.  For  a  few  days  or  weeks 
preceding  the  attack  the  patient  frequently  experiences 

uneasy  sensations  and  i -ramps  in  the  stomach  and  abdo- 
men. These  finally  culminate  in  a  violent  attack  of  col- 
icky abdominal  pain.      The    pain    is   sometimes  constant, 

sometimes  intermittent,  but  usually  remittent.  It  is  gen- 
erally relieved  by  pressure.  The  abdominal  walls  ate 
verj  rigid,  and  usually  retracted  in  the  region  of  the  um- 
bilicus. The  countenance  is  anxious,  and  the  skill  cov- 
ered w  ith  cold  perspiration.  There  is  frequently  naust 
Bometimes  violent  vomiting.  There  is  almost  alv 
obstinate  constipation,  but  occasionally  diarrhoea.  The 
tongue  is  coated  ;  thirst  is  excessive.  Occasionally  there 
is  jaundice.  The  pulse  is  generally  slow  and  hard,  the 
respiration  somewhat  accelerated.     The  urine  is  usually 

diminished,  and  may  contain  albumen.  The  paroX]  - 
ati-  of  short  duration — usually  a  lew  moments.  The 
disease,  as  a  whole,  may  last  a  long  time.  but.  as  a  rule, 
disappears  within  a  few  days.  If,  however,  the  patient 
continues  to  expose  himself  to  the  action  of  the  poison. 
the  attacks  are  liable  to  recur  repeatedly,  and  usually 
with  increased  severity,  and  may  finally  be  followed  by 
other  forms  of  li  ad-poisoning, 

•J.  Lead  Arthralgia.  This  is  usually  a  sequel  to  lead 
cachexia  or  had  colic,  but  Bometimes  comes  on  without 
premonitory  Bymptoms.  It  is  characterized  by  more  or 
li  --  severe  pains  in  the  muscles  and  joints  of  the  extremi- 
ties. The  lower  extremities  arc  affected  more  frequently 
than  the  upper  extremities,  and  the  flexor  muscles  more 
uently  than  the  extensors.     Other  muscle* 

of  the  back,  lb  .  lace,  and  scalp,  may  be  alTected. 

The  pains  an  diminished  bj  pressure    Cramps,  tonic  con- 
tractions, and  tremors  ot  the  affected  muscles  are  often 
1  \  ol. 
3.  Lead  Paralysis.     This  is  usually  a  sequel  to  one  or 
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■more  attacks  of  lead  colic  or  arthralgia,  but  may  come 
on  without  having  been  preceded  by  either  of  these  affec- 
tions. The  muscles  most  frequently  affected  are  the  ex- 
tensor muscles  of  the  forearm  (excepting  the  supinator 
longus),  hand,  and  finger.  As  a  result  the  fingers  are 
flexed  ;  and,  when  the  arm  is  raised,  the  hand  drops. 
The  paralysis  sometimes  affects  other  muscles  of  the  arm, 
especially  the  triceps  and  deltoid;  and,  in  advanced  cases 
the  extensors  of  the  lower  extremities.  In  rare  cases 
the  paralysis  extends  to  the  muscles  of  the  trunk,  one 
muscle  after  another  becoming  affected,  and  death  may 
result  from  paralysis  of  the  muscles  of  respiration.  Usu- 
.ally  the  paralysis  affects  both  extremities  symmetrically. 
The  paralyzed  muscles  undergo  atrophy,  and,  if  the  dis- 
ease is  not  arrested,  finally  cease  to  react  to  either  the  in- 
duced or  constant  current,  retaining  longest,  as  a  rule, 
the  power  of  reacting  to  the  constant  current.  The  pa- 
ralysis is  sometimes  associated  with  anaesthesia  of  the 
part  affected.  This  is  usually  partial,  and  confined  to  a 
few  localities.  According  to  Beau,  however,  there  may 
be  complete  insensibility  over  the  whole  body,  and  this 
may  extend  to  the  mucous  membrane  of  the  throat,  nose, 
and  conjunctiva. 

4.  Encephalopathia  Saturnina.  This  form  of  lead -poi- 
soning is  characterized  by  various  cerebral  symptoms. 
The  cases  of  chronic  lead-poisoning  in  which  cerebral 
troubles  are  developed,  are,  as  a  rule,  the  more  advanced 
cases — those  which  have  a  history  of  antecedent  colic, 
paralysis,  etc.  The  cerebral  trouble  may  manifest  itself 
by  a  state  of  apathy,  stupor,  delirium,  or  mania  ;  but 
most  frequently  by  convulsions.  The  convulsions  may 
come  on  suddenly,  or  may  be  preceded  for  a  few  days 
by  headache,  dizziness,  ringing  in  the  ears,  etc.  They 
.are  frequently  of  great  severity,  and  follow  one  another 
in  rapid  succession.  In  the  intervals  the  patient  may  be 
in  a  state  of  coma,  during  which  death  may  take  place. 
In  other  cases  the  attacks  are  much  less  violent  and  less 
frequent. 

•  Amaurosis,  due  probably  to  neuritis  optica  or  to  atro- 
phy of  the  optic  nerve,  is  sometimes  observed  in  cases 
of  chronic  lead-poisoning ;  and  gout,  albuminuria,  and 
chronic  nephritis  are  not  infrequent. 

In  a  certain  number  of  cases  the  long-continued  action 
of  lead  on  the  system  is  finally  manifested  by  an  ad- 
vanced state  of  cachexia,  which  may  continue  for  years  ; 
death  finally  resulting  from  exhaustion  or  from  some 
complication,  as  pleurisy,  pneumonia,  nephritis,  etc. 

Appearances. — The  appearances  which  have  been  hith- 
erto observed  in  cases  of  chronic  lead-poisoning  are  not 
very  characteristic.  In  cases  of  death  during  lead  colic, 
the  intestinal  canal  has  been  found  constricted — most  no- 
ticeably near  the  pyloric  orifice  of  the  stomach  and  along 
the  small  intestine — the  muscular  coat  of  the  intestine 
thickened,  and  the  mucous  membrane  more  or  less  atro- 
phied (Kussmaul,  Maier).  The  muscles,  in  cases  of  pa- 
ralysis accompanied  by  atrophy,  are  pale,  shrunken,  and 
granular.  Friedlander  found,  in  a  case  where  there  was 
paralysis  of  the  extensors,  degeneration  of  the  nerves  of 
these  muscles  extending  to  the  cord.  Dejerine,  in  four 
similar  autopsies,  found  disappearance  of  the  axis  cylin- 
ders and  degeneration  in  the  muscular  nerves,  nerve- 
trunks,  and  in  the  anterior  roots  of  the  cord.  Gombault 
found  numerous  degenerated  nerve-fibres  iii  the  periphe- 
ral spinal  nerves  ;  while  Popow,  who  studied  the  effects 
of  lead  experimentally  on  animals,  found  no  such  appear- 
ances ;  but  observed  changes  in  the  cord  which  present 
the  appearance  of  a  diffuse  myelitis.  Popow  does  not, 
however,  deny  the  possibility  of  the  occurrence  of  the 
changes,  described  by  Gombault,  as  a  secondary  result. 

Action  of  Lead. — Our  knowledge  of  the  manner  in 
which  lead  acts  to  produce  the  symptoms  of  chronic  lead- 
poisoning  is  by  no  means  satisfactory.  A  number  of 
theories  have  been  advanced  to  explain  the  paralysis. 
Some  authorities  regard  the  toxic  action  of  lead  as  cen- 
tral, like  a  poliomyelitis  anterior  ;  while  others  locate  the 
lesion  in  the  peripheral  nerves  and  muscles.  Another 
opinion  is  that  the  lead  may  attack  the  system  periphe- 
rally, centrally,  or  both,  even  in  the  same  individual. 
The  symmeWy  and  localization  of  the  paralysis  point  to 
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a  central  origin  (poliomyelitis  anterior).  But  all  the 
above  theories  find  some  support  in  the  various  symp- 
toms caused  by  the  action  of  lead  and  in  the  lesions 
which  have  been  observed  after  death.  Popow,  whose 
experiments  have  been  alluded  to,  believes  that  the  ac- 
tion is  central.  He  thinks  that  the  nervous  symptoms 
(cramps,  anaesthesia,  etc.)  can  be  explained  by  the  loss 
of  the  nervous  elements  in  the  cord,  and  cannot  be  re- 
ferred in  any  way  to  the  peripheral  nerves. 

Haruack  has  made  extended  investigations  upon  the 
action  of  lead,  and  explains  the  symptoms  of  chronic 
lead-poisoning  as  follows  •  The  colic  is  due  to  irritation 
of  the  intestinal  ganglia.  In  man  the  result  of  this  irrita- 
tion is  a  spasmodic  contraction  of  the  intestine  producing 
constipation,  while  in  animals  the  result  is  an  increased 
peristaltic  action  producing  diarrhoea.  As  a  result  of  the 
contraction  the  blood  is  forced  out  of  the  intestine,  caus- 
ing an  increased  fulness  and  tension  of  the  arteries  and 
slowing  of  the  pulse.  The  pain  is  due  to  the  spasmodic 
contraction  of  the  intestine,  the  rigidity  and  retraction 
of  the  abdominal  walls  to  a  reflex  contraction  of  the  ab- 
dominal muscles.  The  paralysis  is  due  to  the  action  of 
lead  on  the  voluntary  muscles,  whereby  they  are  placed 
in  a  condition  of  exhaustion,  which  is  soon  followed  by 
paralysis.  The  cerebral  symptoms  are  due  to  stimula- 
tion of  various  nerve-centres. 

Professor  Potain  has  called  attention  to  the  fact  that 
during  paroxysms  of  lead  colic  the  liver  undergoes  a  tem- 
porary diminution  in  size,  recognizable  by  percussion  ; 
and  Brouardel  has  found  that,  during  the  occurrence  of 
paroxysms  of  lead  colic,  accompanied  by  retraction  of  the 
liver,  there  is  a  marked  diminution  in  the  amount  of 
urea  and  uric  acid  eliminated  by  the  kidneys,  and  a  con- 
sequent accumulation  of  these  substances  in  the  blood 
and  tissues. 

Absorption  and  Elimination. — After  death  lead  may 
be  detected  in  nearly  all  the  organs  and  secretions  of  the 
body.  The  amount  absorbed  is  dependent  only  to  a  cer- 
tain extent  upon  the  amount  introduced  into  the  body 
(Lehmann).  Heubel  found,  in  cases  of  chronic  lead- 
poisoning  in  animals,  the  largest  amount  of  lead  in  the 
bones,  liver,  spinal  cord,  and  brain,  in  the  order  named. 
According  to  Lehmann,  the  liver,  which  in  most  cases  of 
metallic  poisoning  holds  the  first  place  in  order  of  exam- 
ination, in  cases  of  lead-poisoning  contains,  relatively  to 
the  weight,  very  little  lead.  The  bile  and  bones,  on  the 
other  hand,  contain  a  relatively  large  amount.  Ab- 
sorbed lead  appears  to  be  very  slowly  eliminated  from 
the  system.  Elimination  takes  place  with  the  urine  and 
bile  ;  according  to  Lehmann  about  equally  with  each. 

Treatment. — Prophylactic  measures  are  of  first  impor- 
tance in  the  case  of  workmen  who  manufacture  and  use 
white-lead  and  other  lead  pigments.  Food  should  not  be 
brought  into  the  workshop  ;  the  hands  should  be  washed 
and  the  mouth  rinsed  out  before  partaking  of  food  ;  the 
mouth  should  be  frequently  rinsed  out  with  water  during 
the  day  ;  the  hands  and  face  should  be  washed,  and  the 
hair  and  beard  combed,  before  leaving  the  workshop  ; 
clothing  should  be  changed  before  and  after  work,  and 
if  possible  a  full  bath  should  be  taken  daily  after  leaving 
the  shop  and  before  putting  on  clean  clothing.  In  very 
dusty  shops  good  ventilation  should  be  secured,  and  res- 
pirators should  be  worn  to  prevent  the  particles  of  dust 
from  entering  the  mouth  and  nose.  In  some  establish- 
ments sulphuric  acid  lemonade,  or  milk,  are  pi-ovided  for 
the  workmen  to  drink.  The  object  of  these  is  to  convert 
the  lead  compound,  if  any  has  been  swallowed,  into  other 
compounds  less  soluble  in  the  fluids  of  the  stomach  and 
intestines.  Occasional  doses  of  Epsom  salts  have  been 
recommended  to  prevent  constipation. 

If  symptoms  of  poisoning  have  made  their  appearance, 
the  further  introduction  of  lead  into  the  system  should 
be  prevented  if  possible.  The  indications  then  are  :  1, 
To  hasten  the  elimination  of  the  lead  from  the  system  ; 
2,  to  treat  symptoms.  The  first  indication  is  best  fulfilled 
by  the  internal  administration  of  potassium  iodide.  This 
salt  promotes  the  elimination  of  lead  through  the  urine, 
and  frequently  has  a  decided  effect  in  relieving  the  symp- 
toms.    It  should  be  administered  in  doses  of  0.32-0.65 
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Km    (5   to    i"  dually  increased  to  0.97-1.8 

tin.  (15  i"  -II  grains),  three  limes  daily.  Pouchel  recom 
mends  the  occasional  suspension  ol  the  iodide  for  a  few 
days,  Bince  he  has  found  that,  although  the  elimination 
oi  lead  is  at  first  materially  increase  1  under  its  influence, 
it  again  decreases  at  the  end  of  from  Bix  to  ten  days,  and 
becomes  less  marked  than  before  treatment  was  instituted. 
The  amount  of  lead  eliminated  is  again  increased,  how- 
ever, ii  the  administration  of  the  iodide  is  resumed  after 
an  intermission  ol  a  few  days.  In  cases  ol  colic,  opium 
i-  indicated  for  the  relief  of  pain,  and  purgatives  for  the 
relief  ol  constipation.  It  the  latter  will  yield  to  the  milder 
purgatives,  as  Benna,  Epsom  salts,  or  castor-oil,  these 
should  be  given  the  preferent  e  ( !roton-oil  has  been  used 
with  benefit  in  cases  ol  vets  obstinate  constipation.  I. cad 
paralj  sis  is  best  treated  by  the  local  use  of  electricity,  either 
the  induced  or  constant  current,  a<  cording  to  the  indica- 
tions. William  />'.  Ii 

LEAMINGTON  is  a  spa  in  Warwickshire,  England,  on 
the  river  Learn,  two  miles  from  Warwick  and  ten  miles 
from  Stratford-on-Avon.  Ii  i-  a  very  popular  watering 
place,  "ii  account  of  its  mild  climate  as  well  as  because  of 
the  virtues  of  its  mineral  springs.  The  season  embraces 
the  entire  year,  but  visitors  are  more  numerous  from  No- 
vember to  April,  during  the  fox-hunting  season.     There 


arc  five  springs,  know  n  as  Lord  Aj  lesford's,  Wood's,  Hud- 
Bon  a,  the  Alexandra,  and  the  Pump  lioom  Spring      The 
follow  ing  i~  the  composition  of  two  of  them,  express*  d  in 
grammes  per  litre,  according  to  the  analysis  of  J)r 
trick  Brown  : 

A\-  ,ug.     Hudson's  Spring. 

.  1248 

I.71U 


chloride. . . . 
lam  chloride 

Odium    iodide  mid    bro    I 

nalde,  and  ferric  oxide f  traces. 
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Total  solid  constituent!  11.5125 

The  gases  are  carbonic  acid,  nitrogen,  oxygen,  and  ml) 
phuretted  hydrogen.  The  temperature  of  the  different 
springs  varies  from  51  F.  to  7-)  F.  The  waters  are 
taken  internally,  and  used  in  the  form  of  general  hatha 
and  of  warm  and  hot  douches.  The  accommodations  for 
both  pleasure  seekers  and  invalid-  are  excellent.  The 
waters  are  used  in  the  treatment  of  digestive  iron  hies 
associated  with  congestion  of  the  abdominal  organs,  in 
strumous  adenopathy,  chronic  joint  affections,  anamia 
and  chlorosis,  rheumatic  troubles,  and  chronic  catarrhs 
of  the  respiratory  tract.  T.  I.    9 

LEAVENWORTH.  The  accompanying  chart,  repnt 
senting  ih<-  climate  of  the  city  of  Leavenworth,   Kan., 
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and  obtained  from  the  Chief  Signal  Officein  Washington, 
i-  here  inserted  for  convenience  of  reference.  A  detailed 
explanation  of  this  ami  of  other  similar  charts,  together 
with  suggestions  as  to  the  best  method  of  using  them, 
will  be  found  in  the  article  on  Climate. 

//.  R. 

LEBANON  SPRINGS.  Location  and  Post-office,  Leh- 
anon  Springs,  Columbia  County,  N.  Y. 

Access  To  Chatham,  N.  Y.,  or  Rutland,  Vt.,  thenoa 
by  Harlem  Extension  of  Central  Vermont  Railroad  to 
Springs. 

Thbrapei  n<     Properties.  —  The  characteristic  in* 
gradients  of  this  wan  r  are  the  soda  and  lime  carbom 
It   i-  diuretic  and  alterative,  and  its  use,  combined  with 
the  unusually  attractive  and  healthful  surroundings,  i 
dcr- a  sojourn  here  both  agreeable  and  restorative  toll 
Buffering  from  chronic  diseases  of  the  digestive  and  urin- 
ary apparatuses.     The  use  of  the  bath  is  largely  relied 
upon. 
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Analysis  (Professor  H.  Dussauce). — One  gallon  con- 
tains : 

Grains. 

Sulphuret  of  sodium 0 .02 

Carbonate  of  soda 2.41 

Sulphate  of  potash 1 .04 

Chloride  of  sodium 0.9(5 

Carbonate  of  lime 4 .  05 

Sulphate  of  magnesia 1  .OR 

Alumina 0 .  45 

Oxide  of  iron 0 .  !)4 

Silicic  acid 3.85 

_         .  ,1  Glairine  0 .75 

Organic  compounds  jBaregine 9  47 

Total : 24.40 

Gases.  Cubic  inches. 

Oxygen 2 .  00 

Nitrogen 3 .50 

Carbonic  acid 0 .50 

Sulphuric  acid traces 

Lebanon  Valley,  in  which  the  spring  is  located,  is  cele- 
brated for  its  beautiful  scenery.  The  spring  is  in  the 
courtyard  of  the  hotel,  and  discharges  five  hundred  gal- 
lons of  water  per  minute,  of  a  temperature  of  73°  F.  The 
hotel,  "  Columbia  Hall/'  has  accommodations  for  three 
hundred  guests.  The  bath-house  is  a  large  and  commodi- 
ous building,  and  contains  separate  baths  for  both  sexes. 
Churches  of  the  several  prominent  denominations  are 
near  the  hotel.  The  season  opens  in  June  and  closes  in 
October.  Lebanon  Spring  is  the  only  known  thermal 
water  east  of  Pennsylvania.  G.  B.  F. 

LEECH  (or  Leach).  Synon.  :  Bdella,  Sanguimga, 
Hirudo ;  Fr.,  Sangsue ;  Ger.,  Blutegel.  The  medicinal 
leech  belongs  to  the  family  Gnatho- 
bdellida?,  order  Discophora,  class  Anne- 
lida, sub-kingdom  Annulosa.  It  is  a 
spindle-shaped  worm,  flattened  on  its 
ventral,  and  slightly  rounded  on  its 
dorsal  surface,  and  provided  with  a 
sucker  at  each  extremity.  The  anterior- 
extremity  is  the  narrowest  part  of  the 
spindle,  and  the  anal  sucker  is  expanded 
into  a  broad  disk.  The  mouth  is  pro- 
vided with  three  seriated  teeth,  or, 
more  properly  speaking,  with  three 
cartilaginous  jaws,  with  a  hundred  or 
more  teeth  in  each  jaw. 

There  are  three  principal  varieties 
used  in  medicine,  which  have  received 
different  names  in  different  countries. 
The}'  are  known  in  this  country  as  the 
Hirudo  (or  Sanguisuga)  medicinalis,  or 
English  or  gray  leech  ; 
the  Hirudo  (or  Sanguis- 
uga) officinalis,  or  Ham- 
burg or  green  leech  ; 
and  the  Hirudo  (or  Ma- 
crobdella)  decora,  or 
American  leech.  The  English  leech  (Fig. 
2072)  is  of  an  olive-green  color,  with  six 
longitudinal,  russet-colored  stripes  on  the 
back,  and  the  belly  is  yellowish-green 
and  speckled  with  black.  The  Ham- 
burg leech  (Fig.  2073)  resembles  the  one 
just  described,  except  that  it  is  of  a 
deeper  green  color  on  the  back,  and  has 
no  black  spots  on  the  belly.  These  -two 
varieties  are  the  most  commonly  used, 
and  are  usually  classed  together  under 
the  name  of  the  European  or  Swedish 
leech.  They  are  of  large  size,  and  will 
abstract  usually  about  half  an  ounce  of 
blood  each.  The  American  leeches  (Fig. 
2074)  are  usually  smaller,  having  a  ca- 
pacity of  only  about  one  drachm.  The 
accompanying  illustration  is  an  enlarged 
copy  of  a  drawing  taken  from  life,  but 
sometimes  the  worms  grow  to  even  a  larger 
size.  The  writer  has  been  unable  to  rind  any  illustra- 
tion of  the  American  leech,  and  believes  that  the  draw- 


Fig.  2072.  —Hirudo 
Medicinalis.  or 
English  Leech. 


Fig.  2073.— Hiru- 
do Officinalis, 
or  Hamburg 
Leech. 


ing  by  Mr.  Emerton  is  the  first  that  has  been  made  of 
this  variety. 

The  leech  seizes  hold  of  the  part  to  which  it  is  applied, 
by  elongating  its  anterior  sucker 
and  drawing  in  a  conical  fold 
of  the  integument  ;  this  is  then 
pierced  by  the  three  cartilagin- 
ous jaws,  which  are  moved  by 
strong  muscular  cushions  at  their 
bases  ;  the  blood  is  now  drawn 
into  the  pharynx  by  suction,  and 
propelled  into  the  digestive  tract 
by  the  peristaltic  action  of  the 
oesophagus.  The  wound  made 
by  the  leech  is  triradiate  star- 
shaped. 

Leeches  are  obtained  from  stag- 
nant or  slowly  running  water. 
They  should  be  kept  in  covered 
jars,  provided  with  numerous 
small  air-holes  near  the  top.  The 
jars  should  be  half-tilled  with 
water,  and  should  have  a  thick 
layer  of  mud  at  the  bottom.  The 
water  need  be  changed  only  at 
long  intervals.  A  leech  which 
has  been  once  used  should  be 
kept  for  six  or  eight  months  in 
soft  mud,  and  may  then  be  em- 
ployed again.  This  practice  is 
not  to  be  recommended,  however. 

For  the  medicinal  use  of 
leeches,  see  Bloodletting. 

Sometimes  leeches  are  acci- 
dentally swallowed  by  bathers, 
and  they  have  been  known  to 
cause  alarming  haematemesis. 
Copious  drauehts  of   salt  water  „ 

mi  .,     •     j.   i     i  .    •       Fig.   20 14. — Hirudo    Decora, 

will   cause   their  dislodgement  in       or  American  Leech.  (From 

SUCh  Cases.  original   drawing  made  by 

T.  L.  S.  J-  H-  Emerton.  of  Boston, 

for  the  Handbook.) 

LEG,  APPLIED  ANATOMY  OF.  In  anatomy  the  term 
leg  is  used  to  indicate  only  that  part  of  the  pelvic  limb 
between  the  knee  and  the  ankle,  the  portion  above  the 
knee  being  known  as  the  thigh. 

The  shape  of  this  region  is  somewhat  characteristic  of 
man.  In  most  other  animals  the  bellies  of  the  great 
muscles  are  above  the  knee,  and  the  leg  is  comparatively 
slender.  In  man,  however,  the  erect  position  requires 
the  constant  application  of  muscular  force  to  hold  the 
foot  at  right  angles  to  the  axis  of  the  limb,  and  this 
causes  very  considerable  bellies  to  be  formed  below  the 
knee.  The  prominence  of  the  calf  is,  therefore,  not  only 
characteristic  of  footmen,  but,  to  a  certain  extent,  marks 
the  higher  races  of  mankind  generally.  Australians  and 
other  low  savages  resemble  children  and  apes  in  the  in- 
significant calibre  of  their  legs. 

It  is  not  quite  correct  to  compare  the  leg  to  an  inverted 
cone,  as  is  often  done.  In  a  fully  developed  man  the 
prominence  of  the  calf  is  confined  mainly  to  the  upper 
and  posterior  part  of  the  limb,  and  represents  the  two 
bellies  of  the  gastrocnemius,  the  inner  one  being  larger 
and  descending  somewhat  farther  than  the  outer.  This 
prominence  is  enormously  developed  in  ballet-dancers, 
who  possess  here  a  dense,  hard  ball  of  muscle,  quite  char- 
acteristic of  the  occupation.  It  may  be  brought  out  more 
fully  by  rising  upon  the  toes.  In  women  the  calf  has 
usually  a  somewhat  different  shape,  the  muscular  promi- 
nence being  masked  to  a  certain  extent  by  fat,  and  de- 
scending somewhat  lower  than  in  males.  The  bones  be- 
ing more  slender,  the  ankle  is  more  finely  modelled,  and 
the  whole  contour  of  the  limb  approaches  more  nearly 
those  lines  of  grace  which  please  the  eye  in  the  "  Greek 
Slave  "or  in  Canova's  "Venus."  It  is  this  contraction 
of  the  leg  toward  the  ankle  that  makes  it  necessary  to 
take  certain  precautions  in  bandaging,  by  proceeding 
from  below  upward  and  making  the  necessary  reverses. 
It  is  also  the  reason  why  the  circular  operation  for  am- 
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putation  la  not  bo  easih  pi  rformed  here  as  above  the  knee, 
ii  being  difficult  to  sufficiently  retracl  the"  lei  •  The 
shape  ol  the  ankle  Is,  however,  far  from  being  cylindrical, 
the  sir. .in'  Bat,  tendo-Achillis  producing  a  prominent  pro 
lection  behind,  as  will  be  seen  on  inspecting  Figs.  '-'oT'.i  and 
Anteriorly,  the  leg  is  remarkable  for  the  consider- 
able area  where  the  bone  la  quite  subcutaneous.  The 
inner  Burface  of  the  tibia,  along  it-  whole  length  from  the 
tuberosity  downward  to  the  end  of  the  malleolus,  is  but 
slightly  covered,  and  in  case  ol  fracture  the  ends  are 
very  apt  to  extrude,  a  compound  fracture  being  more 
frequent  here  than  in  any  other  part  of  the  body.  The 
anterior  edge,  popularly  termed  the  Bhin,  may'  be  fol- 
lowed down  a-  tar  a-  tlic  lower  third,  where  it  "lie-ins  to 
be  rounded  and  covered  with  tendon-  passing  over  the 

ankle  into  the  foot.      The  lack  of  soft    parts  here  to  sen  e 

as  a  cushion  under  the  skin  causes  it  to  be  liable  to  cer- 
tain Injuries.  A  Wom  from  a  blunt  instrument,  which 
would  elsewhere  produce  a  contusion,  «  ill  hen'  cause  an 
incised  wound.  Contusions  may  also  produce  the  same 
bl I  tumors  thai   we  see  occasioned  in  a  similar  way 

upon  the  skull. 

The  usual  curve  id'  the  cresl  of  the  tibia  may  he  exag- 
gerated bj  various  causes,  one  of  the  earliest  Bignsol 
rickets  i-  an  increase  of  the  bend  at  the  lower  part.  If 
children  are  encouraged  to  walk  too  early  there  is  usually 


deeply  embedded  between  the  hones  than  is  the  casein 
the  usual  type,  adapting  the  loot  to  strong  inversion  of 
the  sole,  a-  i-  the  case  w  ith  ape-,  and  thus  making  climb- 
ing easy. 

The  fibula,  although  not  so  superficial  as  the  tibia,  may 
be  fell  lor  a  great  portion  ol  it-  course,  especially  below, 

where    fracture   i-    m08t    common.      The    head  "and    the 
external  malleolus,  with  the  triangular  facet  above  it 
subcutaneous.     Tin   close  contiguity  of  the  skin  to  the 
periosteum  and  bone  make-  it  very  easy  for  pathological 

processes    to    In-  continued   from   one  to  the  other.      1 
often  seen,  therefore,  that  ulcer-  of  the  leirare  followed  by 

periostitis  and  necrosis  of  the  bone. 

The  -kin  and  -ubcutaneou-  tissues  are  not  a-  I 
supplied  with  arterial  \e--el-  a-  are  the  corresponding 
portions  of  the  upper  extremity.  The  superficial  \' 
are.  on  the  contrary  .  very  numerous,  a-  may  be  seen  on 
an  inspection  of  Figs.  2076  and  2077.  Being  far  re- 
moved from  the  heart,  acting  against  gravity,  outside  the 
muscles,  and  therefore  « ithout  the  assistance  of  muscular 
contraction,  the  circulation  through  them  i-  unusually 
Sluggish. 

These  peculiarities  cause  this  region  to  be  particularly 
liable  to  congestive  disturbances  and  to  defective  nutri- 
tion Eczema  i-  common  here  :  it  is  a  favorite  locality 
for  the  spots  of  purpura,  and  patches  of  brownish  discol- 


C  D  E 

FlO.  2075. — Cross-Sections  of  Tibia  taken  at  the  Level  of  the  Nutrient  Foramen.     (From  cast!  of  -opoimens  in  the  Army  Medical  Museum,  Washing- 
ton, I).  C.)     A,  usual  type;   French  male  adult  of  about  thirty:   prepared  by  Auzoux  in  lsr.ej  (Specimen  No.  1).     B,  slight  platycnemira 
female  of  about  thirty  five  (Specimen  No.  9340).     ('.  alight  platyanemism ;  from  ;i  skeleton  found  in  a  mound  near  Fort  Totten,  Dakota  Terri- 
tory So    1121).     1).  ii i:ti ki-.l  platycnemism ;  from  a  mummy  found  on  tin-  western  coast  of  Patagonia;  -tone  hatchet  found  with  it 
(Specimen  '  ,  marked  platycnemism;  Pah-TJto  Indian,  female  of  about  forty  (Specimen  No.  964). 


an   outward   bend,    causing  the  child   to   appear  bandy- 
id       It    i-   probable,  however,  that   when  this  is  con- 
siderable, there  is  a  defect   in  the  nutrition  of  the  bones. 
In  some  parts  of  the  United  States,  as  at  New  Orleans, 

there  is  a  marked  deficiencj  ol  lime  -alls  in  (he  water, 
ami  it  i-  accordingly  noted  thai  deformities  of  this  kind 
:ire  more  common  there.  Still,  it  is  nol  unusual  to  see 
the  limb-  of  a  band]  legged  child  straighten  as  puberty 
approaches,  and  it  may  lie  questioned  whether  a  certain 
degree  of  this  defect  i-  not  due  to  a  reversion  to  the  type 
of  tibia  found  in  our  ••  frugh  orous  ancestors  of  arboreal 
habits."  Among  negro  children  bandy  legs  arc  very 
c Hon  A-  this  defect  occasions  an  unusual  promi- 
nence "I  the  -hiii.  and  consequent  liability  to  injury,  il  is 
probable  that  there  may  be  some  Blight  ground  for  the 

prevalent  notion  that  the  -bin  of  the  QegTO  is  one  of  his 
most  vulnerable  points, 

In  certain   race-,  especially   those   that    approximate 
to  the  prehistoric  type,   such   a-  the   Esquimaux,  the 

Patagomans,  certain   Indian-,  early  Europeans,  and  the 

mound  builder-,  a  peculiar  form  of  tibia  i-  found  which 
is  decide. ||\   -iiniati   in  character.      The  bone  i-  markedly 

flattened  from  Bide  to  Bide,  and  presents  a  sabre  like 
edge  on  the  crest  This  is  known  a-  the  platycnemic 
tibia  Pig  8076  shows  sections  "i  tibiae  of  this  kind 
compared  with  the  usual  type,  the  sections  being  made 

at    the    level   Of    the    nutrient     foramen.      Wvman    found 

upon  examinati >f  a  considerable  number  of  skeletons 

ot  the  mound  builders  thai  about  Bixty  per  cent,  of  their 
tibia  were  platycnemic  I'  Bet  rns  quite  probable  that  in 
Mich  legs  the  tibialis  anticua  muscle  i-  larger  and  more 


oration  appear  from  the  staining  of  the  skin  with  the 
coloring-matter  of  the  blood,  especially  in  old  per 
who  heat  the  lee-  much  before  the  tire.  This  the  older 
physicians  called  ephelis  <<li  igne,  indicating  its  relation  to 
freckle-,  or  ephelis  <<  sole.  Ulcers  are  very  common  ;  a 
small  abrasion,  width  would  elsewhere  heal  without 
trouble,  here  remaining  indefinitely,  and  being  very  diffi- 
cult to  cure  without  placing  the  patient  for  some  time  in 
a  recumbent  position. 

The  most  common   situation  for  ulcers  is  naturally 
where  the  bones  are  subcutaneous,  and  the  leg  most  i  x 
posed  to  violence.    Syphilitic  ulceration  is  also  common. 
especially  in  front  of  the  knee. 

Tin-  principal  venous  trunks  arc  two.     The  internal 
saphenous  vein  (Fig.  2076)  commences  on  the  inner  side 
of  the  foot,  eoiir-i  -  upward  in  front  of  the  internal  malle- 
olus, then    behind   the  internal    border  of   the   tibia,  and 
passes    into   the    thigh    behind    the   inner  condyle  of  the 
femur.    It  finally  discharges  into  the  femoral  vein  through 
the  saphenous  opening  in  the  fascia  lata.     The  external 
saphenous  vein  (Fig    'JoTTi  ari-c-  from  the  back  of  the 
foot,  pa— e-  behind  the  external  malleolus,  upward  al 
the  tendo  Adiilli-  over  the  gastrocnemius,  and  penetrates 
the  deep  fascia  to  empty  into  the  popliteal  vein.    Both  of 
these  Min-  communicate  frequently  with  the  deeper  vi 
by  -holt  branches  through  the  fascia,  and  both  are  aa 
panied  by  cutaneous  nerves. 

For  the  reasons  before  mentioned  these  veins  are  very 
liable   to   become   \ arioose.   especially  with   those  who 
stand  much  in  one  position,  like  washerwomen  ;  ami  ll 
varicosities  usually  occur  at  those  points  where  the  com- 
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munication  exists  between  the  superficial  and  deep  sys- 
tems. The  enlargement  is  frequently  accompanied  by 
considerable  pain,  because  of  the  pressure  upon  the  ac- 
companying nerves.  Varicosities  are  also  likely  to  oc- 
cur in  those  whose  occupations  require  them  to  use 
powerfully  the  muscles  of  the  leg  while  the  thoracic  and 
abdominal  muscles  are  comparatively  fixed,  as,  for  in- 
stance, in  pushing  a  heavily  loaded  wheelbarrow  up  hill. 
In  this  case  the  vein  is  constantly  acted  upon  by  the  con- 


EaleDflrjlixus 


lost,  to.  of 


CnlK  ofpoat. 
tibial 


-Cutaneous  Veins  and  Nerves  of  the  Eight  Leg,   Internal 
View. 

traction  of  the  leg  muscles,  which  force  the  blood  from 
the  deep  veins  into  the  more  superficial  ones,  and  also  by 
the  weight  of  the  superincumbent  column  of  blood,  and 
the  compression  exercised  upon  it  by  the  muscular  action 
of  the  diaphragm  and  the  abdominal  muscles.  The 
wearing  of  tight  garters,  or  any  other  obstruction  to  the 
circulation,  such  as  a  gravid  uterus  or  any  other  abdom- 
inal tumor  pressing  on  Uie  main  vascular  trunks,  is  liable 
to  occasion  varices,  anasarca,  or  some  other  symptom  of 
congested  circulation.  It  is  found  that  the  left  leg  is 
more  commonly  affected  in  this  way  than  the  right.    This 


may  be  partly  accounted  for  bjr  the  presence  of  the  sig- 
moid flexure  of  the  colon  on  the  left  side,  which,  con- 
taining periodically  an  accumulation  of  faeces,  presses  on 
the  iliac  veins. 

Probably  atony  of  the  walls  of  the  colon,  with  a  dilata- 
tion and  partial  impaction  of  the  sigmoid  flexure  are  less 
rare  than  is  commonly  supposed.    It  is  said  that  cold  feet 


■Ec.  fern. 


Tni.  pop, 


Sap.  fort  post.  br.  _ 


_Sap.  exH.li> 


Fig.  2077. — Branches  of  Right  External  anil  Internal  Saphenous  Veins 

have  been  cured  by  a  thorough  washing  out  of  the  colon, 
and  thus  modifying  the  circulation  of  the  limb.  But 
another  cause  for  the  greater  frequency  of  affections  of 
this  kind  in  the  left  leg  is  the  peculiar  arrangement  of 
the  iliac  veins.  Since  the  vena  cava  is  on  the  left  side 
of  the  spine,  the  left  common  iliac  has  to  cross  to  the 
opposite  side,  and  in  doing  so  dips  under  the  right  com- 
mon iliac  artery,  which  is  crossing  in  a  similar  way  from 
the  aorta  to  the  right  side.  A  little  lower  down  the  iliac 
vein  passes  under  the  left  common  iliac  artery.     In  both 
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il».  u  arterj  crosses  nearrj  al  right  angles  to  the 

direction  of  the  vein,  and  at  every  pulsation  occasions  a 
certain  amoun  truction  to  the  free  flowing  of 

blood  through  the  latter.     On  the  righl  side  the  arteries 
which  (  eins  do  bo  obliquely,  bo  thai  there  is 


Interosseous  lig.       a 


Ant.  tib  -  .  i  nerve. 


Ext.  saph.  v.  Ext.  «iph.  n.  and  a. 

Fig.  2078.— Diagram  of  a  Trail  all  i  it  Up- 
per Third,  to  show  the  Disposition  i  epta.  Lower 
gui  f  <i.  e.  inter- 
muscular Bepta  :  1,  r  i           :;.  peroneus 

lontcus ;  -I.                                                    >leus ; 

7.  Ilex.  Iuntr-  hall.  ;  8,  tibialis  posticus;  9,  flex.  long. 

much  less  obstruction.  Varices  arc  no!  confined  to  the 
superficial  veins.  Verneuil  thinks  that  they  frequently 
occur  in  the  venous  plexus,  which  exists  between  the  su- 
perficial and  deep  muscles  of  the  calf,  and  that  this  may 
explain  the  pain  which  occurs  without  obvious  cause  in 
those  whose  occupation  requires  them  to  stand  a  great 
deal.     It  is  iutere.stiug  to  uote  that  we  may  trace  the  ulti- 


t  above  the  Bases  of  the 
Mnl  i  i  I,  Tendon  ol  tibialis  anticua ; 

8,  BXt,    prop.    hall.  : 
br.  ■  s    ,i,  x     |onfl,i    .ijj.   j   ;i 

tendo-AohUlls ;  10,  pla  18,  aheath  of  posterior 

•  ru.l  naphi  id  in  t\r  :  1 1. 

externa                                                             i  nor  tibial  reasela  and 

in  i 

mate  cause  ol  varices  to  the  erect   posture      Man  is  the 

onlj   animal  in  which  the  weight  ol  the  whole  column  of 

blood  contained  in  the  vena  cava  presses  directly  upon 
the  veins  of  the  lower  limbs,     The  cava  has  no  valves, 


and  recalling  the  action  of  the  hydraulic  press,  w< 

once  what  a  powerful  effect  the  weight  of  its  column  of 

hi I  must  bave.   This  defect  tn  the  structure  of  the  va*> 

cular  system  is  explained  when  we  remember  that  in 
other  animals  the  vena  cava  lies,  in  the  ordinary  posture^ 
in  a  nearly  horizontal  direction,  and  the  blood  it  con* 
tains  everts  no  pn  ssure  upon  the  veins  of  the  l<  g.  The 
amply  provided  with  valves.  The  cessation 
of  valvi  toe  point  where  they  would  he  of  most 

use  is  lvalh  one  of  the  many  proofs  which  anatomy  give! 
that  man  has  assumed  the  erect  posture  within  so  recent 
a  period  that  the  body  is  not  yet  perfectly  adapted  for  it. 
The  fascia  covering  the  leg  is  arranged  as  in  the  other 
limbs.     A  single  dense  layer  ensheathes  the  whole,  blend- 
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cut*. 


~''.— Dissection  of  the  Front  of  the  Left  Leg  nnd  Dorsum  of  Foot. 

ing  intimately  with  the  periosteum  wherever  it  touches 
me,  and  with  the  ligam<  nts  both  above  and  below. 
lis  thickness  prevents  abscesses  from  readily  appearing 
on  the  surface,  and  pus  is  more  apt  to  burrow  along  the 
intermuscular  - 

The  sartorius  al  its  insertion  sends  n  strong  aponeurotic 
expansion  to  it,  bo  that  any  action  of  the  muscle  makes 
the  fascia  U  rjst  Thi  superficial  muscles  of  the  leg  have 
all  a  considerable  origin  from  the  fascia,  and  this  greatly 
increases  .their  effectiveness.  They  also  arise  from  the 
septa  which  the  fascia  sends  down  between  the  muscles, 
of  these  there  is  one  on  the  outer  side,  passing  inward  to 
the  posterior  border  of  the  tibia,  and  one  passing  between 
the  tibia  and  fibula,  usually  spoken  of  as  the  interosseoua 
ligament  (Pig  3078)  Tins,  two  separate  the  muscles  in 
front  and  externally  from  the  posterior  muscles, dividing 
thus  the  leg  Into  two  separate  compartments,  which  an 


470 


REFERENCE  HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


Leg. 

Leg. 


practically  independent  of  each  other,  as  any  effusion  in 
one  never  passes  into  the  other.  The  muscles  in  the  ante- 
rior compartment  are  so  compressed  by  the  dense  tissues 
surrounding  them  that  they  usually  bulge  out  through 
an  incised  wound,  and  when  it  is  necessary  to  make  in 
it  a  longitudinal  incision,  as,  for  instance,  when  the  an- 
terior tibial  artery  is  tied,  it  is  advisable  to  relieve  the 
sharp  tension  of  the  edge  of  the  fascia  by  a  cross  incision. 

The  anterior  compartment  is  again  subdivided  b)r  a 
|»yer  of  fascia  extending  from  the  external  sheath  to  the 
anterior  border  of  the  fibula,  separating  off  the  peroneal 
muscles  from  the  remainder.     Tbe  latter  again  are  di- 
vided by  a  fibrous  partition,  which  passes  between  the 
anterior  tibial  and  the  extensor  communis.    This,  a  well- 
marked  fibrous  septum,  may  be  used  as  a  guide  in  tying 
the  anterior  tibial  artery.     In  the  lower  part  of  the  leg 
the  extensor  of  the  great  toe  and  the  peroneus  tertius  lie 
directly  outside  the  tibialis  anticus.     The 
srder  in  which  the  tendons  pass  down  over 
the  instep  is  shown  in  the  article  on  the 
Foot. 

The  anterior  tibial  artery  (Fig.  2080)  is 
the  chief  object  of  surgical  importance  in 
the  anterior  compartment.  It  is  the  smaller 
of  the  two  divisions  of  the  popliteal,  and 
attains  the  front  of  the  leg  by  passing  be- 
tween the  two  heads  of  the  tibialis  posticus 
muscle,  and  above  the  interosseous  liga- 
ment, which  is  deficient  in  the  upper  part 
of  the  tibio-tibular  interspace.  It  is  here 
very  firmly  united  with  the  denser  fibrous 
tissues,  and  when  wounded  it  is  very  diffi- 
cult to  secure  it.  Being  held  open  by  its  at- 
tachments, haemorrhage  is  usually  profuse, 
and  it  is  often  necessary  to  tie  the  femoral 
artery  to  control  it.  The  general  direction  Cam..tibiaiis 
of  the  vessel  is  under  a  line  drawn  from  the 
inner  side  of  the  head  of  the  fibula  to  mid- 
way between  the  malleoli.  This  latter  point 
should  be  estimated  by  standing  directly  in 
front  of  the  foot  with  a  finger  on  each  mal- 
leolus. As  the  artery  lies  in  the  first  mus- 
cular interspace  which  occurs  on  passing 
outward  from  the  tibial  crest,  there  may  be 
a  slight  groove  brought  out  directly  over 
the  course  of  the  artery  when  the  muscles 
are  caused  to  contract  by  strongly  bending 
the  foot  upward.  At  its  upper  portion  the 
vessel  lies  deeply  against  the  tibia  and  the 
interosseous  membrane,  and  between  the 
tibialis  anticus  and  the  extensor  communis. 
It  is  here  very  difficult  to  reach,  and  is  not 
usually  tied,  except  when  wounded.  In 
that  case  the  usual  rule  is  followed  of  en- 
larging the  wound  and  securing  the  bleed- 
ing ends.  Lower  down,  as  the  muscles  be- 
come tendinous,  it  is  more  accessible  and 
easily  secured.  It  then  lies  between  the 
tibialis  anticus  and  the  extensor  proprius 
hallucis,  the  latter  tendon  covering  it  just 
as  it  passes  under  the  annular  ligament  to 
become  the  dorsalis  pedis.  The  artery  is 
accompanied  by  the  anterior  tibial  nerve, 
which  reaches  it  by  passing  around  the  head 
of  the  fibula  (Fig.  2081),  where  it  is  somewhat  liable  to 
Injury.  The  nerve  is,  therefore,  at  first  external  to  .the 
vessel,  it  afterward  gets  in  front,  and  occasionally  crosses 
to  the  inner  side.  VeuoB  comites  accompany  the  artery, 
and  by  their  frequent  anastomoses  greatly  increase  the 
difficulty  of  securing  it.  It  is  not  unusual  for  the  artery 
to  be  wounded  by  splinters  of  bone  when  the  tibia  is 
fractured  ;  and  the  nerve  may  also  be  injured  in  the  same 
manner,  causing  great  pain,  which  may  appear  to  the  pa- 
tient to  be  in  the  foot  or  ankle.  Section  of  the  nerve  is 
not  a  serious  matter,  as  it  does  not  alter  notably  the  func- 
tions of  the  member. 

In  the  external  or  peroneal  compartment  there  are  but 
two  muscles,  the  peroneus  longus  and  brevis  (Fig.  2081). 
These  are  long  and  slender,  attached  strongly  to  the  fibula 


and  to  the  deep  fascia  above,  and  tapering  below  into 
rounded  tendons,  which  pass  behind  the  external  malle- 
olus. They  are  supplied  by  the  peroneal  nerve,  which 
may  be  injured  by  a  fracture  of  the  fibula,  whence  may 
„  result  a  considerable 


-II 


Vast.  ext. 


impairment  of  the 
functions  of  the  foot, 
as  the  outward  point- 
ing of  the  toes  is 
mainly  accomplished 
by  these  muscles. 
The  head  of  the  fibu- 
la is  sometimes  torn 
off  by  the  sudden 
muscular  traction  of 
the  biceps  muscle, 
and  the  lesion  is  usu- 
ally accompanied  by  a 
considerable  amount 
of  pain,  which  may 
continue  during  the 

-Head  ot  fib. 


Tib.  ant. 


Ext.  com.  dig. 
Muse.  cut** 


Collateral 
digitals 
Fig.  2081.— Dissection  of  Outer  Side  of  Right  Leg  and  Foot,  showing 
brandies  of  Right  External  Popliteal  Nerve. 

entire  time  that  the  callus  is  forming.  ■  This  is  due  to  the 
close  contiguity  of  the  peroneal  (external  popliteal)  nerve. 
The  posterior  compartment  of  the  leg  is  by  far  the  largest 
of  the  three.  A  strong  intermuscular  septum  divides  it 
transversely  into  two  (Fie.  2078),  separating  the  muscles 
into  superficial  anil  deep  groups.    The  superficial  muscles 
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form  a  well-marked  group  attached  to  the  tendo-Acbillis, 
and  therefore  act  together  ae  a  rule.  Th(  se  form  the  promi 
nence  of  the  calf  Before  mentioned,  and  consist  of  the 
gastrocnemius  superficially,  under  it  the  Boleus,  which 
considerably  exceeds  it  in  size,  and  the  insignificant  plan 
tai  i-    Many  anatomists  describe  the  gastrocnemius  as  two 


ficmimmIb.taiiL — 


Popt>. 

Effit.Ul3.JL. 


to  Hpt.  mm. 
Pos  t.  tib.  a. 

to  flex.  com. 
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-    Peroneal 
I —  Ant.  tib.  a. 

EeronJ.a. 
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asms  hum 
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disu  i 
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Ht,  tu  flex.  poll. 


'■KWt Plex.  long.  Lai). 
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.  riant,  cut'. 


■^l^ 


Tenao-AcbiUis 


Pio.  2<IS2.— night   Posterior  Tibial    Nerve   Hid    Artery.     The   internal 
popliteal  net  aroh  of  the  eolou*. 

muscles,  and  from  this  i  oni  eption  arises  the  French  name 
I,  s  jwneaux.  ( iombined  with  the  soleus  the  whole  muscu- 
lar complex  Is  know  □  as  the  triceps  extensor  surse.  The 
two  heads  of  the  gastrocnemius  take  origin  above  the  con- 
dylesof  the  femur.  It  is,  then  fore,  a  muscle  which  con- 
trols two  joints,  and  its  contraction  flexes  the  knee  and  at 
the  same  time  extends  the  fool      When  it  is  affected  by 


rheumatism  it  may  cause  spurious  anchylosis  of  the  knee- 
joint.  The  ((.existence  of  extension  of  the  foot  will 
enable  a  diagnosis  to  be  made.  The  fibres  of  either  i 
are  arranged  in  a  beautiful  penniform  manner  around  a 
tendon  which  cannot  be  completely  displayed  until  the 
muscle  is  CUl  and  turned  hack.  it-  coadjutor,  the 
soleus,  does  not  pass  over  the  knee-joint,  hut  is  atlai 
lo  the  tibia  and  the  fibula,  throwing  across  between  the 
two  a  fibrous  arch  of  fascia  which  protects  from  com- 
pression the  vessels  as  they  pass  under  it.  The  gastroc- 
nemius  and  the  sulcus  are  remarkably  subject  to  cramps. 
This  muscular  affection,  which  appears  usually  to  be  an 


Gracilis 


LVast.cxt. 


Plantaris  tendon- 
Plex.  com.  dig.. 

Eh.po.-t j 


Flo.  20R3.— Superficial   Mnsclee  of  Back  of  Right    Log.      a,   Fr>rlit«»» 
b9  extl.  malli  ■<  mitnembs.;  7, 

s,  Q«8l  15,  flex.  long,  hall.:  16,  tendo-Achilll*. 

irregular  muscular  action,  independent  of  the  nervous 
system,  maj  be  brought  about  by  slight  causes,  such  n>  a 
draught  of' air  blowing  on  tin- calve-,  vigorous  ej 
in  Bwimmingor  running,  especially  when  cold  currents 
are  directed  on  the  limb.     The  greater  frequency  of  the 
disorder  in  these  muscular  masses  is  probably  due  i<>  the 
peculiarities  of  the  blood-supply  to  the  leg,  to  which  allu- 
sion bas.been  made,  and  anything  that    tends  to  produce 
a  more  active  circulation  through  the  muscles,  such  M 
kneading  or  rubbing,  will  relieve  the  cramp.     It  is 
gested  that  both  in  this  case  and  in  others  where  m 
upon  the  leg  is  necessary,  some  care  be  taken  to  apply  it 
along  the  trunk-  of  the  veins  and  in  a  direction  from  the 
periphery  toward  the  heart.     Cramps  of  these  muscles 
an  frequent  during  pregnancy,  and  in  that  case  may  per- 
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baps  be  due  eitber  to  pressure  upon  tbe  iliac  veins  or  upon 
tbe  nerve-trunks  in  tbe  pelvic  cavity. 

Tbe  little  plantaris  (Fig.  2083)  is  a  vestigial  muscle,  rep- 
resenting a  rnucb  larger  one  found  in  other  animals.  Its 
muscular  portion  is  frequently  not  more  than  an  inch  long. 
It  arises  above  tbe  outer  condyle  of  tbe  femur,  and  termi- 
nates in  a  slender,  threadlike  tendon,  which  passes  down 
along  the  internal  border  of  the  tendo-Acbillis,  and  finally 
inserted  with  it  into  the  posterior  border  of  the  calcane- 
um.  It  is  probably  of  no  importance  whatever,  though 
the  French  surgeons  have  imagined  that  its  tendon  may  be 
ruptured  by  a  sudden  action,  producing  the  affection 
known  as  coup  de  fouei — a  sudden  stinging  pain  in  the 
calf.  This  affection  is  not  rare.  In  a  case  within  the 
writer's  knowledge  it  occurred  to  a  lady  while  dancing.  It 
is  more  likely  that  there  is  a  rupture  in  the  large  muscu- 
lar mass  of  the  gastrocnemius  and  tbe  nerves  of  supply. 
It  is  not  clear  that  the  little  tendon  of  the  plantaris  would 
cause  any  pain  if  it  were  to  rupture,  and  the  lesion  has 
never  been  demonstrated  clinically,  so  far  as  the  writer  is 
aware. 

The  tendo-Acbillis  passes  down  to  be  inserted  upon 
the  tuberosity  of  the  calcaneum.  The  projection  which 
this  makes  behind  the  malleoli  determines  the  length  of 
that  arm  of  the  lever.  In  negroes  and  others  with  flat 
feet  this  projection  is  somewhat  greater.  By  this  setting 
back  of  the  tendon  two  fossae  are  formed,  one  on  either 
side,  behind  the  malleoli  (Fig.  2079). 

Between  the  triceps  sura?  and  the  deeper  layer  are  the 
principal  vessels  and  nerves.  The  posterior  tibial  artery 
(Fig.  2082)  is  the  direct  continuation  of  the  popliteal,  and 
receives  its  name  on  passing  under  the  fibrous  arch  of  the 
soleus.  It  almost  immediately  gives  off  the  anterior  tibial 
and  the  peroneal  arteries,  the  rule  being,  according  to  Hol- 
den,  that  in  amputations  one  inch  below  the  head  of  tbe 
fibula  one  artery  is  divided,  two  inches  two  arteries,  three 
inches  three  arteries.  It  bifurcates  into  the  plantar  ar- 
teries at  a  line  drawn  from  the  point  of  the  malleolus  to 
the  middle  of  the  heel  (Wyeth).  If  we  take  a  point  mid- 
way on  this  line,  and  draw  another  line  upward  through 
the  centre  of  tbe  calf,  we  will  have  approximately  the 
course  of  the  artery.  In  tbe  upper  part  of  its  course  it  is 
so  deeply  buried  under  muscular  masses  that  it  is  very 
difficult  to  reach.  On  this  account  it  is  usual  in  ligating 
it  not  to  make  the  incision  directly  over  the  artery,  but, 
to  avoid  cutting  tbe  gastrocnemius,  by  commencing  only 
two  finger-breadths  from  the  internal  edge  of  tbe  tibia, 
finding  tbe  edge  of  tbe  gastrocnemius,  and  pushing  it 
aside.  The  fibres  of  the  soleus  are  then  carefully  divided 
in  the  direction  of  the  artery.  There  is  usually  a  deep 
aponeurotic  tendon  inclosed  within  the  fibres  of  the  so- 
leus, having  muscular  fibres  inserted  on  its  anterior  and 
posterior  surfaces.  When  this  is  reached  it  serves  as  a 
warning  to  the  operator  that  the  artery  is  not  far  off. 
By  separating  the  edges  of  the  incision  the  vessel  may  be 
found,  even  if  not  exactly  in  tbe  direction  of  tbe  cut.  It 
is  very  rarely  tied  here. 

Below,  where  tbe  artery  becomes  more  superficial, 
there  is  no  difficulty  in  finding  it.  In  operating  anywhere 
on  the  inner  side  of  the  leg  the  internal  saphenous  vein 
must  be  avoided.  Tbe  artery  is  accompanied  throughout 
by  two  veins,  with  frequent  cross  anastomoses,  and  by 
the  posterior  tibial  nerve,  which  is  at  first  on  its  inner 
side,  but  crosses  over  to  the  outer  side,  below  where  the 
peroneal  artery  is  given  off.  A  section  of  tbe  nerve  pa- 
ralyzes the  plantar  muscles. 

The  deep  layer  of  muscles  is  constituted  by  the  tibialis 
posticus,  the  flexor  communis,  the  flexor  longus  ballucis, 
and  tbe  popliteus.  Tbe  latter  muscle  is  confined  to  the 
upper  part  of  the  leg,  arising  by  a  rounded  tendon  from 
the  groove  above  the  external  condyle  of  the  femur,  and 
passing  obliquely  inward  to  tbe  tibia.  It  is  believed  to 
represent  the  pronator  radii  teres  of  the  arm,  and,  like 
that  muscle,  assists  in  rotating  the  segment  and  in  bend- 
ing the  joint.  All  the  other  muscles  terminate  in  tendons 
which  pass  down  behind  the  inner  malleolus  into  tbe 
foot.  Besides  a  considerable  origin  from  tbe  intermus- 
cular septum,  the  tibialis  posticus  and  flexor  communis 
arise  from  the  tibia  ;  tbe  flexor  longus  ballucis  from  the 


fibula.  As  the  tendons  pass  drwnward  those  of  the 
flexor  communis  and  the  tibialis  posticus  twist  around 
each  other,  interchanging  places,  so  that  at  the  ankle  the 
latter  is  nearest  the  bone.     (See  article  Foot.) 

Within  the  fibres  of  the  flexor  longus  ballucis  tbe  pe- 
roneal artery  runs  close  to  the  fibula,  and  is  therefore  of- 
ten wounded  when  that  bone  is  fractured.  The  artery 
may  be  of  larger  size  than  the  posterior  tibial,  and  may 
take  tbe  place  of  the  anterior  tibial.  At  its  upper  part  it 
is  so  surrounded  by  fibrous  structures  that  aneurism  of  it 
is  extremely  rare.  It  is  also  so  well  protected  by  the 
fibula  that  it  is  rarely  wounded.  It  is  still  more  difficult 
to  reach  for  ligation  than  the  posterior  tibial,  and  this  is 
not  practically  done  except  as  a  surgical  curiosity. 
When  effected,  it  is  by  detaching  the  fibular  origin  of  the 
soleus  and  raising  the  flexor  longus  ballucis. 

Frank  Baker. 

LEMON  (Limonis  Cortex,  Limonis  Suecus,  IT.  S.  Ph., 
Br.  Ph.;  Fructus  Citri,  Ph.  G. ;  Citron  on  Limon,  Codex 
Med.).  Citrus  Limonum  Risso,  the  Lemon,  is  a  large,  ever- 
green, fragrant  shrub,  two  or  three  metres  or  more  in 
height,  with  numerous  straggling  grayish  branches  and 
green  or  reddish  spiny  twigs.  The  scattering  leaves  are 
like  those  of  the  orange,  articulated  to  the  petiole ;  they 
are  ovate,  rather  narrow,  pointed,  slightly  serrate.  Peti- 
oles not  at  all,  or  very  narrowly,  winged.  The  delicious- 
ly  sweet  flowers  have  the  same  structure  as  those  of  the 
orange,  but  are  rose-colored  or  purplish  externally.  Tbe 
fruit  (Lemon)  resembles  the  orange  in  structure,  but  dif- 
fers from  it  in  its  lighter  color,  generally  rougher  skin, 
and  especially  in  its  oblong,  nipple-tipped,  or  pointed 
shape,  and  its  exceedingly  sour  taste.  This  plant,  like  tbe 
others  of  its  genus  (Orange,  Bergamot,  Citron,  Shaddock, 
etc.),  came  originally  from  Northern  India,  has  been 
cultivated  from  an  unknown  period,  and  exists  now  in 
many  arboricultural  varieties.  Lemons  need  no  formal 
description.  The  peel  and  juice  are  officinal.  Tbe  former 
for  medicinal  use  is  pared  off  with  a  knife  in  thin  ribbons, 
so  as  to  include  but  little  more  than  the  oleiferous  zone. 
It  has  a  fragrant,  pleasant  odor,  and  a  bitterish,  aromatic 
taste.  Lemon-juice  is  prepared  by  simple  expression  of 
the  pulp,  and  straining  if  there  are  any  evident  shreds  of 
the  pulp  or  partitions  in  it,  as  these  will  make  it  bitter 
upon  standing.  It  is  a  slightly  turbid,  yellow,  nearly 
odorless,  pleasantly  but  intensely  acid  liquid,  of  sp.  gr. 
about  1.030.  Besides  these,  which  are  prepared  extem- 
poraneously from  commercial  Lemons,  the  Oil  of  Lemon 
(Ol<  urn  Limonis,  IT.  S.  Ph.,  Br.  Ph.,  etc.),  imported  from 
the  south  of  Europe,  is  also  in  extensive  use  as  an  elegant 
and  popular  flavor. 

Composition. — Lemons  contain  three  distinct  leading 
constituents,  in  as  many  distinct  anatomical  parts  of  the 
fruit  :  The  essential  oil,  in  a  zone  of  large  spherical 
glands  situated  just  beneath  the  outer  surface  of  the  peel. 
It  should  not  be  distilled,  but  separated  from  tbe  rinds 
by  the  same  processes  as  are  used  for  the  oils  of  orange 
and  bergamot — that  is,  by  in  some  way  rupturing  the 
vesicles  and  collecting  it  mechanically.  It  is  a  pal&yel- 
low,  fragrant  liquid,  of  an  aromatic,  bitterish  taste  and  a 
neutral  reaction  ;  soluble  in  two  parts  of  common  alcohol, 
and  in  one  or  two  thousand  parts  of  water.  It  keeps 
badly,  becoming  thicker  by  age,  and  acquiring  a  dis- 
agreeable turpentine-like  odor.  The  white  spongy  part 
of  the  peel  and  the  partitions  have  a  bitterish  taste,  due 
to  the  crystalline  neutral  substance  Uespt  ridin,  common 
also  to  the  other  fruits  of  the  genus.  It  is  not  used  iv. 
medicine.  The  pulp  owes  its  acidity  to  five  or  six  per 
cent,  of,  mostly  free,  citric  acid  (of  which  lemons,  limes, 
and  sour  oranges  are  tbe  principal  sources),  and  to  a  little 
malic  acid. 

Uses. — Lemons  are  mostly  used  as  an  agreeable  and 
wholesome  flavor  for  food  and  drink.  Their  medicinal 
value  is  slight,  and  consists  in  theic  antiscorbutic  quality, 
for  which  the  juice  (or  lime-juice)  is  carried  on  .ship- 
board, and,  on  long  voyages,  is  meted  out  to  sailors  and 
passengers.  The  introduction,  however,  of  steam  naviga- 
tion, by  making  short  voyages,  and  of  canned  meats  and 
vegetables  for  ocean  use,  has  nearly  obliterated  scurvy. 
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U  tul  refrigerant  drink  in  fevers,  and  especially 
iu  rheumatism,  lemonade  lias  no  equal  The  <>il  has  the 
properties  "i  thearomaticoilsin  general,  but  is  only  used 
as  a  fla\  or. 

Administration  Tin  following  preparations  (not 
including  citric  acid  01  the  citrates)  are  officinal :  Spirit 
..i  |. .'in. ii  v  ''  i  Limonia,  V  S  Ph  .  the  Essence  of 
Lemon  of  the  kiti  bi  uns  Bis  parts  oi  Oilol  Lemon, 

four  ol  I.  el,  and  enough  alcohol  to  makeahun- 

idflltei  Phi  83  rupol  Li  mon  Syruptu 
1  in,  U.  S  Ph.)  ismadeof :  Lemon-juice,  forty  parts ; 
fresh  Lemon-peel,  two  part  sixt>    parts;  and 

water  enough  to  make  one  hundred  parte.  Boil  the  juice, 
add  the  peel,  and,  h  hen  cold,  filter,  adding  water  enough 
to  make  fortj  parte  ;  finally  put  inand  dissolve  the  sugar. 
The  Syrup  of  Citric  Acid  [Syruput  A  fi 

Ph.  *  keeps  better  and  i-  almost  invariable  substituted  for 
tin-  by  the  apothecaries.  It  contains:  Citric  acid,  eight 
parts  ;  water,  eight  parts  ;  Bpiril  of  Lemon,  four  parte  ; 
syrup,  nine  hundred  and  eight]  parte  :  and  is  a  close  imi- 
tation ol  the  other.  The  mixture  of  Citrate  of  Potassium 
(Neutral  Mixture,  ifistura  Potasrii  Gilralis  1  .  S.Ph.,an 
old  fever-mixture  not  much  used  at  present)  is  Lemon- 
juice  neutralized  by  bicarbonate  ol  potash.  Lemon-juice 
requentlj  added  to  the  alkaline  carbonates  to  form  an 
1  1I1  r vesting  draught. 

A.LBIED  Plants     Sei  Orange 

Allied  Dri  qs.— The  fruit  acids,  and  the  aromatics. 

II'.  P.  Bolles. 

LENTIGO,  or  freckle,  consists  in  a  pigment  deposit  in 
the  skin,  characterized  by  round  or  irregular,  pin-head  to 
pea-sized,  yellowish,  brownish,  or  blackish  spots,  occu- 
ring  usually  about  the  face  and  on  the  back  of  the  hands. 

The  affection  is  common,  but  varies  in  the  degree  of 
development.  There  maj  be  onlj  a  few  insignificant 
Bpote,  or  thej  maj  exist  in  mk-Ii  profusion  as  almost  en- 
tire! natural  skin.  It  is  common  to  all 
except  infancy,  but  is  most  frequently  seen  in  its 
itesl  development  during  adolescence.  Individuals 
with  light  complexions,  and  especially  those  with  red 
hair,  are  most  liable  to  these  blemishes.  Heal  and  the 
.sun'^  ray-,  favor  their  production,  in-nee  lentigo  is  more 
marked  in  summer  than  during  the  cold  season  ;  in  fact, 
fn  ckles  to  a  greal  extent  often  lade  away  as  winter  ap- 
proaches. The  color  id  the  spots  varies  from  light-yel- 
low to  a  brown,  or  even  blackish,  tint.  In  rare  forms 
oi  atrophy  of  the  skin,  complicated  with  telangiectasia, 
blackish  freckles  are  met  with,  a--  in  the  cases  reported 
by  llehra  and  Kaposi,  Taylor,  and  Duhring. 

Lentigo  consists  of  a  circumscribed  deposit  of  pigment 
de-     merely  a  localized  increase  of  the  normal  pig- 
It  differs  from  chloasma  only  in  the  size  and 
sha] f  the  lesion.     Treatment  is  the  same  in  both  af- 
fections -ilia!.     Tin-  blemishes  can  be  removed 

by  treatment,  but  their  return  is  al si  certain. 

//.  nry  W.  Slelwagon. 

LEPRA.  Synonyms:  Leprosy;  Elephantiasis  Gweco- 
niin  oi  the  Norwegians  ;  Leontiasis  of  the  ancienl  Greeks; 
Zaraath  of  the  Hebrews. 

History.  —The  term  zaraath  is  used  in  many  places  in 
the  sacred  writings  to  signify  a  disease  which  is  now  known 
as  leprosj  .  but  al  the  same  time  it  was  used  to  designate 
other  .lis.  ased  conditions,  and.  in  fact,  it  appears  to  have 
been  applied  to  various  severe  or  contagious  maladies, 
such  as  psoriasis,  scabies,  etc.  It  is  probable  that  leprosy 
existed  among  the  Jews  when  they  migrated  from  Egypt 
to  Palestine,  and  it  was  doubtless  prevalent  among  the 
1  that  time.     Hippocrates  and  the  older 

ks  used  the  term  lepra  to  denote  white  spots  covered 
with  rough  scales,  and  it  has  since  been  used  by  Willan 
and  the  older  English  writers  to  signify  a  particular  form 
ol  psoriasis.  The  term  elephantiasis  was  used  by  Celsus 
in  bis  description  of  a  disease  at  thai  time  but  little 
known  In  Italy,  but  which  was,  no  doubt,  identical  with 
the  leprosy  of  modern  times 

Alter  the  downfall  ol  the  Roman  Empire  all  accurate 


knowledge  ol  Leprosj  disappeared.  The  Arabian  physi 
cians  referred  to  it.  bul  their  knowledge  was  obtained 
from  the  old  Greek  and  Roman  writers. 

From  the  eighth  to  the  fourteenth  century  the  disease 
became  prevalent  in  Europe.  During  the  era  of  the  cru- 
sades there  existed  a  great  deal  of  poverty  and  wretched- 
ness in  those  countries  whose  armies  were  engaged  in 
foreign  war.  The  disease  was  probably  brought  From  the 
I.  1  by  returning  soldiers,  and  Bpread  rapidly  among 
the  common  people,  who  were  already  predisposed  to  it 
by  the  hardships  and  miseries  ol  their  lot.  Its  greatest 
virulence  was  experienced  during  the  twelfth  and  thir- 
teenth centuries,  when  it  is  stated  that  19,000  lazarettos 
existed  in  Europe.  During  tin  fifteenth  century  it  be- 
gan to  subside,  and  in  the  sixteenth  it  almost  entirely 
disappeared.  After  the  revival  of  learning  in  the  four- 
th intli  century  old  manuscripts  came  to  linht  in  which 
the   disease  Wl  under   the   several   names  ol 

lepra,  elephantiasis,  etc  This  multiplicity  ol  terms 
caused  much  confusion,  which  is  still  a  drawback  to  the 
Btudj   ol  Hi 

Of  modern  writers  Daniel  sen  and  Boeckh  were  among 
the  first  who  gave  an  exhaustive  and  accurate  account  of 
tin  malady.  Tin  \  possessed  special  advantages  for  its 
study,  as  they  lived  in  Norway,  where  it  has  existed  for 
years,  and  tinv  had  travelled  in  those  countries  border- 
ing on  the  Mediterranean,  where  it  is  still  found. 

Yirchow  ,  and  afterward  Ilehra  and  Kaposi,  made  inde- 
pendent and  thorough  studies  of  leprosy,  confirming  and 
adding  to  the  observation*  of  Danielsen  and  Boeckh. 
Very  much  valuable  information  was  collected  by  the 
Committee  of  the  Royal  College  of  Physicians,  and  is  em- 
bodied in  their  report.  In  this  country  Dr.  J.  C.  White, 
ol  Boston,  has  devoted  a  great  share  of  attention  to  the 
subject,  and  has  written  some  very  aide  articles  on  the 
contagiousness  ol  leprosy.  At  the  present  day  tin  _ 
graphical  distribution  of  leprosj  is  verj  extensive,  li  is 
found  in  those  countries  around  the  Mediterranean  - 
where  it  was  formerly  BO  prevalent,  as  well  as  in  various 
other  ]. arts  1. 1  Asia  and  Alriea.  In  Northern  Europe  its- 
principal  home  is  in  Norway  and  Sweden.  It  is  found 
in  the  West  Indies,  in  the  islands  of  the  Pacific  Ocean, 
in  Madeira,  in  South  America,  and  in  Mexico,  Louisiana, 
California.  British  Columbia,  Minnesota,  and  New  Bruns- 
wick.    Isolated  cases  of  leprosy  have  appeared  from  time 

to  time  in  the  principal  cities  of  the  United  States. 

In  North  America  the  principal  colony  of  lepers  exists 
in  New  Brunswick,  in  the  country  lyingbetween  the  Bay 
of  Chaleurs  and  the  Miramichi  River.  The  origin  of  the 
disease  in  this  distrh  t  is  shrouded  in  obscurity. 

The  firs!  persons  known  to  have  been  affected  wen 
two  women  who  came  to  Tracadie  from  a  neighboring 
parish,  married,  and  .settled  there  about  the  year  1815. 
Some  years  afterward  the  disease  spread  rapidly,  attack- 
ing families  qq)  related  to  one  another.  In  1844  the  atten- 
tion of  the  Government  was  drawn  to  it.  and  a  la/aretto 
was  built  on  Sheldrake  Island,  in  the  .Miramichi  River. 

In  1849  the  present  lazaretto  was  established  at  Traca- 
die. In  former  years  patients  were  compelled  to  enter 
the  lazaretto  as  soon  as  the  disease  was  discovered,  but  it 
was  found  impossible  to  Carry  out  tlie  law.  For  several 
years  tin-  priest  of  the  parish,  who  is  always  on  the  watch 
for  the  appearance  of  the  disease  among  his  people,  lias 
induced  those  who  are  affected  by  it  to  live  in  the  hos- 
pital, persuading  them  that  it  is  the  best  course  for  them- 
seh es  and  their  neighbors. 

A  tew  undoubted  Cases  Of  leprosy  have  been  discovered 

in  (ape  Breton,  and  wen-  described  by  Dr.  McPhedran 

in  the  ('<<u>i<i<,i)<  Journal  of  Med  -  ■  in  Septem- 
ber, issp  J,,  Minnesota  leprosj  is  confined  to  the  Nor- 
wegian settlements,  Dr.  Boeckh,  who  visited  tl 
colonies  in  1870,  found  eighteen  cases,  most  of  whom 
were  leprOUS  before  thev  emigrated,  though  some  con- 
tracted the  disease  after  1  hey  came  to  America.  It  had 
not  appeared,  however,  in  any  who  were  born  on  this  side 
of  the  Atlantic.  In  California  and  British  Columbia  the 
disease  exists  exclusively  among  the  Chinese.  In  Louisi- 
ana leprosy,  after  having  been  prevalent  during  the  last 
century,  disappeared  entirely  for  a  time.  SO  far  as  is 
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known,  but  within  the  last  twenty  years  it  lias  reap- 
peared and  a  number  of  cases  have  been  reported. 

Clinical  History. — Although  the  symptoms  of  lep- 
rosy may  vary  very  much  in  different  cases,  there  is  a 
similarity  in  the  pathological  processes  which  makes  the 
diagnosis  comparatively  easy,  especially  when  the  disease 
is  fully  developed.  Two  types  of  leprosy  have  beeii  gen- 
erally recognized  :  Lepra  tuberosa  or  tubercular  leprosy, 
and  lepra  anaesthetica  or  anaesthetic  leprosy.  A  prodrom- 
al stage  is  common  to  both  types  of  the  disease.  Dur- 
ing this  period  the  patient  feels  languid  and  depressed, 
suffers  from  sleeplessness,  and  feels  a  disinclination  to  do 
any  active  work.  Chills,  loss  of  appetite,  and  symptoms 
of  indigestion  are  often  noticed.  Tins  general  condition 
of  malaise  may  last  for  months  or  even  years,  or  the  dis- 
ease may  be  ushered  in  at  once  without  any  prodromal 
symptoms.  Very  often  the  first  hint  of  his  state  the  pa- 
tient receives  is  from  his  companions,  who  notice  the 
brown,  macular  condition  of  the  skin  which  will  lie  de- 
scribed farther  on. 

Lepra  Tuberosa. — After  the  existence  of  the  above-de- 
scribed symptoms  for  a  varying  length  of  time,  macula' 
or  tubercles  make  their  appearance,  either  separately  or 
together.  As  a  general  rule  the  tubercles  follow  the  mac- 
ula?. The  macula?  are  generally  extensive  ;  they  may  be 
as  large  as  the  palm  of  the  hand  or  even  larger.  They 
are  well  defined,  and  are  at  first  of  a  pale  or  bluish-red 
hue,  but  afterward  they  become  of  a  dark  yellowish- 
brown  color.  The  patch  is  smooth,  glistening,  and  some- 
what elevated  above  the  surface.  When  felt,  the  part 
presents  more  or  less  thickening  and  hardening.  The 
patches  are  found  mostly  on  the  trunk,  being  more  abun- 
dant on  the  back.  They  also  exist  on  the  extremities, 
mostly  on  the  extensor  surfaces.  They  are  rarely  found 
at  first  on  the  face.  Their  arrangement  is  often  symmet- 
rical. These  macula'  undergo  many  changes.  They 
may  increase  gradually  in  extent,  while  at  the  same  time 
their  centre  acquires  a,  brownish-red  or  ash-gray  color. 
After  a  time  the  centre  becomes  quite  pale,  and  the  mar- 
gin presents  a  deep  reddish  color  which  gives  the  skin  a 
peculiar  variegated  appearance.  Resolution  often  takes 
place,  and  a  wiiite,  glistening  surface  remains,  but  in 
some  cases  the  skin  resumes  its  normal  aspect.  This 
macular  condition  may  continue  for  years  before  any  fur- 
ther development  takes  place. 

The  tubercles  are  of  various  shapes  and  sizes.  They 
frequently  form  where  macula?  have  previously  existed. 
The  skin  becomes  thickened  and  raised,  and  assumes  the 
form  of  a  tubercle  with  a  broad  base.  Theyr  are  often,  on 
the  other  hand,  round,  and  range  in  size  from  that  of  a 
pea  to  that  of  a  walnut.  These  latter  may  be  found 
singly,  or  arranged  in  groups.  Both  forms  are  met.  with 
in  the  largest  numbers  on  the  face,  where  they  produce 
much  deformity.  The  skin  over  the  forehead  becomes 
infiltrated,  so  as  to  form  elevations  over  the  eyebrows. 
The  lips  become  thickened,  and  there  is  a  widening  of 
the  nose  at  the  base.  The  whole  face  at  the  same  time 
assumes  a  brownish  color  which,  together  with  the  tuber- 
cles, gives  it  the  peculiar  leonine  appearance  which  sug- 
gested one  of  the  names  by  which  the  disease  was  known 
to  the  Greeks. 

It  must  be  remembered,  however,  that  tubercles  may 
form  on  the  nose  or  cheek  without  the  occurrence  of  any 
of  the  other  changes  which  have  been  described.  Next 
to  the  face  these  growths  are  found  most  frequently  on 
the  hands.  The  tubercles  increase  in  size  and  undergo 
various  changes  :  (a)  They  shrink  and  gradually  become 
absorbed,  leaving  the  skin  somewhat  atrophied  ;  (/>)  they 
soften  and  form  abscesses  ;  (c)  ulceration  takes  place. 
This  process  occurs  to  a  greater  extent  in  the  flat  forms 
which  appear  over  the  joints.  It  is  frequently  followed 
by  necrosis  of  the  bones  of  the  joint.  The  pus  discharged 
is  of  unhealthy  appearance  and  often  possesses  a  horri- 
ble odor — a  condition  which  makes  attendance  upon  pa- 
tients so  affected  a  matter  of  difficulty. 

While  this  process  is  going  on  there  is  elevation  of  tem- 
perature, accompanied  by  other  symptoms  of  fever.  Ery- 
sipelas often  accompanies  this  stage,  and  may  spread  to 
the  other  patieuts  in  the  hospital. 


Mucous  Membranes  :  While  these  processes  are  taking 
place  on  the  surface  of  the  body,  no  less  serious  patho- 
logical changes  often  go  on  in  the  mucous  membranes. 
Tubercles  may  form  on  the  inside  of  the  cheeks  and  on 
the  soft  and  hard  palate.  The  epiglottis  becomes  thick- 
ened, and  the  true  and  false  vocal  cords  become  affected. 
The  voice,  which  is  at  first  hoarse,  afterward  becomes  re- 
duced to  a  whisper.  Ulceration  takes  place  and  more  or 
less  of  the  parts  may  be  destroyed.  The  eyes  are  often 
attacked  and  destroyed  by  ulceration.  When  tubercular 
leprosy  has  existed  for  a  number  of  years  anaesthesia  of 
the  skin  becomes  manifest,  and  this  symptom  may  be- 
come so  prominent  as  to  predominate  over  the  tubercular 
condition.  Norwegian  physicians  believe  that  every  case 
of  tubercular  leprosy  would  become  anaesthetic  if  the 
patient  lived  long  enough.  In  most  cases,  however,  the 
severe  tubercular  lesions  are  followed  by  a  fatal  result. 
Patients  often  sink  from  some  intercurrent  disease,  such 
as  erysipelas  or  blood-poisoning,  or  they  may  die  of  ma- 
rasmus induced  by  pain  and  discharge  of  matter.  In 
other  cases,  again,  manifestations  of  the  disease  take  place 
in  internal  organs.  The  duration  is  usually  from  eight 
to  ten  years. 

Lepra,  Anassthetica. — This  form  may  become  developed 
as  such  from  the  beginning,  or,  as  before  stated,  may 
follow  the  tubercular  variety.  After  the  prodromal  stage 
the  first  sign  is  the  appearance  of  bullae,  which  vary  in 
size  and  resemble  very  much  those  of  pemphigus.  They 
disappear  after  some  days,  leaving  a  white,  glistening 
cicatrix.  The  formation  of  bulla?  is  followed  by  the  ap- 
pearance of  macula'  on  the  face,  trunk,  and  extremities. 
These  pursue  a  course  somewhat  similar  to  that  which 
characterizes  those  of  tubercular  leprosy. 

Hypera?sthesia  is  a  prominent  symptom.  It  varies  in 
extent  and  severity,  being  frequently  found  in  the  face 
and  hands.  Patients  have  often  to  be  fed,  as  they  can- 
not touch  anything  without  feeling  pain.  This  state  of 
abject  misery  may  last  for  months  or  years.  It  gradu- 
ally subsides  and  often  terminates  in  anaesthesia. 

Thickening  and  enlargement  of  the  nerve-trunks  often 
take  place.  The  nerve  most  frequently  affected  is  the 
ulnar.  The  latter  condition  is  followed  by  contraction 
of  the  little  and  ring  fingers. 

Anaesthesia  :  The  parts  most  frequently'  affected  by 
want  of  sensation  are  the  white  central  patches  or  the 
parts  which  still  retain  their  pigment.  There  is  no  reg- 
ular or  symmetrical  arrangement  of  these  anaesthetic 
patches,  nor  do  they  follow  the  course  of  nerves.  The 
anaesthesia  may  affect  an  extremity,  and  may  be  so  per- 
fect that  a  pin  can  be  driven  into  the  flesh  without  pro- 
ducing the  slightest  pain.  Instances  have  occurred  in 
which  patients  have  been  severely  burnt  by  placing  their 
hands  unconsciously  in  contact  with  stoves. 

Another  important  change  which  takes  place  in  this 
form  is  atrophy.  The  skin  may  be  wrinkled  and  parch- 
ment-like, or  it  may  become  thin,  shining,  and  tightly 
drawn  over  the  subjacent  parts.  The  greatest  changes 
are  found  in  the  hands  and  feet,  when  atrophy  of  the 
bony,  muscular,  and  nervous  structures  leads  to  deform- 
ity, ulceration,  and  loss  of  parts.  Fingers  and  toes  fall 
off,  leaving  painful  stumps.  Many  cases  occur  in  which 
all  the  fingers  and  toes  are  thus  lost.  This  form  of  disease 
is  usually  of  longer  duration  than  the  tubercular  variety'. 

After  a  time  the  central  nervous  system  becomes  af- 
fected. The  patient  becomes  somnolent  and  morose. 
He  has  occasionally  clonic  spasms,  and  finally  dies  from 
marasmus,  if  he  has  not  previously  been  carried  off  by 
intercurrent  disease. 

Morbid  Anatomy. — The  pathological  changes  take 
place  principally  in  the  skin  and  nervous  system. 

In  the  skin  the  most  marked  feature  is  the  formation 
of  tumors  similar  to  those  of  lupus  and  syphilis.  These 
growths  are  most  frequently  found  in  the  corium,  and 
may  extend  into  the  subcutaneous  areolar  tissue.  They 
are  made  up  of  small  round  cells  existing  in  a  fibrous 
stroma.  According  to  Kaposi,  in  the  younger  tubercles 
this  cellular  structure  surrounds  the  blood-vessels,  cu- 
taneous glands,  and  hair-follicles,  and  the  remaining  part 
of  the  growths  is  fibrous  in  character. 
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In  the  old(  i  growths  the  round  celled  structure  is  more 

Brallj   diffused,  and  the  connective  tissue  has  to  a 

it  extent  disappeared,     Tin  cell  mass  is  aot  clrcum- 

bed,  bul  penetrates  into  the  surrounding  Btructu 

da  the  process  advances  the  normal  structures  of  the 

.--kin  are  obliterated  and  the  tubercles  either  undergo 

atrophy  and  disappear,  or  a  slow  form  of  ulceration  takes 

i  banges  which  take  place  in  the  nervous  Bystem 
have  been  accurately  described  by  Virchow.  The  nerves 
mosl  frequenth  affected  are  the  ulnar,  the  median,  and 
the  peroneal  The  trunks  arc  not  uniformly  enlarged, 
inn  presenl  Bwellings  at  intervals.  These  latter  gener- 
ally form  where  the  nerve  is  Bituated  near  the  Burface 
or  near  Borne  unj  ielding  tissue,  This  thickening  is  part- 
1\  due  io  the  peculiar  round  celled  deposit  ami  partly 
to  the  interstitial  neuritis.  The  color  of  the  nerve  is 
changed.  The  neurilemma  is  hardened  ami  thickened, 
ami  the  connective  tissue  between  the  ultimate  nerve- 
fibres  becomes  the  seal  ol  densely  packed  cells.  .\-  the 
process  advances  fattj  degeneration  and  atrophy  of  the 
nerve  fibres  take  place,  ami  the  function  of  the  nerve  is 
destroj  i  d 

The  phenomena  of  hyperesthesia  ami  anaesthesia  are 
explained  bj  these  changes  in  the  nerve  trunks.  The 
former  occurs  during  the  acute  inflammatory  stage,  ami 
the  latier  alter  the  Btage  "i  atrophy.  The  abnormal  con- 
ditions of  sensation  may  also  depend  on  changes  in  the 
ultimate  peripheral  nerve-fibres.  In  advanced  cases  the 
internal  organs  become  the  seat  of  this  round  celled  struct- 
ure, where  il  produces  the  same  changes  as  those  we  have 
alreadj  described. 

The  luii--,  liver,  kidney,  testicles,  ami  intestines  have 
bet  11  found  affected. 

Lesions,  the  result  of  intercurrent  disease,  nave  also 
been  found  in  i»m  mortem  examination,  such  as  inflam- 
matory exudations,  tubercle,  pysemic  deposits,  etc. 

Pathology. — As  early  as  i^;i  Dr.  T.  A.  Eensen,  of 
Bergen,  made  a  report  to  the  Christiania  Medical  Society 
in  which  he  stated  that  he  had  discovered,  iii  the  leprosy- 
nodules,   little  rod-like   bodies  lying  within   the  cells. 


1  '■•••  -'  - 1      i  Oo.  4.)   0  ipti  it  from  Crook- 

j ." 

Tins,  be  took  to  be  the  bacteria  ol  leprosy.  In  1880,  en- 
couraged i'\  the  bucccss  "i  Dr.  Koch  in  the  cultivation 
"i  the  bacilli  of  anthrax.  Dr.  Bensen  renewed  bis  study 
the  pathology  ol  leprosy,  and  bj  the  use  ol  the  new 
methods  of  staining    pi  beautiful  specimens,  in 

which  the  bacilli  wereclearlj  brought  out. 

[n  1879  Neissci  reported  independently  the  discovery 
of  the  bacilli  "i  leprosj  Be  inoculated  rabbits  and  dogs 
with  leprous  matter,  when  inflammatory  nodules  were 
produced.     Experiments  bav<    bowever,  failed  so  far  to 


prove  that  the  disease,  in  its  entirety,  caii  he  communi- 
cated to  the  inferior  animals  by  inoculation.  The  bacilli 
are  minute,  rod-like  bodies  found  in  parallel  rows,  ,,r 
ranged  end  to  end.  It  is  probable  that  the  spores,  or  the 
bacilli  themselves,  find  theii  way  into  the  body  through 
some  lesion  in  the  epithelium,  and  that  thus.  bv  their 
growth  ami  increase,  the  system  becomes  affected.  The 
nodules  and    infiltrations  are   thus  the  result  of  a  specific 

irritati lue  to  the  presence  of  the  bacilli.     Although  it 

lias  not  been  yel  absolutely  proved  that  this  is  the  true 
theory  of  the  origin  ol  leprosy,  it  is  in  all  probability  the 
collect  one,  ami  only  needs  further  investigation  to  con- 
firm it.  It  certainly  gives  the  best  explanation  of  the 
many  and  varied  clinical  and  pathological  phenon 
met  with  in  the  disease. 

1. 1  tOLOGV. — The  causation  of  leprosy  has  been  the  sub- 
ject of  much  discussion.     In  ancient   times  and   dui 
the  middle  ages  the  disease  was  thought  to  he  very  i 
tagious,  a  belief  w  hicb  led  to  the  segregation  of  lepers  in 
lazarettos;  and  in   many   countries    where    the   rJ 
endemic  the  same  opinion  still  prevails  among  the  com- 
mon people. 

The  various  causes  which  have  been  suggested  may  be 
discussed  under  the  following  heads,   di  Surroun 
i  ions,  (2)  heredity,  (3)  contagion. 

The   principal   conditions   which    predispose  to  leprosy 

arc  bad  hygienic  surroundii  ded  dwellings,  and 

the  use  of  unwholesome  food.     In  mau\  countries  where 

the  disease  is  prevalent  the  inhabitants  eat  stale  fish,      i 

is  s,,  frequently  thatr^ome  authors  have  given  it  as 
the  principal  cause  of  leprosy.     It  is.  however,  extremely 
improbable  that  this  or  any  circumstance  connected  with 
the  surroundings  of  patients  can  act  as  the  sole  caus 
the  disi 

In  Tracadie,  the  leprous  district  of  New  Brunswick, 
all  these  conditionsare  present.  Man)  families  of  ten  and 
twelve  individuals  are  crowded  into  dwellings  of  twoor 
three  rooms.  I)uriiiLr  the  long  w  inter  mosl  of  the  time  is 
spent  within  doors  ;  one  of  the  principal  articles  of  diet 
is  stale  fish,  which  is  preferred  to  tin-  fresh  article.  Tu- 
berculosis is  a  prevalent  disease,  and  the  people  easily 
succumb  to  Bright  inflammations.  Bul  north  of  the  I 
of  Chaleurs,  and  south  of  the  Miramichi  River,  there  are 
French  settlements  in  which  the  people  live  under  simi 
lar  conditions  to  these  described,  and  _\<t  leprosy  is  un- 
known in  these  latter  districts, 

The  opinion   of    Bebra   and    Kaposi,   as  given   ill   their 
exhaustive   treatise  on  dermatology,  that  the  diseas 
caused  by  Burrounding  conditions,  is  hardly  tenable  with 
the  know  ledge  w  hich  h  e  now  possess  on  this  subject 

The  theory  has  been  held  by  many  that   hereditary 
transmission  is  the  principal,  if  not  the  sole,  cause  of  the 

disease.       This    theory    was    strongly     held     by     Dallielsell 

and  Boeckh,  and  wa~  further  confirmed  by  the  report  of 
the  Committee  of  the  Royal  College  ol  Physicians.     On 
reading    the    report    one   can    scarcely    understand    how 
the  learned  members  could  arrive  at  Mich  definite  con- 
clusions from  the  data  supplied  by  the  observatioi  - 
those  who  have   lived  in    leprous  countries.      There' 
doubt  that   we   have   in    heredity  a  very  strong  pri 
posing  cause  to  the  disease,  but  it  has  not  bei  n  proved  in 

anv    case  that   this  is  the  only  reason  foi   its  existence.       It 

is  probable  that  leprosj  is  hereditary  in  the  same  «.-.■ 
tuberculosis,  in  which  there  maj  be  a  strong  lamilv  pre- 
disposition .  but  unless  the  patient  is  brought  into  imme- 
diate contact  with  the  contagion  the  disease  is  not  pro- 
duced. So  far  as  is  known  to  the  writer,  no  case  has  vet 
been  reported  which  would  prove  conclusively  that  the 
disease  can  arise  from  hereditary  influence  alone. 

The  theorv  of  contagion  has  been  revived  during  the 
last  decade,  and   the  discover)   of  the  bacilli   has  given  it 
much   BUpport.      The  writer  has  els,  where  given  tin 
suit  of  his  obsi  "ii   this  point,  made  in  Tracadie. 

lie  is  convinced  that  the  origin  and  course  of  the  (lis. 
in  that  district  is  most  readil)  explained  on  the  theory  of 
contagion.     There  is  no  doubt   that   unwholesome  fi 
unhcalthv  surroundings,  and  heredity  are  strong  predis. 
posing  conditions,  and   that    one  or  all   of  them   must   I* 
present    before   the  i  an   be   propagated.      A    l 
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remarkable  proof  of  the  contagion  is  given  by  the  out- 
break in  the  Sandwich  Islands.  Some  isolated  cases  were 
known  there  as  far  back  as  1830,  but  it  was  not  until  1860 
that  the  disease  made  headway.  It  then  increased  rap- 
idly, and  the  patients  were  sent  to  an  island  from  which 
they  could  not  escape.  Since  1866,  up  to  the  time  of  the 
last  report,  two  thousand  patients  have  been  sent  there, 
and  new  cases  are  constantly  appearing. 

That  the  contagion  did  not  spread  further  in  New 
Brunswick  is  largely  due  to  two  facts  :  1,  The  peculiarly 
isolated  position  of  the  three  parishes  in  which  it  exists  ; 
2,  the  other  inhabitants  of  the  Miramichi  district  are  of 
the  Anglo-Saxon  face,  and  are  a  much  more  enterprising 
people  than  those  of  French  descent.  They  live  in  more 
comfortable  dwellings,  eat  wholesome  food,  and  are  alto- 
gether more  able  to  withstand  disease.  From  all  the  data 
attainable  one  might  fairly  formulate  the  following  con- 
clusions :  1,  That  leprosy  is  a  bacterial  disease  ;  2,  that 
it  is  contagious  only  by  inoculation  ;  3,  that  certain  pre- 
disposing conditions  must  be  present  in  order  that  the 
disease  may  be  propagated,  the  two  most  important  of 
these  being  bad  food  and  heredity. 

Leprosy  occurs  at  all  ages.  The  youngest  patient  who 
contracted  the  disease  in  Tracadie  was  eight  years  of  age, 
and  the  oldest  was  over  eighty.  Males  and  females  are 
affected  in  about  equal  numbers. 

It  might  here  be  stated  that,  quite  recently,  an  exceed- 
ingly interesting  report  has  been  made  upon  leprosy  in 
the  Sandwich  Islands.  The  Board  of  Health  of  Hono- 
lulu invited  Dr.  Arning,  the  celebrated  German  bacte- 
riologist, to  investigate  the  nature  of  the  disease.  After 
two  years'  work  a  report  has  been  published.  Dr.  Arning 
discovered  that  in  the  anaesthetic  form  the  bacilli  were 
found  in  the  trunks  of  nerves  supplying  the  affected 
parts,  and  not  in  the  anaesthetic  patches  or  in  the  chronic 
sores.  He  was  never  able  to  find  the  bacilli  in  the 
blood,  even  during  the  febrile  attacks.  He  did  not  suc- 
ceed in  cultivating  the  bacilli  in  any  of  the  ordinary  arti- 
ficial soils,  nor  was  he  able  to  produce  the  disease  in  any 
of  the  lower  animals  by  inoculation.  Dr.  Arning  has 
come  to  the  conclusion  that  the  bacillus  lepras  is  a  para- 
site limited  to  the  human  race,  and  that  it  is  transmissible 
directly  from  individual  to  individual,  or  passes  through 
an  intermediate  (spore)  condition. 

Diagnosis. — It  is  difficult  to  recognize  leprosy  in  its 
earlier  stages,  but  when  the  tissue-changes  already  de- 
scribed have  commenced  the  diagnosis  is  a  comparatively 
easy  matter.  In  districts  where  the  disease  is  prevalent 
physicians  attain  great  skill  in  recognizing  it  in  the 
very  earliest  stages.  The  maladies  with  which  it  is  most 
frequently  confounded  are  syphilis,  lupus,  multiple  sar- 
coma of  the  skin,  and  vitiligo.  In  its  earlier  stages  it 
might  be  taken  for  pemphigus  or  morphoea.  Sir  Eras- 
mus Wilson  held  the  view  that  morphoea,  as  we  meet 
with  it  in  the  Anglo-Saxon  race,  was  a  remnant  of  lep- 
rosy, but  his  opinion  has  not  been  confirmed  by  other 
observers.  Of  all  the  diseases  mentioned  syphilis  is 
most  likely  to  be  mistaken  for  leprosy.  In  leprous  dis- 
tricts cases  of  syphilis  are  frequently  treated  as  lepers. 
In  the  Tracadie  lazaretto  there  was  one  undoubted  case 
of  syphilis. 

On  the  other  hand,  in  countries  •where  lepra  seldom  oc- 
curs a  case  of  the  macular  variety  might  be  taken  for 
syphilis.  In  the  former  disease  the  occurrence  of  tuber- 
cles, areas  of  infiltration,  anaesthetic  patches,  atrophy  and 
contraction  of  muscles  ought  to  distinguish  it  froru  con- 
stitutional syphilis. 

In  vitiligo  the  general  health  is  good  and  there  is  no 
pathological  change  in  the  skin,  except  the  absence  of 
pigment. 

Cases  of  multiple  sarcoma  of  the  skin  have  been  mis- 
taken for  acute  tubercular  leprosy.  A  diagnosis  might 
readily  be  made  by  microscopical  examination  of  the  tu- 
bercles. In  the  former  disease  the  structure  peculiar  to 
sarcoma  would  be  demonstrated,  and  in  the  latter  the  ba- 
cilli of  leprosy.  It  is  rare  indeed  that  leprosy  runs  such 
an  acute  course  as  to  be  mistaken  for  sarcoma. 

Prognosis. — As  a  rule  the  prognosis  is  extremely  un- 
favorable.   In  almost  all  cases  a  fatal  result  follows,  either 


directly  or  indirectly,  from  the  disease.  According  to 
Danielsen  and  Boeckh  the  tubercular  form  has  an  average 
duration  of  from  eight  to  nine  years.  The  anaesthetic 
variety  lasts  much  longer. 

In  the  Tracadie  lazaretto  the  writer  found  one  patient 
who  had  then  been  twenty-four  years  an  inmate,  and  the 
disease  was  continually  progressing. 

The  duration  is  much  influenced  by  the  care  taken  of 
the  patients.  They  live  longer  when  they  are  removed 
from  their  leprous  surroundings  and  are  placed  under 
good  hygienic  conditions,  with  appropriate  tonic  treat- 
ment. There  is  an  acute  form  of  leprosy  which,  although 
rare,  is  sometimes  met  with.  In  it  the  disease  runs  its 
course  sometimes  in  a  few  months.  On  the  other  hand, 
there  have  been  cases  which  have  entirely  recovered.  The 
writer  found  a  patient  in  tlie  Tracadie  lazaretto  who  was 
then  seventy  years  of  age,  and  who  had  suffered  from 
leprosy  forty  years  previously.  She  was  admitted  to  the 
hospital  on  Sheldrake  Island  in  1844,  when  it  was  first 
established.  During  the  five  or  six  years  of  her  residence 
there  she  suffered  from  anaesthetic  leprosy.  She  lost  all 
the  fingers  of  both  hands,  leaving  only  the  first  phalanges 
of  the  thumbs.  The  patient  wTas  discharged  cured,  and 
afterward  married.  She  became  the  mother  of  three 
children,  one  of  whom  has  now  been  over  twenty-five 
years  in  the  hospital.  The  other  two  remained  free  from 
the  disease.  She  has  been  subject  during  the  last  two  or 
three  years  to  perforating  ulcers  of  the  foot.  They  have 
probably  been  caused  by  defect  in  nutrition — a  result  of 
leprosy  rather  than  a  symptom  of  the  disease  itself  ;  other- 
wise the  patient  is  quite  well  and  more  active  than  most 
women  of  her  age. 

Treatment. — A  great  variety  of  remedies  have  been 
used  from  time  to  time  in  leprosy,  but  no  specific  has  yet 
been  discovered.  The  course  of  the  disease  can  doubt- 
less be  much  modified  by  improving  the  surroundings  of 
the  patient.  Good  food,  fresh  air,  and  a  comfortable 
dwelling  are  of  great  service. 

The  treatment  may  be  conveniently  divided  into  in- 
ternal and  external.  Iron,  cod-liver  oil,  and  stomachic 
tonics  have  been  found  useful  in  supporting  the  strength. 
Iodide  of  potassium,  mercury,  and  arsenic  have  been 
administered  as  alteratives.  Of  late  years  chaulmoogra 
and  gerjun  oils  have  been  highly  recommended  by  phy- 
sicians in  leprous  districts.  The  former  is  best  given 
in  the  form  of  emulsion.  Four  of  the  cases  at  Tra- 
cadie were  treated,  at  the  writer's  suggestion,  by  the  in- 
ternal administration  of  chaulmoogra  oil  and  the  local 
application  of  gerjun  oil.  Three  of  the  patients  ceased 
taking  the  internal  remedy,  as  it  disagreed  with  the  stom- 
ach. The  fourth,  a  case  of  tubercular  leprosy,  persevered, 
and  developed,  after  some  weeks,  symptoms  of  acute 
mania,  which  disappeared  when  the  drug  was  discontin- 
ued. The  remedies  did  not  appear  to  produce  favorable 
results  in  any  of  the  cases.  Gerjun  oil  has  been  highly 
spoken  of  by  Dr.  Hillis,  of  the  leper  asylum  in  British 
Guiana.  Hoang-nan,  the  powdered  bark  of  a  species  of 
strychuos,  is  said  to  be  of  service. 

The  external  treatment  is  adapted  principally  for  the 
relief  of  pain  and  the  healing  of  ulcerated  patches.  The 
means  to  be  adopted  depend  on  the  condition  present. 
Nitrate  of  silver  solution  is  used  as  an  application  to 
sores  on  the  mucous  membranes.  Iodine  is  applied  over 
the  diffuse  infiltration,  and  chaulmoogra  and  gerjun  oils, 
as  well  as  the  oil  of  the  cashew  nut,  have  been  used  as 
outward  applications.  Notwithstanding  the  employment 
of  any  or  all  of  these  remedies,  the  disease  in  almost  all 
cases  goes  on  to  a  fatal  result. 

Dr.  Arning  found,  in  the  external  use  of  salicylic  and 
pyrogallic  acids,  agents  of  undoubted  value  for  sympto- 
matic local  treatment.  With  these  agents  he  was  enabled 
to  destroy  leprous  tubercles,  and  often  diffused  leprous 
infiltrations,  and  sometimes  even  to  restore  the  feeling 
lost  over  the  infiltrated  patches.        'James  E.  Graham. 

LE  PRESE  is  a  sulphur  spa,  beautifully  situated  on 
Lake  Poschiavo,  in  the  Lower  Eugadine,  Switzerland. 
Although  it  lies  at  an  elevation  of  about  3,500  feet  above 
the  sea,  the  climate  is  comparatively  mild  and  equable, 
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in i ..rat in .  for  the  season  from  the  middle 
ol  June  i"  the  middle  of  S<  ptembei  being  about  62.5  F, 
There  la  bul  one  spring  al  Le  Prese,  which  la  known  aa 
l  -  ente  Caddea,  oi  which  the  following  is  the  com- 
position, as  determined  by  Dr.  Wittetein, 
Each  litre  contains  of — 

Qnmme, 

i  i  it  if  i  sulphate '   I 

' 

Ammonium  sulphate 0.0090 

phate  

0.0046 

in  phosphate 0.0038 

in  subsulphate I 

phate O.i 

■  bonate 

i  

' 

ale  matters lui'.M.»' 

Total  solid  constituents 0.8178 

The  gases  are  carbonic  acid  and  sulphuretted  hydrogen. 
The  water  is  taken  internally,  sometimes  mixed  with 
milk,  and  i-  also  employed  in  the  form  of  baths  and 
douches.  A  course  of  treatment  usually  extends  over  a 
period  of  three  weeks.  Le  Prese  i-  frequented  by  suj 
i  -  from  scrofulous  affections  ;  chronic  laryngeal  and 
bronchial  catarrh  ;  various  skin  disi  ases  eczema,  herpes, 
ecthyma, and  psoriasis;  anaemia,  chlorosis,  and  menstrual 
irregularities  ;  and  from  the  effects  of  poisoning  by  mer 
cury,  lead,  or  arsenic.  T.  /..  8. 

LESLIE  WELL.     L  id  Post-office,  Leslie,  [ng- 

ham  County,  Mich. 

Aii  i--.  From  Jackson,  Mich.,  by  Saginaw  Division 
ol  Michigan  Central  Railroad  to  Leslie. 

Analysis  (Professor  R.  (.'.  Kedzie).— One  pint  con- 
tains : 

Oriiins. 

Carbonate  of  potassa I 

if  sodn 

Carbonate  of  magnesia 0.G50 

nut"  of  iron 0.171 

I   lime  .  : 2.214 

Sulphate  of  lime I 

i  ii  216 



Total -1.790 

Carbonic-acid  gas 168  cub.  in. 

A  mild  carbonated  calcic  water. 

Leslie  i-  situated  in  the  southern  pari  of  Michigan, 
sixteen  miles  north  of  Jackson.  Ii  has  a  population  of 
about  eleven  hundred.     There  is  a  bath-house  connected 

will,  the  well.  G.  /»'.  /•'. 

LEUCOCYTH/EMIA  (Bennett),  LEUK/EMIA  (Virchow). 
Histork  \i   Nmni  —The  first  accurate  description  of 
this  affection  was  published  by  Professor  J.  II.  Bennett, 
oi  Edinburgh,   in   the   Edinburgh  Medical  and  >'»/■ 
Journal  for  October  1,   lS4o.      In    hi-  report    he  drew 

particular  attention  to  the  chief  anal ical  feature  of  tin 

disease  -the  abnormal  increase  in  the  number  of  white 
blood-cell: — but  attributed  ii  to  a  "  suppuration  of  the 

bl 1.  independent  of  inflammation."     He  also  noted  the 

enlargement  of  the  spleen  and  lymphatic  glands,  which 
was  well  marked  in  his  case,  but  iliil  not  appreciate  the 
tion  "i  cause  and  effect  between  the  blood  lesion  and 
the  glandular  hypertrophy. 

Si\  weeks  after  Bennett's  publication  Professor  Vir- 
chow, of  Berlii  ed  his  1 1  the  diseasein 

the  Bee 1  number  for  November  of  Froriep'a   \ 

II.  re<  ignized  the  facl  that  the  condition  of  the  blood 
was  iini  due  to  suppuration,  bul  to  an  excess  of  normal 
element-  furnished  by  the  lymphatic  system,  and  pro- 
posed the  name  ot  leukaemia,  from  the  gross  appearance 

ol   the  bl I  in  high  degrees  ol   the  affection.     In  1851 

Bennett  proposed  for  this  affection  the  name  of  leucocy 
tliemia  (while  cell  blood),  wbieh  has  since  been  gener- 
ally adopted  bj  English  writers.  It  is  more  accurate 
than  the  term  leukaemia  (white  blood),  which  might  be 
applied  to  the  appearand  ol  the  bl 1  after  a  meal  con- 
taining fat  .  and  la  more  comprehensive,  since  the  dis 
may  exist  in  will  mail.  without  the  color 


nf  the  blood  being  sensibly  affected.  Nevertheless  it  has 
been  practically  rejected  by  German  writer-,  whose  im- 
portant contributions  to  our  knowledge  of  this  dis< 
entitle  their  preferences  to  respectful  consideration.  The 
term  leukaemia  will,  therefore,  he  used  interchangeably 
with  leucocythaemia  in  the  course  of  this  article. 

An  atom  i<  \i.  Characters.— The  characteristic  lesion 
of  leucocythaemia — the  abnormal  increase  in  the  number 
of  the  white  blood-cells — is  secondary  to  hyperplasia  of 
one  or  more  organs  of  the  lymphatic  system,  in  which, 
with  reference  to  the  causation  of  this  affection,  are 
rail]  iin  hided  the  spleen  and  lymphatic  glands  proper, 

and  the  marrow  of  the  h -.    The  part  taken  in  the  ; 

ductioii  of  leucocythaemia  by  other   lymphatic   organs, 
-ueh  as  the  thymus  and   thyroid  bodies,  the  tonsils  and 
intestinal  glands,   is  not   thoroughly  established.      The 
thymus  has  been  found  persistent  and  much  enlarged  in 
-..me  tare  instances  ;   but  as  the  affection  i-  essentially 
one  of  adult  life — the  greatest  number  of  cases,  according 
to  Mosler,  being  found  in  men  between  thirty  and  1- 
and  in  women  between  forty  and  fifty— the  part  taken  in 
iis  production  by  affections  of  the  thymus  is  doubtful. 
The  cases  attributed  to  a  diseased  thymus  were  reported, 
for  the  ni'i-i  part,  before  attention  bad    been  called 
Neumann  to  disease  of  the  bone  marrnu  as  a  causative 
factor  of  leucocythaemia,  and,  therefore,  there  is  no  pr< 
thai  these  cases  wen-  not  of  the  myelogenous  form.     ! 
same  criticism  applies  to  a  case  of  Bennett's — that  ol  a 
w  oman,  aged  sixty,  with  cancer  of  the  lung,  thyroid  body, 
and  lymphatic  glands  <«f  the  neck — in  which  the  bl 
was  leucocythaemia 

Al  pre-eni  three  forms  of  the  disease  are  recognized— 
the  -picnic,  lymphatic,  and  myelogenous — corresponding 
to  pathological  changes  in  those  organ: — the  spleen,  lym- 
phatic glands,  and  marrow  of  the  bone- — from  which  the 

white  bl 1  -cells  are  derived  under  normal  circumstan 

In  health  there  i-  a  temporary  increase  in  the  number  of 
the  w  bite  bl<  lod-cells  after  meal-,  corresponding  to  tin 
incident  hyperemia  of  the  spleen  and  lymphatic  glai 
This  physiological  condition  is  known  as  It  ucocvt 

The  first  -lane  of  leucocythaemia  i-  one  of  hyperemia, 
which  differs  from  the  normal  condition  just  mentioned 
in  that  it  i-  persistent  and  leads  to  numerical  hypertrophy 
of  the  lymphatic  glandular  elements. 

In  the  spleen  the  hyperemia,  in  the  firsl  stage,  is  in- 
teii-e  and  Ii  ads  to  great  enlargement  and  softening  of  the 
organ,  w  hich  is  lobulated  on  ii-  surface,  the  di ; 
corresponding  to  the  insertions  of  the  fibrous  trabeculae. 
This  enlargement,    due    to    vascular  engorgement,   and 
therefore  functional,  soon  become-  structural  or  organic, 
from   permanent  increase  in  the  number  of  the  cells 
the  splenic  pulp.    The  Malpighian  corpuscles  of  the  spleen 
are  not,  as  a    rule,  prominent   in  cases  of  purely  spli 
leucocythaemia,  bul  often  undergo  decided  hypertrophy 
in  the  lymphatic  and  lieno-lymphatic  varieties.     In  the 
splenic  form  the  cut  surface  is  firm,  even,  smooth,  and 
sometimes  without  a  trace  of  follicle-  ;  ii-  normal  macro- 
scopic appearance  may  have  entirely  disappeared,  so  that 
it  resembles  very  closely  the  liver  on  section.     I'nder  Ihe 
microscope,  in  -ueh  a  case,  the  normal  structure  of  the 
spleen — reticulum,    trabeculae,   and    follicle: — is   plainly 
apparent.      In  other  cases  the   macroscopic  appearai 
of  a  cul   surface  precisely  resembles  that  of  a  normal 
spleen,  and  the  follicles  may  be  quite  sharply  defined  and 
prominent.     The  most  striking  alteration  in  the  spleen  i> 
ii-  enlargement,  which  may  be  enormous.     The  hyper- 
Irophied  organ  may  till  the  space  between  the  ribs  and 
the  groin  on  the  left  side,  and  extend  from  the  spine  be- 
yond the  umbilicus.     It-  weight  may  be  ten  or  fifteen 
times  greater  than  normal.     The  results  of  chronic  in- 
flammation of  ii-  peritonea]  covering,  in  the  form  of  o] 
ities,  thickenings,  and  adhesions  to  neighboring  organs, 
are  commonly  observed.      Htemorrhagic  infarctions  are 
also  met  with.     The  changes  in  the  lymphatic  glands 
those  of   simple   hyperplasia.      The   peripheral    glai 
are  generally    firsl  affected  ;   later  those  nearer  the  tho- 
racic dint.  '  The  glands  of  the  groin,  mesentery,  axilla, 
neck,  and  mediastinum  are  most  often  involved,  bul  in 
extreme  cases  all  the  glands  of  the  body  are  enlarg 
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They  frequently  attain  the  size  of  a  hen's  egg,  and  may 
be  as  large  as  a  man's  fist.  They  vary  in  color,  some  be- 
ing white,  others  yellow,  gray,  or,  as  in  the  case  of  the 
bronchial  glands,  dark  purple,  or  even  black,  from  pig- 
mentary deposit.  Their  consistence  is  generally  soft, 
sometimes  almost  fluctuating.  The  alterations  in  the  mar- 
row are  analogous  to  those  in  the  other  lymphatic  organs. 
Microscopically,  they  are  seen  to  consist  of  an  enormous 
increase  of  leucocytes,  which  often  give  to  the  tissue  the 
macroscopic  appearance  of  suppuration.  The  appear- 
ances of  the  marrow  to  the  unaided  eye  are  twofold,  and, 
at  first  sight,  very  diverse.  In  the  first  form  it  is  of  a 
grayish-yellow  of  yellowish-green  color,  closely  resem- 
bling thick,  creamy  pus.  In  the  second,  it  is  of  a  gray- 
ish-red or  meat-red  tint,  and  possesses  a  soft,  gelatinous 
consistence.  These  different  appearances  are  attributed 
by  Ponfick  to  various  densities  of  the  cell  accumulations 
and  to  corresponding  variations  in  the  fulness  of  the 
blood-vessels.  By  careful  examination  the  leucocytes 
may  be  seen  to  be  embedded  in  an  extremely  fine  reticu- 
lar tissue.  In  this  newly  formed  lymphoid  tissue  there 
may  be  apoplectic  extravasations,  such  as  often  occur  in 
the  spleen  in  the  lienal  form  of  the  affection.  The  bones 
of  which  the  marrow  is  most  often  the  seat  of  the  leuco- 
cythaemic  process  are  the  sternum,  ribs,  and  vertebrae. 

Changes  in  other  than  lymphatic  organs  are  secondary 
to  the  altered  state  of  the  blood,  and  consist  in  the  forma- 
tion of  lymphatic  tissue,  either  as  a  diffuse  infiltration  or 
in  nodular  masses  resembling  miliary  tubercles.  The  or- 
gans chiefly  affected  are  the  liver  and  kidneys.  The  for- 
mer may  be  so  greatly  enlarged  as  to  reach  the  crest  of 
the  ileum.  "  Lymphadenoid  "  tissue  has  also  been  found 
in  the  lungs  and  muscles,  on  the  pleura,  peritoneum,  and 
mucous  membranes  of  the  air-passages  and  stomach. 
The  peritoneum  may  be  covered  with  small  nodules,  vary- 
ing in  size  from  a  pin's  head  to  a  pea,  gray  in  color,  and 
almost  transparent.  Under  the  microscope  these  nodules 
are  seen  to  be  made  up  of  reticular  tissue  infiltrated  with 
round  cells,  and  may  also  contain  giant  cells.  This 
"  leuka?mic  peritonitis"  may  closely  resemble  miliary 
tuberculosis  or  miliary  carcinoma.  In  Laache's  Case 
II.  the  peritoneum,  including  its  different  omenta,  was 
thickly  strewn  with  nodules  composed  of  a  reticulum 
containing  round  cells,  with  numerous  giant  cells  and 
large  round  cells  arranged  in  spaces,  so  as  to  resemble  the 
structure  of  alveolar  sarcoma.  When  lymphatic  struct- 
ures other  than  the  spleen,  lymph-glands,  and  bone-mar- 
row are  involved  in  the  leukemic  process  there  is  always 
room  for  difference  of  opinion  as  to  whether  the  affection 
is  primary  or  due  to  a  secondary  infiltration  of  leucocytes. 

Changes  in  the  Retina. — The  retina  is  the  seat  of  im- 
portant lesions,  first  described  by  R.  Liebreich  in  1861. 
Their  frequency  can  only  be  determined  by  an  ophthal- 
moscopic examination  of  all  cases,  since  in  some  they 
have  not  been  accompanied  by  visual  disturbance  on  ac- 
count of  their  peripheral  situation.  The  slightest  changes 
in  or  near  the  macula  lutea  produce  scotomata,  the  size 
of  which  is  in  direct  ratio  to  that  of  the  lesion.  In  all 
well-marked  cases  of  leucocythaemia  the  color  of  the  fun- 
dus oculi  is  of  an  orange- yei low  tint.  The  retinal  veins 
are  pale  and  much  broader  than  normal,  and  traces  of 
retinal  haemorrhage  are  commonly  observed  ;  they  were 
found  in  four  out  of  five  cases  examined  by  Gowers.  This 
tendency  to  haemorrhage  cannot  be  solely  attributed  to 
malnutrition  of  the  vessel-walls,  as  in  pernicious  anaemia, 
but  is  undoubtedly  favored  by  the  aggregation  of  leuco- 
cytes in  the  retinal  vessels.  Besides  the  extravasations, 
whitish-yellow  spots  are  observed,  generally  with  a  red- 
dish border  of  extravasated  blood.  They  are  composed 
of  leucocytes  and  are  analogous  to  the  lymphoid  growths 
in  other  organs.     Their  situation  is  generally  peripheral. 

Changes  in  the  Blood. — The  characteristic  blood-change 
is  the  disproportionate  increase  in  the  number  of  the  white 
cells,  which,  in  extreme  degrees  of  the  affection,  may  be 
actually  greater  than  that  of  the  red.  The  macroscopic 
effect  of  an  increase  in  the  number  of  the  leucocytes  suf- 
ficient to  constitute  leucocythaemia  is  a  pale-red,  grayish- 
red,  or  chocolate  color  ("  milchchocolade"),  according  to 
the  degree  of  the  affection.     The  cells  may  vary  greatly 


in  size  and  appearance.  For  example,  in  a  case  reported 
by  Mosler  {Berlin.  Klin.  Woch.,  1876,  No.  49)  the  small- 
est white  cells  were  one-third  smaller  than  the  red  ;  the 
largest  more  than  double  the  size  of  the  red,  some  even 
four  times  as  large.  To  similar  variations  in  the  size  and 
other  properties  of  the  cells  Virchow  has  attributed  a 
diagnostic  significance.  He  distinguished  two  forms  of 
leucocytluemia,  the  one  originating  in  the  spleen  and 
manifesting  itself  by  the  presence  in  the  blood  of  numer- 
ous cells  identical  with  those  of  the  splenic  pulp  ;  the 
second,  a  lymphatic  form  characterized  by  the  presence 
in  the  blood  of  cells  of  which  the  majority  are  identical 
with  the  elements  of  the  lymphatic  glands.  Of  late  years 
considerable  doubt  has  been  thrown  upon  the  accuracy  of 
these  distinctions.  It  is  certain  that  in  pure  splenic  1cm 
cocythsemia  the  diameter  of  the  white  cells  may  vary 
from  5  n  to  15  n.  Neumann  regards  the  presence  of  red 
nucleated  cells  in  the  blood  as  characteristic  of  medullary 
leucocythaemia.  These,  although  carefully  looked  for, 
were  never  found  in  a  remarkable  case  of  Mosler's  {loc. 
cit.),  which  may  be  regarded  as  typical  of  primary  medul- 
lary leucocythaemia,  but  the  blood  contained  white  cells 
much  larger  than  any  hitherto  observed,  which  were  found 
to  be  identical  with  cells  withdrawn  during  life  from  the 
diseased  marrow  of  the  sternum.  The  reduction  in  the 
number  of  the  red  corpuscles  is,  as  a  rule,  not  extreme. 
Cases  have  steadily  proceeded  to  a  fatal  termination  with- 
out a  reduction  of  more  than  fifty  per  cent,  in  the  num- 
ber of  these  elements.  Exceptional  cases  have  been  re- 
ported in  which  the  number  of  the  red  corpuscles  has 
been  as  small  as  that  found  in  pernicious  anaemia,  namely, 
0.5  million  per  cubic  millimetre.  The  proportion  of  hae- 
moglobin to  red  corpuscles  is  also  well  maintained,  rarely 
sinking  below  seventy-five  per  cent.  The  dimensions  of 
the  red  corpuscles  are  either  normal  or  slightly  below 
normal.  The  number  of  white  and  red  cells  together  is 
below  that  of  the  normal  number  of  red  corpuscles,  a 
point  of  some  importance  in  discussing  the  pathogeny  of 
the  disease.  Lactic  and  formic  acids  and  hypoxauthine 
have  been  found  in  considerable  quantity  in  the  blood  ; 
also  an  albuminoid,  gelatinizing  substance  closely  resem- 
bling gelatine.  From  the  blood  after  death  are  deposited 
certain  crystals,  first  described  by  Charcot  in  1853.  They 
were  first  observed  in  this  country  by  Dr.  White,  in  the 
blood  of  a  patient  under  the  care  of  Dr.  Bowditch  at  the 
Massachusetts  General  Hospital  in  1858.  They  are  de- 
scribed as  colorless,  elongated  octohedra,  "  exhibiting 
irregularities  of  form  indicating  an  organic  structure." 
They  were  named  by  Dr.  White  leukosin,  and,  subsequent- 
ly, by  Dr.  Howard  Damon,  who  observed  them  in  a  case 
of  his  own  in  blood  taken  before  death,  leucoorystallin. 
The  specific  gravity  of  the  blood  is  diminished  owing  to 
the  reduction  in  the  number  of  red  corpuscles,  the  dimin- 
ished amount  of  albumen,  and  the  retention  of  the  normal 
amount  of  water.  The  blood-vessels  in  leucocythaemia 
are,  as  a  rule,  well  filled.  This  is  in  marked  contrast  to 
what  obtains  in  pernicious  anaemia,  in  which  affection 
the  entire  mass  of  the  blood  is  notably  reduced.  The 
proportion  of  fibrin  is,  as  a  rule,  increased. 

Clinical  History. ^-The  onset  of  leucocythaemia  is 
insidious  and  its  progress  gradual.  An  attempt  has  been 
made  to  divide  the  course  of  the  disease  into  two  stages  : 
1.  A  stage  of  development  of  the  leucocythaemic  prog- 
ress in  the  organs  first  attacked  and  in  the  blood.  The 
shortest  duration  of  this  stage  may  be  but  a  few  days  ; 
the  longest  eight  years.  It  averages  from  one  to  twTo 
years.  In  Mosler's  above-quoted  case  of  medullary  leu- 
kaemia it  seems  to  have  lasted  between  six  and  seven 
years.  2.  The  extension  of  the  process  to  other  organs, 
which  coincides  with  the  establishment  of  the  leukaemic 
cachexia.  This  division  is  too  anatomical,  too  objective, 
for  clinical  purposes. 

The  first  symptoms  complained  of  are  weakness  and 
indisposition  to  exertion,  either  physical  or  mental  ;  loss 
of  appetite,  indigestion,  dyspnoea  on  exertion  ;  later, 
haemorrhages  from  mucous  surfaces,  either  spontaneous, 
as  in  the  form  of  epistaxis,  or.  after  any  traumatism,  such 
as  the  extraction  of  teeth  ;  diarrhoea,  oedema  of  the  feet 
and  legs,  and  ascites. 
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Thi  two  latter  symptoms  are  most  prominenl  when 
the  affection  Is  markedrj  splenic,  but  it  is  not  necessary 

ii.  the  producti i  ascites  that  the  liver  be  enlarged,  as 

evidenced  by  Bennett's  second  case,  in  which  1 1 1 i --  symp- 
tom was  present  with  a  liver  weighing  but  three  pounds 
twelve  ounces.  Ascites  may  be  due  to  enlarged  liver,  to 
enlarged  Bpleen,  t"  leukemic  peritonitis,  or  to  one  or 
more  of  these  causes  combined  with  the  impoverished 
..I  the  blood.  The  appetite  is  generally  greatly  Im- 
paired,  but  may  be  voracious,  as  in  a  case  of  splenic  leu 
cocythsemia  reported  by  Professor  Da  Costa  in  the 
Jour. of  the  Med.  Sri.,  for  January,  1875.  Notwithstanding 
the  inordinate  consumption  of  food  and  the  absence  of 
diarrhoea,  the  patient's  loss  of  flesh  was  progressive.  In 
a  case  of  Mosler's,  also,  the  digestion  was  unimpaired  and 
the  body-weight  maintained,  while  tin-  blood  was  choco- 
late colored  and  the  while  cells  were  to  the  red  as  two  to 
three.  Night  sweats  may  be  a  sy  mptom  of  early  appear- 
ance and  obstinate  continuance.  Dizziness  is  sometimes 
extreme,  as  in  a  ease  reported  by  Dr.  F.  C.  Curtis,  in  the 
Am.  Jour,  of  tin  Med.  Sri,  for  October,  1876,  the  patient 
walking  with  his  legs  wide  apart  and  using  a  cane  to  sup- 
port and  steady  himself.  The  dizziness  is  aggravated  by 
movement,  and  may  disappear  entirely  when  the  patient 
is  at  rest  In  the  Bplemc  variety  the  patient  may  com- 
plain of  dull  pains  and  a  sense  of  weight  in  the  left  hypo- 
Chondrium,  In  the  medullary  form,  tenderness  over  the 
affected  bones,  particularly  the  sternum,  is  to  be  soughl 
for.  Visual  disturbances,  due  to  haemorrhage  and  leu- 
ksemic  deposit,  are  common,  although,  even  when  these 
are   not   complained  of,  marked    retinal    changes   may  he 

detected  with  the  ophthalmoscope.  In  the  absence  of 
Bwelling  of  superficial  lymphatic  glands  and  colossal  en- 
largement of  the  spleen,  there  is  no  characteristic  furies 

of  this  disease.  In  marked  contrast  to  what  obtains  in  per- 
nicious anaemia,  the  cheeks  may  present  a  circumscribed 
redness  even  in  a  late  stage  of  the  affection.  Although 
irregular   pyrexia   is  often  observed,   the  temperature, 

pulse,  and  respiration  oiler  nothing  that  can  be  truly 
called  diagnostic. 

Hypoxanthine  has  been  frequently  found  in  the  urine, 
and  is  said  to  be  present  only  when  the  spleen  is  involved 
in  the  morbid  process.  The  uric  acid  is  increased,  and 
may  reach  six  (Laaehc)  or  even  eight   limes  (Bartels)  the 

normal  percentage.     This  increase  has  been  attributed  to 

insufficient  oxidation  from  want  of  red  corpuscles,  and 
to  the  splenic  tumor ;  but  neither  explanation  suffices,  for 

in  chlorosis,  in  which  the  red  corpuscles  are  often  fewer 
in  number  than  in  leUCOCJ  t  ha-mia,  it  has  not  been  ob- 
served, and  splenic  tumors  are  not    always  attended  with 

this  byperexcretion.  The  occurrence  of  suppuration  may 
be  followed  by  a  decided  increase  iii  the  proportion  of 

red    cells   tO   white.      Thus,  in    a    ease   of   Laache's   there 

were  extensive  pysemic  abscesses,  which  had  their  start- 
ing point  iii  a  superficial  gangrene  of  the  skin,  caused  by 
the  hypodermatic  injection  of  dialyzed  iron.  The  propor- 
tion of  white  to  red  cells  which,  before  the  suppuration, 
had  been  as  1  tO  10,  decreased  to  1  to  80.  The  si/e  of  the 
spleen  may  greatlj  diminish,  even  in  eases  which  stead- 
ily progress  to  a  fatal  result.  ■  In  the  case  just  men- 
tioned, the  spleen,  which  had  advanced  to  the  right  be- 
yond  the  middle  line,  and  downward  almost  to  the 
symphysis,  became  gradually  smaller,  until  just  before 
death  its  lower  i  ion  ndary  was  but  three  centimetres  below 
the  costal  border. 
Pathogenesis      A  thoroughly  satisfactory  theory  of 

the  nature  of  leiici  >cy  t  ha'inia  has  yet  to  lie  otl'ered.      Both 

on  account  of  its  Ingenuity,  as  well  as  because  there  is  no 

belter  one  to  bring  forward,  the  theory  of  Norris.  of  Bir- 
mingham, deserves  mention.  It  is  based  upon  a  series  of 
laborious    researches,  and   cannot  tail  to  meet  with   favor 

from  the  main  who  hold  that  the  red  corpuscles  are,  at 

hast,  iii    part,  derived    from  the  white.      It  is  simply  that 

the  while  cells  Circulating  in  the  bl I,  both  in  health  and 

disease,   ha\e    eseaped    coin  ersinii    into  red    COipUSCleS   on 

account  of  the  shortness  of  their  stay  in  the  lymphatic  or- 
gans. In  health.  Norris  holds,  the  vast  majority  of  the 
lymphatic  cells  are,  before  leaving  the  site  of  their  pro 

auction,    converted    into  a    pale,  Colorless   disk,    first    ob- 


d  by  the  late  .J.  Hughes  Bennett,  in  chyle  taken 

from  the   thoracic  duet,  and  lately  described   and  figured 

moBl  elaborately  by  Norris,  of  Birmingham,  in  his  valu- 
able work  on  the  "Physiology  and  Pathology  of  the 
Blond."  The  conversion  is  called  by  Norris  the  major 
procett  of  blond  formation,  in  contradistinction  to  the 
change  into  red  corpuscles,  which  he  supposes  i)l(.  white 
cells  to  undergo  while  circulating  in  the  vessels  This 
he  designates  the  minor  process.  For  the  proper  de- 
\i -lopmi  ni  oi  the  primary  lymph-cells,  a  certain  amount 
of  detention  in  the  retiform  tissue  of  the  glands  is  easen 
tial,  a  period  of  incubation  which  is  interfered  with  to 
a  greater  or  less  extent  when  these  organs  are  the  seat  of 
hyperemia,  the  effect  of  which  is  to  hasten  their  escape 

into  the  general  circulation,  where  they  are  obs  rvcd  as  the 

ordinary  white  blood-cell.  The  normal  glandular  hyper- 
emia occurring  during  the  digestion  of  food  is  accom- 
panied by  an  increase  in  the  number  of  the  white  cells 
Circulating  in  the  blood,  a  condition  known  as  leu< 
Insis,  which  subsides  iii  the  intervals  of  digestion.  In 
leucocylhainia  the  hyperemia  is  continual,  and  in  ad- 
dition, there  is  an  increase  in  the  functional  activity  of 
the  organs  affected,  due  to  numerical  hypertrophy  of 
their  elements.  In  the  w  ords  of  Norris  :  "  Leukh.Tiiiia.  in 
a  word,  is  the  encroachment  of  the  minor  upon  the  ma- 
jor process  of  blood-making." 

An  objection  to  this  theory  is  that,  in  leucocythsemia, 
the  number  of  red  and  while  cells  together  is  less  than 
the  number  of  red  corpuscles  in  health.  There  is  a  defi- 
cit of  red  or  white  cells,  «r  of  both,  of  which  it  takes  uo 
account. 

Under  this  heading  it  is  appropriate  to  mention  the 
fact  that  some  pathologists  deny  the  existence  of  a  purely 
lymphatic  leucocythsemia  While  it  is  generally  held 
that  certain  lesions,  above  described,  of  the  spleen,  lym- 
phatic glands,  and  bone-marrow,  either  separate  or  in 
combination,  are  the  cause  of  leucocythsemia,  it  is  held 
by  smiie  thai  the  spleen  alone  is  the  origin  of  the  disi 
by  others,  that  the  starting-point  may  be  either  in  the 
spleen  or  bone-marrow,  but  that  certainly  the  lymphatic 

glands  are  in  no  way  concerned  in  its  production.  Among 
those  who  believe  that  there  is  but  one  form  of  leuci 
thsemia— the  Bplenic — is  Dr.  Moxon,  who  holds  that  the 
enormous  accumulation  of  leucocytes  found  in  the  mar- 
row, in  the  so-called  medullary  form,  and  the  enlargement 
of  the  lymph-glands  in  the  so-called  lymphatic  variety,  are 
secondarily  due  to  the  deposit  in  these  organs  of  leuco- 
cytes from  the  bloodvessels.  He  points  out  that  in 
health  there  is  always  a  certain  number  of  leucocytes  in 
the  lymph-spaces  of  the  various  tissues,  which  Dr.  Klein 
has  demonstrated  to  be  out-wandered  white  blood-cells, 
and  has  himself  demonstrated  that  in  leucocythsemia 
these  cells  in  the  lymph-spaces  are  increased  in  number. 
They  find  their  way  through  the  lymphatic  vessels  to 
the  glands,  and  if  these  are  pervious,  eventually  re-enter 
the    blood  ;    if,    however,    the    -lands    are   not    pervious, 

they  will  enlarge  by  the  continual  accession  of  out-wan- 
dered white  blood-cells.     The  accumulation  of  leucoi 

in  the  marrow  is,  according  to  Dr.  .Moxon,  caused  by  the 
difficulty  of  the  circulation  in  the  unyielding  venous 
channels,  a  circumstance  favorable  to  the  transmigration 
of  while  blood  nils  ;  "  so  thai."  he  concludes,  "  lym- 
phatic leuch.emia,  is  a  myth  ;  and  the  pathology  of  leii- 
chaemia,  now  so  complex,  should  be  simplified,  when  it 
will  better  conform  with  the  clinical  uniformity  which 
characterizes  the  disease." 

The  writer  inclines  to  the  view  of  Dr.  Moxon  for  the 
following  leas. .n  .  The  lesion  of  Hodgkin's  disease  is  iden- 
tical with  that  of  the  so-called  lymphatic  leucocythamia, 
but  is  unattended  with  an  abnormal  number  of  white 
cells  in  the  blond,  except  in  cases  in  which  there  i- 
smi  in  believe  that  the  splenic  pulp  is  secondarily  af 
fected.      The  onlj   explanation  that  can  be  given  of  these 

different  results  of  an  identical  lesion  is  that  in  thi 
called  lymphatic  leucocythsemia  the  glandular  enlat 
men!  is  secondary.     Much  better  proof  of  the  existence 
oi  a  primary  medullary  leucocythsemia  has  been  advanced 
by  Neumann,  Mosler,  Ponfick,  and  others. 
Etiology. — Leucocythsemia  having  thus  far  been  on- 
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served  to  be  twice  as  common  in  the  male  as  in  the  fe- 
male sex,  it  seems  unreasonable  to  attribute  any  marked 
causative  influence  to  numerous  rapidly  succeeding  preg- 
nancies, as  is  done  by  some  authorities,  since  large  num- 
bers of  women  are  exposed  to  such  depressing  influences. 
The  influence  of  age  is  not  striking,  although  the  great- 
est number  of  cases  occurs  between  the  ages  of  thirty  and 
fiftv.  Cases  have  been  observed  in  infancy — one  at  fifteen 
months  by  Trousseau,  and  another  at  sixteen  months  by 
Hosier,  both  of  the  splenic  variety.  Old  age  is  not  ex- 
empt, one  of  Yidal's  cases  being  sixty-nine  years  of  age. 
Predisposing  causes  are  insufficient  food  and  unfavora- 
ble hygienic  conditions,  with  their  attendant  depressing 
emotions.  The  poorer  classes  furnish  the  greatest  num- 
ber of  cases.  There  is  no  necessary  connection  between 
malarial  poisoning  and  leucocythaemia,  as  is  proved  by 
the  great  frequency  of  the  former  and  the  rarity  of  the 
latter.  Traumatism  has  been  assigned  as  a  cause  both 
of  the  splenic  and  medullary  form,  but  the  same  sort 
of  criticism  is  here  applicable  as  in  the  cases  that  are 
supposed  to  be  clue  to  rapidly  succeeding  pregnancies, 
namely,  that  blows  over  the  splenic  region  and  fractures 
of  bones  are  so  numerous,  as  compared  with  cases  of  leu- 
cocythaemia, that  the  relation  between  them  can  hardly  be 
considered  other  than  accidental.  Long-continued  ex- 
posure to  cold  has  been  the  exciting  cause  in  several  in- 
stances ;  for  striking  proof  of  which  statement  the  reader 
is  referred  to  Mosler's  case  in  the  Berlin.  Klin.  Wbchen., 
1876,  No.  49,  and  to  Laache  ("Die  Aniimie  ").  In  the 
majority  of  cases  the  cause  is  absolutely  unknown. 

Diagnosis. — The  diagnosis  of  leucocythaemia  can  only 
he  made  by  a  microscopic  examination  of  the  blood 
either  before  or  after  death.  In  the  first  case  on  record, 
that  of  Professor  J.  H.  Bennett,  the  condition  of  the  blood 
was  not  detected  until  after  death.  When,  during  life,  a 
drop  of  blood  taken  from  the  finger-pulp  is  examined, 
the  white  corpuscles  are  seen  to  be  greatly  in  excess  of 
the  normal  number.  A  mere  examination  of  a  drop  of 
blood  under  a  "lass  cover  will  suffice  for  the  diagnosis  in 
well-marked  cases  of  the  disease,  but  for  accurate  state- 
ments of  the  grade  of  the  affection  it  is  necessary  that  a 
count  of  both  red  and  white  corpuscles  in  the  same  fields 
be  made  with  one  of  the  counting-instruments  in  general 
use,  such  as  that  of  Gowers,  Ilayem,  Malassez,  or  Tlioma 
and  Zeiss  (see  article  on  Blood,  in  vol.  i.).  The  degree 
of  increase  in  the  number  of  the  white  cells  necessary  to 
establish  the  diagnosis  of  leucocythaemia  is  not  agreed 
upon  by  observers,  and  this  is  not  surprising  when  the 
wide  diversity  of  opinion  regarding  the  normal  propor- 
tion between  white  cells  and  red  is  borne  in  mind.  To 
constitute  leucocythaemia  the  increase  in  the  number  of 
the  white  cells  must  not  only  be  relative,  but  absolute. 
The  examination  of  a  drop  of  undiluted  blood  under  a 
glass  cover  has  often  led  to  the  erroneous  diagnosis  of 
leucocythaemia.  I  was  asked  to  make  an  enumeration  of 
the  blood-corpuscles  in  a  case  in  which  an  examination 
of  a  drop  of  blood  on  a  slide  had  shown  an  apparent  in- 
crease in  the  number  of  the  white  cells.  I  found  a  decided 
reduction  in  the  number  of  the  red  corpuscles,  and  a  pro- 
portion of  1  to  80  between  the  white  and  red,  but  the 
number  of  the  white  per  cubic  millimetre  was  normal. 
In  another  case,  in  which  there  was  marked  tenderness 
in  the  region  of  the  spleen,  without  perceptible  enlarge- 
ment, and  a  history  of  old  malarial  poisoning,  I  found, 
on  rough  examination,  from  twelve  to  fifteen  white  cells 
in  each  field  of  the  microscope  :  but  a  more  careful  ex- 
amination with  the  haemacytometer  demonstrated  that 
this  increase  was  merely  relative.  When  the  number  of 
white  cells  per  cubic  millimetre  is  increased,  and  the  pro- 
portion of  white  to  red  is  as  1  to  50,  the  case  should  be 
kept  under  observation  and  the  blood  frequent ly  exam- 
ined. If  the  case  be  one  of  leucocythaemia,  there  will 
probably  be  a  progressive  increase,  both  absolute  and 
relative,  in  the  number  of  the  white  corpuscles. 

The  affections  with  which  leucocytluemia  is  certain  to 
be  confounded  without  an  examination  of  the  blood  are 
Hodgkin's  disease,  or  pseudo-leukaemia,  and  enlargement 
of  the  spleen  with  malarial  cachexia.  The  different  va- 
rieties of  the  affection — namely,  the  lymphatic,  splenic, 
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and  myelogenous — are  distinguished  by  the  exclusive  or 
predominant  affection  of  lymphatic  glands,  spleen,  or 
bone-marrow  ;  but,  in  addition,  it  is  claimed  that  each 
variety  can  be  determined  by  the  appearance  of  the  white 
cells  under  the  microscope.  In  the  lymphatic  form  the 
leucocytes  are  said  to  be  small,  with  a  relatively  large 
single  nucleus.  In  the  splenic  form  the  cells  are  larger, 
multi-nucleated,  and  finely  granular.  In  the  medullary 
form  the  cells  are  said  to  be  mure  coarsely  granular  than 
in  the  splenic.  In  the  section  on  the  changes  in  the 
blood  I  have  called  attention  to  the  wide  variations  in 
size  of  the  leucocytes  in  cases  of  purely  splenic  leucocy- 
thaemia. The  futilty  of  attempting  the  diagnosis  of  lym- 
phatic leucocytluemia  by  the  microscopic  appearance  of 
the  white  blood-cells  becomes  apparent  when  it  is  re- 
called that  its  very  existence,  as  a  primary  affection,  is 
called  in  question.  The  diagnosis  of  the  myelogenous 
form  is  made,  negatively,  by  exclusion  of  any  lesion  of 
spleen  or  lymphatic  glands,  and,  positively,  by  the  detec- 
tion of  well-marked  tenderness  over  any  of  the  bones, 
particularly  the  sternum  and  ribs. 

It  has  been  claimed  by  Dr.  John  Cavafy  that  the  amoe- 
boid movements  of  the  white  cells  in  leucocythaemia  are 
either  absent  or  greatly  diminished,  and  that,  therefore, 
these  bodies  are  either  dead  or  dying,  and  hence  incapa- 
ble of  development.  "  The  earliest  observations  on  this 
point  were  made  by  Dr.  Laking,  in  1873,  but  remained 
unpublished.  The  results  were  communicated  by  Dr. 
Pye-Smith  to  the  Pathological  Society  in  1878,  and,  in 
the  same  year,  to  The  Lancet  by  Dr.  Cavafy.  Neumann, 
also  in  1878,  found  amoeboid  movements  wanting  or 
very  sluggish  in  a  case  of  leukaemia,  although  they  were 
active  in  the  corpuscles  of  fluid  from  blisters  in  the  same 
patient"  {The  Lancet,  1880,  ii.,  769). 

Prognosis. — The  prognosis  of  leucocythaemia  has 
hitherto  been  regarded  as  absolutely  unfavorable,  prob- 
ably owing  to  the  fact  that  the  disease  has  not  been  rec- 
ognized  until  it  has  reached  an  advanced  stage.  In  the 
earliest  stage,  that  of  hyperaemia  of  the  haematopoietic 
organs,  there  is  reason  to  believe  that  treatment  may  be 
curative.  When,  however,  the  hyperaemia  has  been  fol- 
lowed by  numerical  hypertrophy  of  the  ductless  glands 
the  prognosis  is  decidedly  unfavorable,  and  becomes 
absolutely  so  when  the  leukaemic  infection  has  become 
general,  as  indicated  by  the  new  formation  of  lymphade- 
noid  tissue  in  organs  of  which  it  is  not  a  normal  con- 
stituent, such  as  the  liver,  kidneys,  mucous  membranes, 
and  retina.  For  purpose  of  prognosis,  as  well  as  diag- 
nosis, the  ophthalmoscope  may  be  of  decided  service. 

Death  from  apoplexy  is  not  uncommon,  and  is  caused 
in  what  may  be  termed  a  negative  manner  by  malnutri- 
tion of  the  vessel-walls,  as  well  as  positively  by  the  ag- 
gregation of  leucocytes  within  their  lumen. 

The  duration  of  the  disease  averages  from  one  to  three 
years. 

Treatment. — As  just  stated,  it  is  only  during  the 
first  stages  of  the  disease  that  any  hope  of  curative  treat- 
ment can  be  entertained.  An  early  diagnosis  is  there- 
fore of  the  utmost  importance  from  a  therapeutical  point 
of  viewr.  The  cases  of  cure  reported  have  been,  for  the 
most  part,  in  children  and  infants,  which  may  be  indi- 
rectly due  to  the  fact  that  their  impressible  systems  ren- 
der an  early  diagnosis  easier.  The  very  fact  that  a  child 
has  less  power  of  resisting  the  disease  than  an  adult  is, 
in  a  sense,  favorable  ;  for  very  positive  symptoms  may 
manifest  themselves  when  the  lesion  of  spleen  or  medulla, 
is  so  little  advanced  that  in  an  adult  it  would  in  nowise 
affect  the  general  health.  Mosler  has  reported  the  cure 
of  a  case  of  splenic  leucocythaemia,  the  patient  being  a 
boy  of  ten,  who  "took  a  drachm  and  a  half  of  sulphate 
of  quinine  in  the  course  of  four  days,  and  then  ten  grains, 
and  afterward  six  grains,  daily  ;  he  completely  recov- 
ered." Dr.  Goodhart  reported  to  the  Clinical  Society  six 
cases,  under  two  years  of  age,  in  which  the  spleen  was 
moderately  enlarged  and  the  leucocytes  increased  about 
tenfold.  "They  all  got  better  under  treatment,  the 
medicine  used  being  either  phosphorus  or  the  iodide  of 
iron  or  cod-liver  oil."  Of  all  internal  remedies,  Mosler 
gives  the  preference  to  quinine,  the  effect  of  which  ap-- 
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pears  lobe  augmented  by  cold-water  douches  over  the 
splenic  region.  The  writer  just  mentioned  has  proved  to 
bis  own  satisfaction  that  eucalyptus  globulus,  as  well  as 
quinia,  causes  contraction  of  the  norma]  spleen  (Devi. 
<r  Klin.  Med.,  Bd.  x  .  p.  164)  and,  therefore, 
immends  its  employmenl  In  leukaemia  (presumably 
onh  when  the  spleen  is  affected,  either  primarily  or  sec- 
ondarily), either  alone  or  in  combination  with  piperin. 
He  quotes  some  experiments  ol  Hans  Boenderop  to  Bhow 
thai  this  last  Rubstance  causes  contraction  of  the  spleen 
in  animals  (dogs)  Oil  of  eucalyptus  dissolves  piperin 
very  readily,  and  maj  be  given  with  it  and  quinine  in 
the  form  ot  a  pill.  Buch  a  triplex  pill  was  given  bj  Moa 
ler  in  one  case,  with  the  result  of  improving  all  the 
Bymptoms,  and  apparently  bringing  the  dis<  tand- 

s'lill 

The  favorable  influence  of  arsenic  in  this  disease  also 
seems  to  be  manifest.  In  the  course  of  two  months 
Laache  has  seen  the  red  corpuscles  increase,  during  its 
use,  from  2.6  to  3  8  millions  per  cubic  millimetre,  and  the 
proportion  of  red  to  white  from  8  to  l  to  31  to  I. 

A  local  treatment  of  the  spleen,  with  the  object  of  re- 
ducing it-  size,  Buch  as  cold  affusions  and  electricity,  has 
been  practised;  but,  once  the  affection  is  firmly  estab 
lished  the  spleen  may  vary  greatly  in  size  during  the 
course  of  the  disease  without  corresponding  variations'  in 
the  number  of  the  white  cells.  Still,  such  a  treatment  is 
indicated,  since  in  some  cases  a  reduction  of  the  size  o1 
the  spleen  has  been  attended  with  a  diminution  of  the 
number  of  thi  s<  bodies,  and  if  recovery  is  to  ensue,  it  is 
certainly  nol  with  an  enormously  hypertrophied  spleen. 
Extirpation  ol  the  spleen  i-  nol  to  be  thought  of  in  tlii- 
disease.  Transfusion  of  deflbrinated  blood  has  been  prac- 
tised, with  temporary  benefit  in  some  cases,  bul  cannot  be 
regarded  as  a  curative  measure.      Frederick  J'.  Henry. 

LEUCORRHGEA.     Synonyms:    Fluor  Albus,  / 
Flvss,  The  Whin-.  White  Dischai  - 

Ih.i  imtion. — A  discharge  or  excessive  secretion,  non- 
hsemorrhagic  in  character,  coming  from  any  portion  of 
the  mucous  surface  of  th<'  female  organs  oi  generation. 
In  order  to  understand  thoroughly  what  we  mean  by 
leucorrhoea,  it  will  be  necessary  for  us  to  firsl  obtain  a 
correct  idea  of  the  anatomy  of  the  female  organs  of  gen- 
eration, the  character  of  the  mucous  membranes,  their 
nerves,  lymphatics,  and  blood-channels. 

aning  with  the  vulva,  we  include  in  that  term  the 
-  veneris,  labia  majora  and  minora,  clitoris,  and 
glands  of  Bartholini,  or  the  vulvo-vaginal  glands.  Of 
these  parts  it  is  with  the  glands  of  Bartholini  that  we 
havt  mosl  to  do  in  considering  the  subject  of  non-specific 
leucorrhoea  as  affecting  this  part  of  the  genital  tract. 
These  glands  are  two  in  number,  about  one-third  or  one- 
half  inch  in  diameter,  rounded  or  uniform  in  outline, 
mose  in  character,  and  yellowish  red  in  color.  They 
lie  between  the  cellular  tissue  of  the  vaginal  wall  and  the 
constrictor  muscle  of  the  vagina,  behind  the  lower  part 
of  the  spongy  body.  The  duct,  half  an  inch  in  length, 
passes  forward  to  open  between  the  nymphee  and  the  hy- 
men or  its  remains,  it-  orifi<  es  bi  ing  situated  in  the  Fossa 
navicularis,  the  space  between  the  commissure  and  the 
fourchette. 

The  in  mi  nis  membrane  ol  the  vulva  bas  squamous  epi- 
thelium, and  is  pink  in  color.  Around  the  Dymphsa 
ami  urethral  orifice  we  find  numerous  simple-  racemose 
gland  follicles.  The  sensitiveness  of  the  mucous  mem- 
brane is  increased  by  well-developed  papillae,  which  are 
extremely  abundant  in  this  position.  Sebaceous  glands 
are  found  at  the  junction  of  skin  and  mucous  membrane, 
at  the  it'  the  clitoris,  and  on  the  labia  majora. 
Tin-  lymphatics  of  the  vulva  are  continuous  with  the  in- 
ternal iliac  ami  inguinal  glands.  This  close  relationship 
is  well  illustrated  in  the  simultaneous  pathological  in- 
volvement of  the  lymphatics  of  the  extremities  or  of  the 
pelvic  organs,  and  those  of  the  vagina.  The  blood-sup- 
ply is  derived  fr the  internal  pudic,  the  more  superfl 

cial  parts  being  supplied   b\  branches  from  the  external 

pudic.    Tin  venous  circulation  is  maintained  through  the 

inal  plexus,  which  empties  into  the  obturator  veins. 


The  superficial  veins  empty  into  the  external  pudic  and 
int..  Hi,  t,  moral.  The  nerves  are  branches  of  the  ilio- 
inguinal  and  genito  crura)  of  the  lumbar  plexus. 

The  vagina  is  a  tube  composed  of  muscular  tissui 
mucous  membrane,  Blightly  curved  from  before  bacH 
ward,  narrowed  below  where  it  joins  the  vulva,  and  re- 
ceiving the  cervix    uteri   at    its    upper   part.      Its  usual 
length   is  two. and   one  half  inches    hut    it    can   readily  be 
Btretched  to  twice  that  length;  the  walls,  as  a  rule,"  are 
in  apposition.     What  are  understood  as  the  vaginal  cot 
umiis  are  two  elevations  of  the  mucous  membrant 
anteriorly  and  posteriorly.     Folds  or  ruga?  may  be  noted 
running  transversely  to  the  longitudinal  ridges.    Tin 
especially  prominent  on  the  anterior  surface  toward  the 
external  outlet.    The  anterior  wall  of  the  vagina  is  in  the 
vesicovaginal  septum,  the  posterior  in  the  rectovaginal 
septum.     By  far  the  most   important  structure  foi 
study  is  the  mucous  membrane,  which  is  situated  u]K>n 
the  muscular  and  connective   tissue.     It  has  squamoui 
epithelium,  which  covers  large  papillae  ;   the  glands  n 
Luschka,  racemose  glands,  are  situated  at  both  extrenuV 
ties ;  throughout   the  rest  of  the  tube  the  glands  are  of 
little  importance. 

The  mucous  membrane  of  the  body  of  the  uterus  is 
thin,  composed  of  ciliated  columnar  epithelium  on  a  deli- 
cate basement  membrane,  and  presents  a  punctated  ap- 
pearance, owing  to  the  numerous  openings  of  the  gland- 
ular follicles  which  are  scattered  over  its  surface 

follicles    are   lined    with    lion  ciliated,  cuboid    epithelium. 

Tin-  mucous  membrane  ol  the  neck  i-  much  thicker  and 
covered  with  squamous  epithelium,  the  lower  portion  of 
which  is  furnished  with  villi  ;  the  glands  at  this  part  re- 
semble those  of  the  body,  secreting  a  clear,  tenacious  sub- 
Btance.  The  Nabothian  follicles  are  probably  over-dis- 
tended glands,  having  a  cyst-like  appearance,  within  the 
mucous  membrane. 

The  arteries  of  the  uterus  are  derived  from  the  uterine 
artery,  a  small  branch  of  the  epigastric.  The  veins 
empty  into  the  uterine  plexus,  a  portion  of  the  bl< 
ing  to  the  ovarian  veins.  The  nerves  are  derived  from 
the  inferior  hypogastric  and  spermatic  plexuses,  and  from 
the  third  and  fourth  sacral  nerves.  The  lymphatics  run 
to  the  peh  ic  and  lumbar  glands. 

We  have  dwell  at  snine  length  upon  theaiiatomy  of  ihe 
female  genital  tract,  and  especially  upon  the  character 
of  the  mucous  membrane,  and  the  relationship  existing 
between  the  different  parts,  because,  as  we  shall  see, tin 
various  forms  of  leucorrhoea  are  dependent  upoi 
irritation,  and  upon  certain  alterations  in  the  anatomical 
position  of,  and  also  in  the  relationship  existing  Im 
the  various  component  parts.  Continuity  and  contiguity 
of  structure  play  an  important  part  in  the  progress  of  the 
diseases  which  have  leiicorrhoa  as  a  Symptom. 

The  Fallopian  tubes  or  ovi-ducts,  measuring  about  four 
in<  In  -  in  length,  an'  lined  internally  with  ciliated  colum- 
nar epithelium,  which  extends  even  to  the  outer  or  peri- 
toneal surface  ;  in  the  interstitial  portion,  or  that  within 
the  cornu  of  tin-  uterus,  the  mucous  membrane  is  entirely 
smooth,  the  opening  of  the  tube  at  this  point  bein 
narrow. 

In  reality  leucorrhoea  may  be  looked  upon  simply  as  a 
symptom,  and  its  causes  may  be  classified  under  the  fol- 
low-in- heads  ;  pHmary,  *!'•,, nil, Hi/,  traumatic,  ^i«rijie. 

It  can  be  readily  seen  that,  although  leucorrhoea,  pro- 
ceeding from  an  irritation  of  the  muciparous  -lands,  and 
resulting  in  hypersecretion,  with  loss  of  epithelial  struct- 
ilbuminous  material,  may  have  a  cause  which 
is  either  constitutional  or  due  to  some  displacement,  the 
affection  of  the  mucous  membrane  will  persist  after  the 
cause  has  been  removed,  and  the  treatment  requin 

have  tO  be  directed  to  it  alollc. 

Leucorrhcea  has  also  been  considered  under  various 
heads  w  ith  refer*  nee  to  the  locality  affected,  viz.,  i 

.  and  tubal.  "Whatever  division  WB 
chouse  to  make,  it  will  be  necessary  to  bear  two  pi 
mind:  first,  that  leucorrhu'a  proceeds  from  inflammation 
of  the  mucous  membrane,  and  as  such  will  require  local 
treatment  ;  the  oilier,  that  we  frequently  have,  either  as  » 
'  caus(  or  ;i-  a  complication,  a  constitutional   failing  or  a 
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mechanical  irritation,  which  needs  as  much  attention  as 
does  the  local  trouble. 

It  is  better,  then,  for  our  purpose,  in  order  to  facilitate 
the  study  of  the  symptomatology  and  treatment,  to  accept 
the  second  of  these  modes  of  classification. 

Leucorrhcea  of  the  vulva  may  be  a  purely  local  affec- 
tion, without  involving  the  mucous  membrane  higher  up 
in  the  canal.  It  is  characterized  by  a  viscid  secretion, 
collecting  upon  the  surface  of  the  labia  majora,  becom- 
ing inspissated,  and  gluing  the  lips  more  or  less  together 
at  their  margin.  It  is  most  common  in  children,  and 
may  be  caused  either  by  constitutional  weakness,  as  seen 
in  the  scrofulous  or  lymphatic  temperament,  by  want  of 
cleanliness,  cold,  parasites,  gonorrhoea,  or  by  local  irrita- 
tion, as  masturbation,  attempt  at  rape,  etc. 

This  form  of  leucorrhoea  is  particularly  interesting  in 
that  it  opens  a  wide  field  for  differential  diagnosis.  We 
may  briefly  state  that  a  history  of  want  of  cleanliness,  ex- 
posure to  cold,  or  constitutional  tendency  to  rickets,  scrof- 
ula, or  general  anaemia,  and  the  presence  of  a  non-purulent 
secretion  which  is  glairy  and  viscid,  and  the  absence  of  mu- 
tilation, would  be  almost  conclusive  evidence  of  a  simple 
infantile  leucorrhcea.  Attenti°n  l>as  recently  been  called 
to  the  fact  that ,  even  in  leucorrhoea  which  is  the  result  of 
gonorrhoea,  or  which  has  followed  attempted  rape,  abra- 
sions are  by  no  means  the  rule,  and,  therefore,  the  ab- 
sence of  any  evidence  of  forcible  rupture  should  not  had 
to  the  belief  that  rape,  in  its  legal  sense,  has  not  been  at- 
tempted. 

The  question  is  still  sub  judiee  in  regard  to  the  exact 
amount  of  secretion  which  comes  from  the  glands  of  Bar- 
tholini  in  infancy  ;  but  the  probability  is  that  the  vulvo- 
vaginal muciparous  glands  and  sebaceous  follicles  at  this 
period  of  life,  and  in  fact  until  puberty  or  the  childbear- 
ing  period,  give  but  very  litle  secretion.  The  glands  of 
Bartholini  are  intended  to  lubricate  the  perineum. 

Gonorrhoea  of  the  vulva,  occurring  in  infancy,  is  at- 
tended with  excessive  purulent  discharge,  at  times  san- 
guinolent,  and  affects  the  entire  vulva  ;  it  is  not  con- 
fined simply  to  the  external  lips,  but  involves  also  the 
urethra  and  spreads  upward  into  the  vagina.  It  is  chiefly 
diagnosed,  in  default  of  any  positive  knowledge  of  the 
case,  by  the  intensity  of  the  inflammation,  by  its  tendency 
to  involve  submucous  structures,  and  by  its  great  extent 
and  rapid  spreading  to  all  contiguous  mucous  surfaces. 
The  excessive  acidity  of  the  secretion  is  by  some  con- 
sidered of  importance  in  differential  diagnosis. 

Vaginal  Leucorrh&a. — In  simple  catarrhal  leucorrhcea 
of  the  vaginal  mucous  membrane  we  have  a  discharge  of 
an  opaque  white  character,  at  times  presenting  the  appear- 
ance of  curdled  milk,  very  acrid,  and  containing  epithelial 
cells  in  various  stages  of  degeneration.  The  condition  of 
the  vaginal  mucous  membrane  depends  greatly  upon  the 
severity  of  the  inflammation  ;  in  the  uncomplicated  ca- 
tarrhal form,  in  unmarried  females,  we  have  very  rarely 
any  other  appearance  than  that  of  simple  redness  of  the 
mucous  membrane  and  the  presence  of  a  discharge  as 
above  described.  During  the  reproductive  period,  when 
mechanical  injury,  excessive  secretion,  or  uterine  dis- 
placement has  given  rise  to  severe  congestion,  the  vagi- 
nal mucous  membrane  may  show  various  grades  of  in- 
volvement, proceeding  as  far  as  absolute  denudation  of  its 
superficial  epithelial  layer,  the  presence  of  pus  giving  the 
secretions  a  yellowish  tint.  Our  own  experience  woidd 
rather  lead  us  to  believe  that  the  so-called  vulvar  leucor- 
rhcea is  not  strictly  limited,  as  its  name  would  imply,  but 
that  there  may  be  a  catarrhal  inflammation  extending  up 
the  vagina,  in  many  cases  even  involving  the  cervix  to  a 
great  extent,  and  from  which  possibly  a  very  large  amount 
of  the  secretion  comes. 

Cervical  Leucorrhma. — The  leucorrhoea  that  we  are 
called  upon  most  frequently  to  treat  is  that  having  its 
seat  in  the  cervical  canal  or  the  cervix  itself.  The  se- 
cretion proceeding  from  the  cervical  canal  is  usually  a 
glairy,  tenacious  mucus,  resembling  the  white  of  an  egg, 
extremely  adherent,  and  alkaline  in  reaction.  When  ex- 
amined under  the  microscope  it  is  found  to  contain  a 
number  of  epithelial  cells,  ciliated,  some  of  which,  how- 
ever, have  been  denuded  of  all  cilia  ;  many  have  under- 


gone degeneration,  and  this  is  particularly  the  case  in 
that  form  of  leucorrhoea  which  proceeds  from  injury  to 
the  cervix  following  labor.  In  women  who  have  not 
borne  children  the  glairy  mucus  collects  in  quantity,  and, 
when  discharged,  comes  in  contact  with  the  acid  secre- 
tion of  the  vagina  and  forms  the  curd-like  secretion  which 
has  been  described  above.  It  is  usually  found  in  those 
cases  in  which  the  uterine  canal  is  diminished  in  calibre 
or  congenitally  smaller  than  normal,  the  diminution  be- 
ing caused  by  displacement  which  may  be  either  the  re- 
sult of  injury,  excessive  growth,  or  arrest  of  develop- 
ment ;  or  cellulitis,  with  deposits  on  the  ligaments,  may 
produce  a  slight  uterine  prolapse  with  engorgement.  In 
many  cases  a  cervical  leucorrluea,  which  may  be  due  to 
one  of  the  above  causes,  is  attended  by  the  detachment 
of  the  epithelium  of  the  infravagiual  cervix,  due  possi- 
bly to  the  constant  friction  of  the  parts,  together  with 
the  presence  of  an  irritating  secretion.  In  such  cases  the 
mucous  membrane  has  an  angry  appearance,  bleeding 
readily  upon  manipulation,  and  bearing  upon  it  the  im- 
press of  mechanical  irritation.  This  condition  is  not  by 
any  means  infrequent  in  cases  of  obstinate  dysmenorrhea 
from  mechanical  causes  ;  and  in  women  who  have  borne 
children  cervical  leucorrhoea  is  a  not  infrequent  condi- 
tion. The  secretion  may  also  contain  cells  from  the  in- 
terior of  the  crypts  of  the  mucous  membrane  ;  the  matter 
is  at  times  discolored  with  blood  ;  indeed,  from  its  appear- 
ance it  is  difficult  to  distinguish  this  from  the  discharge 
of  gonorrhoea.  The  quantity  of  discharge  depends  much 
upon  the  surface  affected  ;  the  greatest  amount  is  gener- 
ally seen  in  women  who  have  borne  children,  and  in 
those  in  whom  from  difficult  labor  a  tear  in  the  cervix 
has  taken  place,  as  is  evidenced  by  the  ragged,  granu- 
lating edges  of  the  mouth  of  the  womb,  which  can  be 
readily  exposed  by  means  of  a  cylindrical  speculum  and 
readily  replaced  by  a  tenaculum.  Again,  catarrh  of  the 
cervix  may  result  through  continuity  of  structure,  as 
from  inflammation  of  the  vagina,  or  it  may  be  produced 
by  instruments,  or  by  excessive  coition. 

It  is  a  noteworthy  fact  that  the  glands  of  the  cervix 
during  pregnancy  undergo  great  development,  and  that 
the  secretion  is  very  profuse  at  this  time.  Even  without 
pregnancy  these  glands  may  take  upon  themselves  extra 
growth  and  excessive  secretion,  and  the  condition  may 
result  also  from  miscarriages  or  excessive  coition.  The 
discharge  may  be  continuous,  the  uterus  presenting  no 
special  alteration  in  appearance,  or  it  may  come  in  gushes 
at  short  intervals.  The  absence  of  general  symptoms, 
such  as  menorrhagia,  dysmenorrhea,  ovaralgia,  and  the 
presence  of  enlarged  Nabothian  follicles,  together  with 
a  glairy  mucus,  will  enable  one  to  differentiate  this  con- 
dition from  leucorrhcea  having  its  seat  in  the  body  of  the 
uterus. 

Intra-vterine  Leucorrlma. — Corporeal  and  cervical  en- 
dometritis are  usually  found  in  young  women,  more 
especially  when  the  orifices  of  the  canal  are  narrowed, 
and  the  condition  is  also  met  with  in  women  who  have 
ceased  to  menstruate.  As  a  rule,  the  whole  uterine  canal 
is  more  or  less  affected.  The  discharge  at  first  is  glairy, 
like  the  white  of  an  egg;  at  times,  when  coming  from  the 
upper  part  of  the  mucous  tract,  it  is  quite  liquid.  When  it 
has  lasted  for  any  length  of  time,  or  when  it  is  the  result 
of  an  inflammatory  condition,  as  from  violence  or  from 
growths,  or  the  result  of  the  product  of  conception  fol- 
lowing a  miscarriage,  the  discharge  becomes  purulent  or 
sanguinolent,  and,  if  its  exit  is  not  possible,  will  accumu- 
late in  quantity  and  become  offensive.  In  many  cases  of 
profuse  leucorrhoea  of  this  character  are  found  columnar 
epithelium  cells,  partly  ciliated,  most  marked  just  after 
a  menstrual  epoch.  In  amenorrhoea  we  frequently  note 
a  pale  discharge  taking  place  from  the  interior  of  the 
womb. 

There  is  another  form  of  leucorrhcea  which  is  observed 
in  women  who  have  passed  the  childbearing  period. 
The  discharge  comes  from  the  endometrium,  and  is  en- 
tirely independent  of  the  presence  of  any  neoplasm.  The 
Avails  of  the  uterus  in  such  cases  are  found  excessively 
thin,  the  mucous  membrane  being  converted  into  a  pyo- 
genic-like  membrane,  the  internal  os  usually  occluded. 
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ami  a  large  quantity  of  pus  secreted,  which  may,  ii  re 
tained,  become  extremely  fetid,  constituting  the  bo  called 
purulent  endometritis. 

i  ma  mi  will  produce  this  Bame  condition  of  affairs 
in  young  individuals.  Toe  sanguineous  discharge  from 
the  endometrium  is  usually  due  t<>  hypertrophy  of  the 
muci  His  follicli  - 

Genebai  Dt  iGNOsre. — The  diagnosis  of  leucorrhcea  is 
dependenl  upon  the  presence  of  discharge  from  the  geni- 
tals and  upon  the  history  of  the  case;  the  presence  ol 
discharge  from  the  genital  trad  indicates  hypersecretion 
from  the  mucous  surfaces  either  from  simple  congestion 
or  from  inflammation.  Whether  primary  or  secondary, 
the  character  of  the  discharge  alone  will  nol  be  sufficient 
evidence  to  absolutely  decide  the  matter. 

Specific  leucorrhcea  possesses  certain  characteristics 
which  may,  in  advanced  cases,  make  the  diagnosis  pos- 
sible; the  local  character  of  the  inflammation,  it--  in- 
volvemenl  ol  the  urethra,  the  purulent  discharge,  the 
appearance  of  the  mucous  membrane,  and  the  history  of 
the  case  wcfuld  afford  sufficient  evidence  The  presence 
of  a  micrococcus  in  the  secretion,  thought  by  some  to  be 
pathognomonic,  and  hence  styled  the  us,  is  per- 

haps worthy  of  mention.  Gonorrhoea!  disease  may  affect 
the  mucous  membrane  of  the  cervix,  extend  within  the 
uterine  canal,  and  possibly  affect  the  Fallopian  tubes 
themselves. 

Winn  the  leucorrhcea  is  dependent  upon  mechanical 
conditions,  such  as  uterine  hyperplasia  with  displace- 
ment, g<  oeral  constitutional  symptoms  will  be  associated 
with  it,  as  pain  in  the  hack,  pelvic  dragging,  constipa- 
tion, or  vesical  irritation.  In  such  cases  the  leucorrhcea 
is  usually  of  the  albuminous  type,  unless  laceration  ol 
the  cen  i\  is  present! 

JnfantiU  LeucorrAcea. — It  must  be  borne  in  mind,  in 
the  general  diagnosis  of  infantile  leucorrhcea,  that  cases 
have  occurred  of  extraordinarily  early  sexual  develop- 
ment, simulating  menstruation,  and  giving  rise  to  a  dis- 
charge from  the  genitals  in  the  very  young.  Dr.  Nan 
Derveer,  in  the  American  Journal  of  Obstetrics,  Septem- 
ber, 1888,  relates  the  case  of  a  girl,  four  months  "hi.  who 
menstruated  regularly;  ami  Henry  Dodd  [Th*  J.itm-d, 

Ins]  |  writes  01  a  child  who  menstruated  at  twelve 
months  irregularly;  hut  after  seven  years,  regularly 
every    three    weeks  ;    the   child    became   pregnant    when 

eight  years  and  ten  months  old,  and  was  delivered  of  a 
seven-pound  child  at  term.  Dr.  Corte  Jarena  (Lt  Reveil 
IA id  .  1880,  i'.  '-'ii'.')  records  the  case  of  a  child  who  men- 
struated regularly  at  seven  months  of  age.  In  most  of 
these  cases  the  mammary  glands  and  external  organs  of 
generation  were  lulls  developed. 

To  discover  the  etiology  of  infantile  leucorrhcea  has  al- 
ways been  a  difficult  matter.  The  disease  has  been  at- 
tributed t'i  rape,  uncleanliness,  masturbation,  cold,  worms, 
and   gonorrhoea.      It    is   possibly  a  condition  very  similar 

ami  analogous  t<>  ophthalmia  neonatorum,  an  affection  of 
the  mucous  membrane,  a  result  of  intense  irritation, 
whether  specific  or  chronic,  extending  rapidly,  and  affect- 
the  mucous  membrane  throughout  its  layers.  It  is 
undoubtedly  contagious,   and   is  nut    dependent    upon 

g rrhcea  in  most  cases     This,  however,  is  not  the  place 

For  us  tn  question  the  specific  character  of  leucorrhcea  or 
tin-  importance  oi  tin  gonocoi  <i  in  differential  diagnosis 
Tin  \  1 1 1 ;  i  \  be  detected  dj  treating  the  suspected  pus  after 
tin-  method  of  Neisser,  which  consists  in  pressing  the 
matter  between  cover-glasses,  drying  it  over  a  spirit- 
lamp,  staining  with  methyl  blue,  passing  through  oil  of 

Cloves,    and    then    mounting     in    Canada    hal-am.       The 

gonococci  arc  then  readily  recognized  by  the  practised 
eye,  even  with  a  |  dry  objective  ami  D  eye-piece;  for 
differentia]  Btudy,  however,  higher  magnifying  power  is 

The  presence  of  Bwollen,  sensitive  labia,  with  purulent 
or  mui  I' purulent  dischargi  ni  crusts  upon  the 

inner  surface  ni  the  labia  or  thighs,  would  naturally  ex 
ciir  suspicion,  more  especially  as  we  know  that  rape  may 
icomplished  without  rupturing  the  hymen. 

Purulent  vaginitis  occurs  usually  in  children  who  have 
a  tendency    to  eczematous  eruptions,   more  especially 


among  the  poor,  and  is  often  found  in  several  members 
ni  the  sanii  family.  It  i-  particularly  difficult  to  treat, 
owing  to  the  fact  that  the  disease  i-  usually  much  higher 
in  tin-  vaginal  tract  than  one  would  Buppose. 

A  mm  purulent  discharge  from  the  female  genital  tract 
denotes  the  fact,  as  a  rule,  that  we  have  to  do  with  a 
simple  catarrhal  inflammation;  it  may  also  he  tin-  result 
ol  hypersecretion  without  any  evidences  of  inflammation 
whatever  ;  in  such  cases  the  discharge  «  ill  he  watery,  and 
will  lmt  he  constant.  All  neoplastic  growths  occurring 
within  the  genital  tract  are  accompanied  by  leucorrl 
a-  a  sj  mptom  ;  it  is  not,  however,  w  ithin  the  function  of 
this  article  to  di  tail  their  special  symptoms. 

Mechanical  causes,  such  as  pessaries,  which  abrade  the 
mucous  membrane  or  act  a-  irritants,  and  irritating  sub- 
stances used  a^  injections,  will  cause  a  leucorrho-a.  mu- 
cous or  purulent  in  character,  according  to  the  depth 
the  inflammatory  process. 

Another  form  of  leucorrhoea,  which  must  be  conattU 
en  .1  in  making  a  diagnosis,  N  that  accompanying  a: 
inia.  pernicious  anaemia,  lymphadenoma,  etc.  Leucorrhcea 
is  also  not  infrequently  seen  as  an  accompaniment  of  the 
rheumatic  and  gouty  diathesis,  during  convalescence  from 
tin-  various  low  fevers,  ami  in  pulmonary  phthisis, or  local 
tuberculosis.     In  such  cases  the  absence  of  disease  of  the 

genital  tract,  and  the  presence  of  si ■  organic  alteration 

elsewhere,  will  definitely  fix  the  diagnosis. 

The  Prognosis  depends  so  entirely  upon  the  cause 
and  the  possibility  of  its  removal,  that  each  case  becomes 
a  law  unto  itself.  ' 

TreATM]  vi  — In  the  ticat men t  of  leucorrlio-a  we  have 
to  bear  in  mind   the  important   fact   that   attention   i. 
be  paid  to  both  the  local  and  constitutional  condition  of 
the  individual.     There  was  a  time  when  attention 
directed  only  to  the  general  constitutional  peculiaritii  - 
the  individual,  excluding  the  local  affection  altogether ; 
but.  by  the  usual  swing  of  the  pendulum,  the  believers 
in   purely  local  treatment  soon  gained  the  ascendancy. 
At  present  we  are  adopting  a  more  moderate  view, 
lie vimr  that  the  advocates  of  both  forms  of  treatment  are; 
correct,  and  that  the  association  of  local  application! 
diseased   mucous  membranes,  with    such    medication  as 
will   correct    any  constitutional    sice    that    may  exist  is 
proper  ;  hence  we  shall  consider  the  treatment  under  the 
two  headings  of  Constitutional  and  Local. 

Constitutional  Treatnu  i<t. — In  all  cases  when  leucorrhoaa 
is  a  prominent  symptom  we  shall  find  more  or  less  anae- 
mia coexisting,  especially  if  the  discharge  has  been  of 
Ii mg  standing,  fi >r  then  it  may  of  itself,  by  excessive  fj 
have  produced  anaemia,  and  we  shall  be  obliged  to  have 
recourse  to  the  usual  methods  of  correcting  that  condi- 
tion.    These  consist   in   a  generous  and  easibj    digested 
diet,  attention  to  excretion  and  secretion — by  which  mi 
effete  matters  an-  eliminated  and  nourishment  absorbed 
in  amounts  large  enough  to  counterbalance  the  loss— fn  sh 
air.  exercise  or  massage,  electricity,  and  forced  feeding 
adjuvants  may  be  mentioned  iron,  arsenic,  the  bichloride 
of  mercury  in  minute  doses,  cod-liver  oil,  and  red  wine. 

A  very  important  factor  in  the  treatment  of  all  forms 

of  leucorrhcea  is  the  necessity  for  the  relief  of  abdominal 

engorgements.   Although  unquestionably  present  in  acute 
inflammatory  troubles  of  the  female  genital  organs,  it  is 
usually  in  cases  ,,f  a  chronic  type  that  we  find  pass 
congestion.      By   this  term    we   understand  obstruction 
to  the   venous  flow  cither  by    uterine  disease,  rectal  en- 
gorgement,  Or    stasis  of  the  portal  circulation,  with  he- 
patic engorgement,  so  ofti  n  seen  in  wonnn  of  middle  life 
and  full  habit,  who  take  insufficient   exercise,  and  who 
are  probably  of  a  gouty  diathesis.      No  less  a  cause  is  the 
absolute  folh  of  fashion's  dictates,  by  which  the  yi 
girl  is  faultily  dressed,  tightly  laced,  and  has  her  hi 
skirts  belted  around  the  waist."  thus  throwing  all  the  pi 
sure  on  rhe  pelvic  viscera,  ami  then,  dressed  in  this  wise, 
taking  sudden  and  violent  exercise,  as  horseback  riding 
or  tennis  playing.     In  such  cases  pel  vie  engorgement  is 
almost  always  followed  by  uterine  displacement,  and  a 
turgid  state  of  the  mucous  membrane  is  bound  to  mani- 
ti  st  itself  in  leucorrhcea,  and  ibis  ■•  white  hemorrhage  * 
anaemia  with  its  attending  symptoms. 
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It  will  be  readily  seen  that  local  applications  alone  in 
such  cases  are  more  than  useless.  Should,  however,  the 
Attendant  dysmenorrhea  be  very  great,  and  be  due  to 
uterine  stenosis  or  flexions,  appropriate  local  treatment 
will  have  to  he  adopted,  and  mere  constitutional  treat- 
ment for  a  case  so  far  advanced  would  simply  aid  but 
not  cure. 

Simple  turgidity  of  the  uterine  mucous  membrane  may 
give  rise  to  dysmenorrhea  without  any  disease  of  the 
parenchyma;  in  such  cases  free  treatment  by  laxatives 
and  local  depletents  as  well  as  tonics,  together  with  the 
Weir  Mitchell  "  rest  cure,"  would  be  all  that  is  required. 

We  might  call  attention  to  the  value  of  the  natural 
mineral  waters  in  these  cases,  more  especially  the  chaly- 
beate, the  saline  cathartic,  and  the  saline  sulphur  waters. 
The  latter  waters  contain  notable  amounts  of  the  chloride 
of  sodium  and  the  sulphate  of  soda  and  magnesia,  and  are 
of  course  actively  cathartic.  After  the  patient  has  gone 
through  a  thorough  course  of  this  kind,  it  may  be  well  to 
change  to  the  chalybeate  waters  for  their  tonic  effect. 
The  employment  of  the  various  waters  as  general  or  local 
baths  also  demands  attention  ;  cold  sea-baths  are  applic- 
able in  many  cases.  When  the  sea-shore  is  beyond  the 
reach  of  the  patients,  or  during  the  winter  months,  the 
prepared  salt  can  be  used,  and  is  almost  equally  bene- 
ficial. One  ounce  to  the  quart  of  water  would  about  rep- 
resent sea-water. 

The  St.  Catharine's  Spring,  of  Canada,  is  remarkable  on 
account  of  the  large  amounts  of  sodium,  calcium,  and 
magnesium  chlorides  which  it  contains.  It  represents 
more  than  four  hundred  and  fifty  grains  to  the  pint;  this 
is  more  than  three  times  the  quantity  contained  in  the 
brine-baths  of  Kreuznach,  in  Prussia. 

The  Hot  Springs  of  Garland  County,  Ark., whose  tem- 
perature is  from  93°  to  150°  F.,  are  of  extreme  value  in 
these  cases  of  leucorrhcea  anduterine  congestion;  as  are 
also  the  springs  in  Bath  County,  Va.,  whose  temperature 
is  about  110°  F. 

•  Among  the  many  hundred  springs  that  are  of  known 
value,  it  will  be  necessary  for  the  physician  to  decide 
which  particular  one  is  the  spring  of  all  others  for  his  pa- 
tient. Among  those  that  combine  healthful  climate  with 
beautiful  and  attractive  scenery,  we  may  mention  the 
French  springs.  The  Salins,  in  Eastern  France  (Depart- 
ment of  the  Jura),  are  strongly  saline  (one  hundred  and 
fifty  grains  to  the  pint) ;  they  also  contain  a  large  propor- 
tion of  bromide  of  potassium.  By  placing  the  patient  in 
a  bath  of  fifty -two  gallons  the  cutaneous  surface  would 
be  exposed  to  the  action  of  seventeen  pounds  of  salt  and 
two  ounces  of  the  bromide  of  potassium  ;  the  temperature 
of  the  water  at  the  springs  is  53°  F.  For  the  uterine  dis- 
orders having  leucorrhiea  as  their  external  manifestation, 
which  accompany  the  scrofulous  diathesis,  together  with 
the  glandular  swellings  and  anaemia,  these  waters  will  be 
found  to  possess  a  peculiar  tonic  and  stimulating  effect. 
The  Irrangements  for  bathing  are  almost  perfect — the 
water  is  heated  to  about  83'  to  86°,  and  may  be  drawn  from 
faucets  or  by  douches  of  every  description  ;  there  is  also 
a  large  marble  bathing  pool  containing  22,400  gallons. 
The  invalid  may  be  accommodated  at  a  fine  hotel,  with 
concert-room  and  theatre,  thus  supplying  mental  diver- 
sion, an  agent  not  to  be  despised  in  the  treatment  of 
these  cases.  Not  very  far  from  the  above  spring,  in  the 
high  mountains  of  Savoy,  one  can  be  treated  by  "the  rich 
salt  warm  waters  of  the  Salius-Moutiers.  In  the  north- 
eastern section  of  the  country  are  situated  the  spring.svof 
the  Vosges,  at  the  ancient  station  of  Luxeuil.  These  wa- 
ters are  of  two  kinds,  those  that  are  mildly  saline  and 
those  that  contain  iron  and  manganese  ;  this  latter  combi- 
nation is  alone,  of  all  the  European  springs,  met  with  in 
this  particular  locality.  The  fifteen  springs  vary-  in  tem- 
perature from  82  to  124°  F. ;  like  most  of  the  Continen- 
tal springs,  the  establishment  is  under  government  con- 
trol. The  spacious  buildings,  situated  in  a  beautiful 
park,  contain  all  that  is  requisite  to  the  comfort  of  bather 
and  invalid.  The  warm  water  moves  constantly  through 
the  marble  basins,  thus  assuring  a  clean,  fresh  bath  not- 
withstanding the  number  of  bathers.  These  waters  of 
Luxeuil  are  particularly  efficacious  in  the  treatment  of 


simple  anaemia,  of  the  leucorrhu'a  depending  upon  it,  and 
of  all  the  various  nervous  manifestations  that  follow  or 
attend  uterine  disease.  For  the  anaemic  form  of  leucor- 
rhcea the  iron  manganese  waters  are  worthy  of  special 
note.  The  most  popular  and  frequented  baths  are  the 
following:  the  Bains  des  Benediclins,  des  Fleurs,  des 
Dames,  <i>s  Capucins.  The  hotel  accommodations  are 
good  and  the  scenery  is  delightful. 

Near  Luxeuil,  but  still  higher  in  the  beautiful  valley,  is 
the  celebrated  Plombieres,  a  spring  famed  for  the  treat- 
ment of  anaemia  and  nervous  disorders. 

The  calcic  and  iron  waters  of  Contrexeville,  Vittel  and 
Martignay,  all  in  the  Vosges  group,  are  of  particular  ap- 
plicability in  those  cases  of  leucorrhcea  accompanied  by 
enlarged  liver,  gout,  or  anaemia  ;  the  calcic  waters  are  of 
great  value  in  cases  of  obstinate  constipation,  they  purge 
by  direct  medicinal  action  on  the  torpid  organs,  and  do 
not  produce  indigestion. 

At  Royat  are  four  springs,  of  which  the  Caesar,  useful 
in  dyspepsia,  chlorosis,  and  nervous  affections,  contains 
iron  ami  carbonic  acid,  temperature  84  F.  The  St.  Mart, 
alkaline  and  chlorinated  with  a  temperature  of  95°  F.,  has 
a  well-earned  reputation  in  cases  of  uterine  disease.  In 
cases  of  chlorosis,  amenorrhoea,  and  leucorrhcea  the  St. 
Victor  is  especially  applicable  ;  it  contains  iron,  carbonate 
of  lime,  potash,  and  a  trace  of  arsenic  ;  temperature  68° 
F.  The  Eugenie  is  the  most  abundant  mineral  spring  in 
the  world,  it  flows  at  the  rate  of  2,700  gallons  a  minute, 
allows  the  patient  to  take  the  so-called  "  live  "  bath,  that 
is,  the  carbonic  acid  gas  reaches  the  patient  just  as  nature 
created  it.  A  point  worthy  of  mention  is  the  fact  that  all 
these  waters  contain  the  constituents  of  human  serum  in 
almost  their  identical  proportions.  It  is  said  that  two  pints 
of  the  Royat  waters  represent  almost  exactly  one  pint  of 
serum.  Ems,  in  Germany,  is  the  nearest  approach  in  this 
particular  to  the  waters  of  Royat.  As  would  be  supposed, 
these  waters  are  to  be  prescribed  in  cases  of  anaemia, 
chloro-anajmia,  uterine  derangements  and  their  concomi- 
tants, in  fact,  in  any  impoverished  condition  of  the  blood. 

The  waters  of  the  St.  Nectaire  (Auvergoe)  springs  are 
much  used  in  the  form  of  baths  and  local  douches. 

In  the  water  of  Chateauneuf  the  physician  will  find  a 
happy  combination  for  those  anaemic  and  chlorotic  women 
who  cannot,  on  account  of  its  strength,  take  Vichy,  and 
who  respond  too  rapidly  to  the  Royat  waters. 

Patients  suffering  from  catarrhal  or  congestive  inflam- 
mation of  the  uterus  will  do  well  to  visit  Rouzat,  upon 
the  slope  of  the  Dome  Mountains,  high  above  the  sea-level 
and  four  miles  from  Riom.  The  waters  are  warm,  88° 
F.,  and  chloro-bicarbonated. 

In  certain  forms  of  leucorrhcea,  when  the  discharge  is 
very  watery  and  profuse,  we  have  seen  decided  improve- 
ment result  from  the  use  of  Faradic  electricity,  one  pole 
applied  to  the  cervix  and  one  to  the  back  ;  probably,  in 
such  cases  there  is  relaxation  with  engorgement  of  mu- 
cous glands,  and  the  electricity  acts  as  a  vaso-motor  tonic. 

Local  Treatmt  nt. — Infantile  Leucorrhcea.  In  these  cases 
a  certain  amount  of  constitutional  treatment  is  also  re-, 
quired,  which  it  will  not  be  necessary  to  recapitulate  here. 
The  local  treatment  should  consist  in  first  etherizing  the 
little  patient  and  making  a  thorough  examination,  espe- 
cially if  the  case  is  at  all  .severe  and  has  lasted  any  length 
of  time.  The  surface  should  be  cleansed  by  irrigation 
throughout  the  whole  vaginal  tract,  and  it  should  be  a 
rule,  in  all  cases  where  applications  are  required  to  the 
mucous  membrane  of  the  vagina  and  uterus,  to  make  the 
application  above  the  line  where  the  mucous  membrane 
sa  nix  disease  d. 

Having  thoroughly  washed  the  mucous  membrane,  we 
can  adopt  one  of  several  methods  of  treatment,  care  being 
taken  not  to  injure  the  hymen.  It  has  been  recommended 
to  use,  in  the  Sims  position,  the  large  blade  of  Skene's 
urethral  .speculum.  Several  substances  for  application 
have  been  recommended  ;  the  use  of  iodoform  by  insuflla- 
tion  into  the  vagina,  and  as  far  up  as  the  cervix,  once 
every  three  or  four  days,  is  said  to  result  in  a" cure  after 
several  applications.  In  some  cases  which  are  not  so 
severe,  the  little  patient  can  be  placed  in  a  bath  and  the 
external  genitals  and  the  vagina,  as  far  up  as  possible, 
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thoroughly  cleansed  with  Castile-soap,  using  either  a 
handful  of  old  linen  or  a  mass  of  oakum  in  preference  to 
a  sponge  :  the  water  may  be  aided  In  it*  entrance  Into  the 
canal  bj  gentle  pressure,  after  which  tin-  parts  should  be 
dusted  with  fine  boracic  acid,  Buch  as  Is  used  by  aurists, 
and  the  external  genitals  greased  with  an  ointment  con 
taining  boras  and  oxide  <>f  zinc  Should  it  be  impossible 
for  the  mother  to  use  powder  with  the  insufflator,  Bmall 
vaginal  suppositories  can  be  inserted  containing  iodo- 
form, boracic  acid,  suhnitrate  of  bismuth,  tannin,  or  act 

tali    of  lead. 

In  more  urgenl  cases,  the  mucous  membrane  may  be 
wiped  over  with  absorbent  cotton,  and  the  vaginal  sur- 
face then  thoroughly  coated  w ith  a  Btrong  Bolution  of  ni- 
trate of  mIvit.  twenty  to  thirty  grains  to  the  ounce;  or 
we  may  select  a  Bolution  of  sulphate  of  copper,  boracic 
acid,  nitric  acid,  carbolic  acid,  and  glycerine,  the  Bur 
faces  and  the  external  parts  being  well  greased  with  a  Btiff 
ointment,  in  order  to  keep  the  surfaces  thoroughly  lubri- 
cated and  apart. 

In   very  mild  cases  and   in  older  children,  washes  may 

be  of  Borne  Bervice  if  they  are  used  as  injections  into  the 

canal  ;   or  vaginal  suppositories,  made  as  above  stated,  nr 

containing  belladonna,  morphine,  iodoform,  cocaine,  or 
salicin,  may  be  employed.  The  simple  washing  of  the 
externa!  genitals  with  while  oak  bark  or  alum  is.  seldom 
satisfactory  in  any  form  of  infantile  leucorrhosa.  Atten- 
tion  should   lie  paid   to   the  state  of  the  rectum,  a  daily 

evacuation  should  be  secured,  and  ascarides,  if  they  ex- 
ist, must  bedestroyed.  Cod-liver  oil  and  the  syrup  of  the 
iodide  of  iron  should  ah\  ays  he  given,  if  the  condition  of 
the  alimentary  tract  will  permit. 

In  cases  of  colpitis,  the  result  of  either  gonorrhoea  or 
some  local  irritation,  the  treatment  is  plain.  The  canal 
should  he  thoroughly  irrigated,  and  then,  if  exceedingly 
tender,  as   it   usually  is  in   these  cases,  may  he   pencilled 

over  with  an  eight  to  ten  per  cent,  solution  of  cocaine, 

which  will  very  soon  an.c-theti/.e  it  so  as  to  allow  a  specu- 
lum to  in-  introduced  ;  the  mucous  membrane  then  can  be 
thoroughly  Cauterized  with  the  solid  silver  slick,  or  with 

a  Btrong  Bolution  of  nitrate  of  si  her.  or  a of  the  other 

materials  already  mentioned,  great  care  being  taken  that 

all  diseased  portions  of  the  mucous  membrane  have  been 

reached.  If  the  disease  has  lasted  some  days,  it  will  he 
found  that  the  cervix  is  also  affected,  and  it  will  he 
necessary,   before  a   cure  is  brought   about,  to  make  a 

.similar  application  to  this  surface  ;  this  is  probably  the 
reason  why  so  many  cases  of  lcucorrlnea  or  gonorrhoea 

exist  alter  the  treaiment  has  been  supposed  to  have  been 

m08t   thorough,      The   mucous   surfaces   should    then    lie 

kept  apart  by  means  of  lint  or  cotton  covered  with  olea- 
ginous material,  carbolized  oil.  or  benzoated  zinc  oint- 
ment, and  thoroughly  irrigated — not  merely  syringed — by 
tie  patient  with  either  a  hot  solution  of  the  corrosive 
chloride  of  mercury,  in  the  proportion  of  one  to  four 
thousand,  or  an  antiseptic  solution,  such  as  listerine. 

injections  of  red  wine  are  also  efficacious,  and  if  much 
pain  exist,   belladonna  and   opium   may  he  added  to  the 

injection. 

Should  it  he  found  that  the  disease  involves  the  uter- 
ine canal,  application-  should  he  made  to  the  entire  endo- 
metrium, even  up  as  far  as  tin-  fundus  if  the  internal  08 
i-   patulous. 

The  character  of  the  application  Bhould  depend  en- 
tirely upon  the  extent  of  the  inflammation  of  the  mucous 
membrane  Ordinary  simple  catarrh,  which  is  super- 
ficial, possibly  ma\  need  only  the  mildest  form  of  altera- 
tive and  astringent  applications,  Buch  as  chlorate  of  pot- 
ash, ferric  alum,  tannin,  and  the  abundant  use  of  hot 
water  to  diminish  local  congestion  ;  or  we  may  use  iodine, 
or  iodide  or  bromide  of  potassium  directly  to  the  mucous 
membrane 

The  h\  groscopic  property  of  glycerine  renders  it  most 
valuable  in  relieving  congestions  of  the  mucosa.  Tam- 
pons of  cotton  or  wool  impregnated  with  glycerine  Bhould 
in-  inserted  into  tin-  vagina  to  counteract  any  uterine  dis- 
placement .  and  astringents  such  as  tannin  may  be  incor- 
porated w  ith  the  glycerine, 

'I' In-  lcucorrlnea  which  accompanies  the  backache,  head 


ache,  and  lassitude  of  young  Lrirls  at  puberty  is  often  due 
to  congestion  of  the  reproductive  system  from  sexual  ex- 
citement or  dancing  in  heated  rooms.  Such  cases  need 
regulation  of  tin-  bowels,  fresh  air.  nutritious  diet,  mas- 
Bage,  genera]  electricity  to  the  muscles,  and  chalybei 
It  the  leucorrhosa  does  not  then  disappear  injection-  of 
mild  astringents  or  of  pure  cold  water  may  he  used. 
These  should  always  be  given  a  thorough  trial  before  any 
other  local  treatment  is  Instituted. 

In  the  majority  of  cases  of  uterine  catarrh,  that  is.  ca- 
tarrh which  is  apparently  limited  to  the  cervical  endome- 
trium, the  probability  is  that  an  extension  has  taken  place 
and  thai  the  whole  mucous  tract  is  more  or  less  affected. 
This  can  be  judged  by  the  severity  of  the  case,  the  quan- 
tity of  the  discharge,  and  the  character  of  the  accom- 
panying symptoms.  There  are  two  things  to  be  borne  in 
mind  in  the  treatment  :  one  i-  that  a  .superficial  catarrh  of 
the  corpus  rapidly  involves  the  uterine  structure,  produc- 
ing hyperplasia  and  congestion,  and  thereby  requiring 
not  only  very  active  local  measures,  but  also  constitu- 
tional treatment  ;  the  other  is,  that  the  mucous  suit 
are  corrugated,  and  that,  therefore,  the  whole  mucous 
tract  can.  with  difficulty,  be  thoroughly  cauterized  ;  for 
this  reason,  before  any  a<  live  agent  is  used  to  thoroughly 
Cauterize  the  uterine  canal,  previous  dilatation  by  either 
tents,  the  rapid  dilators,  or  bougies  should  be  instituted. 

Then,  again,  active  cauterization  should  never  be  u-ed 
as  long  as  any  symptoms  of  inflammatory  trouble  in  the 
uterus  or  it-  appendages  are  at  all  evident. 

Various  materials  have  been  used  for  direct  application 
to  the  endometrium — the   following  are  of  recognized 
value  :  Iodized  chloral-phenol,  commercial  carbolic  acid, 
Churchill's   solution   of   iodine,    fuming   nitric   acid,  or 
nitrate   of   silver,   a  drachm    to   the  ounce    of    glycerine. 
These  applications  ate  usually  to  be  made  about  once  a 
week,  except  in  the  case  of  nitric  acid.    When  this  agent 
is  u-ed  the  canal  must  first  be  made  entirely  patulous,  and 
the  surrounding  parts  protected  from  the  action  of  the 
acid,  and  ten  days  Or  two  week- after  the  application  Bi 
of  the  milder  astringents  may  be  employed.    In  bad  <.i 
where  the  cervical  endometrium  is  principally  invoh 
the  saturated  ethereal  tincture  of  iodine  may  be  u-ed. 

Intrauterine  injections  are  recommended  by  some,  but 
should,  however,  be  u-ed  with  great  caution.  In  many 
cases  intrauterine  suppositories  have  been  used  with  great 
benefit,  and,  when  thoroughly  soluble,  they  have  the  ad- 
vantage of  keeping  the  medicament  for  a  Ion,;,'  time  in 
contact  witli  the  diseased  surfaces. 

At  time-  certain  appearances  of  the  os  will  den. 
cessive  venous  congestion,  associated   with  leucorrhoea. 
When  this  exists  the  congestion  should  be  relieved  by 
puncture.  John  M.  Keating. 

LEVICO  is  a  spa  in  the  Italian  Tyrol,  lying  at  the  foot  of 
Mount  Fronte,  in  the  valley  of  the  Sugana.  Its  elevation 
is  l.ooo  feet,  though  the  springs  rise  higherup,  at  a  point 
about  8,000  feet  above  the  sea.  There  tire  two  springs,  the 
Btronger,  the  Vetriuolo,  used  only  for  bathing,  and  the 
weaker,  the  Ocra,  employed  internally.  The  following 
i-  the  composition  of  these  springs  per  thousand  parts  of 
water : 

Vetrinolo.  OcTm. 

Cnpric  sulphate eeiTn  

F.-rrie  sulphate t  avno  

Perrons  sulphab  I  0.4008 

Manganese  sulphate tram  

Aluminium  sulphate 0  8488  

ttagneelnm  sulphate 0.1604  o  8880 

m  sulphate 1  0580  0.1810 

n  0180  

Ammonium  sulphate 0.0105  



Aluminium  ,.\ Me 

oxide trace 

0 

Axaenions  add 0.0008  0.0080 

:     matter    0  0100 

fi  -ISS5  0.9880 

There  1-  aome  tree  Oarbonio  add  en-. 

The  water-  of  Levico  are  recommended  in  the  treat- 
ment of  anaemia,  chlorosis,  diseases  of  the  skin,  rebefr 
lious  forms  of  neuralgia,  hypertrophy  of  the  liver  and 
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spleen,  chronic  diarrhoea,  and  uterine  disorders.  The 
season  lasts  from  the  end  of  May  to  the  end  of  Septem- 
ber. T.  l.  a. 

LIBERTY  HOT  SPRINGS.  Location,  in  Rio  Grande 
County,  Col.,  thirty-one  miles  west  of  Del  Norte,  a  sta- 
tion on  the  Denver  and  Rio  Grande  Railroad. 

Access. — By  stage  from  Del  Norte. 

Analysis. — One  pint  contains  : 

No.  1,  150°  F.       No.  3,  140°  F. 

Grains.  Grains. 

Carbonate  of  soda 5 . Of 50  10.532 

Carbonate  of  magnesia 0.795  1  1  fio< 

Carbonate  of  lime 0.952 j 

Carbonate  of  lithia trace  trace 

Chloride  of  sodium 2.139  2.430 

Sulphate  of  potassa trace  trace 

Sulphate  of  soda 1.729  1.002 

Silica 0.417  0.346 

Organic  matter trace  trace 

Total 11.092  15.914 

Sulphuretted  hydrogen  gas,  amount  undetermined. 

A  valiUiM.u  thermal  water.  G.  B.  F. 

LICHEN.  Lichen  ruber  (Hebra),  Lichen  planus  (Wil- 
son). Varieties  :  Lichen  ruber  acuminatus  and  lichen 
ruber  planus.  Galen's  concise  definition  of  lichen,  viz., 
"  Summae  cutis  asperitas  cum  multa  prurigine,  squamiset 
furfuribus,"  has  been  applied  too  frequently  to  other  dif- 
ferent and  distinct  diseases  to  be  of  much  signification 
at  the  present  day.  We  owe  to  Wilson,  in  England,  and 
more  especially  to  Hebra,  in  Vienna,  our  first  and  present 
knowledge  of  ibis  disease.  Hebra  recognized  it  as  a  sep- 
arate and  specific  affection. 

Lichen  ruber  acuminatus  is  characterized  by  small, 
red,  conical,  disseminated  papules,  having  scales  of  epi- 
dermis upon  the  top,  and  which  vary  in  size  from  that 
of  a  millet-seed  to  the  head  of  a  medium-sized  pin.  If 
the  eruption  is  thick  and  the  papules  close  together  the 
hand,  if  run  over  it,  is  given  the  sensation  of  having 
the  rough  side  of  a  fairly  coarse  sieve  underneath  it. 
The  papules  after  the  first  eruption  do  not  enlarge,  nor 
do  they  become  vesicles  or  pustules.  The  scales  upon 
their  points  shine  like  satin,  if  the  proper  oblique  light 
be  allowed  to  fall  upon  them.  Looked  at  thus  they  stand 
out  in  contrast  to  the  surrounding  skin,  and  the  minute 
crusts  reflect  the  light  as  satin  does,  in  a  manner  quite 
characteristic  of  the  disease.  To  the  touch  the  papules 
are  often  more  perceptible  than  to  the  sight,  especially 
if,  as  frequently  happens,  they  are  scarcely  raised  above 
the  surface  of  the  skin  and  are  small  in  size.  The 
eruption  is  usually  accompanied  by  itching  of  the  most 
intense  form,  but  this  may,  in  rare  instances,  be  less  in 
degree  and  not  much  complained  of. 

The  disease  makes  its  appearance  upon  the  whole 
body  simultaneously,  or  upon  separate  places,  such  as 
the  arms,  legs,  abdomen,  thorax,  etc.  The  papules,  which 
appear  separated  at  first,  are  arranged  either  in  lines  or  in 
circles,  or  the  spaces  between  the  first  ones  seen  are  filled 
completely  by  new  ones,  until  a  continuous  patch  is  made. 
If  allowed  to  run  its  course  it  tends  to  become  chronic  ; 
the  papules  coalesce  and  increase  in  number  over  the 
whole  body  until  the  entire  skin  seems  to  be  covered  by 
one  continuous  scaly  mass.  The  papules  are  still  form- 
ing underneath,  although  they  cannot  be  seen  or  felt,  for 
the  epidermis  covering  them  has  become  too  thick  and 
hard  to  transmit  any  sensation  to  touch  or  sight.  The 
constant  scratching,  as  well  as  the  formation  or  new 
papules  underneath  the  epidermis,  renders  the  skin 
thicker,  less  elastic,  inflamed,  and  leathery.  The  joints 
of  the  limbs  are  half-bent,  the  skin  over  them  having 
become  so  thick  and  non-elastic  as  not  to  allow  of  motion 
(see  Fig.  2085).  The  lower  eyelid  is  drawn  down  ;  the 
hands  are  stiff,  cold,  and  powerless  ;  the  nails  thickened 
and  brittle  ;  the  general  health  miserable,  and  the  patient 
at  last  after  perhaps  many  years  of  pitiable  existence, 
dies  from  the  gradual  failure  of  all  his  vital  powers. 

Lichen  ruber  planus  differs  from  L.  acuminatus  in  its 
lesser  degree  of  intensity  and  in  its  general  appearance. 
The  papules  are  not  scaly;  they  are  smooth,  slightly  con- 


cave and  waxy,  of  the  size  of  a  millet-seed  or  head  of  a  pin, 
and  are  first  seen  to  be  separated,  although  arranged  in 
groups  or  patches.  They  appear  mostly  upon  the  inside 
of  the  elbow  joint  or  wrist,  under  the  knee,  on  the  glans 
penis,  and  on  the  palm  or  sole.  They  may  afterward 
slowly  extend  to  the  rest  of  the  body,  and  there  is  gener- 
ally intense  itching.  If  left  to  itself  the  disease  becomes 
chronic,  and  gradually  extends  beyond  the  areas  first  af- 
fected. According  to  some  authorities,  e.g.,  Unna,  either 
form  of  the  disease  may  be  ushered  in  or  preceded  by  a 
chill  and  high  fever,  with  rheumatic  pains  and  general 
malaise. 

The  two  diseases,  though  in  many  respects  differing, 
are  identical.  Both  forms  may  be  present  upon  one  pa- 
tienl  at  the  same  time.  Microscopically  they  are  iden- 
tical, the  hair-follicles  and  their  immediate  neighborhood 
being  the  seat  of  inflammation  and  infiltration.  It  is 
probable  that  there  is  colloidal  degeneration  of  the  walls 
of  the  capillary  vessels. 

Prognosis  is  favorable  in  both  forms  of  the  disease  if 


treatment  be  promptly 
commenced  and  vigor- 
ously carried  out.  If  it 
become  universal,  as  de- 
scribed above,  it  is  fatal. 

Treatment  consists  in  the 
regular  use  of  arsenic  inter- 
nally or  hypodermatically ; 
and'  the  use  of  it  must  be 

Fir..    2085—Liohen     of    the    Uand.    Continued,    with    Only   the 

(From a  photograph  by  a.  de  Mont-  necessary  remissions 
meja.)  which    poisonous    symp- 

toms of  the  drug  necessitate,  until  the  disease  has  entirely 
disappeared.  There  are  two  ways  of  pushing  the  ad- 
ministration of  arsenic  to  the  utmost  limit  which  the 
system  can  bear.  Oik;  is  to  begin  with  the  minimum  dose 
and  gradually  increase  till  symptoms  of  arsenical  poi- 
soning appear,  and  the  other  is  to  begin  with  the  maxi- 
mum dose  at  once  and  gradually  decrease.  The  latter 
method  is  the  better,  as  the  system  will  stand  more 
arsenic  in  a  given  time  under  it  than  by  the  first.  This 
is,  of  course,  a  desirable  result.  The  intense  itching  must 
be  allayed  by  external  applications,  and  is  to  the  patient 
a  very  important  indication  for  treatment. 

Unna,  of  Hamburg,  has  recently  tried  successfully,  and 
with  more  gratifying  results  to  himself  than  from  the 
arsenical  treatment,  the  use  of  his  so'-called  "  carbol-sub- 
limate  inunction  cure."  His  prescription  is:  B.Ungt. 
zinc.  benz..  500  :  ac.  carbol.,  ol.  oiivse,  aa  20  ;  pulv.  creta3, 
10  ;  hydrarg.  chlor.  corrosiv.,'0.5.  This  is  to  be  rubbed 
into  the  skin  all  over  the  body,  or  spread  upon  cloths 
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and  wrapped  around  the  affected  parts.     It  is  especially 
□amended  in  L.  acuminatus, 
Tonics,  general  attention  to  the  health,  abstinence  in 
the  tisi  "i  wines,  liquors,  and  tobacco  play  a  part  in  <!<•- 
creasing  the  liability  to  :i  fresh  attai  k 

/,'   %    I  I!    M-. 

LIFE  INSURANCE.  LAWS  OF.  Life  Insurance,  ac- 
ting i"  the  definition  given  by  Wharton  and  Btille, 
is  a  contract  bj  which  the  insurer,  for  a  consideration, 
agrees  to  paj  to  a  specified  person  a  specified  buto  on  the 
death  of  a  person  in  whose  life  the  person  insuring  has 
;m  Interest. 

It  differs  from  other  kinds  of  insurance  in  promising 
i  >  •  pay  a  certain  sura  absolutely. 

In  fire  or  marine  insurance  th<  contract  is  one  of  in- 
demnity, and  is  intended  to  cover  a  loss,  whatever  such 
los,  maj  be  proven  in  he.  It  also  differs  from  other  in- 
surance in  the  facl  thai  a  time  of  payment  will  certainly 
come 

In  the  case  of  a  building  insured  against  fire,  or  ;i  ves- 
sel insured  against  the  perils  of  the  Bea,  neither  may 
ever  require  the  payment  of  the  policy,  for  there  may 
never  be  a  fire  or  a  Bea  loss;  bul  death  inevitably  comes, 
and  the  payment  of  a  life  policy  musl  at  some  time  be  m<  t. 

There  have  been  at  times  bitter  prejudices  against  life 
insurance  on  the  ground  that  it  was  immoral  and  placed 
a  premium  on  death,  bul  bucIi  is  no  longer  the  public 
b<  iiiiinciii,  and  life  insurance  is  regarded  as  a  natural 
and  proper  provision  for  the  necessities  of  those  depend- 
ent upon  tin-  insured.  The  business  of  life  insurance 
has  mainly  developed  during  the  pasl  forty  vears,  and 
England  is  the  country  where  it  originated.  Now,  bow- 
ever,  the  largest  companies,  as  well  as  the  greatest  vol- 
ume of  business,  are  to  be  found  in  this  country.  The  in- 
sured person  may,  o1  course,  insure  his  ,,\\  n  fife  for  the 
benefit  of  anyone  be  wishes  ;  but,  in  addition  to  this,  any 
pi  rson  may  insure  the  life  oi  another  if  he  has  a  pecuni- 
ary interest  in  the  continuance  of  the  life  of  such  person. 
A  creditor  may  insure  the  life  of  a  debtor ;  bul  if  the  in- 
surance is  vi  large  as  to  make  it  appear  like  a  wager  on 
the  chances  of  a  person's  life,  the  policy  may  be  declared 
Such,  for  instance,  is  the  insurance  of  a  life  for 
$8,000  \\  hen  the  indebtedness  is  only  $70. 

Penons  cannot  in  all  cases  insure  the  lives  of  relative-. 
Thus  a  nephew  cannot  insure  the  life  of  an  uncle,  or  a 
brother  oi  a  brother,  unless  there  be  a  reasonable  depend- 
ence for  support  in  each  case. 

The  right  to  insure  being  settled,  great  importance  is 
placed  upon  the  application  m'ade  by  the  insured,  lie 
i~  usually   required   to  answer  searching  questions,   in 

Writing,  in  relation  to  his  habits  anil  tendencies  to  dis- 
ease, besides  submitting  to  an  examination  by  the  medi- 
cal examiner  oi  the  insurance  company. 

The  litigation  arising  over  insurance  policies  is  often 
l  upon  some  statements  of  the  insured  in  his  appli- 
cation, which  the  company  alleges  to  be  incorrect  or  wil- 
fully false. 

A  distinction  is  made  in  regard  to  such  matters  be- 
twei  i  stations  and  warranties. 

Take,  for  instance,  the  case  of  a  person  with  intemper- 
ate habits  and  addicted  to  the  use  of  opium,  both  of 
which  are  considered  by  all  companies  as  tending  to 
shorten  life.  It  the  insured  says  positively  that  he  does 
not  drink  at  all.  or  does  not  use  opium,  his  statement 

will  he  considered   a  warranty,  and    the  discovery   Of  the 

frequent  use  of  liquors  or  of  opium  would  probably 
vitiate  the  policj 

If  a   person,   on   the  other   hand,    represent    himself   as 

in  good  health,  although  in  fa<  I  a  secret  disease  was  de- 
itsell  of  which  he  was  unaware,  the  statement 
will  noi  he  taken  a-  a  warranty,  hut  as  a  representation 
made  iii  good  faith. 

The    -.line    is    true    ill    regard    to   such    a    question   as: 

Save  you  ever  had  a  serious  illness?''  The  applicant 
m  i\  answer  "  No  forgi  tting  or  thinking  of  little  im- 
portance some  illness  in  former  life,  tie  effects  of  which 
had  long  since  passed  away.  Such  illnesses  may  have 
been  serious  at  the  time,  hut   maj  in  reality,  as  in  the 


m  scarlet  fever,  have  im 

proved  the  chances  of  long  life      In  su<  h  a  case  the  neg- 
ative answer  will  he  held  to  he  immaterial. 

If,  however,  the  person  has  bad  at  any  time  a  serious 
illness  from  any  disease,  the  natural  tendency  of  which 
is  i.,  shorten  lite  or  weaken  the  system,  the  negative  an- 
swer may  void  the  policy. 

Any  material  misstatement  a-  to  age,  resilience,  or  oc- 
cupation may  void  Hie  policy,  and  it  does  not  make  any 
difference  whether  the  misstatement  was  unintentional  or 
not. 

Important  questions  of  ten  arise  in  the  case  of  assign< 
menu  of  policies  by  the  insured  themselves,  or  in  i 
of  bankruptcy  by  virtue  of  law  ;  hut.  as  a  general  rule,  it 
may  he  Btated  that  the  beneficiary  of  a  policy  has  a  vested 
interest  in  it  which  cannot  be  taken  away,  even  by  the 
act  of  the  insured. 

The  policj  may  exempt  the  company  from  liability  in 
case  of  negligence  or  misconduct.     Under  such  a  policy 

the  company  would  not  be  liable  for  death  from  an  over- 
dose of  medicine  taken   negligently.     If  the  overdos 
taken  without  any  negligence  on  the  part  of  the  insured, 

the  c pany  is  liable,     in  the  case  of  a  policy  making 

misconduct  an  exception,  there  could  be  no  recovery  tor 
death  resulting  from  an  illegal  operation. 

The  great  burden  of  litigation  centres  around  caSM 
where  there  is  an  allegation  of  suicide,  tor  almost  all  pol- 
icies exempt  the  companies  from  liability  when  the  in- 
sured commits  suicide  or  dies  by  his  ow  n  hand.  When 
the  insured  is  alleged  torbave  been  insane,  the  construc- 
tion of  SUCh  a  poliey  becomes  important.    Tin  rule  sc  . 

to  be  iii  England  thai  the  words,  "  by  his  own  hands  or 
act,"  cover  all  cases  of  intentional  suicide,  whether  the 
insured  was  conscious  at  the  time  of  the  wrongful! 
of  the  a<  t  or  DOt,  and   the  plaintiff  cannot   recover.       ! 
Supreme  Court  of  the  United  States  establishes  a  differ- 
ent rule,  and  says  that  the  insured  cannot   be  considered 
to  die  by  his  own    hand  '•when    his  reasoning   pov 
are  SO  far   impaired  that    he  is  not   able  to  understand  the 
moral  character,  the  general   nature,  consequences,  and 
effect  of  the  act  he  is  about  to  commit,  or  w  heii  he  is  im- 
pelled thereto  by  an  insane  impulse  which  he  has  not 
the  power  to  resist.''    in  New  York,  to  enable  the  repre- 
sentatives of  the  insured  to  recover,  there  must  have  I 
such  a  mental  disturbance  that  the  person  does  not  un- 
derstand   that    the   act  which   he  commits  will  cause  his 
death,  or  eKe  he  must  be  under  the  influence  of  some  in- 
sane impulse  which  he  cannot  resist.     ]t  is  not  sufficient 
that  his  mind,  at  the  time  of  tin  act.  was  s,,  impaired 
no!    to   know  its   moral   character.      The    New    York   de- 
cision has  been  generally  follow  ed  in  the  other  States.    In 
Pennsylvania,  Georgia,  and  Louisiana,  the  view  held  by 
the  Supreme  Court  of  the  United  States  has  been  adopted 

It  will  be  seen,  therefore,  that  the  courts  of  this  coun- 
try favor,  to  a  material  extent,  the  claim  of  the  insured, 
w  nether  he  dies  bj  his  ,,u  n  hand  or  not.  A  form  of  pol- 
icy, however,  has  been  adopted  bj  some  companies  which 
the  courts  hold  to  absolutely  prevent  a  recovery  in  all 
cases  of  intended  suicide.  Such  policies  provide  that 
they  shall  be  void  "if  1 1 u'  insured  shall  die  oi  suicide, 
sane  or  insane."  But  under  such  policies  a  recovery  can 
be  had  in  cases  of  unintended  .self  destruction. 

Cases  in  the  courts  where  the  question  of  suicide  coi 
up  are  frequent,  and  the  Court  of  Appeals  of  the  State 
of  New   York  has  just  rendered  (October,  1880)  a  decision 
in  w  hat  is.  pei  haps,  the  most  remarkable  case  oi  the  kind 
ever  before  an  American  court. 

•  olonel  Walton  Dwight,  of  Binghamton,  N.  Y..  in 
1878,  obtained  policies  ,,n  his  life  for  the  large  sum  of 
$250,000.  lb  was;,  bankrupt,  and  was  afterward  shown 
to  have  borrowed  the  monej  to  pay  the  lirst  quarter's  in- 
surance On  the  night  before  the  second  quarter's  insur- 
ance became   due,  he   died,  having    been    sick  tor   a   short 

time  previous,     lh  was  a  man  of  immense  strength,  ac- 
tivity, and  endurance,  ami  his  condition  was  not  thought 
serious  \,rv   shortly  before  his  death.      He  had   made  his 
will  in  the  meantime,  and  bequeathed  specifically  lai 
portions  of  the  insurance   mone\  to  public  institute 
churches,  ami  citizens  oi  Binghamton. 


■1SS 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Lichen. 
Ligature. 


There  was  only  one  person  with  Colonel  Dwight  dur- 
ing the  few  moments  prior  to  his  death,  but  one  or  two 
others  were  almost  immediately  called  in. 

An  autopsy  was  held,  and  the  theory  of  suicide  was 
claimed  to  be  sustained  by  a  red  crease  in  the  skin  of  the 
neck,  as  if  caused  by  a  rope.  It  was  stated  by  the  de- 
fence that  this  was  "caused  by  the  position  of  the  head 
subsequent  to  death.  The  coroner's  jury  rendered  a  ver- 
dict of  death  by  natural  causes. 

A  second  autopsy  was  held  some  weeks  later,  when  fif- 
teen physicians  were  present ;  the  marks  on  the  neck  were 
theu  visible. 

This  is  a  brief  .outline  of  a  case  which  has  attracted 
unusual  attention,  and  has  been  strongly  contested  in 
the  courts.  The  Equitable  Life  Insurance  Company  paid 
without  question  its  policy  of  $50,000,  but  other  com- 
panies refused  to  do  so.  In  a  test  case  a  decision  was 
Tendered  against  the  company  ;  but  now,  after  years  of 
litigation,  this  has  been  set  aside  and  a  new  trial  ordered. 
This  is  a  victory  for  the  insurance  companies,  and  it  is 
doubtful  if  the  case  will  ever  be  brought  to  trial  again. 

The  medical  testimony  in  favor  of  suicide  by  strangu- 
lation was  not  very  conclusive,  but  all  other  circum- 
stances were  strongly  corroborative  of  the  probability  of 
suicide,  and  the  very  large  amount  involved  made  the 
case  a  famous  one. 

The  presumption  of  death  in  cases  where  exact  knowl- 
edge cannot  be  obtained,  is  an  important  one. 

There  is  a  general  rule  of  law  that  a  person  is  dead 
who  has  not  been  heard  of  for  seven  years  by  those  likely 
to  know  of  his  movements.  This  presumption  does  not, 
however,  arise  if  the  disappearance  and  failure  to  hear 
from  him  can  be  explained  on  any  theory  consistent  will) 
that  of  the  existence  of  life.  Aside  from  this  rule  there 
are  facts  which  may  warrant  the  inference  of  death  before 
the  expiration  of  seven  years,  such,  for  instance,  are  pas- 
sage on  a  ship  which  is  known  to  have  been  lost,  expos- 
ure to  special  perils,  etc. 

There  is  occasionally  the  simulation  of  death  in  order 
to  secure  the  insurance  money.  A  well-known  illustra- 
tion of  this  is  the  case  of  Udderzook,  who  was  executed 
in  Pennsylvania  in  1873  for  the  murder  of  a  man  named 
Goss.  Goss's  life  had  been  insured,  and  there  was  a  con- 
spiracy between  him,  his  wife,  and  Udderzook  to  obtain 
the  insurance.  A  dead  body  was  placed  in  a  building 
where  Goss  was  accustomed  to  work,  and  the  building  set 
on  fire.  The  charred  remains  were  declared  to  be  those 
of  Goss,  and  a  demand  was  made  for  the  payment  of  the 
policy.  While  this  was  under  consideration  Goss  threat- 
ened to  betray  the  conspiracy,  and  Udderzook  allured 
him  from  his  hiding-place  and  murdered  him.  For  this 
crime  Udderzook  was  tried,  convicted,  and  executed,  and 
the  facts  of  the  conspiracy  were  made  known. 

Accident  insurance  is  a  species  of  life  insurance  where 
the  liability  only  arises  in  case  of  death  by  accident. 

There  have  been  frequent  discussions  in  the  courts  as 
to  what  kinds  of  death  such  a  term  describes,  and  in  one 
case  it  was  held  that  a  person  who  was  under  medical 
treatment  for  nervousness,  and  who  took  an  overdose  of 
opium  by  mistake,  could  not  recover. 

In  another  instance  the  policy  exempted  the  company 
from  liability  in  case  of  poisoning,  and  the  insured,  think- 
ing a  mixture  was  a  harmless  beverage,  drank  it  and 
found  it  to  be  a  deadly  poison.  In  this  case  it  was  held 
there  could  be  no  recovery.  Henry  A.  Riley. 

LIGATURE.  Latin,  ligatura,  from  ligare,  to  bind.  A 
cord  or  string  of  silk,  flax,  catgut,  or  other  suitable  ma- 
terial, for  tying  blood-vessels  or  other  parts. 

History  of  the  Ligature. — The  history  of  the  liga- 
ture1,'has  been  variable  and  eventful,  and  has  always 
been  intimately  connected  with  the  history  of  surgery,  ever 
constituting  a  reliable  barometer  indicating  the  fluctua- 
tions of  rise  and  fall  in  this  art  and  science.  Its  use  as  a 
haemostatic  agent  was  not  the  result  of  reasoning  or  logical 
deduction,  but  was  prompted  by  instinct.  It  was  used  and 
described  long  before  the  circulation  of  the  blood  was  dis- 
covered. The  discovery  of  the  circulation,  anatomico- 
pathological  investigations,  experimental  researches,  and 


clinical  observations,  have  all  been  contributing  to  the 
rescue  of  this  invaluable  agent  from  the  dark  domain  of 
empiricism,  and  have  secured  for  it  a  position,  as  a  reme- 
dial agent  in  surgery,  second  to  none  in  points  of  impor- 
tance, reliability,  and  frequency  of  use.  The  first  account 
of  the  application  of  a  ligature  for  the  purpose  of  pre- 
venting hemorrhage  is  given  by  Sus'rutas.  a  disciple  of  the 
divine  Dhavantari,  in  his  Ayurvedas  (is.c.  1500),  who  tied 
the  umbilical  cord  in  newly  born  infants  with  a  string, 
eight  inches  from  the  navel,  previous  to  cutting  it.  A  num- 
ber of  writers,  among  them  Plainer,  Holtze,  Langenbcck, 
and  Fischer  allude  to  Hippocrates  (b.c.  460-377)  as  the 
discoverer  of  the  ligature.  They  base  their  opinion  on 
the  following  passage  from  his  works,  translated  into 
Latin  by  Fassius  ::i  'Sanguinem  e  venis  profluentem  sis- 
tunt  animi  dellquium,  figura  aliorsum  tendens,  ven;e  in- 
terceptio,  linamentum  contortum,  appositio,  deligatio." 

Archigenes  (b.c.  100)  made  free  use  of  the  ligature 
after  amputations.  Celsus  (b.c.  30-25,  a.d.  45-50), 
in  his  works,  refers  to  the  ligature  as  a  well-known 
remedy,  and  credits  an  obscure  physician  of  the  Alex- 
andrian school  with  its  discovery.  Celsus  used  the  or- 
dinary linen  thread,  and  gave  the  particular  indications 
for  its  use,  and  described  the  manner  of  its  application. 
In  speaking  of  the  operation  for  hydrocele  he  says  :4 
"  Nervus,  ex  quo  testiculus  dependet,  praecidendus  ;  post 
id  venae  et  arterioe  ad  inguen  lino  deliganda.  et  infra  vin- 
culum abscindendae  sunt." 

Galen  (a.d.  131-211),  although  no  practical  surgeon 
himself,  yet  familiar  with  the  literature  of  that  day,  fre- 
quently mentions  the  ligature,  and  gives  particular  direc- 
tions to  apply  it  to  the  proximal  end  of  the  bleeding  ves- 
sel. For  ligature  material  he  advises  silk  and  fine  catgut. 
The  definite  closure  of  the  vessel  he  attributed  to  the 
action  of  the  tissues  surrounding  it,  as  is  evident  from  the 
following  quotation:5  "Quae  namque  caso  in  abscisis 
vasorum  partibus  coalescit,  ea  pro  opercula  est  ac  oscu- 
lum  eorum  claudit."  The  name  of  Antyllus  (a.d.  350) 
occupies  such  a  prominent  position  in  vessel  surgery,  and 
his  method  of  procedure  in  case  of  aneurism  is  so  familiar 
to  every  student  in  surgery,  that  more  than  a  simple  allu- 
sion to  his  name  would  appear  superfluous. 

Paulus^Egineta  (a.d.  625-690)  treats  extensively  of  the 
ligature,  quoting  freely  from  the  writings  of  Celsus  and 
Galen.  In  practising  ligation  of  vessels  as  a  therapeutical 
measure  in  diverse  affections,  he  passed  two  ligatures 
beneath  the  vessel,  with  the  aid  of  a  needle,  cut  the  ves- 
sel between  them,  and,  after  permitting  the  requisite 
amount  of  blood  to  escape,  closed  each  end  of  the  vessel 
separately.  Rhazes  (a.d.  850-922)  mentions,  as  a  last  re- 
sort to  arrest  haemorrhage  from  large  vessels,  the  ligature 
which  he  made  of  strong  linen  thread.  The  prolific  writer, 
Avicenna  (a.d.  980-1037),  disposes  of  the  subject  of  liga- 
tion of  vessels  briefly  thus:6  "Quod  si  (sc.  vena)  fuerit 
pulsatilis,  turn  melius  est  ut  veles  earn  cum  filo  lini,  et 
similiter  si  fuerit  non  pulsatilis,  verum  tanien  multoties 
elevatur  sanguis  ejus."  Aneurisms  he  treated  in  accord- 
ance with  the  teachings  of  Antyllus.  He  limits  ligation 
to  arteries,  believing  that  bleeding  from  veins  is  arrested 
spontaneously  or  yields  to  the  use  of  the  customary  styp- 
tics. Avenzoar  (a.d.  1113-1162  or  1196)  and  Averroes 
illiisj  were  familiar  with  the  ligature.  The  latter,  in  his 
commentaries  on  the  writings  of  Avicenna,  directs  that 
in  performing  arteriotomy  the  vessel  should  be  sur- 
rounded by  two  ligatures  before  it  is  divided.  Roland 
(1252),  a  pupil  of  Roger,  of  Parma  (1214),  again  mentions 
the  use  of  t lie  needle  in  applying  the  ligature,  a  practice 
followed  by  most  of  the  prominent  Italian  surgeons  at 
that  time.  Bruno,  of  Castel  Longobrugo  (1252),  pointed 
out  the  difference  between  arterial  and  venous  haemor- 
rhage, and  gave  the  advice,  in  cases  where  the  bleeding 
could  not  be  arrested  by  any  other  means,  to  seize  the 
artery  or  vein  with  a  small  hook  and  carry  a  thread  with 
a  needle  around  the  vessel  and  tie.it  firmly.  Guy  de 
Chauliac  (a.d.  1300-1363)  prefers  the  ligature  when  the 
artery  is  deeply  seated,  in  which  case  it  is  brought  well 
into  view,  and  that  end  is  firmly  tied  which  is  the 
nearer  to  the  heart  or  liver.  Lenardo- Bertapaglia  (died 
1460)  modified  the  intermediate  ligation  hy  passing  the 
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needle  armed  with  a  double  thread,  not  under,  but 
through,  the  artery,  tying  both  ligatures  firmly  over  each 
other.  Giovanni  Vigo  (1460-1520),  the  Founder  of  the 
Bchool  of  Burgery  In  Rome,  was  acquainted  with  the  di- 
rec!  <>r  immediate  ligature,  but  gave  preference  to  the  in- 
termediate method  of  ligation.  Alfonso  Perri  described 
the  ligature  needle  used  at  thai  time  in  applying  the  In- 
termediate ligature  -  it  was  about  three  inches  In  length 
ami  curved  onlj  at  the  point,  with  the  eye  al  the  opposite 
end.  ilif  point  presented  four  Bides  with  obtuse  angles, 
so  as  i"  prevent  injury  to  the  vessel  or  its  adjacent  parts. 

This   needle  was  armed  with   a   double  ligature,  and  was 

introduced  about  two  to  three  fingers  breadth  from 
the  margin  of  the  wound,  passed  underneath  the  vessel, 
and  made  to  emerge  on  the  opposite  side  of  the  wound, 
and  the  ligature  was  then  firmly  tied  in  several  knots. 
Angelo  Bolognini  (1508),  founder  of  the  Bchool  at  J5<>- 
logna,  also  practised  percutaneous  ligation  of  vessels, 
using  silk  as  a  ligature  material.  Jacques  1  loullieT ;  1498 
1562),  in  wounds  of  the  arteries,  relied  mi  digital  com- 
pression, and  when  this  failed  and  the  vessel  was  deeply 
located  he  advised  that  it  be  gently  drawn  forward, 
slightly  twisted,  and,  alter  ligating  both  ends,  divided 
completely  at  the  point  of  injury.  In  Germany  we  find 
the  tirst  'mention  of  the  ligature  by  Hans  von  Pfols- 
prundt.  Hieronymus  Brunscbwig  (1450-1533)  practised 
and  described  Bertapaglia's  method  of  ligation. 

Hans  von  Gersdorf  (1517),  a  military  surgeon  of  greal 
experience,  frequently  applied  the  intermediate  ligature 
in  cases  of  vessel  wounds,  but  preferred  styptics  and  the 

actual    cautery   in    amputations.       Walther   Ryff   tied    the 

proximal  end  of  the  vessel  by  isolating  and  seizing  it  with 

si  small  hook  and  then  applying  firmly  a  silk  ligature. 

It  will  be  seen,  up  to  this  time,  that  the  ligature   had   for 

the  most  part  been  used  only  as  a  dernier  reseort  in  cases 
of  wounds  of  vessels,  while  styptics  and  the  actual  cau- 
tery were  still  relied  upon  as  the  safest  and  easiest  meth- 
ods of  arresting  haemorrhage.  To  Ambroise  Pare  (1517- 
90)  surgery  owe-  a  great  debt  of  gratitude,  not  as  the  dis. 
coverer,  hut  as  the  tirst  and  most  devoted  champion  of 
the  ligature.  Through  his  influence  and  untiring  zeal  the 
ligature  gradually  found  its  way  into  popular  favor,  and 
displaced  the  barbarous  treatment  by  styptics  and  cau- 
tery, lie  practised  both  the  immediate  ami  intermediate 
ligation,  according  to  the1  location  of  the  vessel  and  cir- 
cumstances of  the  case.  His  first  operations  were  per- 
formed about  the  year  1552.  In  a  German  translation 
nt  his  work  on  Surgery,1  published  in  the  year  1(1(11,  I 
find  the  following  directions:    "  Wo  auch  dieses  bicht 

helffcn    Wolte,  SO    muss    man    die    Haell'te.    w  ofcrn    deren 

eins  oder  mehr  vorgangen,  widerumb  aufftbun,  und  under 
der  verletzten  Ader,  gegen  ihrem  Anfang  oder  Wurtzel 
zii,  mil  einer  Nadel  und  Paden  durchhin  fuhren,  die  Ader 

sampt     einer    BOlchen     Portion    oiler    Sti'icklein     Fleisches 

desselbigen  Orts,  wie  vie!  nemlich  die  Gelegenheil  geben 
und  erleiden  mag,  fassen  und  zubinden.  Denn  also  hab 
Ich  oftmal  Behr  grosse  und  gewaltige  Verblutungen,  auch 

in  deneii  Wundeii.  (lurch  welche  ganze  Arm  oder  Scheli- 

kel  abgehawen  worden,  gestillt,  wie  an  seinem  on  s,,i 
leldel  wcrden.  Dieses  aber  zu  verrichten,  werden 
wir  vielmal  gendtiget,  die  gauze  Haut,  so  iiber  der  Ader 
liirt.  auffzuschneiden  und  zu  entblossen.  Denn  wenn 
eine  auss  den  Blut  oder  Lufftadern  des  Halses  (Jugular- 
iuini  durchschnitten  were,  und  sich  die  beyde  Ende,  bey- 
des  hinauff  und  hinabwertz  von  einander  gezogen,  und 
also  verborgen  hetten,  muss  man  die  gantze  Haut  unter 
welche  sir  sich  verschl  issen,  eroffnen,  die  Ader  entdeck 

en.  mil  einer  Nadel  und  Paden  darunter  hinl'ahren  und 
also  /u san i men l linden,  wie  ich  dan  selbst  viehlmahl  sehr 

IJichrii    und    wohl    \ crrichtet.       Du    soil    aber   diesis 

Band!  oder  Paden  nicht  eher  auflosen,  hiss  (iass  du  si- 
hest,  das  die  Ader  mil  Pleisch  iiberwachsen,  und  der 
Ader  tlundlochlcin  verstopfel  Bey,  damit  das  pint  nicht 
widerumb  und  wen  zu  rinnen  anfange." 

For  tear  of  Becondar}  bseinorrhage,  Tare  favored  the 
ribbon  ligature,  made  of  a  number  of  threads;  at  the 
same  time  be  ai l  to  include  portions  of  tissue  sur- 
rounding the  vessel,  and  removed  the  ligature  as  soon 
as  healthy   granulations   covered    the  exposed   portion 


of  the  vessel.  He  used  the  ligature  with  a  view  simply 
to  approximate  the  inner  walls  ol  the  vessel  for  a  suffi- 
cient length  of  time  for  union  to  take  place,  when  its 
further  presence  was  considered  useless  and  even  detri- 
mental. The  contemporaries  of  Pare  wen-  slow  to 
knowledge  the  superiority  of  the  ligature  over  the  rude, 
but  time  honored,  cautery.      On   the  oik   hand,  ignorance 

and  prejudice  combined  in  checking  progress,  while,  on 
the  other,  it  must  be  acknowledged  thai  Parens  lijrature 
was  an  exceedingly  imperfect  thing,  which,  when  used 
according  to  Ids  directions,  could  not  fail  to  frequently 
disappoint  the  most  ardent  admirer.  It  required  centu- 
ries tO  establish  it   in  the  Confidence  of  the  profession. 

Jacques    Guillemeau  (\.i>.   1550-1613),   Pares   pupil, 

friend,  and  successor,  labored  faithfully  and  earnestly  in 
the  interest  of  the  cause  of  his  illustrious  master.  lie 
was  one  of  the  first  w  ho  resumed  the  operation  of  liga- 
tion of  arteries  in  their  continuity  for  the  cure  of  aneur- 
ism. He  applied  tlie  ligature  on  the  cardiac  side,  opened 
the  sac,  and  allowed  it  to  heal  by  granulation.  Pierre 
Dionis  (died  1718)  slates  thai  at  his  time  the  cautery  was 
used  almost  exclusively  at  the  Hotel  Dieu  after  amputa- 
tions, alt  bough  he  resorted  to  the  ligature  frequently,  and 
in  some  instances  even  practised  immediate  ligation.  In 
1738,  Petit  1 1654-1750)  writes  ,,f  the  ligature  :8  "  Pa  liga- 
ture cause  des  grandes  rjouleure,  des  tressaillcments  con- 
vulsifs.  et  quelquefois  la  convulsion  du  moignon,  qui  sou- 
vent  est  mortelle,  on  par  ellc  incme  ou  parcequ'elle  oeca- 

sionne  rhemorrhagie  par  lea  mouvements  extraordinairea 

que  le    lualade  lie    pent    s'e'nipeehcr    de    faiie."       FabricillS 

von  Hilden  (1560-1634)  and  Scultetus  (1595-1645)  intro- 
duced Pares  practice  into  Germany.  The  former  made 
use  of  the  hemp  ligature,  but  restricted  its  application  to 
young  healthy  persons.  Cornelius  Von  Solingen  (died 
1692)  practised  immediate  ligation  after  the  example  of 
Dionis.  Anton  Nuck  (died  1692)  only  made  use  of  the 
ligature  in  operating  for  aneurism,  after  the  method  of 
Antyllus.  In  England  the  ligature  was  introduced  by 
Wiseman  (1566-1625),  and  was  eagerly  adopted  after  the 
discovery  of  the  circulation  by  Harvey,  in  1619.  Fabri- 
cius  iib  Aquapendente  (died  1620)  applied  two  ligal 
to  arteries,  and  divided  the  vessel  between  them,  so  as  to 
allow  both  ends  to  retract.  .Marcus  Aurelianus  Sever- 
inus  (1580  1656)  was  the  first  to  tie  the  femoral  artery 
near  Pouparl's  ligament.  Cesare  Magati  (1597-1647)  fol- 
lowed the  advice  of  Galen    and    Avicenna.  and   lied   the 

vessel  only  on  the  cardiac  side.  Kirkland  (1721  98)  at- 
tributes the  definitive  closure  of  vessels  alter  ligation  to 
the  inherent  contractility  of  the  vessel-wall.      White  and 

Aikin  expressed  a  similar  view,  as  becomes  apparent 
from  the  following  passage:  "  That  the  arteries,  by  their 
natural  contraction,  coalesce  as  far  as  their  tirst  ramifica- 
tion."' John  Bell  (1760-1820)  concurred  in  this  view. 
but  added  another  important  element,  adhesive  inflam- 
mation in  the  vessel-wall,  induced  by  the  ligature." 
l.arny  (1766  1842)  observed  thai  in  many  cases  after  li- 
gation  no  coagulum  formed,  and.  in  consequence, 
sei'led  that  definitive  obliteration  of  the  vessel  can  take 
place  independently  of  it.  and  is  then  due  to  eontraction 
of  the  vessel  w  all. 

Richerand  1 1 7 7 ; »  1840)  believed  that  the  ligature  brines 

the  inner  walls  of   the   vessel  in  contact,  and  that    di 
adhesion  takes  place,  the  result  of  adhesive  inflamma- 
tion.    Garengeot  (1688  1759)  feared  the  cutting  through 
of  the  ligature,  and.  for  the  purpose  of  preventing  this 
cident,  advised  the  use  of  a  broad,  ribbon-like  ligature, 
Claude    Ponteau  (1725-75)   abandoned   the   use  of  the 
broad  ligature,  but.  to  guard  against  the  same  evil,  in- 
cluded w  ithin  the  ligature  a  sutlicient  amount  of  paravas- 
cular  tissue.     Lorcnz    Heister  (1683   i  "iv    used  a  .stout 
ligature,  and  tied  over  a  small  cylinder  of  lint  to  prevent 
premature  cutting  through.    .1.  Z.  Plainer  (1694-11 
made  use  of  a  similar  contrivance,  but  always  applii 
double  ligature,  « ith  a  third  (reserve  ligature)  on  the  car- 
diac   sjde.   |,i  be    tied    ill    lhe    event    of    secondary    llil'llior- 

rhagt       Alexander  Monroe  (1697   1767)  protested  against 

the  intermediate  ligature,  and  emphasized  the  import 
of  direct    ligation.     He   used   broad  ligatures,  and  tied 
only    with  sullicient    firmness   to    approximate  the  inner 
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•walls  of  the  vessel.  William  Bromfield  (1712-92)  iso- 
lated the  artery,  drawing  it  out  on  the  surface  of  the 
wound  with  a  hook  of  his  own  construction,  and  which 
still  bears  his  name,  and  applied  a  flat  ligature.  In 
France,  Deschamps  (1740-1824)  advocated  the  superiority 
of  immediate  ligation  by  means  of  a  broad  ligature,  on 
the  ground  that  when  the  intermediate  ligature  is  used 
the  interposed  tissues  disappear  very  rapidly,  leaving  the 
ligature  loose  around  the  artery,  thus  favoring  the  occur- 
rence of  secondary  haemorrhage.  Abernethy  (1763-1831) 
applied  a  double  ligature  in  tying  an  artery  in  its  contin- 
uity, and  divided  the  vessel  between  them,  claiming  that 
in  doing  so  he  was  able  to  relieve  the  tension  in  the 
peripheral  portion  of  the  vessel,  and,  at  the  same  time,  to 
enable  both  ends  of  the  artery  to  retract  into  the  tissues. 
He  also  condemned  the  reserve  ligature,  as  it  would  ne- 
cessitate more  extensive  isolation  of  the  vessel,  thus  cut- 
ting off  nutrition  and  provoking  a  higher  degree  of  in- 
flammation and  suppuration.  August  Gottlieb  Richter 
(1742-1812)  introduced  the  immediate  ligature  into  Ger- 
many. On  December  12,  1785,  John  Hunter  (1728-93) 
for  the  first  time  tied  the  femoral  artery  in  loco  prcedik  o- 
tionis  for  popliteal  aneurism.  He  applied  four  ligatures 
at  short  distances  apart,  of  which  number  only  the  most 
distal  one  was  tied  firmly  ;  the  remaining  ligatures  were 
tied  in  such  a  manner  that  the  lumen  of  the  proximal  end 
of  the  artery  represented  a  cone,  with  the  base  toward 
the  cardiac  side  of  the  vessel.  Hunter  anticipated  that 
this  method  of  operation  would  favor  the  formation  of  a 
thrombus,  and  thus  afford  additional  security  against  sec- 
ondary haemorrhage.  His  expectations,  however,  were 
not  realized,  as  secondary  haemorrhage  occurred  on  three 
different  occasions,  and  the  patient  did  not  recover  until 
seven  months  had  elapsed.  He  did  not  repeat  this  op- 
eration, and  subsequently  used  only  one  ligature.  De- 
sault  accidental!}'  made  the  observation  that,  in  the  ordi- 
nary method  of  ligation  with  the  round  ligature,  the  two 
inner  tunics  of  an  artery  are  ruptured.  This  fact  was 
verified  by  Jones,  who,  in  1806,  made  a  series  of  careful 
experiments  to  determine  this  point.  The  classical  work 
of  Jones  exerted  a  potent  influence  in  establishing  the 
claims  of  the  ligature,  not  only  in  England,  but  wherever 
surgery  was  practised.  He  claimed  that  obliteration  of 
an  artery,  after  ligature,  can  take  place  independently  of 
the  formation  of  a  thrombus,  by  the  traumatic  inflamma- 
tion and  plastic  exudation  induced  by  the  ligature.  In 
his  experiments  on  animals  he  applied  several  ligatures 
in  close  proximity.  He  called  particular  attention  to  the 
deleterious  effects  of  suppuration  on  the  process  of  cica- 
trization in  the  blood-vessels,  and,  for  the  purpose  of 
guarding  against  this  event,  advised  the  removal  of  the 
ligatures  immediately  after  the}"  had  ruptured  the  inter- 
nal coats,  or  before  suppuration  was  established.  He  be- 
lieved that  provisional  closure  of  the  vessel  was  accom- 
plished by  the  lacerated  tissues  within  the  lumen  of  the 
vessel,  and  that  the  healing  process  within  the  vessel  was 
the  same  as  in  any  other  wound,  and  produced  the  defi- 
nite obliteration.  In  tying  large  arteries  he  advised  the 
double  ligature  and  division  of  the  vessel  between.  B. 
Travers  adopted  the  views  promulgated  by  Jones,  but 
substituted  the  temporary  for  the  momentary  ligature. 
He  recommended  the  removal  of  the  ligature  as  soon  as 
plastic  inflammation  was  fully  established,  and  before 
suppuration  had  had  time  to  take  place.  The  period  of 
time  in  which  the  ligature  would  accomplish  this  object 
he  placed  at  forty-eight  to  ninety  hours,  according  to  the 
size  of  the  vessel  which  had  been  ligated.  Jones  and 
Travers  deserve  to  be  called  the  discoverers  of  the  tem- 
porary ligature  upon  a  scientific  basis.  On  February  14, 
1817,  Travers  for  the  first  time  put  his  theory  into  actual 
practice.  He  ligated  the  brachial  artery  for  aneurism, 
and  removed  the  ligature  after  fifty  hours.  The  case 
proved  successful.  The  next  case,  the  artery  being  the 
same,  did  not  terminate  so  favorably  ;  secondary  haemor- 
rhage set  in  and  proved  fatal.  J.  Hutchinson's  case,  op- 
erated upon  in  a  similar  manner,  also  terminated  in  death 
by  recurring  haemorrhages.  Sir  Astley  Cooper  applied 
the  temporary  ligature  in  two  instances.  The  results  not 
meeting  bis  expectations,  he  abandoned  it.     Among  the 


most  formidable  opponents  of  the  temporary  ligature 
may  be  mentioned  Hodgson.  Vacca  Berlinghieri,  and  C. 
J.  M.  Langenbeek,  who  claimed  that  it  was  impossible- 
to  determine  the  exact  length  of  time  after  which  it 
would  be  safe  to  remove  the  ligature,  and  that  the  neces- 
sary manipulations  for  the  removal  of  the  ligature  would 
interfere  with  the  prompt  healing  of  the  wound.  In 
Italy,  Antonio  Scarpa  (1747-1832)  strongly  advocated  the 
employment  of  the  temporary  ligature.  He  used  the 
broad  ligature  and  tied  over  a  cylinder  of  lint  for  the  pur- 
pose of  bringing  and  keeping  in  apposition  a  large  sur- 
face of  the  inner  walls  of  the  vessel.  His  experiments 
have  demonstrated  that  obliteration  of  a  vessel  by  adhe- 
sive inflammation  can,  and  does,  take  place  without  divi- 
sion of  the  coats.  He  compared  the  inner  surface  of 
blood-vessels  with  serous  membranes,  and  credited  it  with 
the  property  of  undergoing  the  same  pathological  changes 
when  subjected  to  traumatism.  He  ascertained  that  ad- 
hesive inflammation  follows  about  four  days  after  the  ap- 
plication of  the  ligature,  while  the  time  required  for  sup- 
puration to  arise  requires  from  one  to  two  days  longer  ; 
consequently  he  determined  the  time  for  removal  of  the 
ligature  in  accordance  with  the  general  condition  of  the 
patient.  In  young,  robust  persons  he  removed  the  liga- 
ture on  the  fourth  day,  and  in  old  or  decrepit  persons  he 
allowed  it  to  remain  for  six  days.  P.  von  Walther  as- 
serted that  definitive  closure  of  vessels  after  ligation  takes 
place  within  forty  hours,  and  urged  that  the  ligature 
should  be  removed  after  the  lapse  of  this  time.  In  Ger- 
many, Victor  von  Bruns  was  the  next  and  last  to  bring 
the  temporary  ligature  before  the  notice  of  the  profes- 
sion. He  removed  the  ligature  after  two  or  three  days, 
according  to  the  size  of  the  vessel,  and  supported  his 
claim  for  the  superiority  of  this  method  of  ligation  by 
the  results  of  a  large  clinical  experience.  Pecot  com- 
pared the  methods  of  Jones  and  Scarpa  by  way  of  experi- 
ment, and  came  to  the  conclusion  that  the  round  liga- 
ture, if  applied  with  sufficient  firmness  to  sever  the  inner 
coats  of  the  artery,  excites  adhesive  inflammation  earlier 
than  if  the  broad  tape  ligature  is  used.  Ponteau  attrib- 
uted great  importance  to  the  connective  tissue  around 
blood-vessels  in  the  process  of  obliteration,  hence  he  ad- 
vised that  an  abundance  of  this  tissue  should  be  included 
within  the  ligature.  Delpech  (1777-1832),  in  France,  and 
C.  J.  M.  Langenbeek,  in  Germany,  arose  against  Scarpa. 
Langenbeek  regarded  the  adhesion  of  the  inner  vessel- 
walls  of  prime  importance  in  effecting  permanent  closure, 
while  to  the  thrombus  and  lymph-coagulum  he  assigned 
a  less  important  role.  The  older  German  surgeons  were 
in  the  habit  of  using  hemp  or  linen  ligatures.  The  silk 
ligature  was  first  proposed  in  that  country  by  Ph.  Fr. 
von  Walther.  For  the  purpose  of  preventing  the  ill  ef- 
fects of  the  customary  ligature,  a  variety  of  ligature  ma- 
terials were  proposed,  such  as  chamois-skin  by  Physiek 
(1814),  catgut  by  Sir  Astley  Cooper,  silkwormgut  by 
Wardrop,  elastic  rubber  strings  by  Levert,  tendons  by 
Paul  Eve,  human  hair  by  Porta.  Metallic  ligatures  were 
brought  forward  as  being  less  irritating  than  the  ordinary 
ligature  ;  gilt  iron  wire  was  proposed  by  Oilier,  fine  iron 
wire  by  B.  v.  Langenbeek,  and  silver  wire  by  Wagner 
and  Sims.  Levert  experimented  with  all  kinds  of  metal- 
lic ligatures — lead,  gold,  silver,  and  platina — and  always 
obtained  primary  union  of  the  wound.  Metallic  ligatures 
were  always  cut  short  and  remained  permanently  in  the 
wound.  Until  the  end  of  the  eighteenth  century  the 
ends  of  the  ligature  were  brought  out  through  the  wound. 
The  first  attempts  to  cut  short  the  ligature  and  leave  it 
permanently  in  the  wound  were  made  by  Lawrence,  who, 
in  1814,  published  the  results  of  his  experience.  For 
ligatures  housed  fine  dentist's  silk.  According  to  Sam- 
uel Cooper,  however,  the  priority  of  this  procedure 
should  belong  to  a  certain  Haire,  of  Essex,  who  is  said  to 
have  practised  it  in  1786.  Hennen  adopted  the  practice  in 
1813,  and  within  four  months  followed  it  in  thirty-four 
cases  without  observing  any  unfavorable  results.  Del- 
pech and  Guthrie  also  indorsed  the  practice.  The  intro- 
duction of  antiseptic  surgery  has,  however,  wrought  the 
greatest  improvement  in  the  ligature,  and  the  founder  of 
antiseptic  surgery,  Sir  Joseph  Lister,  has  also  furnished 
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ii-  with  the  Ideal  ligature  the  aseptic  ligature.  What 
has  been  sought  For  centuries  has  al  last  been  found — ;i 
ligature  which  will  arrest  the  circulation  with  Bafety  and 
linty,  which  will  produce  a  minimum  amount  (jf 
traumatism  until  the  process  of  cicatrization  is  completed, 
and  h  bi<  h,  « lien  its  work  is  accomplished,  w  ill  gradually 
disappear  bj  absorption  and  substitution.  Since  the  in- 
troduction nf  the  antiseptic  treatment  ol  wounds  and  the 
aseptic  ligature  surgerj  lias  received  a  new  impulse 
suits  have  been  obtained  which  were  never  realized  be- 
fori  .  operations  have  been  performed  successfully  which 
were  previously  beyond  the  grasp  ol  even  the  most  ambi- 
tious; and,  more  than  all,  those  horrible  Bpectres,  hos- 
pital gangrene,  erysipelas,  pyaemia,  septicaemia,  and 
oinl.ii  \  haemorrhage,  which  haunted  the  surgeons  of  only 
fifteen  \  ears  ago  by  night  and  by  day.  have  almost  com 
pletely  disappeared  from  hospital  as  well  as  private  prac- 
tice. For  all  this  we  are  indebted  to  Lister.  A  variety 
of  other  animal  tissues  have  been  made  into  ligatures  and 
rendered  aseptic,  and  have  been  recommended  at  differ- 
<  ni  times  as  substitutes  for  the  catgut  ligatures.  Among 
them  we  may  enumerate  silk,  silkworm-gut,  whale  and 
deer  tendon,  peritoneum,  coats  of  blood  vessels,  and  nerve- 
tissue.  With  the  exception  of  the  iir-i  two,  all  of  these 
ligature  materials,  if  rendered  perfectly  aseptic,  will,  after 
a  certain  lime,  undergo  absorption,  but  it  is  questionable 
if  an}  ni'  i  hem  possesses  any  advantage  over  well-prepared 
catgut.  Czerny  is  entitled  to  a  great  deal  of  credit  for 
the  improved  silk  ligature.  He  has  demonstrated  that 
when  Bilk  is  made  perfectly  aseptic,  bj  boiling  and  im- 
mersion  in  carbolized  water,  it  can  be  safely  left  in  the 
t  i ~-i i< ■- •.  where  ii  becomes  encysted. 

In  regard  to  Ihe  relative  position  <>f  the  ligature  to  the 
,.n cni  blood-vessel,  two  distinct  classifications  are 
made  :  I.  Intermediate  ligature,  ligature  en  masse.  II.  Im- 
mediate or  direct  ligature.  In  the  former  instance  a  vary- 
ing amount  of  paravascular  tissue  is  interposed  between 
the  ligature  and  the  blood  vessel,  while  in  the  latter  case 
the  v<  ssel  is  isolated  and  the  ligature  applied  directly. 

1.  Intermediate  Ligati  re,  Ligati  be  en  Masse.- — 
All  of  the  older  surgeons  were  in  fear  of  a  too  earl]  sep- 
aration of  the  ligature,  and  aimed  to  prevent  secondary 
haemorrhage,  as  the  result  of  such  an  occurrence,  by 
including  adjacenl  tissues,  thus  protecting  the  vessel 
against  undue  pressure.  The  object  of  this  practice  was 
siniph  tn  apply  the  ligature  as  a  provisional  mechanical 
agent  to  arrest  the  flow  of  blood  in  a  vessel,  without  any 
theory  a<  to  the  permanent  closure  of  the  vessel.  The 
ligature  was  passed  underneath,  with  points  of  entrance 

and  exit  soi listance  from  the  vessel,  and  firmly  tied. 

This  method  was  practised  by  Parts,  and  through  his  in - 
md  example  it  was  adopted  by  all  of  the  prom- 
inent surgeons  until  nearly  the  end  of  the  eighteenth 
century.  Guillemeau,  Thevenin,  Garengeot,  Le  Dran, 
Louis,  Dionis,  and  Petit  were  faithful  followers  of  Pan', 
with  few  unimportant  modifications,  followed  his  di- 
rections to  the  letter,  since  the  definitive  closure  of  ves- 
sels has  been  made  anobjed  Of  study  and  experiment 
this  method  of  ligation  has  been  abandoned,  and  is  only 
rted  to  in  exceptional  cases  where  isolation  of  the 
vessel  or  vessels  is  impossible  from  the  nature  or  location 
of  the  wound.  At  the  present  time  it  is  resorted  to 
more  particularly  in  cases  of  obstinate  parenchymatous 
haemorrhage  which  cannot  be  controlled  by  compres- 
sion .  also  in  cases  where  isolation  of  the  bleeding  vessel 
i-  impossible  on  account  of  inflammatory  or  neoplastic 
deposits  around  it:  and  lastly,  incases  of  advanced  de- 
gem  ration  ol  the  tissues  of  the  vessel  wall,  where  oblit- 
eration  of  the  vessi  1  cannot  be  secured  without  imminent 
ri-k  ol  '  ausing  a  solution  of  continuity  of  all  of  it-  coat-. 
In  such  cases  a  curved  needle  i-  armed  with  a  stout  cat- 
gut ligature  and  is  passed  through  the  tissues  some  dis- 
tance from  the  vessel,  including  thus  a  circular  portion 
ol  paravascular  tissue;  the  ligature  is  then  drawn  Buffl- 
cientlj  tight  to  arrest  bleeding,  when  it  is  tied  in  a  surgi 

Cal  knot  and  its  ends  cut  off  BUOrt. 

II       I  MMI  in  \ :     DlRECI     l.n.  \  I  I  l;l.        The    experi 

ments  of  •' 's  led  Lhewaj  to  the  immediate  or  direct 

ligature,     .loins  and  his  followers  placed  great  stress  on 


the  laceration  of  the  inner  tissues  of  an  artery  by  the  cir- 
cular constriction  of  the  ligature  in  effecting  provisional 
and  definitive  closure  of  the  lumen  of  the  vessel.  The 
simple  round  ligature  was  gradually  adopted  by  all  but 
geons  who  aimed  at  di\  ision  of  the  internal  coats  by  the 
ligature.  The  size  of  the  ligature  has  also  undergone 
considerable  modification.  J  Sell  used  fine,  oiled  ligatu 
which  he  Bupposed  would  apply  themselves  accurately 
to  the  artery.  Some  united  from  two  to  as  many  as  eight 
(Arndt)  ligatures  into  one  string  Lisfranc  used  moder- 
ately broad  ligatures,  but  he  claimed  that  in  tying  the 
knot  they  were  changed  into  round  cords  and  would  as 
effectually  divide  the  inner  coats  as  the  round  ligature. 
Lawrence  spoke  highly  of  the  use  of  very  fine  silk,  den- 
tist's silk,  in  tying  arteries  of  any  size.  Velpeau  used 
ligatures  proportionate  in  size  to  The  vessel  to  lie  ligated. 
Hodgson  used  the  fine  round  ligature.  A.  Cooper 
also  in  favor  of  the  rmnid  single  ligature.  The  circular 
constriction  of  Jones,  with  a  single  round  thread,  by  de- 
grees won  the  favor  of  Burgeons,  and  firmly  maintained 
its  position  as  the  hest  method  of  ligation  until  the  advent 
of  th<'  aseptic  ligature.  The  advantages  presented  by 
this  method  during  the  pre-antiseptic  period  wen-  ;  i 
fective  and  sale  provisional  closure  of  vessel.  2.  Promo- 
tion of  the  process  of  definitive  closure  of  vessel.  3.  It 
favored  the  spontaneous  elimination  of  the  ligature  by 
diminishing  the  amount  of  tissue  included  in  its  loop. 
The  circular  constriction  of  a  blood-vessel  by  a  round 
thread  brings  in  apposition  a  sufficient  surface  of  the  in- 
tinia,  and.  in  the  event  ol  primary  union,  the  resulting 
cicatrix  affords  sufficient  resistance  to  the  blood-current 
and  effectually  guards  against  secondary  haemorrhi 
As  ihe  aseptic  ligature,  in  aseptic  tissues,  never  prodt 
suppuration  or  other  destructive  changes  winch  would 
interfere  with  ihe  prompt  formation  of  the  intravascular 
cicatrix  or  weaken  the  vessel-wall,  it  should  include  a 
minimum  amount  of  vascular  tissue  and  should  never  he 
made  to  destroy  the  continuity  of  any  of  the  tunics  of  the 
artery. 

Forms  and  Number  of  Ligatures. — 1.  Scarpa's  Apia- 
tis&ement. — Scarpa's  ligature  was  intended  by  its  author 
to  fulfil  the  two  essential  indications  in  obliterating  the 
lumen  of  a  vessel:  ili  To  arrest  the  circulation  tempo- 
rarily by  mechanical  pressure  without  lacerating  the  tis- 
sues of  the  vessel,  f.')  To  approximate  and  keep  in  con- 
stant and  accurate  contact  a  comparatively  large  suri 
of  the  inner  vessel-walls  for  union  to  take  place  by  ad- 
hesion. His  leading  idea  was  that  the  intiina  resembles 
Berous  surfaces,  and  for  rapid  union  to  take  place  only  a 
moderate  amount  of  irritation  is  necessary,  and  that  the 
injury  inflicted  by  the  circular  ligature  is  too  severe  to 
obtain  the  most  desirable  result.  He  used  ligatures  two 
lines  in  width  and  tied  over  a  small  cylinder  of  linen. 
The  ligature  was  usually  expelled  spontaneously  about 
the  fifteenth  day  ;  but  il  this  did  not  occur,  and  the  liga- 
ture lay  loose  upon  the  vessel,  it  w  as  taught   that  il  should 

be  removed  al  this  time.  Scarpa's  theories  found  many 
admirers,  who  introduced  modifications  in  the  operation 
to  suit  their  indfr  idual  ideas.  Forster  substituted  for  the 
cylinder  of  linen,  charpie  and  cork  ;  Deschamps,  agaricus; 
Desault,  small  plates  of  wood;  <  line,  cork;  and  Roux,  small 
mils  of  diachj  Ion  plaster.  In  England  this  praetici 
advocated  by  Crampton,  and  in  Frame  it  was  represented 
more  particularly  by  Boyerand  Roux.  Some  exponents 
of  the  theorj  i  f  aplatissement,  while  belie\  ingin  thed 
nine,  objected  to  the  introduction  of  fori  ign  bodies  into 
the  wound,  whii  Ii  they  regarded  not  only  as  useless  hut 
as  injurious  to  the  healing  process.  Jameson  used  liga- 
tures made  of  strips  of  raw  chamois  skin,  which  he  claimed 
w  i  m M.  by  their  pi ia hi liiy  and  elasticity .  hold  in  approxima- 
tion the  inner  vessel  wall  without  inflicting  injury  on  it-s 
tissues.  Without  means  to  prevent  suppuration,  il  can  bo 
readily  understood  that  the  expectations  held  by  the  > 
inator  of  this  method  of  ligation  and  his  followers  were 
not  realized,  and  it  was  by  degrees  displaced  bj  the  round 
ligature. 

2  DoiibU  1 1;  atun  —The  double  ligature  is  mentioned 
1>\  Celsus  and  JSlius.  Roland  us  of  Farma  speaks  of  the 
double  ligature  as  applied  to  the  vena  organjea  (jugu- 
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laris).  John  Bell  and  Maunoir  not  infrequently  applied 
two  ligatures  in  close  proximity.  In  ligating  arteries  in 
Uieir  continuity  Abernethy  always  applied  the  double  liga- 
ture after  isolating  the  vessel  freely,  claiming  that,  even  if 
the  intermediary  isolated  portion  sloughed,  the  ligatures 
would  successfully  guard  against  secondary  haemorrhage. 
As  an  important  advantage  of  this  method  he  mentions 
that  the  vessel  could  be  divided  between  the  ligatures, 
thus  relieving  tension  and  allowing  both  ends  of  the  ar- 
tery to  retract  into  the  tissues,  occupying  then  the  same 
favorable  position  as  vessels  divided  during  an  amputa- 
tion. The  double  ligature  has  been  frequently  employed 
in  experiments  for  the  purpose  of  studying  the  process  of 
cicatrization  in  blood-vessels  after  ligature,  and  will  be 
again  referred  to  in  the  section  treating  of  that  subject. 

In  regard  to  time,  ligatures  may  be  classified  into:  1, 
Momentary  ;  2,  temporary  ;  3,  permanent.  The  first  two 
varieties  aim  at  obliteration  of  the  lumen  without  loss  of 
continuity  of  the  vessel,  while  until  recently  the  perma- 
nent ligature  was  always  expected  to  divide  the  artery 
before  it  could  be  eliminated  as  a  foreign  body  from  the 
wound. 

(1)  Momentary  Ligature. — A  series  of  experiments  on 
animals  made  by  Jones  satisfied  him  that  frequently 
definitive  closure  of  an  artery  could  be  obtained  by  draw- 
ing the  ligature  tightly  and  removing  it  at  once.  The 
rupture  of  the  internal  coats  in  many  instances  produced 
satisfactory  closure  by  mechanically  interfering  witli  the 
circulation  and  causing  the  formation  of  a  thrombus, 
the  definitive  obliteration  following  as  the  natural  conse- 
quence of  the  traumatism.  To  insure  these  results  more 
constantly,  he  made  several  of  these  circular  constrictions 
in  close  proximity,  so  as  to  inflict  a  greater  amount  of 
traumatism  and  secure  a  larger  surface  for  cicatriza- 
tion. Jones  called  attention  to  the  superior  advantages 
offered  by  this  method  of  ligation  over  all  other  methods, 
as  it  would  secure  obliteration  of  vessels  without  incur- 
ring the  necessity  of  leaving  a  foreign  substance  in  the 
"  wound.  Unfortunately,  however,  the  results  obtained 
were  so  uncertain  that  he  did  not  dare  to  recommend 
its  adoption  in  practice.  In  many  instances,  as  late  as 
the  third  or  fourth  day,  the  artery  was  found  perme- 
able, a  sufficient  proof  that  the  operation,  with  all  its 
other  advantages,  lacked  reliability.  Porta  made  fifty 
experiments  witli  the  momentary  ligature  on  dogs,  sheep, 
and  goats,  with  the  result  that  partial  or  complete  oblit- 
eration of  the  vessel  by  thrombus  or  lymph-coagulum  fol- 
lowed in  only  ten  instances,  while  in  all  of  the  remaining 
cases  only  division  of  the  inner  coats  could  be  demon- 
strated. Maunoir  attempted  to  accomplish  the  same  ob- 
ject by  different  means.  He  crushed  the  internal  coats 
of  arteries  with  a  forceps  of  his  own  construction,  and 
expected  the  same  series  of  changes  to  occur  in  their  in- 
terior as  the  result  of  the  laceration  of  tissues  ;  but  his 
results  must  have  been  equally  unsatisfactory,  as  the  pro- 
cedure does  not  appear  to  have  been  adopted  to  any  ex- 
tent in  practice. 

(2)  Temporary  Ligature. — The  temporary  ligature  was 
introduced  for  the  purpose  of  obviating  the  deleterious 
effects  of  the  presence  of  a  foreign  body  upon  the  heal- 
ing of  a  wound  and  the  process  of  cicatrization  in  the 
blood-vessel.  While  the  ordinary  ligature  remained  for 
a  period  of  time  varying  from  three  to  twenty  days,  it 
was  argued  that  the  average  time  necessary  for  the  liga- 
ture to  remain  was  much  less,  hence  various  contrivances 
were  invented  which  were  intended  as  substitutes  for  the 
ligature  and  which  could  be  removed  with  greater  fa- 
cility after  the  necessary  time  had  elapsed  ;  such  were 
the  pressure-forceps  designed  by  Deschamps,  Desault, 
Percy,  Assalini,  Koehler,  Porter,  Billroth,  L'Est range, 
Richardson,  Crampton,  Nunnelly,  Wolfe,  Jeoffresson, 
and  Speir.  A  similar  function  and  sphere  were  assigned 
to  the  percutaneous  acu-pressure  of  Middeldorpf,  the  ansa 
fili  metallici  of  B.  v.  Langenbeck,  the  filo-pressure  of 
Dix,  the  ansa  hmmostatica  a  tergo  of  Schmitz,  and  more 
recently  the  amovable  ligature  of  V.  v.  Bruus.  The  la- 
borious researches  of  Jones  prepared  the  way  for  the 
temporary  ligature.  Travers  believed  with  Jones  that 
vessels  are  obliterated  by  inflammatory  adhesive  exuda- 


tion and  union  between  the  inner  coats,  but  affirmed  that 
the  inflammatory  process  requires  a  longer  period  of  time 
to  secure  the  requisite  firmness  in  the  adhesions.  His 
first  experiments  were  directed  toward  ascertaining  the 
length  of  time  required  for  a  sufficiently  firm  adhesion  to 
take  place.  The  experiments  were  made  on  the  carotids 
of  horses  and  asses.  The  ligature  was  applied  either  in 
the  form  of  a  loop  or  tied  over  a  tape  placed  parallel 
with  the  artery  for  the  purpose  of  facilitating  its  re- 
moval. The  ligature  was  removed  after  one,  two,  and 
six  hours,  and  the  animal  killed  from  twenty  to  thirty 
hours  after  the  operation.  In  fifty  per  cent,  of  the  cases 
where  the  ligature  remained  for  one  hour  the  vessel  was 
not  obliterated.  In  all  cases  in  which  it  was  allowed  to 
remain  from  two  to  six  hours  the  experiments  proved  suc- 
cessful. From  these  experiments  he  concluded  that  six 
hours  is  the  longest  time  required  for  the  ligature  to  re- 
main, and  that  by  this  time  definitive  occlusion  will  have 
always  been  accomplished.  With  a  view  to  determine 
whether  the  closure  of  the  vessel  is  perfect  at  this  time, 
or  whether  obliteration  is  effected  after  the  removal  of  the 
ligature,  he  made  another  series  of  experiments,  dividing 
the  artery  on  the  peripheral  side  after  removing  the 
ligature. 

These  experiments  satisfied  him  that  definitive  closure 
takes  place  after  the  removal  of  the  ligature,  and  is  ef- 
fected by  an  exudation  of  plastic  lymph.     If  the  ligature 
remained  for  twelve  hours,  and  the  artery  was  cut  on  the 
peripheral  side,   no  haemorrhage  followed   its   removal. 
He  reduced  his  theory  to  practice  by  ligating  the  brachial 
artery  in  a  man  suffering  from  aneurism    and  removed 
the  ligature  fifty  hours  after  the  operation.     No  haemor- 
rhage followed,  and  the  patient  recovered.     He  next  tied 
the  femoral  for  popliteal  aneurism,  and  removed  the  lig- 
ature twenty-seven  hours  later.     Pulsation  soon  returned 
below  the  seat  of  operation.     The  disappointment  due  to 
the  failure  in  this  case   deterred  him  from  giving  the 
temporary  ligature  further  trial,  and  he  returned  to  the 
ordinary  ligature.      This  method  was  tested  by  a  few 
English  surgeons,  but,  not  producing  more  encouraging 
results,   was   soon   completely   abandoned.      Scarpa,    in 
Italy,  was  the  next  advocate  of  the  temporary  ligature. 
His  pathological  views  regarding  the  use  of  the  ligature- 
and  the  process  of  obliteration  of  vessels,  as  well  as  his 
method    of    ligation,    are    given    elsewhere.      Delpech 
claimed  that  a  few  days  after  ligation   the  ligature  is 
found  loose  on  the  vessel,  and  consequently  could  exert 
no  influence  for  good,  and  therefore  should  be  removed, 
like  any  other  foreign  bod}*,  so  as  not  to  interfere  with 
the  normal  healing  of  the  wound.    Velpeau  also  regarded 
the  temporary  ligature  with  favor.    P.  von  Walther  stud- 
ied the  effects  of  the  temporary   ligature   on  animals. 
With  a  ligature  instrument  of  his  own  device  he  aimed 
to  divide  the  inner  coats  of  the  vessel,  and  removed  the 
ligature  after    from    forty-eight   to   seventy-two  hours, 
when  definitive  closure  was  always  found.     R.  N.  Smith 
constricted  the  vessels  with  an  iron  wire  passed  through 
a  silver  tube,  and  found  arteries  of  the  fourth  and  fifth 
size  obliterated  after  six  hours.     The  femoral  artery  was 
found  permanently  closed  after  two  days.     Victor  von 
Bruns  originated  his  method  of  filo-pressure  in  1868. u 
The  silk  ligature  which  he  used  was  passed  around  the 
artery  and   brought  out  of  the  wound   through  a  silver 
cannula  with  a  crossbar,  to  which  it  was  fastened.     Ar- 
teries of  the  size  of  the  radial  he  found  closed  after  eigh- 
teen hours,  while   larger  arteries  required  from  one  to 
three  days.     For  six  years  this  method  was  used  exclu- 
sively in  all  cases  requiring  ligation,  in  Bruns'  clinic,  with 
entire  satisfaction.      Only  in   two  cases  did   secondary 
haemorrhage  occur;  in  one  instance  the  common  carotid 
was  ligated  during  an  operation  for  the  removal  of  a  can- 
cerous tumor  of  the  thyroid  gland,  and  the  ligature  was 
removed  on  the  fifth  day  ;  in  the  second  case  the  femoral 
artery  was  ligated,  ami  the  ligature  was  removed  on  the 
third  day.     The  great  objections  against  the  temporary 
ligature  have  always  been  that  the  wound  could  not  be 
completely  closed," or  had  to  be  reopened  at  the  time  of 
removal  of  the  ligature,  thus  increasing  the  risks  of  sup- 
puration and  preventing  primary  union  of  the  wound, 
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circumstances  wbicb  the  ligature  was  intended  to  obviate. 
Absent  e  of  Buppuration  and  primary  union  of  tbe  wound 
are  the  mosl  reliable  safeguards  against  secondary  hem- 
orrhage after  anj  method  of  ligation,  anil  a  method 
which  cannot  secure  these  results  with  Borne  degree  <  I 
-iniy  must  be  considered  a-  faulty  in  principle  ami 
practice,  ami  this  can  in-  said  without  hesitation  against 
the  temporary  ligature  as  described  above.  The  aseptic 
animal  ligature  must  be  considered  as  a  temporary  liga 
ture  in  everj  sense  of  the  word,  onlj  that  tin-  material 
<it'  which  it  is  composed  is  removed  by  healthy  active 
granulations  instead  of  by  the  hand  of  the  Burgeon,  an 
advantage  which  it  would  in-  difficult  to  overestimate, 
ami  which  neutralizes  all  valid  objections  against  the 
temporary  ligature.  The  ligature  <>i  the  future,  then, 
w  ill  be  the  aseptic  animal  ligature. 

(8)  Permanent  Ligature.  —  The  permanent  ligature  is 
composed  of  a  material  which  will  remain  for  the  most 
pait  unchanged  in  the  tissues  of  the  body,  and  is  either 
permanently  retained  (encysted)  or  spontaneously  ex- 
pelled. Before  the  aseptic  ligature  came  into  use,  the 
ligature  usually  cut  its  way  through  the  remaining  tis 
of  tin-  artery  in  from  three  to  twenty  days,  by  a 
process  of  molecular  death,  ami  was  spontaneously  ex 
pelled,  thus  destroying  the  continuity  of  tin-  vessel  in 
every  instance.  Hodgson  held  that  the  ligature,  as  usu- 
ally applied,  divides  the  two  inner  coats  of  the  vessel, 
and  destroys  the  vitality  of  the  circularly  constricted 
portion  of  the  adventitia,  which  separates  like  any  other 

Slough  and  comes  away  in   the  loop  "I  the  ligature.      The 

same  explanation  is  given  by  Guthrie,  Brodie,  and  Cros-. 
Bruns,  however,  maintains  that  the  constricted  portion, 
under  the  pressure  of  the  ligature,  undergoes  molecular 
necrosis,  a  process  necessarily  attended  by  suppuration. 

He   also   claims    licit    in    animals,    if    the    ligature    is    cut 

short,  it  cuts  through  the  ti-sues  and  is  encysted  in  the 
cicatrix.  Porta  Studied  the  fate  of  ligatures  in  the  wound 
experimentally.  He  made  300  experiments,  using  catgut, 
silk,  hemp,  linen,  and  horse-hair  ligatures,  cutting  them 

Short.      The  animals  were   killed   in    from  a  few    days  to 

three  years  after  the  operation.  Of  the  300  ligatures,  64 
wen-  completely  absorbed  (of  80  catgut,  33 ;  of  120  silk, 
19  .  oi  :,ii  linen, 'in  ;  of  Hi  horse  hair,  2).  of  the  236  liga- 
tures which  remained  in   the  wound,  only  26  were  found 

lodged  in  an  abscess  cavity,     lie  claimed  i  hat  the  ligature 

destroy-  the  continuity  of  the  ves>el  by  interstitial  absorp- 
tion. 1'.  \on  Walther  in  his  numerous  experiments  with 
the  temporary  ligature  found  the  adventitia  divided  only 
in  "in  case.    He  removed  the  ligatures  at  variable  periods 

of  time  (from  one  to  one   hundred  and  ten   hours)  after 

operation.     P.  Bruns"  made  fifteen  experiments  to  d<  ti  t 

mine  the  effect  of  the  ligatur i  the  coats  of  vessels,  and 

Qrmed  the  observations  of  Walther.    If  the  constricted 

portion  Of  an  artery  is  examined  some  lime  after  the  ap- 
plication of  the  ligature,  it  is  not  always  easy  to  deter 
mine  whether  complete  division  has  taken  place  or  not. 
■\  days  after  ligation  the  artery  in  close  proximity 
to  the  ligature  is  thickened,  the  Bwelling  on  each  Bide 
effacing  the  depression  made  by  the  ligature  and  shut- 
ting the  ligature  out  oi  sight.  The  traumatic  periarteri- 
tis produces  a  connective-tissue  proliferation  which  cov- 
ers tin  ligature  and  both  ends  of  the  artery  in  a  similar 
manner  as  the  pro\  isional  callus  after  fracture  surrounds 
the  broken  ends  of  the  bone,  It  the  inflammation  does  not 
proceed  beyond  the  process  of  tissue  tor  mat  ion.  the  gran- 
ulation ti  u:  to  converted  into  cicatricial  tissu:  which 
forms  an  additional  connecting  medium  between  tbe< 
of  the  artei  \ .  and  by  forming  at  the  same  time  a  capsule 
around  the  ligature  the  latter  becomes  permanently  en- 
cysted. If  the  end  of  an  artery  is  tied,  the  vitality  of  the 
Ligated  -tump  will  depend  on  the  manner  in  which  the 
wound   heals,   if  suppuration   takes   place,    it   will  in  all 

probability  separate  as  a  slough,  and  will  escape  with 
the  ligature  in  the  wound  secretions ;  if.  on  the  other 
hand,  the  wound  heals  by  primary  union,  it  will  either 
remain  in  organic  connection  with  the  vessel  and  form 
new  vascular  communications  w  ith  the  adjacent  tissue,  or, 
in  the  event  •  ■'  ■  <  utting  through  ol  the  ligature,  it  may 
.still  retain  its  vitality  ami  remain  iu  the  tissues,  or  finally 


it  may  be  removed  by  gradual  absorption.  John  Bell 
and  Otto  vTeber  were  convinced  that  the  end  of  the  li- 
gated  vessel  invariably  separates  and  dies.  There  is.  how- 
ever, g 1  reason  to  believe  that  the  ligated  artery  stump, 

in  the  absence  of  suppuration,  will  retain  its  vitality  ami 
will  again  unite  with  the  Burrounding  tissues  from  which 
it  receives  its  nutrition.  P.  Bruns  made  a  few  experi- 
ments in  this  direction. 

Experiment  No.  1  :  Double  ligation  of  carotid  art 
the  dog  ;  division  of  artery  between  ligatures.  The  animal 
was  killed,  and  parts  were  examined  fourteen  days  after 
operation.  The  ends  of  the  artery  w  ere  separated  2  etm., 
the  interspace  was  bridged  over  by  a  hand  of  connective 
tissue,  in  which  wen-  embedded  both  ligated  stum] 
short  distance  from  the  closed  ends  of  the  artery. 

Experiment  No.  2:  Vessels  and  operation  the  same. 
The  separated  end-  of  the  artery  embedded  in  the  inter- 
mediate conn,  ctive  tissue  string. 

Experiment    No.   :i:     Femoral   artery:   operation    the 
same  ;   local  <  onditions  the  same,  only  that   the  bridge  of 
new  connective  tissue  was  larger  and  tinner.     The  - 
rated  ends  of  the  artery  somewhat  reduced  in  size. 

Experiment  No.  4  :  Femoral  artery  ;  operation  the 
same.  Separated  pieces  much  smaller,  and  incorporated 
in  the  newly  formed  connective  tissues. 

In  all  of  these  experiments  it  appears  that  the  ligature 
cut  its  way  through  the  tissues  of  the  artery,  thus  com- 
pletely separating  the  ligated  stumps,  and  still  they  re- 
tained their  vitality  through  the  influence  of  the  >ur- 
rounding  living  tissue.   'The  ligatures  were  undoubtedly 
drawn  very  tight,  and  as  the  operations  were  done  with- 
out  antiseptic  precautions,  the  reaction  was  in  . 
that  which  is  necessary  to  obtain   obliteration   of  the 
sels,  and  these  circumstances  will  go  far  toward  furnish- 
ing an  explanation  of  the   uniformity    with    which   the 
constricted   portion   of  the  vessel   gave  way  under  the 
ligature.      The    use  id'  the  aseptic  ligature  anil  antiseptic 
wound  treatment  tend  to  preserve  the  continuity  of  the 
ligated  vessel,  as  has  been  abundantly  proved  by  clinical 
experience  and  experimental  research.     In  many  of  my 
-i'ii  iineiis  it  can  be  seen  that  week-  and  months  after  the 
operation  the  ligatures  remained  in  their  original  1 
lion  and  occupied  the  same  relative  position  to  the  vessel 
a-  immediately  after  the  operation,  the  ligature,  in  i  • 
instance  where  suppuration  was  prevented,   bi 
rounded  or  encapsuled  by  a  dense  capsule  of  connective 
tissue. 

If  under  antiseptic  precautions  the  end  of  an  artery 
is  ligated,  the  stump  of  the  artery  retains  its  vitality  in  a 
similar  way.  and  is  nourished  in  the  same  manner  as  the 
pedicle  after  ovariotomy,  with  the  only  difference  that  in 
the  former  instance  the  local  (onditions  are  perhaps  mole 
favorable  for  the  preservation  of  the  vitality  of  the  li- 
gated parts. 

Aseptic  Ligatures. — In  his  first  communication  to  the 
profession  on  this  subject  Lister  alludes  to  the  advaii! 
of  the  aseptic  ligature  as  follows:  "If  the  antiseptic 
ligature  be  employed,  it  merely  inflicts  a  wound  or  in- 
jury upon  the  vcs-cl  without  introducing  anj"  permanent 
cause  of  irritation.  The  injured  part,  therefore 
repaired  after  the  manner  of  a  subcutaneous  wound, 
without  passing  through  the  process  of  granulation  and 
suppurati  in,  w  bich  is  induced  by  the  employment  of  the 
ordinary  septic  ligature."13  It  may  now  be  truly  said 
that  Borne  form  of  aseptic  ligature  is  used  at  present  by 
almost  every  surgeon,  and  that  while  the  merits  of  the 
antiseptic  treatment  of  wounds  are  still  denied  by  many, 
few  or  none  would  dare  to  use  the  ordinary  ligature,  or.  in 
so  doing,  would  realize  that  their  duty  toward  their  pa- 
tients had  not  been  conscientiously  discharged.  Perhaps 
no  other  surgical  procedure  has  ever  enjoyed  the  conu- 
deiicc  of  the  whole  profession  throughout  the  civilized 
world  to- the  same  extent  as  the  aseptic  ligature.  This 
universal  faith  in  the  reliability  and  safety  of  the  aseptic 
ligature  is  only  a  natural  outgrowth  of  (he  superior  results 
following  its  use.  Protracted  suppuration  in  wounds— 
the  re-ult  of  retained  ligature: — secondary  hainorrh 
and  suppurative  inflammation  of  vessels  have  been  gradu- 
ally diminishing  in  frequency,  and  bid  fair,  under  the  in- 
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fluence  of  the  aseptic  ligatures,  to  be  almost  completely  ex- 
punged from  the  future  category  of  wound  complications. 
Nussbaum  very  appropriately  remarks  :  "  Catgut  is,  with- 
out doubt,  Lister's  greatest  discovery."13  And  again: 
"  How  pleasant  it  is  to  cut  the  ligatures  short  and  leave 
them,  unconcerned,  to  their  fate  in  the  wound  !  In  ova 
riolomies,  etc.,  their  value  cannot  be  overestimated. 
The  manner  in  which  catgut  adheres  to  an  artery,  form- 
ing connections  with  it  and  the  surrounding  tissues,  as- 
sisting at  the  same  time  in  forming  a  firm  ring  around 
the  coats  of  the  artery,  are  exceedingly  welcome  occur- 
rences, guarding  against  secondary  arterial  hemorrhage 
ia  ligatiug  in  the  continuity  of  a  vessel,  and  rendering 
even  the  application  of  a  ligature  in  close  proximity  to  a 
large  collateral  branch  devoid  of  danger.  All  this,  silk 
cannot  do."  Before  the  introduction  of  antiseptic  sur- 
gery, suppuration  at  the  seat  of  ligature  was  almost  a 
necessity.  As  suppuration  interfered  seriously  with  the 
hyperplastic  processes  in  the  tissues  of  the  arterial  tunics, 
secondary  haemorrhage  was  of  frequent  occurrence,  be- 
cause the  adhesion  between  the  surfaces  of  tlie  interior  of 
the  vessel-walls  were  not  sufficiently  firm  to  resist  the 
intra  arterial  pressure  at  the  time  of  the  separation  of  the 
ligature.  It  was  on  this  account  deemed  necessary  by 
the  older  surgeons,  in  delegating  an  artery  in  its  continu- 
ity, to  apply  the  ligature  at  least  an  inch  distant  from  the 
next  collateral  branch,  so  as  to  favor  the  formation  of 
a  thrombus.  The  aseptic  ligature  marks  a  new  era  in 
the  surgery  of  blood-vessels.  Ligating  a  vessel  under 
antiseptic  precautions  presents  the  following  advantages  : 

1.  The  ligature  remains  undisturbed  in  the  wound,  lie- 
coming  either  absorbed  or  encysted  after  having  fulfilled 
the  purpose  of  a  provisional  haemostatic. 

2.  Prompt  obliteration  of  the  vessel  takes  place  by  pro- 
liferation of  new-tissue  elements  from  pre-existing  cells, 
independently  of  the  formation  of  a  thrombus ;  in  fact, 
thrombosis  is  often  wanting.  The  constricted  portion  of 
the  vessel  does  not  necrose  ;  it  is  infiltrated,  like  the  cat- 
gut, with  living  tissue.14  Bardeleben  makes  a  similar  as- 
sertion.15 In  all  operations  with  the  aseptic  ligature 
small  size  of  the  clot,  and  its  frequent  entire  absence,  is  in 
remarkable  contrast  with  the  results  observed  after  the 
ordinary  septic  ligature.  The  importance  of  the  throm- 
bus as  an  active  agent  in  the  definitive  closure  of  vessels 
has  vanished  before  the  brilliant  results  obtained  with 
the  aseptic  ligature.  John  A.  Lidell,  in  speaking  of  vein 
ligature,  says:  "If  a  ligature  of  animal  origin,  such  as 
carbolized  catgut,  has  been  applied,  the  approximated 
walls  grow  directly  together,  and  the  ligature  itself  dis- 
appears by  absorption  or  is  replaced  by  new  connective 
tissue."  16  A  discrepancy  of  opinion  still  exists  regarding 
the  time  in  which  the  catgut  ligature  is  absorbed.  The 
results  of  experiments  in  this  direction  have  not  been 
uniform.  Lister  ligated  the  carotid  artery  of  a  calf  with 
carbolized  catgut,  and  on  examining  the  parts,  thirty 
days  after  operation,  he  found  only  small  portions  of  the 
ligature  remaining,  the  rest  having  been  absorbed,  its 
place  being  occupied  by  new  tissue.  Czerny  operated  on 
rabbits,  and  examined  the  parts  from  one  to  thirty  days 
after  operation.  After  a  number  of  days  the  ligature 
was  always  found  loose  on  the  vessel,  softened  and  infil- 
trated with  cells.  Fillenbaum  applied  a  double  ligature 
to  the  carotid  artery  of  a  dog,  and  killing  the  animal 
fourteen  days  subsequently,  found  only  microscopical 
remnants  of  the  ligatures.  Schuchardt  experimented  with 
guinea-pigs,  and  if  the  ligature  was  allowed  to  remain 
for  five  weeks,  only  traces  of  it  remained.  P.  Brans11 
operated  on  dogs  four  times,  tying  the  femoral  and  axil- 
lary arteries,  no  antiseptic  precautions  being  used,  and 
the  specimens  were  examined  after  ten  days.  In  two  cases 
the  catgut  ligatures  had  undergone  but  little  change  ; 
in  the  third  case  the  ligature  could  not  be  detected  with 
the  naked  eye,  but  the  microscope  showed  traces  of  it ; 
in  the  fourth  case  two  ligatures  had  been  applied  to  the 
femoral  artery,  4  ctm.  apart,  and  in  this  instance 
the  proximal  ligature  showed  no  change,  while  of  the 
distal  ligature  only  the  knot  remained.  He  also  ligated 
the  carotid  artery  three  times,  and  examined  specimens 
after  twenty  days  had  elapsed,  aud  found  only  in  one  in- 


stance traces  of  the  ligature  on  making  longitudinal  sec- 
tion of  the  vessel.  In  two  cases  he  examined  the  liga- 
tures after  thirty  days,  the  carotid  and  axillary  arteries 
being  the  vessels  tied,  and  found  only  microscopical 
traces.  In  four  more  operations  he  tied  the  axillary  and 
femoral  arteries,  and  examined  after  forty  days,  and  on 
careful  search  found  remains  of  the  ligature  in  but 
one  case,  while  in  the  other  three  the  microscope  re- 
vealed only  traces.  From  these  experiments  he  con- 
cluded that  the  catgut  ligature,  from  the  first  to  the  tenth 
day,  is  either  not  changed  at  all,  or  that  the  changes  are 
not  constant;  absorption  is  constant  from  the  twentieth 
to  the  thirtieth  day,  and  after  the  fortieth  day  only  micro- 
scopical remnants  can  be  found.  M.  Arnaud,  in  a  series 
of  careful  experiments,  gives  these  results  in  regard  to 
the  absorption  of  carbolized  catgut  ligatures  : 18 

Catgut  disappeared  once  in 4  days. 

Catgut  disappeared  twice  in 7  days. 

Catgut  disappeared  once  in 0  days. 

Catgut  distinctly  visible  once  in 4  days. 

Catgut  distinctly  visible  once  in 9  days. 

Catgut  distinctly  visible  once  in 11  days. 

Catgut  visible,  but  softened  and  infiltrated,  once 

in 16  days. 

A  most  valuable  contribution  to  our  knowledge  of  the 
behavior  of  catgut  in  the  different  tissues  of  the  living 
body  we  owe  to  Von  Lesser,  of  Leipzig.19  The  time  re- 
quired for  absorption,  although  variable  in  the  same  ani- 
mals and  in  the  same  locality,  will  depend  on  :  1,  The 
quality  of  the  ligature  ;  2,  the  size  of  the  ligature  ;  3,  the 
nature  of  the  tissue  with  which  it  is  kept  in  contact  ;  4, 
the  presence  or  absence  of  suppuration.  P.  Bruns  claims 
that  catgut  is  dissolved  by  pus,  hence  it  will  disappear 
in  a  shorter  time  in  wounds  that  suppurate.  In  my 
experience  I  have  observed  the  contrary.  In  suppurating 
wounds  I  have  seen  the  catgut  remain  unchanged  for  an 
exceedingly  long  time,  and  after  weeks  have  seen  the 
ligature  come  away  in  the  secretions,  having  undergone 
but  little  change.  The  absorption  of  the  catgut  ligature 
is  accomplished  by  a  process  of  softening  and  infiltration 
of  cellular  elements,  and  is  consequently  accomplished 
in  the  shortest  space  of  time  in  wounds  in  which  the 
process  of  granulation  is  not  impaired  by  suppuration. 
The  immediate  and  remote  effects  of  the  catgut  ligature 
on  the  vessel  also  deserve  consideration.  The  impression 
prevailed  at  one  time  that  the  catgut  ligature  does  not 
destroy  the  continuity  of  the  arteiy.  This  assertion  has, 
however,  met  with  opposition.  P.  Bruns,11  in  his  ex- 
perimental work,  has  made  special  search  in  this  direc- 
tion in  thirteen  ligations  of  arteries  in  their  continuity. 
In  the  three  specimens  obtained  ten  days  after  opera- 
tion, he  found  the  artery  completely  severed  in  one  in- 
stance, while  in  the  other  two  cases  a  fine  thread  of  ad- 
ventitial tissue  was  found  in  the  loops  of  the  ligatures. 
In  the  remaining  ten  cases,  in  which  only  traces  of  mi- 
croscopical remnants  of  the  ligatures  could  be  found, 
three  different  conditions  of  things  presented  themselves. 
In  three  cases  the  vessel  was  completely  divided  in  the 
same  manner  as  oecui-s  after  the  ordinary  ligature  is 
used,  only  the  intermediate  space  between  the  vessel  ends 
was  less  than  after  the  silk  ligature  had  been  employed  ; 
the  space  measured  only  from  one  and  a  half  to  three 
millimetres,  and  was  filled  in  with  connective  tissue.  In 
six  cases  a  solution  of  continuity  had  apparently  not  taken 
place,  and  its  occurrence  was  ascertained  only  by  close 
examination.  The  place  of  ligature  presented  a  some- 
what prominent  circular  ring  ;  on  making  a  longitudinal 
section  the  intima  and  media  were  found  severed,  and 
their  margins  directed  toward  the  interior  of  the  vessel, 
shutting  off  its  lumen  on  both  sides  by  a  concave  or  fun- 
nel-shaped end.  The  interspaces  between  the  two  blunt 
ends  was  occupied  by  a  solid  intermediary  substance 
about  the  thickness  of  the  ligature  and  continuous  with 
the  advcnlitia.  The  intermediary  substance  was  com- 
posed of  young  connective  tissue,  interspersed  with  par- 
ticles of  the  catgut  ligature.  In  oiie  case  the  continuity 
of  the  vessel  was  perfect,  all  of  its  coats  being  entire. 
Evidently  the  ligature  was  not  tied  with  the  same  degree 
of  firmness  as  in  the  other  cases.  The  lumen  was  only 
narrowed  by  the  ligature  and  rendered  impermeable  by  a 
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thrombus.    Bruns  is  willing  to  admit  thai  in  case  the  i  al 
•jui   ligature  is  drawn  only  sufficiently  tighl  to  interrupt 
ili.  cin  illation,  all  of  the  conts  of  tin  r<  main  in- 

tacl  durii  iling  process  a  atinuity  of  the 

i  v<  'I  in  the  strictest  sense  of  the  word.  He 
also  asserts  that  in  the  cases  in  which  division  of  the  vessel 
has  taken  place,  and  m  bridge  "t  connective  tissue  corre- 
sponding tothedi  Li  the  ligature  has  been  formed, 
this  process  may  practically  be  regarded  as  similar  to  the 
ess  of  healing,  without  loss  of  continuity  of  the  vessel- 
tunii  ~  agrees  with  Bryant,  thai  the  cal 
ligature  not  only  primarily  divides  the  two  inner  coats 
artery  like  the  ordinary  silk  Ligature,  bul  that  sub- 
sequently the  adventitia  also  gives  way  under  the  press 
ure  of  the  ligature,  thus  completely  interrupting  the 
continuity  of  the  vessel.  They  affirm  thai  the  bridge 
of  intermediary  connective  tissue  may  imparl  an  appear- 
ance as  though  mi  division  had  occurred.  The  resul 
my  experience  have  demonstrated  to  my  satisfaction  thai 
11  i    in  t  necessary  to  ti;  with  sufficiant  Dimness  to  drsidc 

any  of  the  arterial  coats,  and  yel   pr pi  obliteration  of 

the  arterj  w  ill  ensue,  ami  thai  in  Buch  instances  the  coats 
i  if  the  vessel  air  transformed  into  a  solid  string  of  connec 
live  tissue,  the  besl  possible  result  which  can  be  obtained 
after  ligature.  Even  in  case  the  ligature  is  tied  with 
sufficient  force  to  rupture  the  inner  coats,  the  constrict!  d 
adventitia  may  retain  its  vitality  and  form  pari  and 
parcel  oi  ilir  intermediary  connective  tissue,  uniting  the 
two  ends  of  the  vessel ;  and  still  further,  if  the  vitality 
of  thr  adventitia]  coal  is  suspended,  and  it  is  removed  by 
a  slow  process  of  molecular  disintegration  and  absorp- 
tion, ii  is  replaced  by  elements  which  are  converted 
into  a  similar  tissue,  thus  practically  preserving  the  con- 
tinuity i't  the  vessel.  In  the  eveni  of  suppuration,  the 
advantages  of  tin-  aseptic  catgut  ligature  are  lost,  and  the 
ligature  escapes  with  the  discharges,  either  entire  and  un- 
changed, or  in  fragments  after  ii  has  undergone  softening 
and  disintegration.  Ligatures  made  of  any  other  animal 
tissue  rendered  properly  aseptic  are  disposed  of  in  tin' 
wound  in  a  similar  manner  as  catgut,  and  it  has  1 1 « < t 
been  proved  thai  any  of  them  possesses  any  advantages 
over  the  well-prepared  catgul  ligature.  Mr.  Barwell," 
in  tying  large  arteries,  uses  a  broad  ligature  made  of  the 
strong  middle  coal  of  thr  aorta  of  thr  ox.  His  idea  is  to 
approximate  the  intima  witboul  rupturing  it.  In  six- 
trrn  cases  id'  ligation  of  large  vessels  this  method  proved 
successful.  In  iiur  case  of  ligation  of  the  femoral  artery 
haemorrhage  occurred  at  tin-  time  of  operation  from  a 
small  opening  near  thr  ligature;  at  the  request  of  Mr. 
Harwell  two  more  ligatures  were  applied  within  an  inch 
<>f  tin-  first  ligature,  and  the  case  terminated  favorably. 

Mr.  Barwell  still  maintains  the  novel  belief  that  his  liga- 
ture material  is  nol  absorbed,  hut  is  organized  and  be- 
comes a  pari  of  the  living  tissue  around  it.  Aseptic  liga- 
tures made  of  materials  wliieh  are  not  capable  of  being 
absorbed  remain  in  thr  wound  and  air  encysted.  All  of 
these  ligatures  air  more  prone  to  destroy  the  continuity 
of  the  vessels  than  animal  ligatures,  bul  they  do  not  do 
so  invariably.  Czerny's  silk,  tor  example,  which  is  used 
nexl  in  frequency  t"  catgut,  is  infiltrated  with  cellular 
elements,  and.  after  a  long  time,  is  partly  absorbed  and 
completely  encj  Bted 

Practical  Si  qqestions  -Tin-  results  of  my  own  ex- 
periments,*1 as  well  as  the  literature  on  the  subject,  tend 
to  prove  thai  all  kinds  or  ligatures,  provided  they  have 
been  made  aseptic,  always  become  encysted  in  aseptic 
wounds.  All  ligatures,  however,  which  permanently  re- 
sist absorption  destroy  the  continuity  of  thr  vessel,  and 
on  this  account,  instead  of  adding  strength  to  the  para- 
vascular cicatrix,  weaken  the  vessel  walls  at  the  seat  of 
ligation.  1  have  never  observed  a  single  case,  in  hospital 
or  private  practice,  where  tie  catgul  ligature  failed  to 
fulfil  in  the  most  satisfactory  manner  the  purposes  of  a 
provisional  haemostatic  agent  until  the  definitive  cicatrix 
had  become  suffii  iently  Arm  to  n-sisi  the  intra  arterial 
pressure.  In  place  of  severing  thr  tunics  of  the  lighted 
\ essel,  tin-  cai  dually  displaced  i>>  or 

ganized  tissue,  which  increases  the  resisting  capacitj  of 
the  vessel,  providing  an  additional  safeguard  against  see 


oiidary  haemorrhage,  if  from  any  cause  definitive  oblitera- 
tion  is   retarded      In   enumerating   the  superior  advan 

of  the  (  at  i' ut  ligature,  Nussbaum  says .  "  The  n 
careful  microscopical  examinations  have  shown  that  cat- 

. creases  ii>:i  considerable  extent  the  resisting  capac- 
ity of  an  artery  in  forming  firm  <  onnective-tissue  com 
lions  w  ith  tin-  vessel." 

The  aseptic  animal  ligature  possesses  two  distinct  and 
important  advantages  overall  permanent  ligatures.  1. 
It  does  not  necessarily  destroy  the  continuity  of  the  . 
sel.  2.  it  gives  additional  strength  to  the  extra-vascular 
cicatrix.  These  advantages  recommend  the  animal  liga- 
ture more  particularly  for  the  purpose  of  tying  an  artery 
in  its  continuity.  Iain  firmly  convinced  that  in  many 
of  my  experiments  the  internal  tunics  of  the  arteries  re- 
mained intact  alter  ligation,  and  _\et  cicatrization  pro- 

ed  in  a  satisfactory  manner;  hence  it  is  no  lot 

-ary  to  tie  the  ligature  so  firmly  as  to  crush  the  tu- 
nics of  the  vessel.  All  that  is  necessary  is  to  tie  with 
sufficient  force  to  approximate  the  inner  surfaces  of  the 
intima,  with  a  view  to  insure  effective  provisional  oblit- 
eration "f  tin-  vessel,  when  cicatrization  will  folio 
a  necessary  result,  provided  the  vessel-tunics  are  in  a 
healthy  condition  if  cicatrization  in  a  \i-m1  takes  place 
from  the  fixed  cells  of  its  tunics,  without  the  formation 
of  a  thrombus,  it  will  he  seen  that  in  many  instane  ■ 
\esscl  can  he  Heated  with  safety  in  its  continuity,  i 
to  a  collateral  branch,  when  existing  circumstances  dic- 
tate such  a  course.  Objections  have  been  made  by  dif- 
ferent surgeons  against'the  Bafetj  c,f  the  catgut  liga- 
ture, as  it  ha-  been  claimed  that  the  slipping  of  the  knot 
has  frequently  given  rise  to  .secondary  haemorrhag  To 
guard  effectually  against  this  accideut  it  is  only  necessary 
to  make  a  surgeons  knot,  which  will  securely  hold  the 
ligature  in  place  until  definitive  closure  of  the  tunics  of 
the  vessel  has  taken  place.  One  of  the  constant  rules 
usually  given  by  all  authors  in  vessel  surgery  was  to 
make  a  small  opening  in  the  sheath  of  ihe  vessel,  of  only 

sufficient  size  to  permit  the  passing  the  ligature  needle 
around  it.  It  was  feared  that  a  more  free  opening  in  the 
sheath,  ami  a  mere  extensive  isolation  of  the  vessel 
would  lead  to  necrosis  of  its  tunics  on  account  of  the  cut- 
ting off  of  the  vascular  supply.  That  this  idea  still  pre- 
vails is  evident  from  oneof  the  most  recent  text  honks  on 
surgery.  Lidell  calls  special  attention  to  this  point  in  the 
following  language:  "The  risk  of  sloughing,  however, 
arises  mainly  from  isolating  the  artery  too  much,  or  from 
separating  it  too  extensively  from  its  sheath,  while  dis- 
secting to  expose  it.  or  while  preparing  to  passa  thread 
around  it  whereby  the  minute  vessels  which  nourish  its 
coats  are  too  extensively  destroyed  :  hence  the  danger  of 
passing  a  spatula  or  the  handle  of  a  scalpel  under  the  ar- 
tery, and  of  dragging  it  out  of  its  bed  when  tying  it.1* 
Ali  of  these  tears  are  unfounded  when  the  operate 
performed  under  antiseptic  precautions.  In  all  of  my 
experiments  1  did  all  that  is  here  cautioned  against  I 
isolated  the  arteries  and  veins  from  their  sheaths  lor  an 
inch  or  more,  and  dragged  the  vessel  near  to  the  sui 
of  the  wound  in  applying  the  second  ligature,  and  yet  I 
never  observed  any  sloughing  except  in  the  cases  in 
which  the  operation  was  followed  by  suppuration.  1  am 
strongly  in  favor  of  opening  the  sheath  freely,  so  that  the 
opi  rater  can  nol  only  feel,  hut  tet  what  he  is  doing,  and 
1  am  convinced  that  by  pursuing  this  course  there  is 
harm  clone  than  by  operating  in  the  dark. 

My  experiments  on  the  veins  have  taught  me  another 
important  and  practical  lesson,  vi/..  their  tolerance  to 
traumatic  insults.  In  not  one  of  the  cases  was  death  pro- 
duced by  the  operation,  although  in  a  lew  of  the  animals 
both  the  jugular  and  femoral  veins  were  tied  at  different 
times.  I  never  observed  progressive  phlebitis,  embol- 
ism, or  pyaemia  Veins  like  those  e>f  the  peritoneum 
may  be  contused,  torn,  lacerated,  cut.  punctured,  burned, 
and  ligated  with  immunity,  if  infection  is  avoided 
Wins  are'  exceedinglv  prone  to  infection,  but  if  infection 
can  be  prevented  their  injuries  arc  repaired  with  wonder- 
ful rapidity.     As  regards  the  time  required  for  definitive 

.ration  to  take  place,  the  results  ot  the  experimi 
would  indicate  that,  in  the  case  of  arteries  of  the  size  of 
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the  carotid  or  femoral,  from  four  to  seven  days  are  neces- 
sary, while  in  the  jugular  vein  the  same  object  is  accom- 
plished in  three  to  four  days.  The  double  catgut  liga- 
ture may  be  resorted  to  with  advantage  in  the  human 
subject  in  ligating  large  vessels  in  their  continuity,  more 
especially  if  the  operation  is  done  near  a  collateral  branch, 
as  it  approximates  the  inner  surfaces  over  a  larger  area 
and  thus  furnishes  a  more  extensive  surface  for  cicatriza- 
tion. The  practicability  and  utility  of  the  double  ligature 
are,  however,  rendered  most  apparent  in  the  treatment  of 
varicose  veins.  For  many  years  1  have  successfully  used 
the  subcutaneous  double  catgut  ligature  in  the  treatment 
of  varicocele.  In  -operating  on  varicose  veins  of  the 
lower  extremity  the  intervening  portion  can  readily  be 
rendered  bloodless  by  applying  an  Esmarch  bandage  be- 
fore tying  the  ligatures.  The  entrance  of  blood  into  the 
vessel"  between  the  ligatures,  through  small  collateral 
branches,  can  be  prevented,  and  the  process  of  cicatriza- 
tion materially  assisted  by  applying  an  antiseptic  com- 
press over  the  seat  of  the  operation  before  removing  the 
elastic  bandage.  If.  Sertn. 

1  W.  Greifenberger :  Historish-kritische  Darstellung  dor  Lchre  von  der 
Unterbindung  iter  Blutgefasse,  Deutsche  Zeitsch.  f.  Chir.,  vol.  xvi. 

2  A.  Adamkiewicz :  Die  mechanischen  Blutstillungsmittel  bei  verletz- 
ten  Arterien,  von  Pare  bis  auf  die  neneste  Zeit,  Archiv  f  iir  klin.  Chir., 
vol.  xiv. 

8  Hippocratis  medicorum  omnium  facile  principis  opera  omnia  quae 
extant,  ii.,  p.  1134.    Frank. 

*  Auf.  Corn.  Celsi  de  medicina  libri  octo,  quos  ad  Leon.  Targa?  recens. 
de  J.  H.  Waldeck,  p.  150.     Miinster,  182". 

5  C  C-  Kiihn  Clandii  G  aleni  opera  omnia  t.  x  „  1  iii  ,  cap  ;;xn  p. 
941.     Lipsiaj,  1827. 

*  Avicenna  :  Arabum  medicorum  principis  Canon  medicine,  ex  Ger- 
anli  Cremonensis  versione  per  Fabium  Pauliuum  Utinensem,  lib.  }v., 
tract,  ii.,  cap.  17.     Venetiis  apud  Juntas,  1595. 

'  Ambrose  Pare  :  Wundt  Artzney,  od.  Artzney  Spiegell,  p.  372.  Trans- 
lated from  the  Latin  by  Petr.  Offenbach.     Frank.,  1601. 

8  Mem.  de  I' Acad.  Rovale  des  Sciences,  173:!,  p.  91, 

9  White  and  Aikin  :  Cases  in  Surgery,  p.  171. 

10  John  Bell :  Discourses  on  the  Nature  and  Cure  of  Wounds,  p.  109. 
1800. 

11  Paul  Brans:  Die  temporare  Ligatur  der  Arterien.  Deutsche  Zeit- 
schr.  f.  Chir.,  B.  v..  S.  327.  '-  London  Lancet,  April  3.  1869. 
-    13  Leitfaden  zur  antiseptischen   Wundbehandlung.   S.  23.     Stuttgart, 

1ST!).  »C.  Hueter:  Grundriss  der  Cliirnrgie,  B.  i.,  p.  140.     1880, 

"  Berl.  klin.  Wochenschrift,  1875,  No.  29. 

16  Injuries  of  Blood-vessels,  The  Intern.  Encycl.  of  Surgery,  vol.  iii., 
p.  211. 

17  Die  temporare  Ligatur  der  Arterien.  Deutsche  Zeitschr.  f.  Chirur- 
gie,  B.  v. 

"■  Richard  Barwell :  Aneurism,  Internat.  Encycl.  of  Surgery,  vol.  iii., 
p.  442. 

19  Uebcr  das  Verhalten  des  Catgut  im  Organismus  und  iibcr  Hetero- 
plastic. Virchow's  Archiv.  Band  xcv.,  1884. 

2U  The  Antiseptic  Catgut  Ligature,  Amer.  Journ.  Med.  Sciences,  1881, 
p.  131.       2l  International  Encyclopaedia  of  Surgery,  vol.  iii.     New  York. 

--  Experimental  Researches  on  Cicatrization  in  Blood-vessels  after 
Ligature,  Transactions  of  the  American  Surgical  Association,  vol.  ii., 
1885;  see  also  article  on  Healing  of  Arteries  after  Ligation,  Acupressure, 
and  Torsion,  by  J.  Collins  Warren,  Wood's  Reference  Handbook. 
vol.  i.  23  International  Encyclopaedia  of  Surgery,  vol.  iii.,  p.  90. 

LIGHTNING,  THE  EFFECTS  OF.  The  frequency 
with  which  persons  are  struck  by  lightning  varies  much 
in  different  countries,  but  is  greatest  in  the  temperate 
zones,  where  thunder-storms  are  the  most  frequent.  In 
the  higher  degrees  of  latitude  they  occur  less  often,  and 
are  nearly  absent  in  certain  parts  of  the  tropics.  In  the 
United  States  and  in  most  countries  of  Europe  deaths 
from  lightning-stroke  occur  with  moderate  frequency, 
and  injuries  from  lightning,  which  do  not  prove  fatal, 
are  still  more  common.  The  total  number  of  deaths 
from  lightning  in  France,  in  fifty  years,  from  1835  to 
1885,  was  4,609.  According  to  the  English  Registration 
Reports,  the  number  of  deaths  from  lightning  in  Eng- 
land and  Wales  for  a  period  of  twenty  years,  from  1865 
to  1884  inclusive,  was  416.  Hofmann  reports  that  in 
1870,  202  persons  were  killed  by  lightning  in  the  United 
States.  The  number  of  deaths  from  this  cause  in  Massa- 
chusetts during  fifty  years,  from  1855  to  1884  inclusive, 
was  101.  Out  of  82  persons  thus  killed  25  were  females, 
57  males. 

The  effects  of  lightning  upon  the  object  struck  are 
manifold  and  various,  and  we  see  very  different  results 
produced,  according  to  the  varying  circumstances.  These 
results  depend  both  upon  the  form  of  the  lightning,  that 
is,  upon  its  quantity  and  intensity,  and  upon  the  receptiv 
ity  or  conductivity  of  the  object  struck. 
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Three  forms  of  lightning  are  commonly  described  : 
The  sheet  lightning,  the  zigzag  lightning,  and  the  ball 
lightning.  Sheet  lightning  appears  in  the  form  of  a  broad 
flash,  is  usually  paler  than  the  other  forms  of  lightning, 
and  extends  over  a  considerable  surface,  with  rapidly 
changing,  feebly  marked  outlines.  It  may  be  either 
simple  or  compound,  in  the  first  ease  there  being  only 
the  simple  flaming  flash,  while  in  the  second,  a  tense, 
thin,  burning  flash  is  combined  with  it.  Zigzag  light- 
ning, on  the  other  band,  is  more  vivid  and  dazzling,  more 
intense,  and  consists  in  appearance  of  a  sharply  defined 
line  of  tire  passing  from  one  point  to  another,  forking 
and  forming  well-marked  zigzags  in  its  course.  Ball 
lightning  is  so  rare  and  so  terrible  that  we  have  few 
trustworthy  accounts  of  it.  It  is  said  to  consist  of  a  fiery 
globe  of  a  reddish  tint,  rotating  on  its  axis,  which  slowly 
traverses  the  ground,  sometimes  at  an  elevation  of  a  few 
feet,  and  which,  in  some  cases,  explodes  with  a  loud  noise 
and  emits  vivid  flashes  of  lightning  in  all  directions. 

The  various  forms  of  lightning  have  been  more  or  less 
closely  imitated  artificially  by  various  observers,  and  cer- 
tain other  forms  of  powerful  electrical  action  have  been 
produced.  From  experiments  made  with  very  powerful 
currents  of  electricity  on  animals,  certain  deductions  have 
been  drawn  in  regard  to  the  action  of  the  different  forma 
of  lightning. 

Dr.  B,  W.  Richardson,  in  his  experiments  with  the 
immense  induction  coil  of  the  Royal  Polytechnic  Institu- 
tion, the  primary  wire  of  which  is  3,770  yards,  and  the 
secondary  wire  150  miles  long,  succeeded  in  producing 
four  forms  of  electrical  spark,  each  of  which  produced 
different  effects  on  the  living  organism.  The  third  and 
fourth  forms,  however,  varied  more  in  degree  than  in 
kind.     These  four  kinds  are  as  follows  : 

1.  The  simple  discharge,  in  which  the  secondary  wire 
is  simply  charged  from  the  primary  wire.  The  spark 
thus  produced,  which  in  this  case  was  twenty-seven  inches 
long,  consists  of  two  flames — of  a  line  of  thin,  blue,  tense 
flame,  surrounded  by  a  thick,  burning  flame,  which  can 
be  blown  aside  with  a  bellows.  This  form  has  been  lik- 
ened to  the  sheet  lightning.  A  single  shock  of  this  char- 
acter on  the  external  surface  of  the  animal  body  is  harm- 
less. There  is  sometimes  a  slight  singing  of  the  hair  or 
fur,  and  general  muscular  contraction  ensues,  but  the  an- 
imal remains  uninjured.  If  the  shock  be  many  times  re- 
peated a  peculiar  anaesthesia  is  produced  which  will  last 
for  a  considerable  time.  Even  when  passed  directly 
through  the  tissues,  as  by  needles  run  into  the  flesh,  this 
form  of  electricity  does  not  injure. 

2.  The  second  form  is  the  interrupted  current.  It  dif- 
fers from  the  first  merely  in  the  fact  that  the  latter  is  a 
constant  current,  and  continues  steadily  and  equally 
while  in  action  ;  but  in  this  form  we  have  a  continual 
series  of  changes,  rapid  alternations  of  current  and  no 
current.  It  is  produced  by  means  of  a  vibrating  or  me- 
chanical break.  The  spark  is  blue,  intense,  forked,  almost 
continuous.  This  form  has  been  likened  to  the  zigzag 
lightning.  When  applied  to  the  external  surface  of  the 
animal  body  this,  like  the  preceding  form,  is  found  to  be 
harmless,  but  the  muscular  contraction  thereby  produced 
is  persistent  or  nearly  so.  If  conducted  through  the 
body,  the  muscular  contraction  becomes  more  pronounced, 
and,  as  the  current  is  continued,  the  muscles  of  respiration 
are  affected  (contract)  and  death  may  occur  from  as- 
phyxia. 

3.  The  third  form  of  electrical  discharge  is  that  ob- 
tained from  a  Leyden  jar  directly  charged  from  the 
induction  coil.  This  form  is  not  yet  recognizable  in 
lightning.  When  received  on  the  exterior  of  the  bodj-  this- 
form  does  not  kill,  but  if  it  once  succeeds  in  piercing  the 
surface  one  or  two  shocks  usually  cause  death.  This 
shock,  when  not  fatal,  may  cause  a  state  of  insensibil- 
ity, in  which  the  body  lies  prostrate  and  is  analgesic, 
but  may  still  be  capable  of  recovery:  There  are  fre- 
quent convulsive  movements,  and  contusions  are  often: 
found. 

Richardson  supposes  that  wThen  death  occurs  the  shock 
has  affected  the  centres  which  govern  the  involuntary 
acts:   (1)  The  respiratory,  and  (2)  the  circulatory.    When 
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death  does  in. i  incur,  it  affects  nervous  centres  govern 
log  voluntary  acts  and  common  sensibility. 

i  The  fourth  form,  which  maj  be  knew  n  a~  the  inten- 
sity discharge,  is  produced  by  charging  a  number  of  jars 
in  cascade,  that  is,  Leyden  jars  connected   togethei 

gously.  The  spark  is  not  flaming  and  not 
burning  ;  as  it  falls  on  the  animal  body  it  does  not  pass 
harmlessly  over  the  surface,  but  penetrates,  and  always 

kills,     li  leaves lark  on  the  body,  which  retains  the 

position  which  ii  was  in  before  being  struck.    This  action 
seems  to  be  due  to  it*  intensity,  and  we  find  many  i 

r<  ported  in  which  .similar  results  are  said  t'> 
Mr. I 

M.  Plants,  with  his  enormous  secondary  battery  and 
condenser  arrangement,  has  succeeded  in  producing  a 
form  of  electricity  closel)  resembling  ball  lightning. 
"The  effect  appears  to  consist  of  a  kind  of  brush  dis- 
chai  h  Alms  of  mpisture  or  vapor,  which  form 

an  appari  ol  Qn   rotating  on  its  axis  "  (Spraguc). 

I  I,,  second  factor  which  acts  to  determine  the  effi  .1  ol 
lightning  upon  the  person  struck  is  the  condition  of  the 
persi  .n  at  1  In  time  '  if  the  accident. 

Po8i  1 ion  Pt  rsons  arc  naturally  more  liable  to  be  in- 
jured l.\  lightning,  if. during  a  thunder-storm,  they  find 
themselves  in  the  vicinitj  ot  objects  which  are  good  con 

duCtOrS  "I    electricity  ami  ale  liol   BO   placed  OS    tO    COl 

the  electricity   away   from  them,  cither  to  the  earth  or 
elsewhere.     Lightning  conductors  do  not  act  as  prolei 

is  because  they  attract  or  convey  a  discharge  from 
the  clouds,  bul  because  they  supersede  or  prevent  the 
condition  of  polarization  or  tension  in  the  space  to  be 
protected.  People  may,  however,  be  struck  bj  lightning 
almost  anywhere.  Most  frequently  this  occurs  out  of 
doors,  and  in  that  case  usually  under  trees;  but  it  may 
occur  to  persons  who  have  sought  shelter  under  hay 
ricks,  behind  piles  of  sheaves,  or  in  sheds.  Not  rarely  a 
person  has  been  struck  in  the  open  field,  or  plain,  where 
there  was  no  object  of  beight  in  the  vicinity,  or  on  the 
1  in  the  streel  01  on  the  quay.  Sailors  or 
persons  on  board  ship  are  peculiarly  liable  to  be  struck, 
unless  the  vessel  be  properly  protected.  When  inside 
buildings,  the  persons  struck  are  usually  near  an  open 
door  or  window,  where  there  is  a  draught,  and  through 
which  the  lightning  enters,  and  the  danger  is  increased 
if  there  be  some  mi  tal  object  in  the  vicinity. 

( in!  ..1  30  .  ases  ol  lightning  3troke,  taken  at  rand. mi.  1 
find  that  30  occurred  out  of  doors  ;  in  8  cases  the  people 


struck  were  under  trees 


2  behind  ricks,  in  '■'>  caa  • 


ms  were  in  an  open  field  or  on  the  prairie,  in  3  on  the 

1  road,  in  '.'  in  the  garden,  in  l  case  the  persons 

struck  were  sitting  on  a  rock  in  an  open  field  near  a 

d  bell,  and  the  last  case  was  that  of  a  soldier  on 

guard.      Tin.,    cases  were  on   hoard  ship,  and  7  in  build- 
.    1,  however,  where    the    persons    s|,„„l   at    an  open 
li .1111  dour.  1  where  tiny  were  only  under  a  shed.      In  :J 
-  the  people  injured  were  at  church  ;    in  :'.  cases  only. 
in  a  house.     People  carrying  with  them,  or  on  their  per- 
sons, metallic  objects  during  a  thunder-s n,  thereby  ren- 
der tin  in                                              11    Struck,  and  il  struck  to 
h.    more  seriously  injured.     As  the  liability  to  be  struck 
bj  lightning  varies  according  to  the  place  and  surround- 
-  of  the  person,  bo  the  amount  of  injury  likely  to  be 
ived  is  affected   by   the  character  and  condition  of 
his  clothing  and  the  objects  which  he  may  bave  about 
1 » i  —   :■                   in  contact   with   him.      Thus,  if  the  cloth- 
ing  he    of  SUch  chal. 11  I.  r  as    t . .    lie   a    good    conductor,   the 

lightning  may  pas^  along  it.  Iea\  ing  the  body  only  slightly 

injured,  or  possibly  untouched,    when  wet,  clothing  con- 

tfi   heller  than   when   dry.      It'  the  person   struck   has 

it  him  metallic  objects,  the  lightning  will  probably 

rather   than    along   the   adja- 
cent   skin;     hut    where    the    metallic    conduction    0 

and  the  lightning  pass,.-  from  thi  uducting  metal 

to  tin    badlj   conducting   body,  that  is,  where  the  light- 
iiin.  course,  there  it  is  like 

1\  t..  produi .  fects.     In  other  words,  the 

■  1  1I1.    r<  list  .nee.  uther  conditions  being  equal,  the 
,•  1  and  more  severe  i>  the  burn.     Thus  we  find  that 
the  lightning,  in  I  1  the  bead  to  the  feet, 


not   infrequently  meets  with  a  chain,  a  metal  band,  or  a 
a    trUBS,  and    almost     invariably   follows   this,  at    least    in 
part,  and  causes  a  deep  burn  where  it  again  transfers  itself 
to    the    skin.      The   same    thing    occur-    in    the   case    i 
watch.  ..I  keys,  coins,  metallic  buttons,  shoe-buckles, and 

the  like 

Actios    of  thb    Lightning   on    the  Clothing.— 
Clothing  may  he  treated   by  the  lightning  in  the  n 
various  ways,  and  this  often  without  reference  to  the  in- 
juries of  the   body  underneath.     It   may  be  uninjured, 
while    the   person    himself   is    killed   or   injured    (Nick, 
Alexander),  or,  on  the  other  hand,  the  clothing  may  1«- 
loin   t..   pieces,  or  even   carried  away  entirely,  while  the 
portion  of  the  body  to  which  it  belongs  is  unhurt.     In 
rare  cases  the  sufferer  is  stripped  entirely  naked,  as  in 
that  of   Wilks,  where  absolutely  nothing  was  left   on 
cept  part  ol   the  left  arm  of  a  flannel  vest.     In  this  , 
the  patient  was  much  burnt  and  otherwise  injured.     A- 
a  rule,  however,  when  a  person  is  badly  burnt   by  light- 
ning the  clothing  also  is  more  or  less  injured.      It  iiiih 
burnt   or  pierced   or  torn   into  lame  or  small   \ 
even  into  the  finest  shreds;  any  solid  portions  ma) 
broken,  bent,  or  crushed.     When,  as  most  frequentl) 
curs,  the  patient   is  first  struck  by  lightning  in  the  li< 
we  usually  find  an  irregular  hole  in  the  hat  or  cap  ci 
sponding  to  the  injury.      The  head   covering,   however, 
may  be  tolallj    destroyed  (Griffin),  or  we  may  find  - 
era!  holes  in  it  (Heusner).     In  Van  II  51    the  hat 

was  riddled  w  ilh  minute  holes. 

The  clothing  about  the  body— coat,  vest,  shirt— may  lie 
burnt,   torn    to   pieces,   or   carried    entirely   away.     The 
pii  .is  may  be  large  or  small,  or  the  article  injured  may 
1  need  to  line  shreds  or  fibres  (Claes,  Van  Horn). 

The  trousers  maybe  the  conductors  of  the  lightning 
from  the  waist  downward,  or  it  may  pass  along  the  li: 
or  the  current  may  be  divided  and  l;o  in  both  ways.  The 
wetter  the  Irons,  is  the  belter  conductors,  and  hence  the 
more  likely  is  the  current  to  pass  along  them.  Thus  they 
may  be  entirely  destroyed,  or  partially  burnt  and  torn, 
or  w  bollj  spared. 

Of  all  portions  of  the  clothing  injured,  however,  the 
coverings  ol  the  feel  are  the  most  commonly  and  the  1 
seriously  so,  because  here  the  lightning  usually  mi 
iis  exit   from  the  body,  and  the  resistance  is  greater 
than    eNrwhere.      The    injury   maybe  of   various  kit 
The  boot  or  shoe— and  of  course  the  stocking— may  1« 
simph    pierced  as  by  a  bullet  (Davies).     .More  often  a 
Large  hole  is  torn  in  it.  or  it   may   be  turn  to  pieces,  or 
even   reduced   almost  to   lint,  as   in   the  case  of   Decet 
where  the  fool  was  entirely  uninjured.     If  a  wooden  - 
be  worn  it   may  be  broken  to  pieces  (Ga hart).     In  Dt 
Lr's  case  the  shoe  was  torn  into  little  pieces,  shrivelled, 
and   burnt,  yet    the  foot    was  unhurt.      The  whole  - 
may  be  carried  off,  or  the  sole  alone  taken,  which  latter 
may  be  cleanly  divided  from  the  upper  leathers. 

The  Bhoe  buckli  a  may  or  may  not  be  injured. 

Mi  tallic  objects  which  are  in  the  pockets  or  about  the 
person  maj  be  bent,  broken,  or  otherw  ise  injured.     More 

re  fus<  d.      Iron   objects  arc   often   maj 
ized. 

Symptomatology, — The  effects  of  lightning  on  the 
human   body   are  so   various,  and   the  combination.^ 
symptoms   so    manifold,  that    to   attempt    to    give  more 
than  a  general  sketch  of  them  would  be  impossible. 
will  therefore  first  describe  in  a  general  way  the  result! 
of  lightning  stroke,  and  afterward  take  up  the  more  im- 
portant   symptoms  in  detail.     For  our  present   pur] 
we  will  divide  the  cases  of  lightning  stroke  empirii 
into  three  divisions — the  mild,  tin    severe,  and  the  fa 
course  in   nature  these  three  divisions  run  into  1 
other,  and  main   1  ases  stand  on  the  border  line. 

1.  MiMCaAts.— In  the  mild  cases  the  patient  when  - 
is  dazed;  and  maj    or  may  not   lose  conscious] 
abort  time.     He  may  or  may  not  have  the  impression  a 

a  blow  f  a  dazzling  light,  and  he  may  or  may  nol 

knocked  down.     On  reeoven  of  his  faculties  he  usn 
experiences    temporary    anaesthesia,  panesthesia,  or  pa- 
ralyses of  one  or  more  extremities,  which  rarely  last  more 
than  twenty  four  hours.     The  anesthesia  ana  para 
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which  is  almost  always  partial,  generally  occur  together, 
though  the  former  may  be  superseded  by  hyperesthesia. 
Vomiting  and  nausea  sometimes  occur.  The  external 
injuries  in  these  cases  are  usually  slight,  and  consist  of 
burns,  contusions,  and  the  red  Stripes  and  dendritic  marks 
so  often  described. 

2.  Severe  Cases. — In  this  group,  the  more  severe  cases, 
the  patient  is  knocked  or  thrown  down  with  violence, 
sometimes  being  carried  several  feet,  and  loses  conscious- 
ness, as  a  rule,  at  once.  The  external  injuries  are  likely 
to  be  severe,  and  consist  of  burns,  contusions,  wounds,  or 
fractures,  and  sometimes  ruptures  of  internal  organs  are 
produced.  The  -burns  frequently  commence  at  the  head 
or  upper  portion  of  the  body  and  descend  to  the  feet,  cov- 
ering a  large  portion  of  the  trunk,  either  the  chest  and 
abdomen  or  the  back,  or  sometimes  all  three.  Haemor- 
rhages from  the  nose,  ears,  and  mouth  sometimes  occur. 
The  loss  of  consciousness  may  be  temporary,  or  it  may 
last  several  hours  or  even  days,  gradually  passing  into 
delirium.  Convulsive  movements  are  not  uncommon, 
and  epilepsy  and  even  tetanus  and  catalepsy  have  been 
known  to  occur.  When  the  senses  return  there  fre- 
quently remain  a  dulling  or  obtuseness  of  the  faculties 
and  a  loss  of  memory,  which  pass  off  gradually.  ( lases 
of  insanity,  however,  are  known.  After  a  severe  stroke 
the  patient  usually  sinks  rapidly  into  a  state  of  collapse. 
The  skin  is  pale  and  cool,  the  pulse  rapid  and  feeble, 
sometimes  irregular,  the  respiration  hurried  and  labored, 
the  eyes  fixed,  and  the  pupils  dilated.  Sometimes,  how- 
ever, the  pulse  is  slow,  and  rarely  the  pupils  are  con- 
tracted. Vomiting  and  nausea  sometimes  occur.  Paral- 
yses of  all  kinds  are  found,  sometimes  involving  all  the 
limbs,  sometimes  only  some  peripheral  nerve  ;  paralysis 
of  the  third  nerve  is  not  rare,  and  we  sometimes  find  pa- 
ralysis of  the  sphincters  or  of  the  bladder.  Dysphagia, 
aphonia,  and  hiccough  are  rather  rare.  Amblyopia  or 
amaurosis  is  not  uncommon,  and  often  temporary.  Deaf- 
ness is  a  frequent  symptom,  often  due  to  perforation  of 
the  membrana  tympani. 

As  the  symptoms  of  collapse  disappear,  restlessness  and 
fever  may  take  their  place  ;  but  the  latter  is,  as  a  rule,  sec- 
ondary to  the  injuries  received.  Recovery  is  the  rule.  A 
certain  amount  of  paralysis,  deafness,  and  at  times  some 
mental  trouble,  may  remain  permanently. 

In  women  who  are  struck  during  the  menstrual  period 
menstruation  may  cease.  In  women  who  are  pregnant, 
abortion  or  premature  delivery  may  or  may  not  occur. 

3.  Fatal  Cases. — In  these  death  is  usually  instantaneous, 
hut  it  may  occur  after  several  days,  or  even  weeks,  from 
secondaiy  causes.  When  immediate,  it  may  be  caused  by 
shock,  by  apoplexy,  as  in  case  of  rupture  of  the  middle 
meningeal  artery ;  by  rupture  of  the  heart,  by  the  direct 
effect  of  lightning  on  the  brain,  or  possibly  by  asphyxia. 
In  certain  cases  it  is  probably  the  result  of  indirect  in- 
juries. 

In  studying  the  effects  of  lightning  on  the  human  body 
"we  shall,  in  the  first  place,  consider  the  external  injuries 
and  those  that  may  fairly  be  classed  as  surgical  ;  then  the 
symptoms,  both  subjective  and  objective,  which  seem  di- 
rectly referable  to  the  action  of  lightning,  and,  finally;  the 
pathology  and  the  lesions  of  the  internal  organs. 

External  Injuries;  Surgical  Injuries. — External 
injuries,  under  which  we  class  also  fractures,  ruptures 
of  muscles  and  tendons,  and,  in  general,  those  injuries 
which  require  surgical  treatment,  may  be  divided  into 
primary  and  secondary,  according  as  they  are  produced 
by  the  direct  action  of  the  lightning  itself,  or  indirectly 
by  the  means  of  intermediate  agents.  As  belonging  to 
the  latter  class  we  consider  contusions,  ecchymoses, 
sprains,  fractures,  wounds  or  injuries  of  whatsoever 
character,  which  may  be  caused  by  the  forcible  contact 
of  any  object  displaced  by  the  lightning.  Thus,  for  ex- 
ample, if  a  person  has  his  thigh  fractured  by  the  falling 
branch  of  a  tree  which  has  been  struck,  such  accident  is 
evidently  a  secondary  effect  of  lightning.  In  the  same 
way  all  accidents  arising  from  the  forcible  impaction  of 
the  person  himself  against  any  object  must  be  regarded 
as  indirect.  Such  impaction  occurs  when  the  person,  as 
frequently  happens,  is  thrown  down  violently  or  cast  a 


number  of  feet.  It  is  plain  that  many  external  lesions 
may  thus  be  caused  indirectly  by  lightning,  and  that  vari- 
ous forms  of  fractures  and  ruptures  of  internal  organs 
may  thus  occur. 

The  direct  external  injuries  produced  by  lightning  are 
burns,  contusions,  lacerations,  and  wounds  of  various 
forms,  discolorations  of  the  skin,  dendritic  and  metallic, 
and  perhaps  loss  of  hair. 

Burnt  may  be  of  any  or  all  degrees.  Their  position  is 
determined  by  the  point  at  which  the  lightning  strikes, 
by  the  bodily  position  of  the  person  struck  at  the  time, 
and  by  the  arrangement  of  the  dress  and  the  presence  of 
metallic  substances.  In  the  large  majority  of  cases  the 
upper  portion  of  the  body  is  the  part  first  touched  by  the 
lightning,  and  it  descends  thence  along  the  body  and 
lower  limbs  to  the  ground,  departing  usually  through 
the  foot  or  its  covering.  Out  of  65  cases  noted  I  find  that 
in  44  the  head,  forehead,  face,  or  neck  seem  to  have  been 
the  parts  first  reached  by  the  lightning,  and  in  them  the 
first  lesion  appeared.  In  2  of  these  cases,  however,  the 
face  was  only  superficially  burned,  the  more  serious  le- 
sions beginning  on  the  chest  or  shoulders  ;  counting  in 
these  cases,  we  find  12  in  which  the  lightning  apparently 
struck  first  the  chest,  shoulders,  or  upper  back.  In  7 
cases  the  upper  extremities  were  first  touched  ;  in  3  cases 
only  the  lower  extremities,  and  in  1  case  the  lower  ab- 
domen. It  depends  merely  on  accident,  or  on  the  posi- 
tion of  the  person  at  the  time,  which  side  of  the  body  is 
struck.  In  our  cases  the  lightning  struck  21  persons  on 
the  right  side  and  23  on  the  left. 

The  course  of  the  lightning  on  the  external  surface  of 
the  body  can  usually  be  traced  in  a  general  way  as  fol- 
lows :  Beginning  at  the  head,  neck,  or  shoulders,  the 
lightning  causes  a  deep  burn  at  the  point  where  it  first 
comes  in  contact  with  the  body.  If  the  head  be  the 
point  struck,  when  the  line  of  conduction  passes  along 
the  external  surface  we  usually  find  the  hair  of  the  head 
and  face  singed  or  burnt,  and  a  deep  burn,  contusion,  or 
laceration  at  the  point  of  first  contact.  The  skin  of  the 
face  is  frequently  spared,  though  the  eyes  may  be  affected 
and  sight  destroyed.  If  the  lightning  enters  the  mouth, 
the  mucous  membrane  of  the  pharynx  will  be  burnt. 
Descending  from  the  head  a  deep  burn  is  made  upon  the 
chest,  and  from  this  a  broad,  red  stripe,  becoming  more 
and  more  superficial,  extends  downward  to  the  inguinal 
region.  Here,  as  sometimes  also  occurs  in  the  neck,  the 
tightness  of  the  clothes  about  the  body  oilers  resistance 
to  the  electricity,  resulting  in  a  deep  burn  in  the  groin, 
sometimes  affecting  the  external  genitals  and  singeing  or 
burning  the  hair  off  the  pubis.  Thence  we  often  have 
burns  on  the  thighs,  which  are  apt  to  be  deeper  in  men 
near  the  knee,  where  the  trousers  are  tighter  ;  and  again, 
if  the  lightning  follows  the  skin,  burns  on  the  calf  or 
shin,  until  finally  the  point  is  reached  on  the  ankle  or 
foot  where  the  lightning  leaves  the  body.  At  this  point 
there  is  always  a  deep  hole  or  burn.  If  the  sufferer  be 
struck  in  the  nape  of  the  neck  or  back,  the  burn  usually 
runs  down  the  back,  involving  the  greater  portion  there- 
of, to  the  nates  and  then  acts  as  before  described.  Deep 
burns  are  produced  wherever  resistance  is  offered  to  the 
current,  and  the  greater  the  resistance,  other  things  be- 
ing equal,  the  deeper  the  burn.  This  is  usually  the 
greatest  at  the  points  where  the  lightning  touches  or 
leaves  the  body.  The  burns  vary  in  intensity  from  very 
(hep  to  extremely  superficial,  in  some  cases  the  track 
of  the  lightning  is  only  marked  by  the  singeing  of  the 
hairs  on  the  skin.  Most  of  the  red  stripes  so  frequently 
mentioned  are  probably  burns.  In  the  more  severe  cases 
we  find  them  running  all  the  way  from  blisters  to  deep, 
charred  masses  involving  the  subcutaneous  tissue,  and 
holes  may  be  burnt  down  to  the  hone.  In  Heusner's  case 
about  twenty  whitish-gray  spots,  varying  from  the  size 
of  a  lentil  to  that  of  a  ten-cent  piece,  were  found  on  the 
soles  of  the  feet.  They  had  a  pnuctured  centre,  sur- 
rounded by  a  ring  of  loosened,  partly  singed,  epidermis. 

We  find  burns  thus  not  only  of  all  degrees,  but  of  all 
forms  and  in  all  places.  The- only  sign  on  the  body  may 
be  a  slight  blister,  or  the  larger  portion  of  its  surface  may 
be  more  or  less  burned. 
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A-  tin-  lightning  ordinarily  run-  from  the  poinl  of  first 
contact  with  the  -kin  to  tin-  ground,  its  course  necessarily 
depends  on  the  position  ol  the  individual  struck  at  the 
moment.  A-  previously  mentioned,  it-  course  is  influ- 
l  not  only  bj  the  clothing  but  also,  a-  a  rule,  by 
any  metallic  objects  which  maj  be  on  or  near  the  skin. 

Burns  are  found  in  nearly  all  case8of  lightning-stroke, 
ill.  onlj  exceptions  being  whin  tin  person  i-  very 
slightly  affected  or  where  the  force  of  the  shock  is  such 
a-  to  cause  instant  death  \\  ithoul  leaving  external  marks. 
1  Ecchymoses.  Although  many  of  these 
an-  produced  indirectly,  there  seems  to  he  good  proof 
that  in  certain  cases  thej  may  in-  produced  by  the  light- 
ning  itself  Tiny  occur  often,  hut  not  invariably,  at  the 
poinl  struck,  ami  are  probably  due  to  tin-  rupture  of 
.-mall  blood-vessels  in  the  tissues.  They  arc  usually  of 
Mnall  size,  hut  Powell's  case  seems  to  i»-  an  exception, 
though  from  tin1  description  it  i-  not  certain  that  this 
was  not  a  burn.  Sometimes  we  find  a  distinct  swelling 
containing  fluid  blood,  as  in  the  case  of  Marcklin, 

ii U     These,  like  contusions,  may  he  caused  both 

directly  ami  indirectly.  The  latter  class  of  cases  we  shall 
not  consider.     Those  of  tin  firsl  class  are  produced,  like 

all  other  severe  external  injuries,  st   frequently  and 

mosl  severely  at  tin-  points  of  entrance  and  exit  of  the  elec- 
tricity. They  may  he  clean  cut  wounds,  as  if  made  with 
a  sharp  knife,  or  holes  punched  out.  as  it  were.  They 
may  in-  lacerated,  ragged,  ami  their  edges  contused  or 
burnt.  They  may  reach  tin-  hone  or  extend  only  into 
the  soft  tissues.  They  maj  exist  in  almost  any  portion  of 
the  body,  hut  are  most  frequent  about  the  bead,  neck, 

and  arm-,  and  in  the  feet  or  ankles. 

Dendroid  or  Dendritic  3forA».— These  are  dark  colored, 
reddish  mark-,  not  disappearing  on  pressure,  which  air 
found  upon  the  bodies  of  those  struck  by  lightning. 
Tin  \  air  sometimes  in  the  form  of  stripes  or  lines,  more 
or  less  dichotomously  branched,  and  from  this  shape, 
that  of  tho  branches  of  a  tree,  tiny  have  derived  their 
name  {SevSpov,  a  tree  ;  <?i8.<s,  form,  shape).  Similar  marks 
may.  how  r\  er,  exist  in  many  shapes,  as  stars,  arabesques, 
flowers,  sheaves  (Jack),  generally  irregular  figures.  They 
usually  disappear  within  twentj  tour  hour-. 

Many  theories  have  existed  in  regard  to  the  method  of 
their  origin.  Bj  the  earlier  writers  they  were  supposed 
to  he  dm-  to  the  presence  of  neighboring  objects,  which 
were  photographed,  a-  ii  were,  by  the  lightning  upon  the 
skin.  Strieker  considered  them  only  as  traces  of  a  light 
burn,  and  thi-view  seems  to  have  been  supported  by 
other-.  Although  certain  cases  may  in  this  way  be  ex- 
plained, yet  there  are  other-  in  reference  to  which  this 
explanation  does  not   seem  to  be  sufficient.     Richardson 

ha-  shown  that  the  blood  is  the  he-t    electrical  conductor 

of  all  the  tissues  in  the  body,  and  it  has  been  supposed 

that  these  mark-  were  merely  the  impressions  of  the 
blood  vessels  on  the  -kin.  due  to  the  action  of  the  light- 
ning on  the  blood  w  lthin  them.  The  marks,  however,  do 
ii"i  by  any  means  always  follow  the  course  of  the  vessels, 

and  neusner,  Who  CUt  Some  OUt  and  examined  them  care- 
fully, could  find  no  exudation  of  blood  or  other  changes 

in  tic    cull-        lie  suggests  that  they  depend  simply  upon 

a  paralysis  of  the  capillary  vessels  ora  loosening  of  the 
deeper  layer  of  the  epithelium.  Mackay,  who  has  given 
the  subject  careful  study,  coin  hide-  that  the  lightning 
hi'  ika  up  into  branches  upon  the  surface  of  the -kin. 

Eerhap-  analogously  to  what  occurs  in  the  formation  of 
lichtenburg  -  figures,  ami  that  a  capillary  coagulation 
takes  place  below  it.  following  closeb  the  distribution  of 
the  electric  fire  upon  tin  surfat  -■.     "'This  coagulation  of 

the  blood    is   not  necessarily  SUCh   a-   i-  dependent  on  the 

pp  -em  e  of  flbrine,  and  in  this  instance  it  would  probably 
he  coagulation  ol  albumen  bj  heat.'' 

Metallic   -  I lain  cases  where  metal  has 

been  in  contact  w  ith  the  -Lin  at  the  time  of  the  lightning- 

Btroke,  tin- -kin  ha-  become  permanently  stained  by  the 

ption  of   the  tiucl\   divided    metal.      This    maybe   an 

important  proof  of  death  by  lightning.  It  is,  however, 
rare.  Richardson  has  succeeded  in  producing  this  me- 
tallic staining  artificially  on  animal-  lie  found  two  con 
dllions  necesaarj  .  the  metallic  conductor  must  he  suffi- 


ciently fine  to  offer  resistance  to  the  electrical  current, 
and  the  electrical  current  itself  must  he  an  accumulative 
discharge  of  low  ten-ion. 

Lou  of  Hair.— -\\  \<  said  that  loss  of  hair  all  over  the 
body  may  occur  a-  the  result  of  a  stroke  of  lightning,  but 
this  -Clin-  somewhat   doubtful,   except   in   tie 
where   the   hair    i-    burnt  off.      One  (ase  is  related  where 
the  hair  i-  said  to  have  dropped  out. 

Fractures  -These  an-  not  uncommon,  hut  are  gener- 
ally secondary.  Those  of  the  cranium  an-  most  frequent. 
The  only  immediate  evidence  of  their  existence  may  he 
hemorrhages  from  the  nose  and  ear-,  which  are  often 
mentioned.  Direct  fracture  of  the  cranium  i-  probably 
rate. 

Symptoms. — The  various  symptoms  which  may  occur 

when  a  person  i-  -truck  by  lightning  are   so  many  am 
different  that   the  mere  enumeration  takes  considerable 
space.      They  can,  like  the  external  sign8,  be  divided  into 
the  direct  and  the  indirect.      The  former  arc  those  which 

are  caused  by  the  direct  action  of  the-  lightning  itsell 

for  example,  loss  of  con-eiou-ncs-  ;  the  latter  those  which 
are  it- indirect  result,  a-  the  fever  due  to  an  extensive 
wound.  It  is  only  with  the  former  that  we  have  to  deal  ; 
the  other-  are  merely  concomitant  phenomena  of  certain 
conditions  of  the  body. 

We  shall  con-idcr  in  detail  only  the  more  prominent 
symptoms,  and  in  the  first  place  those  relating  to  the 
brain  and  nervoti-  system,  a-  these  are  the  most  frequent 

and  tin-  most  direct  results  of  the  stroke. 

/,  ig»  "I  Corucioutneu. — This  occurs  in  all  serious  cases. 
It  usually  comes  on  immediately,  and  with  such  sudden- 
ness that  the  person  ha-,  on  recovery,  no  recollection  of 
what  ha-  happened.  The  sufferer  falls  at  once  to  the 
ground.  Occasionally,  however,  there  is  a  momentary 
interval  after  the  stroke,  and  one  man  was  able  to  run  to 
tin-  door  of  his  room  after  his  dog  and  to  call  to  him  be- 
fore lie  fell  (Eggleston).  The-  duration  varies  ;  it  may  lie 
only  momentary,  or  it  may  last  for  hour-,  or  even  d 
It  may  pass  info  delirium.  <  »n  the  return  of  conscious- 
ness tin-  patient,  in  the  more  severe  cases,  usually  re- 
main- dazed  ami  confused  for  some  time.  The  memory 
is  often  weakened,  and  on  recovery  from  the  confusion  a 
certain  obtuseness  or  blunting  of  the  intellectual  facul- 
ties may  continue.  As  a  rule  these  symptoms  in  turn 
disappear,  though  a  permanent  condition  of  feeble-mind- 
edness  ha-  been  reported  in  some  cases.  .Mania  has  also 
been  observed. 

This  loss  of  consciousness  must  not  be  confounded  with 
that  due  to  commotion  or  concussion  of  the  brain,  or 
to  fracture  of  the  skull  from  secondary  cause  - 

Paralysis.  -  Paralysis  of  all  the  extremities  may  occur, 
a- in  Bernard's  case,  where  it  was  accompanied  by  loss 
ol  sensibility  and  of  muscular  sense  ;  lor  several  days  the 
patient  Buffered  from  dysuria  and  constipation,  and  he 
liad  amaurosis  of  the  right  eye. 

Hemiplegia  i-  not  rare,  in  Bonnet's  case  the  patient 
wa- struck  in  the  head  by  the  lightning,  which  pierced 
his  hat  and  CAUSed  a  lacerated  wound  in  the  left  temple 
but  did  not  injure  the  aponeurosis.  On  recovery  from 
unconsciousness  he  wa-  found  to  have  a  paralysis  of  the 
left  side  o|  the  body,  including  the  face,  accompanied  by 
a  diminution  of  sensation  on  the  same  side.  The  sensa- 
tion returned  in  two  day-,  but  a  partial  hemiplegia  re- 
mained permanently.  In  the  case  of  Durand,  a  medical 
student,  who  was  struck  by  lightning  while  sleeping  at 
an  open  window,  there  was  a  nearly  complete  right  hemi- 
plegia, with  exaggerated  sensation  on  the-  same  side,  and 
some  affection  of  speech.  Deglutition  and  mastication 
ware  difficult,  ami  there  wa-  persistent  hiccough.  The 
intellect  was  unaffected,  but  the  memory  was  slightly 
diminished.  There  were  photophobia  and  hyperacusis. 
Improvement    took    place  in   two  weeks,  and  the   patient 

finally  recovered  entirely. 

Paraplegia  of  the  lower  limbs  ooeairs  in  about  the  same 
number  of  cases  a-  hemiplegia  ( :?  out  of  75  cases).  It  is 
usually  temporary,  lasting  only  a  few  hours,  and  may  be 
accompanied  b\  ame-thc-ia  and  paralysis  of  the  bladder, 
which  arc  like  w  i-c   of  -holt  duration. 

Brachial  paraplegia   is  not  uncommon,  and  paralysis 
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of  one  extremity,  or  of  some  portion  thereof,  is  compara- 
tively frequent  in  mild  cases. 

Tlie  affected  parts  are,  as  a  rule,  cool,  pale,  numb,  and 
frequently  anaesthetic.     Recovery  is  the  rule. 

Cranial  Nerves. — Optic  neuritis,  with  consequent  atro- 
phy, may  follow  a  stroke  of  lightning,  and  affections  of 
the  acoustic  nerve  undoubtedly  also  occur.  Paralysis  of 
the  ocular  muscles,  ptosis,  and  paralysis  of  accommo- 
dation are  not  very  rare  (Vossius).  Paralysis  of  the 
seventh  nerve  with  loss  of  sight,  both  temporary,  has 
been  noted. 

Difficulty  in  deglutition  and  mastication,  as  in  Du- 
rand's  case,  may  be  due  to  a  partial  paralysis  of  the 
muscles  on  which  these  functions  depend,  or  may  be  due 
to  other  causes.  In  the  case  of  Mackintosh  there  was 
dysphasia,  dysphagia,  and  a  peculiar  metallic  taste  in  the 
mouth.  In  Eggleston's  case  deglutition  seemed  to  pro- 
duce a  spasm  of  the  pharyngeal  muscles  and  general 
convulsions.  Aphonia,  apparently  due  to  paralysis  of  the 
vocal  chords,  sometimes  occurs. 

Paralysis  of  the  bladder  may  occur  with  paraplegia,  and 
retention  of  urine  has  been  reported  in  connection  with 
paralysis  of  one  lower  extremity.  It  is  doubtful  whether 
it  ever  occurs  with  hemiplegia. 

Disturbances  of  sensation,  aside  from  pain,  are  among 
the  more  common  symptoms.  Amesthesia  occurs  either 
with  or  without  paralysis  ;  in  either  case  it  is  usually 
transitory,  rarely  lasting  as  long  as  a  week.  When  it 
occurs  with  paralysis  it  disappears  before  the  paralysis. 
Hyperesthesia  is  more  rare.  A  great  sensitiveness  to 
electricity  is  said  to  remain  in  some  cases  (Minouzio). 
Paresthesia?  are  not  uncommon.  The  most  usual  form 
is  a  sensation  of  numbness,  which  may  be  general  or 
local.  In  Jenkins'  cases,  where  it  was  general,  it  was  ac- 
companied by  tingling  and  lasted  several  days.  There 
was  no  objective  diminution 'of  sensation.  Numbness, 
when  local,  usually  occurs  with  paralysis,  and  is  often 
accompanied  by  a  painful  sensation  of  cold.  Jack  states 
that  after  the  great  accident  at  Grosshau,  where  the 
church  was  struck  by  lightning  and  many  of  the  congre- 
gation were  injured,  about  thirty  of  the  sufferers  com- 
plained of  a  painful  pulling  and  stretching  in  the  joints, 
especially  the  elbows,  and  those  of  the  hands  and  feet,  and 
of  a  sensation  of  numbness  and  weakness  therein.  Chau- 
veau  relates  a  case  where  formication  in  the  arms  was  a 
prominent  symptom,  the  patient  having  been  struck  in 
the  head. 

Neuralgia. — Pain  is  usually  a  secondary  symptom,  but 
it  may  occur  as  a  neuralgia,  or  without  any  objective 
lesion.  In  Knapp's  case  it  was  present  in  the  arms,  in 
company  with  paralysis  and  amesthesia.  and  lasted  three 
months.  In  Tzschirmer's  case  the  pain  in  the  arms  and 
chest  was  so  severe  that  he  supposed  the  posterior  roots 
of  the  brachial  plexus  to  be  affected.  Sciatica  is  known 
to  occur,  and  some  of  the  severe  headaches  mentioned 
may  be  neuralgic. 

Convulsions. — Epilepsy  may  be  brought  on  by  light- 
ning, as  in  Macaulay's  case, 'where  the  attack  was  pre- 
ceded by  the  aura  of  a  figure  approaching  the  patient. 
Epileptiform  attacks,  accompanied  by  foaming  at  the 
mouth  and  strong  adduction  and  flexion  of  the  thumbs, 
sometimes  occur.  Clonic  spasms  of  the  body  are  some- 
times seen,  and  convulsive  movements  of  the  limbs  are 
not  infrequent.  In  Valerian's  case,  where  the  foot  was 
perforated  by  the  lightning,  the  lowrer  extremities  were 
not  only  the  seat  of  severe  pain  but  were  thrown  into 
clonic  spasms  on  the  slightest  touch.  Tetanus  is  said 
sometimes  to  occur. 

An  interesting  case  of  catalepsy  following  lightning- 
stroke  is  reported  by  Richardson. 

The  mental  condition  of  patients  after  a  lightning- 
stroke  is  liable  to  be  depressed  for  a  time,  usually  not 
long,  and  their  intellectual  faculties  may  be  dulled.  On 
the  other  hand  we  sometimes  have  restlessness  or  de- 
lirium, or  the  sufferer  may  be  disturbed  by  dreams  of 
objects  on  fire.  The  delirium  seems  usually  to  take  the 
form  of  a  delirium  of  terror  (Angstdelirium),  and  insanity 
is  said  to  have  been  produced  by  lightning. 

Vertigo  and  reeling  may  occur  together,  and  be  due  to 


various  causes.  The  latter  sometimes  exists  in  conjunc- 
tion with  rupture  of  the  membrana  tympani.  In  Jenkins' 
case  it  was  probably  due  to  some  injury  of  the  head. 

Respiratory  Symptoms. — The  respiration  is  sometimes 
decidedly  affected,  and  becomes  labored,  rapid,  and  fee- 
ble. Cyanosis  is  not  uncommon,  and  the  patient  may  ap- 
pear asphyxiated.  These  symptoms  coincide  with  those 
noticed  in  animals  when  subjected  to  shocks  of  certain 
forms  of  electricity.  They  are  generally  accompanied 
by  the  symptoms  of  collapse. 

Circulator!/  Symptoms. — Shortly  after  the  shock  the 
skin  usually  becomes  pale  and  cold,  and  the  pulse  rap- 
id, feeble,  and  often  almost  imperceptible,  frequently  ir- 
regular. In  other  words,  the  well-known  symptoms  of 
collapse  appear.  The  pulse,  instead  of  being  rapid,  is 
sometimes  very  slow,  in  one  case  the  beats  being  only 
four  to  the  minute.  Later  we  have  gradual  recovery,  and 
the  force  of  the  heart-beat  becomes  normal,  unless  second- 
ary symptoms  arise.  Fever  is  reported  in  certain  eases 
to  have  followed  the  shock  of  a  lightning-stroke,  but  we 
have  no  details,  and  cannot  be  sure  that  it  was  not  sec- 
ondary.    Palpitation  may  occur. 

Gastric  and  Intestinal  Symptoms. — These  are  generally 
of  a  secondary  importance.  Vomiting  and  nausea  are 
not  uncommon,  and  the  vomitus  sometimes  is  said  to 
have  the  odor  of  sulphur.  Haematemesis  and  lnemor- 
rhage  from  the  bowels  have  both  been  reported. 

Eye  Symptoms. — Paralyses  of  the  third  nerve  have  al- 
ready been  referred  to,  and  ptosis,  paralysis  of  the  ocular 
muscles,  mydriasis,  myosis,  and  paralysis  of  accommo- 
dation have  been  noted  in  various  cases. 

There  are  numerous  cases  of  amaurosis  reported.  Usu- 
ally the  loss  of  sight  is  only  temporary,  but  absolute  in- 
curable blindness  has  been  observed.  The  cause  is  some- 
times optic  neuritis,  sometimes  haemorrhages  into  the 
retina.  Leber  saw  partial  optic  atrophy,  Reich  a  severe 
rupture  of  the  choroid  and  commotio  retinae. 

Leber,  in  1882,  collected  9  cases  of  cataract — 5  bilateral, 
4  unilateral.  They  became  complete  in  from  six  or  eight 
weeks  to  one  or  two  years.  They  may  be  total  or  seated 
in  the  anterior  or  posterior  wall.  Leber's  theory  is  that 
cataract  is  caused  by  a  coagulation  of  the  capsule  of  the 
lens. 

Keratitis,  due  to  burn,  may  occur,  and  pain  in  the  eye 
and  photophobia  are  common  symptoms. 

All  these  are  the  result  of  the  direct  action  of  the  light- 
ning, and  are  not  due  to  intense  light  (Leber). 

Vossius  has  published  a  very  interesting  case,  with  the 
following  symptoms  :  Singeing  of  the  eyelashes,  superfi- 
cial affection  of  the  cornea  resembling  a  burn,  recurrent 
irido-cyclitis,  spasm  of  the  muscles  of  accommodation, 
optic  neuritis  ;  later,  anterior  polar  cataract  and  partial 
atrophy  of  the  disk.  The  field  of  vision  was  slightly  nar- 
rowed for  green.  Anerythropsia  has  been  mentioned  as 
a  symptom  produced  by  lightning. 

Symptoms  Referable  to  the  Ear. — Deafness  is  very  com- 
mon. Increased  sensitiveness  to  sound  has  been  noted. 
The  only  pathological  condition  actually  found  seems, to 
be  rupture  or  perforation  of  the  membrana  tympani, 
which  is  moderately  frequent,  but  may  be  secondary. 

Fatal  Cases. — We  now  pass  to  the  consideration  of 
the  fatal  cases.  The  immediate  cause  of  death  may  be 
the  destruction  of  some  vital  part,  shock,  or  possibly  as- 
phyxia. In  regard  to  the  method  in  which  the  lightning 
ads  physically,  the  most  plausible  view  is  that  of  Rich- 
ardson, who  believes  that  when  death  is  instantaneous  it 
is  due  to  the  sudden  expansion  of  the  gaseous  part,  or  at- 
mosphere, of  the  blood,  combined,  in  extreme  degrees  of 
shock,  with  a  sudden  conversion  of  animal  fluid  from  a 
liquid  to  a  gaseous  condition. 

Death  usually  occurs  at  once,  but  it  may  take  place 
later  from  secondary  causes.  The  latter  cases  are  not 
under  consideration  here.  Since  death  from  lightning  is 
often  only  apparent,  and  the  patient  may  lie  in  a  condi- 
tion which  so  closely  resembles  it  as  to  deceive  relatives 
and  friends,  and  even  at  times  the  medical  attendant,  it 
is  important  to  know  what  are  the  reliable  signs  of  death. 
These  are  only  three  :  (1)  Rigidity  of  the  muscles  ;  (2) 
coagulation  of  the  blood  ;  (3)  decomposition  of  the  tis- 
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Bues  W'Ihii  the  Aral  two  do  doI  occur  we  must  wait  for 
tin-  latter  before  permitting  burial.  Partial  or  local  ri 
giditj  of  the  muscles  Is  do!  sufficient  ;  the  rigidity  must  i»- 
general,  and  the  muscles  of  thechesl  must  be  affected.    If 

i  he  coagulation  of  the  U 1  be  complete,  the  inference  K 

justifiable  thai  the  restoration  of  life  <  annol  take  place. 

/,'  r  Mortis.  —  It  was  Btated  by  John  Hunter,  and  long 
believed  to  be  true,  thai  rigor  mortis  is  absent  in  death 
h\  lightning,  and  thai  this  absence  may  l>c  considered  a 
diagnostic  Bign  thereof.  Other  writers,  however,  have  of 
late  years  held,  on  the  contrary,  thai  death  i>\  lightning 
i-  rather  characterized  by  the  rapidity  with  which  rigor 
mortis  takes  place.  The  truth  seems  to  lie  between  these 
two  views,  and  to  be  thai  in  death  by  lightning  rigor 
mortis  may  or  may  nol  be  present,  and  thai  there  is  noth- 
ing diagnostic  in  it-  presence  or  absence.  Rigor  mortis 
occurs  in  cases  ol  death  bj  lightning  in  the  same  way  in 

which   il  occurs  in  other  cases,  and   is  only  absenl  where 

some  other  factor,  as  cold,  acts  i<,  prevents  its  appearance. 
Richardson  thinks  it  possible  thai  in  certain  cases  it  may 
be  increased  by  lightning.     It  has  been  suggested  thai 

absence  of  rigor  mortis  occurs  where  there  are  no  ex- 
ternal lesions,  imt  where  burns,  bruises,  or  wounds  are 
present  there  is  marked  rigor  mortis  and  coagulation  of 

the  blood.  Nick's  case  would  seem  to  prove  the  fallacy 
Of  lhi«. 

illation  of  ifu    Blood.  —  It    has  been  observed  by 

nearly  all  writers  thai   the  hi 1  of  a  person  struck  by 

lightning  does  not  coagulate  readily,  and  thai  the  arterial 
hi I   becomes  dark  colored.      This  occurs  during  life. 

Sullivan  slates  that  in  certain  cases  of  c plele  disorgan- 
ization alter  lightning-shock,  the  hi 1  is  left  fiuid  and 

incoagulable,  and  its  color  is  changed  to  a  deep  black. 

There  is   no  proof  that    anymore   rapid  decomposition 

occurs  in  the  bodies  of  those  killed  by  lightning  than  in 

those  of  persons  who  have  died  from  any  other  cause. 

Autopsies;  Conditions  of  the  Internal  Oboans. 

Brain. — The  brain  and  its  membranes  may  be  anaemic 
(Powell)  or  congested,  The  vessels  are  frequently  dis- 
tended with  blood  which  is  dark  and  fiuid.     Effusions  of 

blood  have  been  found  beneath  the  dura  mater  and  in  the 
brain  substance  itself,  due  to  rupture  of  the  middle  me- 
ningeal artery.  Rupture  of  the  brain  may  occur,  and 
Phayre   reports  a  case  in  which  a  Whole   hemisphere  was 

entirely  destroyed  and  changed  into  a  dark  homogeneous 
fluid  mass. 

Lungs. — "The  lungs  are  usually  found  natural,  left 
filled  with  ail',  of  a  pink   color  and    trie   from  any  traces 

of  congestion"  (Sullivan).  They  are.  however,  some- 
times congested,  Don  crepitant  in  parts,  and  their  vessels 
distended.     Extravasations  sometimes  occur. 

Heart. — The  righl  side  of  the  heart  and  thegreal  ves- 
sels are  usually  distended  with  dark  fluid  blood,  hut  some- 
times they  are  empty  (Case  XII.  of  Strieker,  Schaffer), 
Blood  may  or  may  not  be  present  in  the  cavities  of  the  left 
side.  Rupture  of  the  heart  may  occur.  Kcchv  motic  spots 
an   sometimes  found  in  the  pericardium. 

Alimentary  ''<ni<t/. — The  walls  of  the  stomach  may  be 
softened  or  ruptured,  and  in  one  case,  where  the  patient 

lived  several  daVv  the  Stomach  was  found  to  lie  gangT6- 
nous  internally  over  a  large  surface,  while  externally  i'. 
was  inflamed  and  livid  (Sullivan).  In  another  case  large 
blackish  plaques,  corresponding  to  external  contusions. 
were  found  mi  thesmall  intestines,  and  an  active  peritoni- 
tis existed. 

/  Congesti f  the  liver  appears  to  be  moderately 

common,  Rupture  ol  the  liver  maj  occur  li  is  said 
that  tin'  -all  blad  I'  r  maj  at  times  be  ruptured. 

-The  spleen  maj  be  congested  or  ruptured.     It 

is  usually  normal. 

The  peritone maj  he  in  a  condition  of  active  inflam- 
mation or  it  mav  present  a  series  ol  ccchvinotic  spots, 
which  ate  often  arranged  in  a  line  mapping  out  the  course 
of  the  current.      More  usually  it  is  normal. 

The  kidm  v  9  an-  usual  lj  congested. 

The  s|iiual  cord  and  medulla  arc  apparently  nol  affected. 
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II  Uliam  If.  Bullard. 

LILY  OF  THE  VALLEY  (Muguet,  Codex  Med.).  This 
familiar  and  favorite  little  flower,  Convallaria  majalit 
I.  inn. ;  order.  LUiaeea  .  a  native  of  many  parts  of  the  north- 
ern hemisphere,  and  everywhere  cultivated,  has  been  on 
the  list  of  medicines  and  in  the  pharmacopoeias  for  genera- 
tions, but  had  become  about  obsolete  until  a  few  years 
ago,  when  its  diuretic  power  and  its  influence  over  the 
heart  suggested  its  employment  as  a  substitute  for  digi- 
talis.    It  doe-  not   require  description.     Its  flowers  and 

roots  ha  v  e  I  Men  both  Used,  and  possess  similar  propel ' 

The  peculiar  constituents  of  Lily  of  the  Valley  are  eon- 

i-iilhi rin ,  a  purging   crystalline    .substance,    and    conPoUa- 
uuiriii.  a  bitter,  half-crystalline  whitish  powder  :  both  are 
glucosides,  the  former  decomposing  into  convallaretin, 
and  the  latter  into  convalUmaretin.     Convallamarin  is  a 
rather  active   poison    i  fatal   to  doves   in    dose   of   1    I 
mgm.)  of  the  digitalis  character ;  in  small  doses  increa* 
the  urine  and  strengthening  the  heart's  action.     Although 
less  reliable  ami  useful  in  cardiac  weakness  than  digi- 
talis, it   is  still  worth  remembering  when  that  drug 
unkindly,  or  when,  after  taking  it  for  a  long  time,  it  is 
desirable  to  change  for  a  while. 

Convallaria  may  he  Lri\en  in  substance.  Dose,  about 
a  gram  1 1  Cm.  —  grs  xv.),  or,  as  is  mere  commonly  done, 
the  same  amount  of  a  good  fluid  extract  may  be  .substi- 
tuted ;  the  same  conditions  indicate  its  use  as  do  that  of 
digitalis. 

Ai.i. 1I.D  Plants.  — See  Squill. 

Ai.i  ud  Drugs. — The  following  list  of  cardiac  tonics 
is  copied  from  Brunton's  Materia  Medica  :  Digitalis  and 
its  constituents.  Erythrophlaum  (Sassy  Hark).  Strophan- 
tktu  [Ini),  Adonis  vernalis,  Squills,  Hellebore.  Antiarin 
(from  UpasAnliar,  a  .lava  arrow-poison  .  Caffeine,  and 
Strychnine.  They  all  paralyze  the  heart  in  large  di 
s.  e  Digitalis.  W.  J'.  Bolles. 


LILY.  WATER.    Two  species  are  still  official  in  France, 
and  were  so  formerly  in  other  countries  of  Europe. 
phaa  alba  Linn.,  the  White  Water  Lily  of  the  Old  World, 
is  a  plant  of  the  size  ami  general  appearance  of  our  own 
Water  Lily,  N.odorata  Ait.    Its  flowers  i  Vi  ivpharblana. 

(  odc\  Med.)  are  employed  DOW  and  then  to  make  a  mild 
"refrigerant,"  sedative  syrup,  of  no  particular  value. 
The  mucilaginous,  starchy,  and  mildly  bitter  and  astrin- 
gent root  stock  was  formerly  considered  to  be  anaphro- 
disiac,  but  is  now  obsolete.  Nuphar  luteum  Smith,  the 
European  Yellow  Pond  Lily,  which  is  also  rather  like 
our  Yellow  Pond  Lily,  has  similar  properties  to  the 
above.  Its  large,  thick,  spongy,  farinaceous  rhi/oinc 
>harjaune,  Codex  Med.)  is  astringent,  bitter,  muci- 
laginous, and  nutritive,  and  is  occasionally  employed  in- 
ternally in  diarrhoea,  etc.,  and  externalh  as  n  poultice. 
It  is  also  eaten  iii  soin.  parts  of  Northern  and  Eastern 
Europe  in  times  of  famine.  Neither  of  the  above  plant! 
have  anv  importance  in  medicine. 

Am  iii>  Plants.— The  order  Kymphaacea  contains 
about  thirtj  live  species  of  the  largest  and  most  beautiful 
aquatic  plants  in  the  world.  Many  Ol  them  are  culti- 
vated for  ornament  ;  a  few  are  used  in  medicine,  and  two 
or  three  employed  more  or  less  as  food 

Our  own  species  of  Nymphaa  and  Nuphar,  Xymphaa 
odorata  Ait.,  the  sweet-scented  water  lily,  and  NuphaP 
advena  Ait,  the  yellow  pond  lily,  have  both  been  put  to 
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medical  use  ;  their  rhizomes  have  the  same  mildly  astrin- 
gent and  mucilaginous  properties  as  the  above.  Nelvm- 
blum  speciostim,  in  the  same  order,  is  the  Egyptian  and 
Indian  Lotus  (but  not  that  of  Homer  and  the  "Lotus 
Eaters").  Its  seeds.  "  Egyptian  beans,"  and  its  root- 
stocks,  are  edible.  The  great  Brazilian  Water  Lily,  Vic- 
toria regia  Lindl.,  is  occasionally  cultivated  in  hot-houses 
for  ornament. 

Allied  Drugs. — Marsh-mallow  and  other  bland  sub- 
stances.    Also  the  milder  astringents.         W.  P.  Holies. 

LILY,  WHITE  (Lis  Mane,  Codex  Med.).  All  parts  of 
the  common  garden" White  Lily,  Lilium  Candida  m  Linn., 
order,  Liliacem,  "Fruit,  Bulb,  Flower,"  are  recognized 
by  the  encyclopaedic  Pharmacopoeia  of  France,  but 
none  of  them  has  any  medicinal  value.  The  flowers 
impart  their  delicious  odor  to  lard  or  oil,  and  from  them 
fragrant  pomades  or  distilled  waters  are  made  ;  the  scales 
of  the  bulb,  when  bruised  and  mixed  with  water,  are  one 
of  the  numerous  substances  of  which  poultices  can  lie 
made. 

Allied  Plants. — See  Squill.  W.  P.  Bolles. 

LIMPING,  DIAGNOSTIC  SIGNIFICANCE  OF.     It  is 

not  proposed  in  this  article  to  discuss  exhaustively  all  the 
different  pathological  conditions  which  may  produce  ir- 
regularities in  locomotion,  but  merely  to  indicate  briefly 
some  of  the  more  common  causes  of  limping,  in  order  to 
a  correct  appreciation  of  the  value  of  this  symptom  from 
a  clinical  standpoint.  In  many  cases,  especially  in  chil- 
dren, it  is  impossible  to  obtain  from  the  patient  a  clear 
statement  of  the  subjective  symptoms,  either  because  they 
are  so  slight' as  to  escape  recognition,  or  for  the  reason 
that  they  are  often  imaginary,  or  are  not  correctly  ap- 
preciated even  when  severe,  and  hence  the  clinical  impor- 
tance of  the  objective  symptoms.  This  is  especially  true 
of  limping,  which  is  often  the  first,  or  perhaps  for  a  long 
time  the  only,  sign  of  commencing  disease  of  some  por- 
tion of  the  locomotor  apparatus. 

A  limp  is  defined  by  Voillemier  as  an  inequality  in 
the  oscillations  of  the  body  during  progression,  to  which 
Le  Dentu  ("  Jaccoud's  Dictionnaire  de  Medecine  et  de 
Chirurgie  Pratiques,"  art.  Claudication)  adds  the  qualifi- 
cation that  the  characteristic  phenomena  of  the  type  ob- 
served are  repeated  at  each  step. 

In  studying  a  limp  it  is  necessary  to  consider  to  which 
of  three  categories  it  belongs — whether  the  inequality  in 
the  oscillations  be  in  a  vertical,  lateral,  or  anteroposterior 
sense.  It  is  seldom  that  the  irregularity  is  in  one  direction 
only,  but  it  is  usually  of  a  mixed  type,  as,  for  example, 
when  lateral  oscillations  are  present  in  a  case  of  vertical 
or  anteroposterior  inequality.  It  is  also  important  to 
observe  whether  the  limp  occurs  at  the  beginning  of  a 
step  or  during  the  act,  as  in  the  former  case  there  is  an 
absolute  inequality  in  the  length  of  the  limbs,  while  in  the 
latter  there  is  some  trouble  which  interferes  with  the  nor- 
mal mechanism  of  locomotion.  The  rhythm  of  loco- 
motion is  also  to  be  noted.  There  may  be  little  actual 
oscillation,  but  one  limb  is  favored  more  than  the  other, 
and  the  step  taken  with  that  side  is  of  much  shorter  dura- 
tion than  is  that  made  with  the  sound  limb.  A  limp  may 
be  constant,  occurring  whenever  the  patient  takes  a  step, 
or  it  may  be  intermittent,  cither  regularly  or  occasionally. 
In  commencing  hip  disease,  for  example,  there  are  often 
long  periods  during  which  no  claudication  is  perceived, 
and  the  limp  returns  after  a  longer  or  shorter  interval, 
either  spontaneously  or  after  a  misstep  or  some  other 
slight  traumatism.  Again,  in  other  affections  a  limp  may 
be  present  in  the  morning,  when  the  patient  first  rises 
from  bed,  or  at  any  other  time  after  a  rest,  but  disappears 
after  exercise,  or  it  maj'  become  evident  only  after  a  long 
walk,  or  toward  evening  when  the  patient  has  been  ac- 
tively engaged  on  his  feet  during  the  day.  The  time  of 
day  at  which  a  limp  occurs  is  often  an  important  point 
in  the  differential  diagnosis  of  certain  forms  of  chronic 
joint  disease.  And  another  point,  which  is  not  always 
easy,  is  to  determine  upon  which  side  is  the  offending 
member.  For  example,  in  the  case  of  a  woman  whose 
limbs  are  hidden  by  her  skirts,  there  may  be  absolute 


shortening  on  one  side,  but  in  the  endeavor  to  equalize 
the  two  sides  the  knee  upon  the  sound  side  is  flexed,  and 
with  each  step  the  sinking  down  occurs  on  that  side.  Or, 
again,  in  the  case  of  a  painful  affection  of  one  limb,  the 
weight  of  the  body  is  thrown  over  to  the  other  side,  and 
at  first  sight  it  would  appear  that  this  was  the  affected 
member. 

Among  the  causes  of  limping  we  have  to  recognize 
troubles  of  the  bones,  articulations,  integument,  muscles, 
or  nerves  of  the  affected  limb,  in  addition  to  an  absolute 
difference  in  length  due  to  atrophy  or  hypertrophy  on 
one  or  the  other  side. 

Affections  of  the  bones  may  cause  a  limp  in  one  of 
several  ways.  In  the  early  stages  of  osteitis,  or  perios- 
teitis,  stepping  on  the  diseased  limb  causes  pain  ;  the  pa- 
tient favors  the  leg  as  much  as  he  can,  and  endeavors  to 
throw  the  weight  of  the  body  as  quickly  as  possible  over 
to  the  sound  side.  The  rhythm  of  locomotion  is  in  stich 
case  markedly  altered,  and  there  is  a  manifest  inequality 
of  the  lateral  oscillations.  Here  the  claudication  occurs 
during  the  step.  In  necrosis  there  may  be  a  production 
of  new  bone  in  excess,  and  thus  the  diseased  member  is 
made  longer  than  its  fellow.  In  other  cases  there  is 
lengthening  of  the  bone,  due  to  irritation  at  the  epiphyseal 
end  and  consequent  abnormal  growth.  Tumors  develop- 
ing in  a  long  bone  may  also  cause  an  increase  in  length. 
When  there  has  been  carlj-  union  of  the  epiphyses,  the 
growth  in  the  bone  is  retarded  and  shortening  results. 
A  similar  condition  of  shortening  may  follow  disease  of 
the  articular  end  of  the  bone,  operations,  fractures  with 
longitudinal  displacement  of  the  opposing  fragments,  and 
tumors  causing  a  retardation  of  growth  or  loss  of  sub- 
stance of  the  bone.  There  is  here  a  difference  in  length 
of  the  two  members  ;  the  limp  occurs  at  the  beginuing  of 
the  step,  and  is  marked  by  exaggerated  vertical  oscilla- 
tions, without  necessarily  any  noticeable  disturbance  of 
rhythm.  This  is  one  of  the  least  deforming  varieties  of 
claudication,  and  may,  if  the  difference  in  length  of  the 
two  members  be  not  too  great,  be  almost  perfectly  con- 
cealed by  extension  of  the  foot  upon  the  shorter  side,  or 
by  the  wearing  of  a  high-soled  shoe. 

Lesions  of  the  joints  are  among  the  most  common 
causes  of  lameness.  Here  the  limp  may  be  caused  by 
pain,  by  restriction  to  normal  articular  motion,  or  by 
weakness  of  the  joint  unaccompanied  by  either  pain  or 
restricted  movements.  When  due  to  pain  resulting  from 
injury  or  disease,  the  limp  is  of  the  same  character  as 
that  symptomatic  of  inflammatory  bone  lesions,  but  is 
often  more  marked  in  proportion  as  the  joint  sensitive- 
ness is  greater.  In  commencing  joint  disease,  or  in  hy- 
persemia  of  the  articular  structures  before  any  actual 
inflammation  is  present,  there  is  often  a  limp  or  a  "  favor- 
ing" of  the  member,  which  is  unaccompanied  by  pain, 
and  is  due  to  reflex  influences  or  nature's  effort  to  protect 
the  joint.  The  limp  in  this  case  is  similar  in  character 
to  that  caused  by  painful  affections,  but  is  wholly  invol- 
untary, and  the  patient  himself  is  often  unable  to  explain 
why  he  walks  lame.  When  the  articular  motion  is  re- 
stricted the  limp  will  vary, in  character,  according  to  the 
joint  affected  and  to  the  variety  of  deformity  present. 
In  anchylosis  of  the  hip  in  extension,  the  limp  is  charac- 
terized by  a  peculiar  balancing  of  the  body  in  an  antero- 
posterior direction.  As  the  weight  rests  on  the  sound 
side  the  anchylosed  limb  is  thrown  forward  and  the  body 
backward,  and  then,  as  the  weight  is  transferred  to  the 
anchylosed  limb,  the  body  goes  on  in  advance  while  the 
leg  on  this  side  remains  behind.  Sometimes  the  limp 
consists  in  a  sort  of  rotation,  now  to  one  side  and  now  to 
the  other,  as  the  axis  of  rotation  is  transferred  from  one 
limb  to  the  other.  The  body  is  turned  half  around  on 
the  sound  limb,  and  then  the  motion  is  reversed  by  rota 
tion  on  the  heel  of  the  anchylosed  side.  This  may  occur 
when  but  one  hi])  is  anchylosed,  but  is  the  only  possible 
mode  of  progression  without  crutches  when  there  is  anch- 
ylosis in  extension  at  both  hip-joints.  When  one  hip 
is  stiffened  in  flexion,  the  vertical  position  of  the  body  is 
maintained  by  compensatory  lordosis  of  the  lumbar  spine, 
but  the  limb  is  shortened  by  reason  of  its  position,  and 
there  is  an  exa^ireratiou  of  the  vertical  and   also  of  the- 
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lateral  oscillations,    \\  hi  □  tbi  -pine  is  also  rigid  the  body 

<  annol  be  hi  Id  erect,  and  there  is  an  inclination  forward. 
In  guch  i  nations  in  each  of  the  three  directions 
occur  during  lot  i  'motion, 

w  in  n  the  kn&  fened  in  extension  the  normal 

shortening  produced  bj   flexion  cannol  take  p 
limp  during  the  step  and  is  characterized  bj   in 

..I  vertical  oscillations,  bul  the  sinking  down  oo 
on  tl  side,  or  ratki  i  there  is  an  aba  ni  <•  ol   the 

normal  depression  on  the  affected  side.     Il   the  join!  is 
in  1 1 1 < -  position  of  flexion  the  limb  is  shortened,  and 

<  laudicati i  curs  al  the  beginning  ol  the  step. 

I  n  anchylosis  ol  the  ankle  with  extended  t talipes 

linus)   the   limb  is  elongated,  and    the  characteristic 

Jimp  of  inequality   in   length  takes  place.     When  it   is 

mil   in   flexion  (talipes  calcaneus)  the  limp  occurs 

during  the  Btep,  and  is  occasioned  by  the  absence  of  nor 

ma]  lengthening  whicb  should  take  place  from  extension 

the  fool  in  walking.     In  talipes  varus,  in  addition  i" 

tin    limp  due  to  unequal  length  there  is  usually  a  lateral 

oscillation  from  unsteadiness  of  support.     In  talipes  val- 

besides  the  limp  caused  by  imperfecl  extension  of 

i  in   i ,  there  is  commonly  al-<>  an  altered  rhythm  in  the 

steps,  depending  upon  the  pain  fell  in  walkit 

\\  inn  joinl  disease  is  active  and  pain  is  present,  as  well 

as  n     i  i       ' lotion  fr 'eflex  muscular  spasm,  there 

i-  a  mixed  limp,  due  to  thcelongati ■  shortening  of  the 

limb  from  position,  and  to  the  pain  caused  by  intra- 
articular pressure  and  attempted  motion.  The  rhythm 
i-  altered,  and  lateral  and  vertical,  and  sometimes  also 
antero  posterior,  oscillations  are  produced. 

In  unreduced  traumatic  dislocations  there  is  shortening 
or  lengthening  of  the  affected  side,  and  the  limp  charac 
teristic  of  this  condition  is  produced.     En  < genital  dis- 
location "i   the  bip  the  limp  is  peculiar.     Ii  occurs  al  the 
o    the  step,  and  is  prolonged  during  its  prog- 
The   sinking  "f  the  body  seems   to   continue  as 
as  the  weigh)  rests  upon  the  affected   limb,  and  al 
the  same  time  there  is  a  very  marked  lateral  deviation. 
In  bilateral  dislocation  thegail  is  waddling  and  extremely 
aw  kwanl. 

In  cases  of  relaxed  and  weakened  joints,  resulting  from 
previous  inflammation,  with  effusion  and  distention  of 
iin  articular  structures,  or  from  any  other  cause,  the  gail 
is  uncertain.  There  is  nol  always  a  true  limp,  but  there 
is  apl  to  be  a  more  or  less  marked  lateral  or  vertical  os- 
cillation, nol  necessarily  occurring  at  everj  step,  bul 
taking  place  irregularly,  whenever  the  articulation  gives 
waj  In  genu  extrorsum  the  gail  is  waddling,  and  in 
knock  knee  ii  is  commonly  of  a  shuffling  character,  bul 
unless  the  deformity  is  unilateral  no  real  limp  is  usually 
present 

Claudication  is  of  verj    comm ccurrence  in  Pott's 

disease  of  the  spine.     If  the  psoas  muscle  is  contracted, 
the  thigb  becomes  flexed  and  a  limp  is  caused.     Limp- 
ing maj  also  be  exi  ited  bj  the  peripheral  pains  of  spinal 
caries,  or  there  maj   be  paraplegia,   more  or  less  <■ 
plete,  \\  iih  consequent  interferenpe  with  normal  loi  i 
tion. 

Lesions  of  the  integument   maj  occasion   the  limp  of 
irritable  ulcers  of  the  leg,  or 
orns  or  other  painful  cutaneous  affei  lions  of  the  feet. 
Under  this  head  mi  i  the  painful  limp  caused 

by  tight  or  bad  1  j  fitting  shoi  I  catri  near  a  joinl 
may  give  risi  i"  a  condition  Mini!  -   losis,  and  the 

resulting  limp  will  be  that  characteristic  ol  this  impair- 
ment ol  articular  function. 

Contractun  -  ol  the  muscles  arc  a  nol  uncommon  cause 
..  the  particular  varietj  ol  h  bicb   « ill 
pend  upon  the  deformity  pi  Th<   characters  of 

the  limp,  varying  according  to  the  joinl  whose  motion  i- 
ricted,  bav  described  under  the  lameness  from 

articular  troubles,  and  need  nol  be  again  referred  to,  Ii 
should  not  be  forgotten  thai  there  maybe  pain  accom 
panying  the  muscular  contractures,  and  in  sucb  i  as<  a  a< 
■  nit  disease  might  erroneously  be  diagm 
lysis  may  cause  limping  in  any  ol  several  ways. 
In  the  earh  stages,  before  alterations  in  the  form  and 
nutrition  ol  the  limb  bave  taken  placi    there  is  the  limp 


due  to  impaired  function.  When  the  flexors  of  the  thigh 
are  affected  tbe  limb  musl  be  thrown  forward  by  a  rotat- 
ing motion  of  the  body  around  the  sound  side  ;  when  the 
musi  Ii  -  "ii  the  anterior  surfai  e  of  the  thigh  are  involved 
there  is  a  similar  throwing  forward  of  the  leg  hv  the 
thigh  ;  in  paralysis  of  the  flexors  of  the  foot  the 
droop  and  the  limb  is  practically  lengthened,  so  thai 
patienl    is  obliged  either  to  raise  himsell  on  the  sound 

while  bringing  the  affected  limb  forward,  or  to  t li- 
the latter  outward  and  swing  it  around  to  the  desired  po 
sition;   when  the  calf  muscles  are  I  he  ones  paralyzed  the 
normal  li  ngtbi  ning  during  the  step  is  prevented,  and 
characteristic  limp  is  produced.     Alter  the  di 
existed   for  a  time  there  i-  more  or  less  atrophy,  and,  in 
children,  am  vtli  with  it-  consequent   short 

ing  :  usually,  also,  muscular  contractures  occur  and  lead 
to  impairment  of  joint-function.     The  most  usual  fo 
Of  paralysis   met  within   children   are   infantile    paral 
and  infantile  hemiplegia.     It  is  impossible  in  an  article 
of  this  nature,  and   it  would  also  he  wearisome  to  the 
readei .  to  ■  ■  i  h  the  almost  <  i 

i  iity  of  claudication  caused  by  paralyses  of  the  different 
muscles,  and  to  distinguish  between  the  various  ionn-  of 
paralysis.  The  -pa-tie  paralyses  and  the  ataxic  gail  of 
tabes  dorsalis  need  only  be  referred  to  here,  since  they 
do  nol  cause  a  true  limp,  although  they  modify  very  ma- 
terially normal  locomotion. 

A  painful  limp  may  be  due  to  sciatica  or  other  forms 
of  neuralgia.     The  other  nei  iscs  of  claudication 

have  been  discussed  unfler  the  heading  of  muscles.     In 
hysterical  joinl  affections  the  limp  is  similar  to  that  ca  . 
by  the  true  disease  there  Bimuli 

Bialingerers  frequently  feign  a  limp.  This  may  be 
seen  at  time-  in  army  practice,  bul  i-  perhaps  more  com- 
mon among  children  and  youths  of  both  sexes  in  boat'; 
schools.  The  scholars  are  forced  to  take  the  necess 
oul  dour  exercise  b)  marching  through  the  streets  in  pro- 
cession, with  teachers  and  monitors  stationed  at  proper 
intervals  to  see  thai  no  breach  of  decorum  is  committed 
Such  forced  exercise  under  restraiul  is  regarded  as  a  bore, 
and  the  scholars  nol  infrequently  attempt  t"  evade  it  by 
simulating  lameness.  The  deception  may  usually  be 
easily  detected  by  comparing  the  character  of  the  limp 
with  the  cause  as  alleged  by  the  pri  tending  sufferer. 

The  treatment  of  claudication  is,  "I  i  ourse,  that  of  the 
causal  affection.  If  there  is  a  shortened  limb  nothing 
can  be  done  except  to  equalize  the  two  members  by 
mean-  of  a  patten  or  cork  sole  attach'  .1  to  the  -hoe.  Any 
remediable  deformity  should  be  treated,  and  weakened 
muscles  should  hi  supplemented  by  properly  constructed 
apparatus  and  elastic  bands. 

In  conclusion,  a  word  may  be  said  by  way  of  caution 
againsl  m  the  warning  given  by  claudication.    It 

i-  often  the  first   sign  o  ■  trouble  which  may  be 

averted  i;  red  in  time,  bul  which  will  work  irre- 

mediable mischiel  il  allowed  to  progress  unnoticed  or 
untreati  (1.  This  i-  especially  true  in  the  case  of  hip  dis- 
in  children.  A  limp  is  almost  always  the  first  inti- 
mation which  the  disease  gives  ol  it-  presence  :  but,  as  the 
claudication  is  unfortunately  often  intermittent,  the  pa- 
rents, and  even  ai  limes  the  physician,  are  wont  to  disre- 
gard it  or  to  think  it  is  only  a  "  bad  habit."  and  it  i-  not 
until  pain  pervene  that  the  true  cause  of 

the  limp  is  recognized.  No  limp,  however  trivial,  occur- 
ring in  a  child,  should  ever  be  lightly  passed  over.  The 
little  patienl  should  be  carefully  examined  and  all  his 
joints  tested,  and  he  should  be  watched  so  that  any 
trouble  that  may  arise  may  be  recognized  in  it-  iucipi- 
ency. 

As  an  instance  ol  a  pi  culiar  cause  of  claudication  may 
be  mentioned  a  case  reported  by  M  Terrillon  at  a  meeting 
P  S  .  !,'■  dc  Chirurgie.  on  June  1.  lvv|'>  He 
exhibited' a  patienl  w  hose  leg  he  had  amputated  for  gan- 
grene of  the  fool  The  interesting  point  in  the  case  re- 
sided in  the  fact  that  the  gangrene  had  been  preceded  by 
intermittent  claudication.  Dissection  of  the  amputated 
limb  -how. -d  thai  the  posterior  tibial  artery  was,  although 
patent,  reduced  to  almosl  the  size  ol  a  hair. 

Thomas  I.   Stedmatu 
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Limping 
Linseed. 


LINDEN  FLOWERS  (Flores  Tilice,  Ph.  G.;  TilUul, 
Codex  Med.).  Of  the  European  Lindens,  or  Lime-trees, 
two  species  supply  the  official  Linden  Flowers.  They  are 
hoth  large,  fine  trees,  with  light,  soft,  tough  timber,  much 
employed  in  carpentry  and  joinery,  and  yielding  a  fine, 
pure  charcoal  like  that  of  willow,  used  in  drawing  and 
in  dentifrices.  The  bark  is  very  strong  and  fibrous,  and  is 
used,  especially  in  Russia,  in  the  manufacture  of  mats  and 
cordage.  The  leaves  are  unequal  at  the  base,  usually 
deeply  cordate.  The  inflorescence  consists  of  few-flow- 
ered axillary  clusters,  each  apparently  growing  from  the 
middle  of  a  long,  narrow,  adnate,  floral  leaf.  Flowers 
small,  yellow  or  -greenish,  regular.  Calyx  valvate,  of 
five  sepals.  Petals  five,  imbricate.  Stamens  numerous 
<in  the  two  following  species),  cohering  at  the  base  in  five 
clusters  opposite  the  petals.  Carpels  five,  united  into  a 
five-celled,  tcn-ovuled,  globular,  superior  ovary.  T.  >d- 
mifolia  Scopoli  (T.  Europaa  Linn.,  T.  parvifolia  Ehrh.,) 
is  the  commonest  and  most  widely  distributed.  It  has 
smooth  leaves  and  erect  flower  clusters  (by  a  half-turn  in 
the  bract) ;  grows  in  abundance  throughout  Europe,  espe- 
cially in  Russia.  T.  platyphyUa  Scopoli  (1\  grandifolia 
Ehrh.,  T.  Europcea  Linn.)  has  much  larger,  velvety  leaves 
drooping  cymes,  and  winged  fruits.  Both  species  are 
•extensively  cultivated,  both  abroad  and  here,  for  orna- 
ment. 

Linden  was,  of  course,  known  to  the  ancients.  The 
leaves  and  bark  have  long  been  employed  as  well  as  the 
flowers,  the  latter  at  least  as  early  as  the  sixteenth  century. 
The  family  name  of  Linnaeus  (Linne)  is  said  to  be  derived 
from  the  Swedish  name  of  these  trees. 

Linden  flowers,  when  dried,  besides  the  characters  given 
above,  have  a  fragrant,  agreeable  odor,  and  a  pleasant, 
mucilaginous  taste.  The  bracts  always  accompany  them, 
but  are  comparatively  useless. 

Composition. —  Wax,  mucilage,  sugars,  mannit,  and  a 
small  percentage  of  esst  ntial  oil.  The  trees  exude  a  sort 
of  manna  in  the  summer,  of  which  bees  are  very  fond. 

Uses. — They  are  scarcely  used  in  this  country,  but  in 
their  home  are  popularly  used  in  making  an  agreeable 
"antispasmodic,"  soothing,  and  sudorific  tea,  as  elder- 
blossoms  are  here.  They  have  no  active  properties,  and, 
like  many  other  "  herbs,"  owe  much  of  their  effect  to  the 
abundance  of  hot  water  which  they  flavor. 

Allied  Plants.  —  Several  other  species  of  Linden 
grow  in  Europe,  and  are  sometimes  gathered  instead  of 
the  above  ;  they  are  less  agreeable  and  fragrant.  The 
American  Linden,  Tilia  Americana  Linn.,  furnishes  our 
white-  or  bass-wood.  It  resembles  the  European  trees  in 
habit  and  inflorescence,  but  has  live  petaloid  scales  op- 
posite the  petals,  and  to  which  the  stamens  are  attached. 
Its  medical  properties  are  no  more  marked  than  those  of 
the  above.  II".  P.  Bolles. 


LINSEED  {Linum,  U.  S.  Ph.:  Lini  Semen,  Br.  Ph.; 
8t  'm  a  Lini,  Ph.  G.;  Lin,  Codex  Med.,  Flaxseed),  Linum 
usitatissimum  Linn.,  the  universally  known  and  culti- 
vated Flax,  is  a  slender  annual,  with  an  upright,  round, 
wiry  stem,  simple  below,  and  only  slightly  branched 
above,  and  alternate,  sessile,  linear-lanceolate,  smooth 
leaves.  The  woody  part  of  the  stem  is  hard  and  brittle, 
but  the  bark  is  of  a  most  remarkable  flexibility  and 
toughness,  and  has  been  prepared  and  manufactured 
into  cords  and  cloths  from  time  immemorial.  The 
flowers  of  Flax  are  of  perfect  regularity  and  symmetry. 
Calyx  of  five  sepals.  Petals  five,  lilac,  forming  an  open, 
bell-shaped  corolla,  convolute.  Stamens  live  (and  five 
abortive  ones).  Ovary  five-celled,  ten-ovuled.  The  flow- 
ers are  very  delicate  and  pretty,  and  the  whole  effect  of 
the  plant  in  blossom  is  graceful  and  wand-like.  Flax  is  a 
native  of  the  Old  World,  but  has  been  in  cultivation  so 
long  that  its  wild  state  is  wholly  unknown.  There  is  no 
plant  of  which  the  proofs  of  its  ancient  use  are  so  sub- 
stantial ;  linen  coverings  are  folded  around  Egyptian 
mummies  more  than  twenty-five  centuries  old.  It  has 
also  been  found  in  the  relics  of  the  prehistoric  Lake 
Dwellers  of  Switzerland.  It  is  frequently  mentioned  in 
the  Bible,  and  has  been  known  from  the  earliest  limes  of 


ancient  Greece  and  Rome.    The  employment  of  the  seeds 
is  also  of  very  ancient  origin. 

Description. — Linen  itself,  although  not  official  or  gen- 
erally considered  an  article  of  Materia  Medica,  is  of  so 


Fig.  20SG. — Flowering  Stem  of  Limim  TJ.sitatissimum.     (Baillon.) 


frequent  use  in  bandages  and  other  forms  of  surgical  dres- 
sing as  to  deserve  to  be  noticed.  It  is  prepared  from  the 
stems  and  branches  of  Flax  by  a  complicated  process  of 
separation.  The  plants  are  gathered  by  pulling,  so  as  to 
save  also  the  little  root,  and  stacked  or  packed  in  parallel 
bundles  or  sheaves.    The  capsules  and  leaves  are  then  sepa- 


Fig.  21)87.— Longitudinal  Section  of  Flower. 

rated  by  a  coarse,  iron-toothed  comb,  called  a  ripple,  and 
the  denuded  stems  are  macerated  in  water  for  two  or 
three  weeks  to  rot  and  soften  the  outer  bark,  the  wood 
and  pith,  and  also  to  separate  the  individual  bundles  of 
the  liber  by  dissolving  and  decomposing  the  intercellular 
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Flo.  8088.     Flower,  after 
Removal    ol    the 

Ulltl. 


substance  adding  them  together ;  this  process  is  called 
■•  rotting."  The  Btems,  still  in  parallel  bunches,  are  then 
"broken"bj  passing  between  fluted 
n Hi  rs  or  -' n 1 1< ■  sui  ii  i  onl i  i\ ance,  by 
which  the  wood  and  brittle  fibres 
are  broken  up  and  loosened,  and 
these  impurities  scraped  or  rubbed 
oft  by  a  process  called  "  scutching  , 
the  resulting  producl  is  "  Flax."  in 
the  further  preparation  the  flax  is 
combed  or  "  heckled,"  as  ii  is  called, 
|j\  drawing  ii  through  a  coarse,  iron 
toothed  card  (the  "  heckle "),  and 
thus  separating  the  shorl  and  tangled 
fibres  from  the  long  and  parallel  ones. 
The  former  are  called  "  Tow,"  the 
latter  "  Linen."  All  three  of  these 
forms  lia\ e  been  used  in  Burgery  ; 

PlaX    fibre  drawn   across  a    cut,  and 

fastened  on  either  side  by  collodion, 
has  been  emplo}  ed  to  draw  and  hold 
wounds  togel  in]  ;  fastened  in  I  be 
same  way  at  one  end  to  a  part,  and 
t  wisted  into  a  cord  at  the  other,  it 
has  hern  used  for  extension,  but 
there  an-  better  means  for  both  these 
ends,  h  is  used  as  a  packing  for  some  syringe  pistons. 
Tow,  chiefly  in  the  form  of  oakum,  that  is,  soaked  in  tar, 
i-  considerably  in  favor  to  make  deo 
dorizing  and  absorptive  pads  or  rush, 
ions  lor  suppurating  parts;  prepared 
earths,  Sphagnum,  absorbent  and  anti- 
septic cottons  and  fabrics  are,  however, 
more  in  favor  at  present.  Linen  fab- 
rics in  the  form  of  bandages,  com- 
presses, and  lint  have  long  been  used 
for  all  sorts  of  Burgical  dressings,  but 
are  very  largely  at  present  superseded 
b\    cotton   textures,  which   for   mosl 

purposes  are  equally  g I.     A  cotton 

roller  is  more  plastic,  softer,  and  more 

apt  to  keep  it-  place  than  one  of  linen. 
Cotton    compresses    are    warmer    than    *»»■   20s'.i -Pistil*  of 
, .  '  ,  .    ,  ,  ,  the  biinie. 

linen  ones,  which  is  not  always  an  ad- 
vantage. Linen  lint,  however,  thai  is.  the  BO-Called  "  pat- 
ent "  or  woven  lint,  of  which  Taylor's  best  is  the  most 
perfect  example,  is  much  superior  to 
any  made  by  using  cotton.  It  is  a 
soft,  loosely  woven  cloth,  with  a 
hea\  v  flocculent  nap  on  one  side, 
beautifully  bleached  and  clean,  ami 
so  tender  that  it  can  lie  easily  torn  ill 
cither  direction  or  pulled  into  woolly 
bits.  Picked,  scraped,  and  ra\  elled 
lints,  made,  as  their  names  indicate, 
fri  mi  '  'Id  limn  clol  lis.  are  now  most- 

l\  of  domestic  employment,  having 
Fio.  sow.— Transverse  been  superseded  in  the  hands  of  phy- 

■>n(dls«rwnmatlo).    si(.j:ms    liy    ,,„.    ,in,    jug(     mentioned 

and  the  now  beautifully  prepared  "absorbenl  cotton." 

The  seed  of  Flax  I  Linum,  U.  S.  Ph.)  is  a  shining,  brown, 
oval,   lenticular  bodj .   aboul    four 
millimetres  in  length,  pointed  at  one 

end.  and  rounded  at  the  Other.  It 
contains  a  large,  whitish,  oil]  cm 
bn  o.    and    no   albumen.      The  outer 

ceils  m|   ih.    testa  swell  enormouly 

in    water,  and   cover  the  Reed  w  ith  a 

thick.  \  iscid  I a\  er  of  mucilage  w  ben 
it  i-  s,,aked  in  water.  Taste  of  the 
Beads  mucilaginous,  oilj  .  and  slowlj  . 
slightly  bitter. 

(  Iouposi  i  ion  Flaxseed  contains 
in  the  shell  the  mudlagt  just  noticed, 
and  which  is  the  mosl  important  ingn  dient,  bo  far  as  its 
value  for  poultices  goes,  giving  it  thai  peculiar  elastic 
tenacity  that  makes  flax  lications  so  plastic.     The 

kernel  of  tie  tains  a  peculiar,  drying,  fixed  oil 

I      3    l'h  ,  Linseed  (  HI),  to  the  extent  of 


Fio. 


Fruit 


thirty  per  cent  or  bo,  for  which  the  seeds  are  mostly  val- 
ued.    This  is  "  a  yellowish  or  yellow,  oily  liquid,  having 

a  Blight,  peculiar  odor,  a   bland    taste,  and  a 

)  neutral  reaction.     When  exposed  to  the  air 

\\        it  gradually  thickens,  acquires  a  strong 
fi|       and   taste,    and    finally    solidifies.''      Unseed 
F»      oil  is  used   in  enormous  quantities   in  mixing 
paints  and  printers'  inks,  and  for  other  pur- 
I ii  medicine  it  is  occasionally  given 
as   a  substitute   for    cod  liver  or    other   oils, 
and  occasionally  used  in  making   linimi 
as  "  (  anon  ( )ii." 

Uses.-   Linseed  is  chiefly,  if  not  entirely, 
used  in    medicine   as   the   material  of   which 
poultices  are  made,  for  which,  by  its  elastic- 
ity, its  low  conducting  power  for  heat,  and 
its  retaining  qualities  for  water,  it  i- 
»  ot    ingly  well  adapted.     Carron  Oil,   Linitnen- 
turn  Colas,  I  .   s.   I'h..  formerly  so  popular 
as  an  application  for  burns,  is  a  mixture  of  equal  part  - 
Linseed  Oil  and  Lime  Water. 

The  following  is  the  only  preparation  of  Linseed: 
Ground  Flaxseed  (Linseed  or  Flaxseed  Meal)  is  simply 
the  seed  reduced  to  powder,  without  having  the  oil 

moved.      It  should  be  recently  made,  and  contain  not  less. 
than  twenty-five  per  cent,  of  oil.     An  inferior  articli 
sembling  it  is  made  from  the  oil  cake  left  after  the  oil  is 

expressed. 

Ai. 1. 11.11  Plants. — Thegenus  Linum  includes  upward 
of  a  hundred  species,  of'which  nearly  half  a  dozen  con- 
tribute to  the  yield  of  tlax.  and  of  w  huh  several  are  pretty 
garden  flowers.  The  order  I. inarm  includes  but  little 
more  than  the  genus. 

Allied  Bt  bsi  \n<  eb.— Linseed-oil,  in  its  medical  rela- 
tions, i, iay  be  compared  to  the  fixed  oils  in  general — cot- 
ton-seed, poppy,  nut,  almond,  olive,  as  well  as  the  ani- 
mal oils.  As  a  mucilage  it  is  related  to  Quince,  Elm, 
Irish  Moss.  Iceland  Moss.  Tragacanth,  Gum  Arabic,  etc. 
Compare  Linen  fibre  with  Cotton.  Hemp,  .Jute.  etc. 

II'.  /'.  8 

LI  PI  K  is  a  '.hernial  station  in  Slavonia.  Hungary,  lying 
at  an  elevation  of  about  500  feet  above  the  sea.  There 
are  several  artesian  wells,  giving  water  at  a  temperature 

of  from  in)  F.  to  115  F.  The  composition  of  the  dif- 
ferent waters  is  \er\  similar.  The  following  is  the  anal- 
ysis of  the  well  last  bored.      Each  litre  contains  ; 

Gram  men. 

Sodium  Iodide 0  nil 

Potassium  bromide 

m  chloride  0  816 

s< .iiiiini  carbonate 1 .641 

Hagneamm  carbonate 

Calcium  carbonate I 

i 

S      :  ,  I 

-in in  sulphate 0.1V5 

itters  (i  ell 

Total  wild  8 

The  gases  are  nitrogen  and  carbonic  acid.      The  waters 

are  employed  both  internally  and  externally  in  the  treat- 
ment of  scrofulous  affections,  constitutional  syphilis, 
gout,  rheumatism,  renal  calculi,  and  congestive  uterine 
affections.     A  course  oi  the  waters  generally  takes  about 

three    Weeks.       The    season    extends    trotu   Mav    1st     to    ' 
toiler   1st.  '     T.  L.S 

LIPOMA.  The  lipoma  is  a  tumor  which  is  formed cl 
fattj  tissue,  and  generally  takes  its  origin  from  such 
parts  of  the  bodj  where  fat  is  physiologically  present. 
Microscopically  the  tissue  of  the  tumor  differs  slightly 
from  ordinary"  fat.  The  cells  are.  as  a  rule,  larger,  and 
the  nucleus  is  more  distinct.  All  fat  tissue  is  composed 
of  groups  of  c<  IN.  separated  by  bands  of  connective  lis- 
Bue,  along  which  the  blood-vessels  traverse.  In  the  li 
poraa  these  lobules  offal  are  larger  and  more  distinct. 
than  the  normal,  and  the  tumor  generally  has  a  marked 
lobulai  appearance.  The  larger  lobules  oi  the  tumor 
maj  be  further  subdivided,  so  that  the  surface  liai 
rough,  uneven  appearance.  Virchow  has  given  this  tin; 
name  of  lipoma  tit  '•<  /'■<.*<<//<. 
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Lipoma. 


Rarely  this  lobulation  of  the  tumor  is  not  seen  at  all, 
and  it  presents  a  smooth,  round  appearance,  and  on  sec- 
tion appears  perfectly  homogeneous.  Microscopically 
such  tumors  may  not  show  any  trace  of  lobulation. 

The  growth  of  the  lipoma  is  usually  sharply  circum- 
scribed, and  it  is  surrounded  by  a  firm  connective-tissue 
capsule,  which  is  connected  with  adjoining  parts  by  loose 
connective  tissue,  so  that  the  tumor  with  its  capsule  is 
freely  movable  and  easily  rolled  out  by  operation.  In 
other  cases  the  capsule  is  wanting  and  the  tumor,  though 
forming  a  connected  mass,  may  have  some  of  its  lobes 
pressed  between  muscles  or  beneath  fascia,  and  when  dis- 
sected out  may  have  almost  the  appearance  of  a  buuch  of 
grapes.  To  the  touch  the  lipoma  is  usually  like  fatty 
tissue,  soft  and  elastic,  but  when  surrounded  by  a  firm 
capsule  may  be  so  hard  as  to  simulate  a  fibroma.  When 
the  tumor  is  round,  and  the  fat-cells  very  large  and  fluid, 
it  may  give  very  distinct  fluctuation  and  be  mistaken  for 
an  abscess.  On  section  the  tumor  has  all  the  appearance 
of  fat ;  it  is  soft,  and  generally  distinctly  lobular.  The 
microscope  is  never  necessary  for  diagnosis,  for  the  ma- 
croscopic appearance  is  characteristic.  In  size  they  vary 
more  than  almost  any  other  tumors.  In  the  kidney  they 
are  found  sometimes  no  larger  than  a  pin's  head,  and  may 
form  immense  pendulous  masses  in  the  subcutaneous 
tissue,  weighing  from  fifteen  to  twenty  pounds. 

The  histogenesis  of  the  lipoma  is  no  clearer  than  that 
of  many  other  tumors.  Forster  assumes  that  they  arise 
by  a  hyperplastic  growth  from  fat-tissue,  and  grow  by 
simple  division  of  the  fat-cell  and  the  oil-globule  which  it 
contains.  The  tumor  appears  oftenest  in  places  where 
fat  is  normally  present,  as  in  the  subcutaneous  tissue,  and 
in  those  places  where  it  is  next  in  order  most  frequent, 
as  in  the  submucous  coat  of  the  stomach  and  intestines. 
Although  there  may  be  no  very  evident  amount  of  fat 
present,  still  careful  search,  in  well-nourished  individuals, 
will  usually  show  some  small  islets  of  fat  from  which  the 
tumor  could  have  arisen.  Lipomas  are  also  found  in 
places  where  no  physiological  fat  is  present.  They  are 
not  very  uncommon  in  the  kidney-parenchyma,  just  be- 
neath the  capsule,  and  they  have  also  been  seen  in  the 
meninges  of  the  brain,  in  the  cerebral  nerves,  and  even  in 
the  brain  itself.  Virchow  does  not  believe  that  they  arise 
from  a  simple  hyperplasia  of  the  fat,  but  from  the  con- 
nective tissue,  which  is  first  changed  into  round  cells  in 
which  fat  is  formed,  as  in  the  embryo.  They  do  not  arise 
at  random  from  the  connective  tissue,  but  usually  from 
such  places  where  the  connective  tissue  has  the  physio- 
logical property  of  forming  fat.  The  near  connection 
which  exists  in  the  embryo  between  the  fatty  and  mucous 
tissue  would  explain  the  connection  so  often  found  be- 
tween the  lipoma  and  the  myxoma.  Cornil  and  Ranvier 
also  hold  the  view  that  the  tumor  arises  from  the  connec- 
tive or  mucous  tissues. 

The  varieties  of  the  tumor  are  due  to  the  relative  quan- 
tities of  its  component  parts.  In  some  cases  the  con- 
nective tissue  between  the  lobes  is  so  much  developed 
that  the  tumor  has  a  distinctly  fibrous  feel,  and  on  sec- 
tion a  large  amount  of  fibrous  tissue  is  found.  In  other 
cases  the  blood-vessels  may  be  strongly  developed,  giving 
to  the  tumor  a  distinctly  telangiectatic  character.  The 
connective  tissue  may  be  the  seat  of  the  deposit  of  lime 
salts,  or  small  osseous  masses  may  be  found  in  it.  It  may 
also  be  soft  and  almost  mucous  in  character.  All  these 
varieties,  especially  when  they  are  very  pronounced,  may 
be  considered  as  mixed  forms  of  the  tumor,  and  accord- 
ingly we  may  have  fibro-lipoma,  myxolipoma,  etc.  Mixed 
forms  with  tumors  other  than  the  simple  histoid  varieties 
are  seldom  encountered.  In  rare  cases  the  connective  tis- 
sue is  very  rich  in  cells  and  has  an  embryonic  character, 
and  these  forms  have  been  considered  as  lipo-sarcomas,  but 
they  have  nothing  of  the  malignity  and  rapidity  of  growth 
which  characterizes  the  sarcoma. 

Usually  the  connection  of  the  tumor  with  neighboring 
parts  is  an  extremely  loose  one,  and  when  it  is  sealed  on 
parts  where  the  skin  over  it  is  loose,  it  descends  lower 
and  lower.  It  is  no  uncommon  thing  to  find  a  tumor  at 
the  waist,  which  some  years  before  was  seated  on  the 
shoulder.     The  original  vessels  of  the  tumor  do  uot  be- 


come stretched  and  follow  it  down  its  course,  but  as  it 
descends  it  forms  new  vascular  connections. 

Many  of  the  lipomas  are  distinctly  polypoid.  The 
tumor  may  begin  as  a  slight  prominence,  which  becomes 
more  and  more  pronounced  until  it  hangs  from  a  pedicle. 
Such  forms  are  physiological  in  some  places,  as  along 
the  colon,  where  they  form  the  appendices  epiploicae. 
In  some  cases  tumors  may  take  their  origin  in  these 
structures,  and  instead  of  a  small  polypus  there  will  be 
formed  large  masses  which  may  occupy  almost  the  entire 
abdominal  cavity,  and  will,  in  tui-n,  have  smaller  masses 
dependent  from  them.  The  lipomas  of  the  subcutaneous 
tissues  have  a  marked  tendency  to  the  poh'poid  forms. 
They  may  be  found  of  the  most  varying  size  and  form  in 
different  parts  of  the  body,  and  are  either  smooth  and 
round  or  rough  and  uneven.  The  skin  over  them  is 
pale,  smooth,  and  shiny.  They  are  attached  by  a  ped- 
icle in  which  the  vessels  run,  and  which  becomes  thin- 
ner as  the  weight  and  size  of  the  tumor  increases.  The 
weight  of  the  tumor,,  which  is  the  chief  moment  in  caus- 
ing the  change  of  place,  has,  according  to  Virchow, 
nothing  to  do  with  the  polypus  formation,  but  the  chief 
cause  for  this  lies  in  the  tension  of  the  skin  at  the  part. 
Polypoid  lipomas  appear  most  often  in  places  where  the 
skin  is  tight  and  little  inclined  to  yield.  The  skin  which 
lies  immediately  over  the  tumor  becomes  gradually 
thinned  and  allows  the  tumor  to  press  forward.  These 
forms  may  attain  a  large  size,  and  constitute,  with  the 
myxomas,  the  most  frequent  forms  of  skin  polypi.  Poly- 
poid lipomas  are  also  found  in  the  stomach  and  intestinal 
canal.  The  large  polypoid  tumors  found  in  the  jejunum 
are  most  frequently  lipomas.  The  laxity  of  the  mucous 
membrane  allows  them  easily  to  press  into  the  lumen  of 
the  bowel.  After  they  have  reached  a  certain  size  the 
peristaltic  movements  of  the  bowels,  which  are  rendered 
more  active  by  the  presence  of  the  tumor,  tend  to  drag 
it  further  and  further  down.  Although  uot  of  any  spe- 
cial pathological  importance  in  themselves,  they  may 
so  drag  upon  the  bowel  as  to  induce  invagination  with 
fatal  consequences.  In  some  cases  the  pedicle  may 
become  so  thinned  that  the  vessels  are  obliterated,  and 
destruction  of  the  tumor  follows.  This  rarely  happens 
in  those  of  the  skin,  but  is  not  uncommon  in  those  which 
originate  in  the  appendices  epiploicae,  and  here  it  is  gen- 
erally brought  about  by  an  accidental  twisting  of  the 
pedicle.  Such  cast-off  lipomas  form  a  majority  of  the  free 
bodies  found  in  the  abdominal  cavity. 

Virchow  has  formed  a  special  class  of  the  capsular 
lipomas.  These  are  formed  around  various  organs  by 
the  enormous  development  of  the  fat  which  surrounds 
them.  In  the  eye  the  intra-orbital  fat  can  be  the  seat  of 
such  a  general  hyperplasia,  but  it  is  best  marked  in  the 
internal  organs,  as  in  the  heart  and  kidneys.  The  latter 
organs  may  be  surrounded  with  a  thick  layer  of  fat,  as 
part  of  a  general  polysarcia,  but  it  is  especially'  in  chronic 
inflammations,  as  in  the  contracted  kidney  in  hydrone- 
phrosis and  stone,  that  this  fatty  covering  is  most  de- 
veloped. The  mammary  gland  is  also  disposed  to  such 
a  fat  formation.  The  connective  tissue  around  the  or. 
gan  is  physiologically  prone  to  fat  formation  at  puberty, 
and  this  tendency  seems  to  be  again  developed  by  any 
long-standing  irritation.  The  fat  is  much  increased  in 
carcinoma  and  in  chronic  mastitis.  A  part  of  the  typical 
picture  of  the  scirrhous  carcinoma  of  the  mamma,  espe- 
cially in  the  earlier  stages,  is  the  enormous  mass  of  fat 
surrounding  the  tumor,  which  sends  long,  thin  prolonga- 
tions into  it.  Even  in  cases  where  the  gland  is  normal 
this  diffuse  increase  of  fat  is  occasionally  met  with,  and 
may  cause  the  gland  to  reach  an  enormous  size.  Vir- 
chow mentions  a  case  where  one  gland  weighed  30£ 
pounds,  and  the  other  20|  pounds,  and  the  weight  of 
the  woman  after  the  amputation  of  both  was  only  101 
pounds.  When  the  omentum  is  incarcerated  in  a  hernia 
there  is  often  a  great  increase  in  its  fat.  Although  Vir- 
chow has  included  such  cases  with  the  lipomas  they  do 
not  properly  belong  to  the  tumors  at  all.  The  lipoma  is 
a  circumscribed  growth,  and  cau  easily  be  removed,  even 
when  it  adjoins  fatty  tissue. 

The  atypical  nature  of  the  lipoma  which  stamps  it  at 


507 


I.I|mimi;i. 
l.llllil'llllll. 


REFERENCE    HANDBOOK    OF  THE   MEDICAL   SCIEN(  l> 


once  a-  being  something  entirely  different  from  rimple 
hyperplasia  ol  fatlj  tissue,  even  though  this  may  be  cir 
cumscribed,  is  Been  in  it-  nutrition.  This  is  in  it  influenced 
bj  anj  of  the  conditions  which  influi  nee  the  nutrition  of 
the  fal  generally.  If  the  bearer  ol  a  lipoma  is  attacked 
by  any  wasting  disease,  as  consumption,  with  the  result 

of  al -i  total  disappearance  oi  iin-  subcutaneous  and 

other  fat,  the  growth  oi  the  tumor  is  nol  influenced  its 
cells  continue  to  grow  and  build  up  fal  when  all  the  fal  in 
the  rest  ol  the  bod\  has  been  absorbed.  The  local  hyper- 
plasias forming  \  irehow's  capsular  lipomas  undergo  the 
Bame  fate  as  the  fal  elsew  hen-. 

True  li| tas  arc  rarely  -ecu  in  the  large  internal  or 

pans  01  these  the  kidnej  i-  mosi  frequently  the  sea!  of 
this  formation,  Here  the  tumor  is  found  in  the  cortical 
substance,  usually  jusl  beneath  the  capsule.  It  is  not 
surrounded  by  a  capsule,  and  it-  growth  is  nol  sharply 
circumscribed. 

Lipomas  frequently  arc  multiple.  There  may  be  as 
man]  as  several  hundred  in  the  same  individual,  appear 
ing  as  small  polypi  scattered  over  the  skin.  In  Buch 
•  they  maj  greatly  resemble  the  multiple  fibromas  ; 
and  under  these  circumstances  Virehovi  assumes  that 
there  is  a  general  deposition  on  the  pari  of  the  fatty  tissue 
to  tumor  formation. 

The  lipomas  are  thoroughly  benign  tumors.  They  may 
be  dangerous  only  from  their  situation.  Their  growth 
is  Blow  and  circumscribed,  and  metastases  have  never 
been  seen.  Extirpation  is  easy.  Wben  they  have  the 
form  of  large  polypi  of  the  skin  they  may  become  ulcer- 
ated and  gangrenous  from  the  friction  of  the  clothing  or 
other  injuries. 

Retrogressive  metamorphoses  arc  nol  uncommon.  The 
most  frequent  oi  these  is  calcification  of  the  stroma. 
The  fat  may  also  undergo  a  saponification  and  become 
changed  into  a  more  or  less  firm  substance. 

The  diagnosis  is  usually  easily  made.    The  form  of  the 
tumor,   it-  consistency,  it-  place  of  origin,  and  rate  of 
vth  are   all  things  which  will  separate  it  from  mosl 
other  tumors.  II'.  T.  Councilman. 

LIPPSPRINGE  is  a  health-resort  in  Westphalia,  nol  far 
from  Paderborn,  lying  in  a  sandyplain  at  an  elevation 
iboul  100  feel  above  the  sea.  and  well  protected  by 
forests  on  the  north  and  east  The  climate  is  mild  and 
equable,  a  moisl  westerly  wind  prevailing.  There  are 
numerous  mineral  springs  in  the  place,  hut  only  one,  the 
Arminiusquelle,  is  much  used,  The  following  is  the 
composition  of  two  of  these  springs,  expressed  in  grammes 
per  litre,  according  to  the  analyses  of  Witting  and 
Brandes  . 

Armiuiusqnelle.  Inseh 

Calcium  enrbunnte I  0.30 

lOnate i 

I  I .' 

0.11S  '  ".in 

Calcium  chloride 

nesinm  chloride I 

i  

in  sulphate  

i 

0.104 

trace 

.   ,  .2.590 

■ 

In  addition  to  tin-  u-c  of  tic  water  for  bathing  and 
drinking,  inhalation-  of  the  nitrogen  issuing  from  the 
spring  are  practised.  Lippspringe  is  visited  principally 
by  sufferers  from  affei  the  respiratory  organs, 

catarrhal  laryngitis  and  bronchitis,  and  incipient  phthisis. 

i.nd-   from  the  middle  Ol    May    tO  the  middle 

ptember.  /'.  /    - 

LIQUORICE  ROOT    './  I      -     Ph.;  Qlycyr- 

/.'  Br.  I'll  .  /.  a.  Ph.  Q     /.'• 

( lodes   Sled      l  Linn  .  t  trder,  Legumi- 

Is  a  large  perennial  herb,  with  a  cluster  of  upright- 
branched  stems  a  metn  li,  alternate  odd  pinnate 
leaves,  and  axillarj  racemes  of  -mall,  lilac  colored  papil- 


ionaceous flowers.     The  root  consists  of  a  thick, 
crown,  al   the  top  "I  a  long-branching  principal  or  tap 
root,    giving    oil    long,   -lender,   cylindrical,    horizontal 
.-tolon-  from  ncai'  the  surface  of  the  ground.    The  bark  of 
i- and  stolons  i-  red  or  oiaiiL'c  hrown  externally, 
the  wood   bright   lemon  yellow.      Liquorice   i-  an   - 
.-ively  cultivated,  and  therefore  variable  plant.     \'ar.  o 
typiea  i-  nearly  -mooth,  ha-  the  under-surface  ol  the  leaves 
glandular  and  sticky,  and  lineal  lanceolate  calyx  lobeaj 
It  is  indigenous  in  the  south  of  Europe,  and  furnishes  the 
sweet   Spanish,  Italian,  etc.,  liquorice.     Var.  7  ylandulQ 
ft  r<i  is  pubescent   or  roughly  glandular.     It  i-  indigent 
on-  in  Southeastern   Europe  and  Eastern  Asia,  am 
probable  source  ol  the  Russian  Liquorice.    Beside* 
another  Bpecii  s,  O.  •  ctrinata  I. inn  ,  a  larger,  coarser  plant, 
with  short,  thick,  capitate  flower  clusters,  with  about  the 
-Mine  geographical  range  a-  the  last,  maj  also  be  a  source 
of  Russian  Liquoi  ii 

Liquorice  root   was   familiar  to  the  ancients,  and  by 
them  used  for  the  same  purposes  as  at  present — to  allay 


PlO.  '-'  98.— Liquorice  Tlnnt.     (Raillon.) 

COUgh   and   irritability  of  the   throat.      It    has  been   culti- 
1  for  at  least  five  hundred  years. 
All  subterranean   parts  of   the    plant    are  collected,  the 
long,   deep-running    toot-   often   more    than  a  metre   in 
length,  and  the  equally  long  but  more  uniform  and cylin- 
drical  stolons  ;  these  latter  like  the  main  root  -lock,  have 
a  central  pith,  which  the  root-branches  lack.     All  these 
are  cleaned  ami  dried,  and  packed   in  parallel  order  in 
boxes  or  bundles  tor  the  trade.     True  or  Spanish  Liq- 
uorice, from  the   Southol  Europe,  i-  •"in  lone  cylindrical 
from  one  tilth  of  an  inch  tooue  inch  (5  to25  mm.) 
thick,  longitudinal!)  wrinkled,  externally  grayish-brown, 
.  internally  tawny  yellow,  pliable,  tough  ;  fracture 
coarsely 'fibrous ;  lurk  rather   thick:  wood  porous  hut 

in  narrow  wedges;  medullary  rays  lineal 
-wcii.  somewhat  acrid."  Il  is  never  peeled.  The  inferior 
Russian  or  Hungarian  Liquorice  i-  a  much  finer-looking 
article,  being  carefully  peeled,  and  in  even,  straight 
its  taste  is,  however,  less  sweet,  and  often  de- 
cidedly bitter. 
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Lipoma. 
I.ii  hsvraia. 


Composition. — The  only  important  principle  is  its  pe- 
culiar sweet  substance,  glycyrrhizin,  an  amorphous,  yel- 
low, intensely  sweet  powder,  soluble  in  hot  water,  but 
not  in  cold  without  the  addition  of  an  alkali.  It  is  a  glu- 
coside,  and  may  be  resolved,  by  boiling  with  dilute  hy- 
drochloric acid,  into  an  uncrystallizable  sugar,  and  an 
amorphous,  bitter  substance,  glycyrrhetin.  It  is  said  to 
be  present  in  the  root  combined  with  calcium.  Propor- 
tion about  six  per  cent. 

Action. — Liquorice  has  no  physiological  action  beyond 
that  of  sugar,  and  may  be  taken  to  any  extent.  It  is,  like 
other  sugars  and  syrups,  soothing  to  the  mucous  mem- 
brane of  the  fauces,  and  hence  much  employed  in  coughs 
by  itself,  or  as  a  vehicle  or  ingredient  of  cough  mixtures. 
Syrups  of  Liquorice  and  the  ammoniated  glycyrrhizin 
have  been  extensively  used  as  vehicles  to  cover  the  bitter 
taste  of  quinine,  which  they  do  in  an  imperfect  manner. 
The  ammoniated  glycyrrhizin  may  be  rubbed  up  with  the 
quinine  in  powder,  or  the  quinine  may  be  mixed  with  a 
syrup  of  liquorice  at  the  instant  of  taking. 

Administration. — Several  preparations  are  officinal. 
Fluid  Extract  (Extvaclum  Glycyrrhizce  Fluidum,  V.  S. 
Ph.),  in  which  the  Liquorice  is  exhausted  with  diluted 
alcohol  and  ammonia,  the  latter  to  make  the  active  prin- 
ciple more  soluble.  The  Pure  Extract (Extmctu m  Glycyr- 
rlihm  Purum,  U.  S.  Ph.,  so  called  to  distinguish  it  from 
the  crude  Italian  Stick  Liquorice),  in  which  the  drug  is 
exhausted  with  water  and  ammonia,  and  the  percolate 
evaporated  to  a  semi-solid  consistence.  It  is  useful  for 
pill-masses  and  as  a  vehicle  ;  it  is  also  an  ingredient  in  the 
Compound  Mixture  of  Liquorice  (Mistura  Glycyrrhisa 
Chmposita,  U.  S.  Ph.),  or  old  Brown  Mixture,  in  which 
paregoric  and  wine  of  antimony  are  the  active  ingredients. 
Blycyrrhizinum  Ammoniatum,  U.  S.  Ph.  (ammoniated 
glycyrrhizin  above  mentioned),  is  prepared  by  extracting 
the  liquorice  with  ammoniated  water,  precipitating  the 
sweet  principle  with  sulphuric  acid,  washing,  redissolv- 
ing  in  ammonia  and  water,  precipitating  again,  and  dis- 
solving until  it  is  sufficiently  pure.  It  is  in  dark  brown- 
ish-red. shining,  brittle  scales,  of  a  very  sweet,  liquorice- 
like taste,  and  no  odor  ;  it  is  soluble  in  water  and  alcohol. 
Compound  Liquorice  Powder  {Pulvis  Glycyrrhiza  Com- 
positus)  is,  properly  speaking,  a  preparation  of  senna. 
Besides  these  should  be  mentioned  the  commercial 
"  Stick  "  or  "  Black  Liquorice,"  prepared  on  a  large  scale 
in  many  of  the  countries  and  islands  of  the  Mediterranean. 
It  is  chiefly  used  by  children  as  a  confection,  but  is  also 
in  extensive  demand  for  coughs,  colds,  and  sore  throats. 

Allied  Plants. — See  Senna. 

Allied  Substances. — Sugars,  Manna,  Honey,  Sac- 
charin, etc.  W.  P.  Holies. 

LITrLCMIA.  A.1&05,  a  stone,  and  ai/ia,  blood  (uric  acid 
diathesis,  oxaluria,  phosphaturia).  In  his  "  Clinical 
Lectures  on  the  Diseases  of  the  Liver "  Dr.  Murchison 
describes,  under  the  heading  of  "  Functional  Disorders 
of  the  Liver,"  a  morbid  condition  for  which  he  suggested 
the  name  of  lithaemia.  This  designation,  which  has  been 
in  vogue  since  1877,  is  a  very  suitable  one,  as  it  is  based 
upon  some  undeniable  clinical  facts,  and  does  not  pre- 
sume an  oxalic  or  uric  acid  diathesis,  terms  of  which  we 
have  heard  so  much  and  for  so  long  a  time,  but  concern- 
ing which  we  have  proved  so  little. 

If  a  patient  suffer  from  anorexia,  flatulence,  and  dis- 
comfort after  eating,  pyrosis,  inactive  bowels,  intermit- 
tent pulse,  and  mental  depression,  with  or  without  fre- 
quent micturition  and  nephralgia,  his  urine  will  generally 
be  small  in  amount,  very  acid,  and  of  high  specific 
gravity,  and  will  precipitate  uric  acid  crystals  on  cooling. 
Under  the  microscope  the  sediment  is  seen  to  consist  of 
lithic  acid  crystals,  mixed  with  those  of  oxalate  of  lime. 
In  many  cases  the  sediment  consists  almost  entirely  of  oc- 
tahedral crystals  of  the  latter  substance. 

The  coexistence  of  this  form  of  urinary  sediment  with 
the  above-described  symptoms  led  Prout  and  Golding 
Bird  to  refer  these  several  disturbances  of  the  gastric, 
nervous,  and  circulatory  systems  to  one  common  cause, 
under  the  term  of  oxaluria,  or  the  oxalic  acid  diathesis. 

Among  the  earliest  writers  who  expressed  themselves 


as  sceptical  concerning  the  existence  of  this  oxalic  acid 
diathesis  was  Owen  Rees,  who  said,  as  long  ago  as  1845, 
that  the  presence  of  oxalate  of  lime  in  the  urine  was  con- 
nected with  the  formation  of  uric  acid  in  excess,  and 
with  a  state  of  the  system  in  which  a  considerable  quan- 
tity of  urea  is  also  excreted.  Still  later,  in  the  Croonian 
Lectures  of  1850,  he  affirmed  that  oxaluria  was  not  indi- 
cative of  a  diathesis,  but  that  the  oxalate  of  lime  was 
formed  after  the  urine. had  been  secreted  by  the  kidneys, 
and  was  derived  from  the  uric  acid  and  urates  contained 
in  it. 

In  order  to  prove  that  lithic  acid  is  the  only  source  and 
origin  of  oxalic  acid  and  the  oxalates  in  the  urine,  it  will 
be  necessary  to  trace  the  formation  of  oxalic  acid.  Iu 
the  first  place,  perfectly  fresh  urine  shows  no  trace  of  ox- 
alate of  lime  crystals,  and  it  is  only  after  exposure  of  the 
urine  to  the  air  that  they  become  visible  in  the  sediment. 
Chemists  of  the  highest  reputation  have  inquired  into  the 
relation  of  oxalic  acid  to  lithic  acid  and  the  lithates,  and 
all  concur  in  the  assertion  that  oxalic  acid  is  one  of  the  pro- 
ducts of  the  oxidation  of  the  first-named  substance.  This 
is  sufficiently  proven  by  the  following  facts  :  Lithic  acid 
is  converted  into  oxalic  acid  and  urea  by  the  addition  of 
oxygen  and  water.  When  mixed  with  a  fermenting  agent 
and  an  alkali,  lithic  acid  is  decomposed  into  oxalic  acid 
and  urea.  Lithic  acid,  when  oxidized  with  nitric  acid, 
yields  a  large  quantity  of  oxalic  acid  and  ammoniacal 
salts.  It  is  well  known  that  Peruvian  guano,  which  is 
almost  pure  lithate  of  ammonia,  becomes  very  largely  con- 
verted into  oxalate  of  ammonia  in  the  hold  of  the  ship 
during  transport. 

These  facts,  which  could  be  multiplied,  prove  the 
correctness  of  Dr.  Rees's  opinion  that  oxalate  of  lime  is 
derived  solely  and  directly  from  the  decomposition  of 
uric  acid  and  the  urates.  But  the  subject  has  been  still 
further  and  successfully  investigated  by  Ed.  Schunk, 
F.R.S.,  Beneke,  Ebstein,  and  other  German  observers. 
As  regards  oxaluric  acid,  the  results  of  these  investiga- 
tions leave  hardly  any  doubt  that  it  is  formed  by  the  oxi- 
dation of  lithic  acid,  which  is  its  only  source.  The  con- 
version of  this  acid  into  oxalic  acid  and  urea  may  take 
place  in  any  part  of  the  urinary  apparatus,  after  the 
urine  has  been  once  secreted,  or  in  the  urine  only  after 
its  exposure  to  the  air  for  a  time.  The  oxaluric  acid, 
after  its  combination  with  ammonia,  rapidly  undergoes 
decomposition  when  brought  into  contact  with  acid  or 
alkaline  salts,  and,  therefore,  in  the  presence  of  the  phos- 
phates iu  the  urine,  will  become  converted  into  oxalic 
acid  and  urea ;  and  the  oxalic  acid  again  would,  at  the 
moment  of  formation,  unite  with  or  decompose  the  lime- 
salts  always  present  in  the  urine.  Thus  oxaluric  acid 
may  be  regarded  as  the  vehicle  by  which  the  oxalic  acid 
escapes  from  the  system  iu  the  least  injurious  form. 

All  urine,  therefore,  whether  from  healthy  or  diseased 
persons,  may  at  times  contain  oxalate  of  lime  crystals, 
which  are  consequently  not  significant  of  nervous  depres- 
sion, irregular  pulse,  or  any  form  of  dyspepsia.  Oxalate 
of  lime  in  large  quantities  in  the  urine  signifies  nothing 
else  than  the  uric  acid  diathesis,  or  lithiasis,  a  state  of- 
the  organism  which  we  prefer  to  call,  with  Dr.  Murchi- 
son, lithsemia.  It  is  a  condition  in  which  oxidation  is  im- 
perfectly performed,  and  the  formation  of  insoluble  com- 
binations of  lithic  acid  and  the  lithates,  instead  of  the 
readily  soluble  urea,  is  the  result. 

Dr.  Murchison's  theory  was  based  upon  the  clinical 
facts  that  uric  acid  is  found  in  the  blood  of  gouty  persons 
(Garrod),  and  uric  acid  and  urates  in  various  tissues  of 
the  same,  leading  to  circumscribed  necroses,  etc.  (Eb- 
stein), and  that,  in  the  urine  of  individuals  of  gouty  he- 
redity or  with  gouty  tendencies,  uric  acid  and  the  urates 
are  also  to  be  found  in  large  quantities.  He  assumed, 
therefore,  that  these  persons  were  to  be  regarded  as  suf- 
fering, though  in  a  lesser  degree,  from  the  same  under- 
lying ha'mic  troubles  as  the  gouty.  He  says:  "When 
oxidation  is  imperfectly  performed  in  the  liver,  there  is  a 
production  of  insoluble  lithic  acid  and  lithates,  instead  of 
urea,  which  is  the  soluble  product  from  the  last  stage  of 
oxidation  of  nitrogeneous  matter.  Again,  when  more  food 
is  taken  into  the  blood  than  is  necessary  for  the  nutrition 
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oi  the  tissues,  the  excess  is  thrown  off  bj  the  kidneys, 
lungs,  and  skin  in  the  form  of  urea,  carbonic  acid,  and 
w.iii  i  or  in  the  Imperfecta  oxidized  forms  ol  lithic  acid 
and  oxalic  acid,  Under  these  circumstances  an  excess 
of  \\  hi  k  is  throw  n  u| the  liver  and  other  glandular  or- 
gans, :iinl  one  result  is  thai  a  quantity  of  albumen,  in- 
stead  of  being  converted  into  una,  i~  discharged  by  the 
kidneys  in  the  form  of  uric  acid  or  it-  salts  Hut  what 
in  most  persons  is  an  occasional  result  of  an  extraordinary 
cause,  is  in  some  almosl  of  daily  occurrence,  either  from 

the  i i  Iways  excessive  in  amounl  or  unduly 

stimulating,  or  from  some  innate  (often  hereditary)  oi 
acquired  defect  ol  power  in  the  digestive  organs,  in  vir- 
tue of  which  their  normal  functions  are  liable  to  bi 
ranged  by  the  mosl  ordinary  articles  of  diet.  This  func- 
tional derangement  of  the  liver  in  certain  individuals, 
particularly  the  offspring  of  gout}  parents,  may  mani- 
fest itself  bj  various  symptoms  oi  indigestion,  by  dis- 
turbances of  the  circulation  and  ol  other  physiological 
functions,  but  especially  by  deposits  of  lithic  acid,  lith- 
aii  s,  and  pigments  in  the  urine." 

This  state  of  lithaemia,  with  its  concomitant  condition 
ol  lithiasis  (gravel),  and  deposil  of  oxalate  of  lime  crys- 
tals, exhibits  all  the  characteristic  and  typical  symptoms 
of  tin  oxaluria  of  Proul  and  Golding  Bird,  viz.,  more  nr 
li'"  frequencj  of  micturition,  occasional  sense  of  heal 
or  even  scalding  along  the  urethra,  dyspeptic  symptoms 
of  varyin  ter,  flatulent  disturbances  after  eal 

Irregular  and  frequently  intermittent  pulse,  with  ■ 
Bional  attacks  of  palpitation,  sluggish  bowi  Is,  depression 
of  spirits,  restless  nights,  and  unrefreshing  sleep,  with  its 
attendant  feeling  of  weariness  and  languor.  Thesesymp 
toms  are  most  commonly  met  with  in  persons  of  indolent 
habits  and  in  dyspeptics,  and  they  arc  nol  rarely  Been  in 
those  whose  occupation,  literary  or  professional,  subji  cts 
them  to  great  mental  strain,  and  deprives  them  at  the 
same  time  of  the  exhilarating  influence  of  fresh  air  and 
exercise.  Among  other  causes  may  be  mentioned  con- 
tinued worry  and  anxiety,  malaria,  lead  poisoning,  etc. 

The  nervous  phenomena  in  lithaemia  have  also  been  de- 
scribed by  Murchison,  but  have  been  mure  comprehen- 
sivel)  ilealt  with  by  Da  Costa,  McBride,  Lyman,  Hudson, 
Potter,  ('.  L.  Dana.  L.  '  .  Gray,  and  others.  These  au- 
thors have  shown  thai  many  cases  of  neurasthenia  and 
other  functional  disorders  oi  the  nervous  Bystem  are 
caused  by  a  lithaemic  state  of  the  body,  and  that  it  is  of 
diagnostic  importance  to  examine  carefully  the  urine  of 
neurasthenic  patients  for  evidences  of  excess  of  lithic  acid 
or  phosphates,  Dr.  Dana  has  devised  suitable  appat 
for  the  latter  purpose.  The  main  symptoms  are:  Vet 
cephalalgia,  insomnia,  neuralgia,  paresthesia,  tinni- 
tus annum,  nervousness,  muscular  cramps  and  twitch- 
Bpinal  irritation,  vaso-motor  disturbances,  and  fever ; 
also  delusions  and  h\  sterical,  asthenic,  and  even  epilepti- 
form symptoms. 

In  my  opinion,  it   is  often  difficult   to  distinguish  be- 
a  cause  and  i  ill  1 1  :  that  is  to  say,  nervous  exhaustion 

lfi txcesses  or  disease  maybe  productive  of  lithaemic 

litions  through  loss  of  innervating  force;  or,  on  the 
other  hand,  the  functional  disturbance  of  the  nervous 
system  maj  besolclj  and  directly  the  effeel  of  the  litha?- 
lnie  condition. 

Lithaemia  associated  with  neurasthenia  is  of  rather  fre- 

quenl  occurrence  in  this  country,  and  i<  Been  in   both 

sexes,  earl)  and  late  in  life.     Repeated  examinations  of 

the  patient's  urine,  and  a  searching  inquiry  into  the  etiol- 

nf  the  case,  are  necessary  in  order  to  arrive  al  a 

tiding  nt'  tin  condition,  and  in  mark  out  a 
proper  line  of  treatment. 

The  prognosis  is  generally  favorable  as  regards  an  im- 
provement in  the  condition,  but  eventual  cure  depends 
upon  the  bucccss  we  may  have  in  removing  the  under- 
lying cause  1  in  ed  hardlv  say  that  this  cannot  always 
Im  accomplish  d 

Ti;i   \  i  mini  In    considering    the   treatment    of   this 

group  of  tutu  tional  disorders,  it  is ~i  essential  to  ki  i  p 

in  view  that  it  is  noi  the  kidneys  thai  are  at  fault,  hut 
rather  those  organs  thai  minister  to  perfeel  assimilation, 
ami  that  are  engaged  in  the  separation  of  the  excrementi- 


tious  material   from   that  which  is  to  be  utilized   in  the 
economj  ol   the  body.      However,  as  the  functional 
turbances  of  the  stomach,  liver,  etc,,  may  be  causei 
habitual    overfeeding    combined  with   sedentary  hal 
in  otherwise  healthy  persons  or  may  l«-  due  to  a  sroutv 
posit  ion  or  diathesis,  hereditary  or  acquired,  or  may  (V 
as  the  result   of  frequent  excesses,  oi  of  mental  of-  phys- 
ical overwork  with  consecutive  failure  of  proper  ii 
\ation  of  the  organs  ol  the  body,  it  would  tie  most  . 
neous  to  adhere  to  a  dogmatic  course  of  treatment  for  all 
cases    ,,|   litluemia.      We    must    individualize  ai 

mi  ni   to  the  etiology  of  a  given  case,  it  we  desire  to 
obtain  posith  e  results. 

In  cases  of  plethoric  and  gouty  lithamia  occurring in 

individuals  blessed  with  a  vigorous  constitution,  it  will 

be  just  the  thing  to  prescribe  a  glass  ol  bitter  water  before 

ikfast,  a  simple  diet  of  moderate  quantities  of  plain 

l I.  some   hydrochloric  acid   with   or  without    pepsin 

alter  tin  als.  Turkish  or  Russian  bath-,  and  exhilarating 
daily  exercise  on  fool  or  horseback.     By  such  n 
oxalate  of  lime  crystals  will  soon  be  made  to  disnp] 
from   the  urine,  the  uric  acid  will   be  greatly  dimini.sl 
and   (he  headache,  vertigo,  palpitation,  and  despondt 
will  also  vanish.    Such  patients  may  also  be  sen; 
bad  or  Vichy,  where  they  will  drink  the  alkaline  wat 
follow   a    restricted   diet,   abstain   from   stimulants,   take 
plenty  of  outdoor  exercise,  and   lie  free  from  all  care  and 
anxiety,  and  from  w  hence  they  will  return  in  good  health 
and  spirits,  full  of  praise  of  the  wonderful  virtues  of  the 
springs  ' 

This  form  of  lithamia  prevails  in  England  and 
European  countries,  and  is  generally,  if  not  exclusively, 
referred  to  b>   European  writers.     Undoubtedly,  the  con- 
dition of  modern  society  on  this  side  of  the  water  is  such  as 
tO  favor  1  he  development  of  many  cases  of  this  form  a 
but  I  think   that  1  am  not  mistaken  in  the  assertion 
the  asthenic  or  neurasthenic  form  of  lithiemia  is  th< 
that  we  an-  more  frequently  called  upon  to  treat  I 
Now,  whether  the  neurotic  or  myopathic  symptoms 
velop  in  consequence  of  lithamia  in  persons  of  delii 
constitution,  or  whether  neurasthenic  individuals  are.    -  1 
suspect,  liable  to  fall  into  the  lit hivmic  state,  by  which  I 
previous  malaise  is  aggravated,  the  treatment  of  such 
tieiits.  in  order  to  be  successful,  must  be  different  from 
that  of  the  former  class. 

Change  of  s<  cue.  foreign  travel,  an  exacting  con 
treatment  at  Carlsbad  or  Vichy,  much  outdoor  exi  : 
will  nol  only  not  improve  their  condition,  but  will  n 
them   worse,   and   particularly  as  regards  their  ner. 
Bymptoms      They   require   generous  quantities  of   g 
and    nutritious   food,  rest  of  mind  and  body,  and  general 
massage.     Tiny  may  take  drives  and  just  so  much  ai  I 
exercise  as  will  not  increase  the  irritable  weakness  from 
which  they  always  sutler.     To  correct  gastric  acidity  and 
flatulence  in  such  cases  we  have  given,  with  advanta 
powders  containing  mix  vomica,  bismuth,  and  sod:, 

meals,  and  good  pepsin  w  ith  some  hydroch! 
after  eating.     Quite  often  tonics    such  as  vinum  feiri 
amarum  or  pilule  ferri  peptonatis,  are  of  «r>od  service 
when   more  or   less  marked  amemia  is  present.     While 
Turkish  or  Russian  baths  are  generally  contra  indie 
in   these  cases,  as  the)  are  often   followed   by  headai 
tinnitus  aurium,  palpitation,  and  fatigue,  the  patient  will 
feel   refreshed  after  a  tepid   hall  bath  with  cold  affus 
in  the  morning,  before  breakfast,  alternating  perhaps  with 
galvanization  of  the  cerebrospinal  system  or  with  gen- 
eral faradization.     When  purgatives  are  required,  nn 
casional  dose  of  rhubarb  and  aloes,  or  rhubarb  and  blue 
mass,  will  answer  better  than  the  bitter  waters. 

I.ith.'cmic  subjects  are  generally  better  off  without  stim- 
ulants, and  particularly  beer  and  acid  wines  are  posit  b 
hurtful.     When   patients  of  the  neurasthenic  type  ci 
or  need' stimulants,  they  mighl  have  an  ounce 
brandy  or  whiskey,  diluted  with  a  tumblerful  of  wal 
Belters  or  Apollinaris,  between  meals,  or  take  n 

of  very  iighl  Burgundy  or  Bordeaux  with  their  fi 

Foodci  u  tabling  much  sugar  or  starch  should  be  avi 
M  v  experience  coincides  with  that  of  many  American  ob- 
■  is.  that  our  lithaemic  patients  do  better  on  a  diet  rich 
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in  nitrogenous  food,  with  some  well-prepared  vegetables 
and  bread,  than  when  following  a  vegetarian's  regimen. 
The  question  of  allowing  coffee  and  tea  need  not  worry 
the  physician.  In  my  opinion  good  coffee  or  good  tea, 
in  small  quantities,  does  not  hurt  the  stomach  of  these 
patients  nor  interfere  with  perfect  digestion. 

Leonard  Weber. 

LITHIUM.  I.  General  Medicinal  Properties  op 
Compounds  of  Lithium. — As  lithium  is  chemically  close- 
ly allied  to  potassium,  so  its  salts  exert  practically  the 
same  kind  of  physiological  influence  as  the  correspond- 
ing salts  of  potassium.  The  only  substantial  differences 
are,  first,  the  purely  chemical  one,  that  basic  lithia  forms 
with  uric  acid  a  salt  much  more  soluble  than  the  corre- 
sponding potassic  compound  ;  and,  secondly,  that  clini- 
cally, in  lithaemia  and  gout,  speedier  relief  seems  some- 
times to  follow  from  medication  with  salts  of  lithium  than 
with  those  of  potassium.  But  since  the  results  reported 
have  followed  the  employment  of  the  remedy  with  the  pre- 
conceived idea  that  such  results  must  follow  from  theory, 
the  clinical  superiority  claimed  for  lithium  should  be  re- 
ceived with  caution.  There  is  no  doubt,  however,  that 
the  lithic  salts  are  at  least  equally  efficient  as  the  potassic, 
but  then  they  have  the  disadvantage  of  being  more  ex- 
pensive. 

II.  The  Medicinally  used  Compounds  of  Lithium. 
— These  are  the  carbonate,  citrate,  bromide,  benzoate,  and 
salicylate.  The  first  two  will  alone  be  considered  in  this 
place.  For  the  others,  see  respectively  Bromides,  Ben- 
zoic Acid,  and  Salicylic  Acid. 

Normal  Lithic  Carbonate  :  Li2C03.  The  salt  is  officinal 
in  the  United  States  Pharmacopoeia  as  Lithit  Carbonas, 
Carbonate  of  Lithium.  It  is  a  "  light,  white  powder,  per- 
manent in  the  air,  odorless,  having  an  alkaline  taste  and 
an  alkaline  reaction.  Soluble  in  130  parts  of  water  at  15° 
C.  (59°  F.),  and  in  about  the  same  proportion  of  boiling 
water  ;  insoluble  in  alcohol.  On  heating  a  small  quantity 
of  the  salt  on  a  platinum  loop  in  a  non-luminous  flame, 
it  fuses  to  a  clear,  transparent  bead,  imparting  a  crimson 
color  to  the  flame.  The  salt  is  soluble  in  acids,  with 
copious  effervescence"  (U.  S.  Ph.).  Lithic  carbonate  be- 
haves in  a  general  way  like  potassic  carbonate,  except 
that,  because  of  its  feeble  solubility  in  water,  it  is  not 
locally  so  irritant.  As  an  alkali  it  is  remarkably  potent, 
because  of  its  chemically  low  combining  number,  and 
hence  great  saturating  power  in  the  neutralization  of 
acids.  Its  use  has  so  far  mainly  been  as  a  substitute  for 
potassic  alkaline  preparations  in  internal  medication  in 
gout  and  lithiasis.  It  is  given  in  doses  of  from  0.30  to 
1.00  6m.  (five  to  fifteen  grains),  several  times  a  day,  best 
administered  in  some  effervescing  water,  since  in  such  it 
is  freely  soluble. 

Normal  Lithic  Citrate:  LisC«H607.  The  salt  is  offici- 
nal in  the  United  States  Pharmacopoeia  as  Lilhii  Citras, 
Citrate  of  Lithium.  It  is  a  "white  powder,  deliquescent 
on  exposure  to  air,  odorless,  having  a  slightly  cooling, 
faintly  alkaline  taste  and  a  neutral  reaction.  Soluble 
in  5.5  parts  of  water  at  15°  C.  (59'  F.),  and  in  2.5  parts 
of  boiling  water  ;  only  slightly  soluble  in  alcohol.  When 
exposed  to  a  red  heat  the  salt  chars,  emits  inflammable 
vapors,  and  finally  leaves  a  black  residue,  having  an 
alkaline  reaction,  which  imparts  a  crimson  color  to  a 
non-luminous  flame"  (U.(S.  Ph.).  The  Pharmacopoeia, 
alleging  deliquescence  in  the  case  of  this  salt,  enjoins 
that  the  same  must  be  kept  in  well-stopped  bottles. 
Lithic  citrate  bears  the  same  relation,  in  medicinal  be- 
havior, to  the  carbonate  that  potassic  citrate  does  to  po- 
tassic carbonate.  It  is  pleasanter  to  the  taste  and  more 
grateful  to  the  stomach,  while  yet  becoming  transformed 
to  a  carbonate  after  absorption  into  the  blood.  Constitu- 
tionally, therefore,  it  is  the  equivalent  of  the  carbonate, 
and  it  is  used  internally  in  conditions  of  gout  and  uric 
acid  diathesis.  The  salt,  it  must  be  remembered,  is  not  al- 
kaline while  under  its  own  form,  and  hence  would  be 
useless  as  a  local  alkali  for  the  direct  neutralization  of 
acid.  Dose,  from  0.65  to  2.00  Gm.  (ten  to  thirty  grains), 
several  times  a  day,  in  aqueous  solution. 

Edward  Curtis. 


LITHOLAPAXY  (Rapid  Lithotrity  with  Evacuation), 
A.i'0os  and  Aaxa|ij  (evacuation): 

This  operation,  which  has  already  superseded  the  old 
method  of  lithotrity,  and  which  successfully  disposes  of 
stones  that  could  formerly  be  dealt  with  only  by  lithot- 
omy, has  been  before  the  world  for  but  eight  years. 

In  January,  1878,  Professor  Henry  J.  Bigelow  '  pub- 
lished his  first  paper  introducing  this  procedure  to  the 
medical  profession,  and  it  was  at  once  enthusiastically 
adopted  by  the  surgeons  of  all  countries. 

The  writer's  association  with  Professor  Bigelow  in  this 
branch  of  surgery  lends  authority  to  the  description  of 
the  operation  which  follows  :  ■ 

Before  the  year  1878  lithotrity  was  performed  by 
short  sittings  (a  few  minutes  each),  with  intervals  of  sev- 
eral days  between  them.  The  debris,  more  or  less  finely 
pulverized,  was  passed  with  the  urine. 

If  the  expulsive  power  of  the  bladder  was  good,  the 
voidance  of  the  fragments  was  usually  successfully  ac- 
complished. When,  however,  the  bladder  had  lost  its 
power,  or  when,  owing  to  some  obstruction,  it  could  not 
thoroughly  empty  itself,  the  discharge  of  the  fragments 
after  crushing  was  an  extremely  uncertain  matter. 

Moreover,  in  a  certain  proportion  of  cases,  especially 
when  the  stone  was  a  hard  one,  or  when  the  bladder  was 
much  inflamed,  the  crushing  was  followed  by  serious 
symptoms,  with  marked  increase  of  the  bladder-inflamma- 
tion, which  not  only  put  a  stop  to  further  crushing,  but 
frequently  went  on  from  bad  to  worse  and  ended  fatally. 

This  aggravation  of  symptoms  after  lithotrity  was 
ascribed  largely  to  the  irritation  of  the  bladder-wall  by 
the  instruments  ;  and  operators  tried  to  avoid  trouble  by 
making  the  sittings  short,  and  by  extreme  gentleness  in 
manipulation. 

Sir  Henry  Thompson,  then  the  English  authority  upon 
the  subject  of  lithotrity,  had  recently  stated  it  as  his 
opinion  that  a  sitting  should  not  be  prolonged  beyond 
two  or  three  minutes,  and  that  stones  requiring  more 
than  three  or  four  sittings  for  their  removal  were  not  ad- 
vantageously within  the  province  of  lithotrity. 

Prior  to  this  year  (1878)  there  had  been  various  attempts 
to  remove  by  suction  portions  of  the  debris  after  crushing, 
and  Clover's  apparatus,  consisting  of  a  catheter  and  bulb, 
was  sometimes  used  to  aid  a  bladder  in  freeing  itself. 
Such  efforts  at  evacuation  were,  however,  regarded  as 
introducing  special  dangers  into  the  operation  of  lithot- 
rity, and  writers  upon  the  subject  were  practically  unani- 
mous in  thinking  that  any  serious  attempt  in  this  direc- 
tion should  be  dispensed  with,  if  possible. 

In  1875,  Professor  Bigelow,  having  devised  a  more 
thorough  evacuator  than  those  previously  in  use,  tried 
the  plan  of  operating  by  a  long  sitting  under  ether,  with 
the  object  of  crushing  the  stone  and  completely  remov- 
ing the  fragments  at  one  operation. 

The  success  of  the  first  cases  so  treated  showed  that  the 
previous  dread  of  instrumentation  had  been  to  a  great 
degree  groundless,  and  that  the  presence  of  sharp  angu- 
lar fragments  in  the  bladder  after  an  operation  was  a 
source  of  more  serious  danger  than  that  consequent  upon 
the  prolonged  and  skilful  use  of  instruments  which  re- 
sulted in  the  complete  removal  of  the  stone. 

These  cases  showed  that,  contrary  to  previous  belief, 
the  thorough  evacuation  of  a  large  stone  at  one  sitting 
could  be  accomplished  without  special  danger,  and  in 
consequence  of  this  success  Professor  Bigelow  went  on 
to  perfect  the  apparatus  which  he  described  in  his  paper, 
published  in  January,  1878,  and  which  he  has  since  that 
time  still  further  improved,  until  it  has  reached  the  forms 
which  will  be  described  farther  on. 

The  operation  of  litholapaxy  may  be  divided  into  two 
acts:  1,  The  comminution  of  the  stone;  2,  the  evacua- 
tion of  the  fragments.  We  will  first  consider  the  instru- 
ments concerned  in  pulverizing  the  stone. 

Lithotrites. — As  has  been  said,  Jithotritists  were  for- 
mcrty  possessed  with  the  idea  that  the  bladder  was  an 
extremely  sensitive  organ,  prompt  to  resent  any  irritation 
from  the  use  of  instruments,  and  that,  therefore,  only 
small  stones,  uot  requiring  a  great  amount  of  manipula- 
tion for  their  comminution,  should  be  crushed. 
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Thia  belii  f,  together  w itli  their  i 
full  size  of  i h<-  urethra,  led  the  operators 
use    instruments    smaller 
and  less  powerful  than  the 
i  ions  allow,  and  than 
i  li<  ise  w  bich  are  now 
ilv  and  safely   empli 
whin  the  Bize  and  consis- 
the  stone  make 
theii  tble. 

I  In  Litho trite  now  to  be 
described  was  devised  by 
Professor  Bigelow.  The 
modifications  in  its  form 
me  designed  to  enable  it  to 
meel  the  net  ds  of  the  new 
operation, 

h  is  made  in  various 
Bizes,*  of  w  bich  the  larger 
are  very  Btrong,  and, 
h  rarely  necessary, 
enable  the  operator  todi  il 
with  larger  and  haul,  c 
stones  than  could  be  dis- 
posed of  with  ihi'  smaller 
instruments 

The  handle,  w  bich  is  of 
hard  rubber,  isegg  shaped, 
andgivesa  better  bold  with 
more    power    than    could 
be  attained   with  the  old 
wheel.     By  giving  a  full 
grasp  to  the  hand  ii  is  far 
mi. ic  comfortable  and  less 
o.2094.-Han-  fatiguing  in  a  long  opera- 
Look  tion. 
of    oiosed      The  lock.     Immediately 

Lithotrite.         ,|(.]liw   t)l(,   handle   jg   a   re. 

volving  cylinder-cap,  which  is  attached 
tn  the  screw  guard  and  closes  the  lock 
by  a  mere  rotation  with  the  fingers  of 
the  right  hand  while  it  is  grasping  the 
handle, 

Bo  far  as  I  know,  this  is  the  only 
lit  In  >t  riir  in  which  the  lock  is  constantly 
under  the  control  of  the  right  hand. 
This  arrangement  gives  the  surgeon  the 


gnize  Ha- 
ni those  da\  -  to 


I  itho- 

i  .| 

lindei 

It  an  d  le.      The 
screw  -  guard     is 

of  the 
Bcrew,     reaohing 
from   the   '' 
log  cap  to  thecap 
of  the  look,  i  hetse 
slide  i  h  i  ..  ii  g  h 
notcbesin  tl 
of  the  lock,  and 
mnncl  11  with 
the  re\  oh  a 
that     a    t" 
the    latter    turns 
the  lock   ana   ro 
w<  dgea     up    the 
screws. 


Fir..  S  I  a  and  Shut. 

great  advantage  "f  being  able  to  lock  and  unlock  the  In- 
strument Indefinitely .  and  even  to  complete  the  operation 

•  'I  *  86,  V7,  and  30  of  thi  iniKh  catheter 


without  «li-<  ngaging  the  hold  of  either  hand.  It  thus 
saves  time  and  strength,  and  lends  greater  accuracy  to 
tin-  manipulate 

The  Made*      lu  the  female  blade  the  rim  is  low  and 
sharp,  while  the  Boor,  especially  at  the  beel,  is  high.    A 


-.'  98  i  Lithotrite,  showing  the 

Inner  and  0  Ulade. 


Pra  F  the  Lithotrite  in  the  Urethra, 

Illustrating  thi  a  Iva  I  rtromity. 

fragment  readily  falling  upon  this  blade  is  firmly  held  by 
the  rim  while  it  is  crushed. 

The  male  blade  is  provided  with  a  scries  of  alternating 
notches  which  expel  the  debris  at  the  sides  and  prevent 
impaction. 

In  most  lithotrites  the  dust  is  seriously  impacted  in  the 
heel  of  the  instrument     This  difficulty  is  here  met  by 
raising  the  floor  at   the  heel,  so  that   no  dust  can  |< 
there.     A  large  spur  in  the  in,  1  of  the  male  blad< 
drives  the  debris  through  a  corre- 
sponding slut  in  the  female  Made. 

The  instrument  is  thus  self-clear- 
ing and  does  UOl  i  log,  s..'hat  when 
nine  introduced  ii  can  be  continu- 
ously operated  as  long  as  fragments 

can  be  found  lornidi.     Also,  when 
it    is    withdrawn   the    jaws  are    not 

held  open  with  impacted  fragment 
of  stone  to   lace- 
rate the   urethra. 
rj  sized  in- 
strument,   fairly 
shut,  occupies  no  .. 
more  room  in  the 
urethra     than     a 
smaller  one  which  must  be  withdrawn  while  partly  open 
to  be  cleared  of  its  debris. 

In  a  long  operation  this  avoidance  of  the  injury  which 
would  be  caused  to  the  urethra  by  the  frequent  with- 
drawal of  a  clogged  instrument  i>  a  matter  of  the  greatest 
importance. 

The  end  of  the  female  Made  is  bent  over   SO  as  to  olfer 

a  blunted  extremity,  which,  as  may  be  seen  in  1-'l 
slips  along  the  roof  of  the  urethra  and  i--  much  less  likely 
to  injure  il  than    was  the  sharp  toe  of  the  old   lithotrites. 

This   form   does  not 

I  ' — «^„^  interfere  in  the  least 

^"^x^  with  the  catching  of 

^^s^  fragments  in  the  jaws. 

■i^t^  ^v  In  the  lithotrite  that 

^^^^^     B^fca  ^v  ',:ls  ''fen  described  the 

^^^B^L.     \.  sharp  upon  the 

^^HM^V  female   Made         very 

Hfl|^  \      efficient    in    holding 

|\  the  fragment  which 
i-  being  crushed.  Oc- 
casionally, however, 
in  spite  of  this,  the 
stone  constantly  -lip< 
from  between  t  lie 
Ma. lis.  When  this 
occurs  the  open  litho- 
trite should  be  used. 
'1"  h  i  s  instrument 
adds  to  the  usual 
sharp  rim  another 
ev.n  sharper  at  the  edge  of  the  opening  which  the  male 
blade  traverses.  This  arrangement  of  the  fenestrated  blade 
makes  thi  operation  much  more  agreeable  to  the  surgeon. 
The  fragment  rarelj  slips,  and  as  the  blades  approach  each 
oiln  r  the  force  required  is  constantly  diminishing  instead 
of  increasing,  as  it  doc-  when  the  solid  blade  i-  used. 


\ 


In;.  SOI  .v  of  the  i 

a  Curved  and  a  Btraight  Tube. 


5 1 2 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Litholapaxy. 
Litliola  i>a  \  > . 


Fig.  2100. 


-Extremities  of  Tubes,  showing 
the  Opening. 


The  inner  edge  can  be  quite  sharp,  as  it  is  prevented 
from  ever  coming  in  contact  with  the  mucous  membrane 
by  the  width  of  the  broad  and  flat  female  blade.  It  is 
essential,  however,  that  the  male  blade  should  pass  abso- 
lutely through  the  female  blade  and  occupy  the  same 
level  at  the  outlet ;  for  quite  a  small  portion  of  the  walls 
of  the  opening  will  sometimes  so  support  a  fragment  not 
wholly  extruded  that  it  will  cling  to  the  instrument  and 
be  dragged  out,  and  so  lacerate  the  urethra. 
Evacuatok. — This  instrument  may  be,  in  general,  de- 
scribed as  consisting 
of  a  tube,  an  elastic 
bulb,  and  a  recep- 
tacle for  the  frag- 
ments. 

Tube.  For  conve- 
nience of  description 
the  tube  may  be  di- 
vided into  two  pails 
— the  movable  part, 
or  catheter,  and  the 
fixed  part,  which  en- 
ters the  bulb  and  is 
attached  to  it  by  a 
bayonet-joint. 

Catheter.  A  straight 
tube  offers  the  least 
possible  resistance  to 
the  passage  of  frag- 
ments, and  is  there- 
fore the  best.  A  slight  curve  at  the  extremity  sometimes 
facilitates  the  introduction  of  the  tube  in  a  difficult  case. 
The  receiving  orifice  should  be  on  the  front  of  the  ex- 
tremity, with  a  thickened  rounded  edge, 
to  enable  it  to  slide  smoothly  along  the 
urethra.  If  the  side-walls  of  this  orifice 
be  removed  a  little,  it  gives  a  snout-like 
extremity,  which  resembles  the  head  of 
a  shark,  the  orifice  occupying  the  posi- 
tion of  the  shark's  mouth. 
This  form  is  advantage- 
ous ;  and  in  introducing 
such  a  straight  tube  the 
tip  should  be  insinuated 
through  the  triangular 
ligament  by  rotation.  The 
orifice  should  not  be  larger  than  the  calibre  of  the  tube, 
as  it  would  then  admit  fragments  which  would  be  wedged 
higher  up. 

At  the  upper  end  of  the  catheter-tube  is  a  projecting 
win::,  which  facilitates  the  handling  of  the  instrument. 
Thi<  wing  is  on  the  same  side  of  the  tube  with  the  ori- 
fice, and  is  therefore  a  guide  to  its  position. 

The  fixed  portion  of  the  tube  connecting  the  catheter 
with  the  exhaust-bottle  extends  obliquely  upward  to  the 
centre  of  the  bulb. 

This  tube  is  for  convenience  provided  with  a  stop-cock 
just  outside  of  the  bulb,  and  if  a  second  cock  is  attached 
to  the  upper  end  of  the  catheter,  the  patient  and  bed- 
clothing  can  be  kept  dry  when  coupling  and  uncoupling 
these  tubes. 

It  is,  however,  the  portion  of  this  tube  which  is  within 
the  bull.)  that  is  of  especial  importance.  This  part,  which 
is  simply  a  prolongation  of  the  catheter  up  into  the  bulb, 
is  perforated  all  around  with  small  holes,  the  aggregate 
area  of  which  is  larger  than  the  opening  at  the  end  of  the 
tube. 

When  suction  is  applied  the  fluid  from  the  bladder, 
mixed  with  fragments,  rushes  up  through  this  tube  into 
the  btdb.  When  pressure  is  now  made,  and  the  water  is 
forced  back  to  the  bladder,  the  greater  part  of  it  goes 
through  the  perforations  in  the  tube,  which  afford  not 
only  the  shortest  road,  but  by  virtue  of  their  great  area 
also  the  largest  and  freest  outlet. 

Thus  the  fragments  enter  the  bulb  easily,  but  are  pre- 
vented by  the  strainer  action  of  this  tube  from  returning 
to  the  bladder.  The  simplicity  of  this  contrivance  speaks 
for  itself.  There  are  no  valves  to  get  out  of  order,  and  if 
any  mucus  clogs  the  lateral  holes  it  can  be  easily  removed. 
Vol.  IV.— 33 


The  fragments  which  are  thus  caught  and  retained  in 
the  bulb  naturally  gravitate  to  the  bottom  of  it,  where 
they  are  received  in  the  glass  ball,  or  reservoir,  which  can 
be  readily  removed  and  emp- 
tied. 

At  the  top  of  the  bull)  is  an 
opening  provided  with  a  stop- 
cock, to  which  a  hose  can  be 
attached.  Through  this  any 
air  which  finds  its  way  into 
the  apparatus  can  be  at  once 
expelled,  and  the  amount  of 
water  in  the  bulb  and  bladder 
can  be  easily  and  quickly 
altered  during  evacuation 
without  disconnecting  the  in- 
strument— a  matter  of  meat 
importance,    as  an   over-tense 


Fig.  2101.  — Bigelow's  Evacuator,  with  Evacuating-tube  Attached, 
Ready  for  Use.  It  consists  of  an  elastic  bulb,  with  a  ^iass  re- 
ceiver below  and  a  stop-cock  at  the  top.  Within  the  bulb,  and 
open  at  the  end,  is  a  tube  strainer  to  prevent  the  return  of  de- 
bris. To  this  tube,  outside  of  the  bulb,  is  attached  a  stop-cock, 
which  couples  with  another  stop-cock  attached  to  the  upper  end 
of  the  catheter.  Below  then'  is  a  metal  brace  between  the  collar 
of  the  glass  receiver  and  that  of  the  catheter  to  steady  the  lat- 
ter.    The  bulb  forms  a  concentric  handle  to  the  catheter. 


and  a  too-empty  bladder  are  both  to  be  avoided.  One  of 
the  most  important  additions  to  the  evacuator  was  the 
brace  uniting  the  metal  collar  of  the  catheter  with  that 
of  the  glass  receiver.     This  so  steadies  the  catheter  that 


Fig.  2102. — Hose  and  Funnel  to  attach  to  Top  of  Bulb,  and  Stop-cock 
for  Upper  End  of  Catheter. 

it  does  not  feel  the  movement  of  the  bulb  when  com- 
pressed. 

The  Operation. — The  presence  of  a  stone  having 
been  established,  a  large  steel  sound  may' be  passed  down 
through  the  urethra  to  make  sure  that  there  is  no  strict- 
ure or  other  obstruction.     If  a  stricture  is  found  it  may 

513 


LUli  ol  a  pa  ■  | . 
Llthotomj  - 


REFEREN(  E   HANDBOOK   OF  THE   MEDICAL  BCIENt  ES 


Ik  rapidly  dilated  w itli  largo  Bounds,  or  divulsed.  A  nar- 
row meatus  may  be  cut. 

The  urine  should  then  be  drawn  with  a  catheter,  and 
igh  borax-water  should  be  introduced  to  gently  dis- 
tend the  bladdi  r  and  so  keep  its  walls  oul  ol  harm's  way 
during  the  crushing  ol  the  stone.    Prom  six  to  u  a  oum  i  - 
Ls  usually  a  proper  quantity, 

lastic-rubber  tube  may  then  1"-  t i « ■<  1  lightly  around 
the  penis  close  to  the  corona  glandis,  to  prevent  the  escape 
oi  water  alongside  <>!  the  instruments.  This  serves  the 
double  purpose  of  keeping  a  known  quantity  oi  water  in 
tin  bladder  and  of  preventing  the  wetting  of  the  patient 
and  bed. 

Ii  introduction  of  an  instrument  the  urethra 
Bhould  be  filled  with  liquid  vaseline,  from  a  syringe,  in 
order  to  lessen  injurious  friction  as  far  as  possible. 

To  introduce  the  lithotrite  properly  the  point  should 
be  carried  with  considerable  gentleness  through  the  con- 
made  by  the  rubber  tube,  and  it  then  slips  with- 
out difficulty  through  the  movable  urethra.  Alter  the 
beak  passes  below  the  pubes  the  handle  should  be  brought 
in  a  vertical  position,  and  the  instrument  will  then  drop, 
almost  without  assistance,  by  its  own  weight,  until  the 
point  rests  just  in  front  of  the  triangular  ligament.  Trac- 
tion upon  the  penis  now  effaces  the  depression  made  by 
the  extremity  of  the  instrument  in  the  bulbous  urethra, 
and  if  the  handle  is  then  brought  down  gently  between 
the  thighs  of  the  patient,  and  at  the  same  time  the  point 
i-  advanced  in  the  axis  of  the  body,  the  instrument  ei 
the  bl  idi  li  i 

The  places  where  difficulty  may  be  met  in  a  normal 
urethra  are  at  the  triangular  ligament  and  at  the  prostate. 

The  point  of  the  instrument  may  catch  on  the  upper  or 
lowi  the  comparatively  rigid  opening  in  the  tri- 

angular ligament.  If  the  handle  is  depressed  before  the 
beak  of  the  instrument  has  been  carried  vertically  down 
as  far  as  it  will  go  toward  the  rectum,  the  point  N  likely 
to  catch  against  the  upper  edge  of  this  opening;  while,  on 
the  other  hand,  it'  the  instrument  is  pushed  too  forcibly 

Inward  the  sacrum,  the  lax.  bullion-  urethra  is  depress  d 
below    the   aperture   and    the    point    catches   on    the    lower 

margin,  Practically,  it'  the  instrument  catches  at  the  tri- 
angular ligament  it  should  he  passed  dow  n  with  the  beak 
hugging  first  the  roof  and  then  the  Boor  of  the  urethra, 
and  in  one  or  other  of  these  ways  it  will  usually  find  its 
way  through.  The  finger  iTi^-in^  against  the  convexity 
of  the  curve  of  the  instrument  in  the  perineum  will  often 
lift  the  point  over  the  lower  margin  of  the  opening  when 
it  is  catching  there. 

A  similar  difficulty  maj  he  met  at  the  opening  into  the 
prostate.  This  happens  hut  rarely,  and  is  to  he  over© 
by  the  same  tactics  In  case  oi  much  difficulty  the  fin- 
gei  introduced  into  the  rectum  serves  as  a  good  guide, 
and  with  it  the  point  of  the  instrument  may  he  lilted  into 
the  prostate  when  it  is  catching  on  the  lower  edge.  An 
enlarged  prostate  is.  as  a  rule,  easily  passed  by  the  litho- 
trite. whose  short  curved  beak  carries  the  point  along  the 
root  of  tin-  canal,  where  it  rarely -meets  with  an  obstacle. 

False  passagi  -  maj  make  the  introduction  of  instru 
mints  extremely  difficult  and  dangerous.     Even  if  by 

long   and    patient    trial    they   arc   finally    passed,   and   the 

>t.Mie  is  ion  i  minuted  and  removed,  the  danger  is  not  then 
over,  for  a  serious  swelling  of  the  urethra,  with  retention 
of  urine,  is  likely  to  follow,  and  under  these  circum- 
stances the  passage  of  a  catheter  is  almost  an  impossi- 
bility. 

I  i  avoid  this  course  of  things,  a  catheter  should,  in 

a  case,  he  lied  in  at  the  end  of  the  operation,  and  left 

in  place  until  the  urethra  has, partly  at  least,  recoA 
from  the  injury  received. 

A  single  falsi  passage,  it  its  position  is  accurately  made 
nut.  may  usually  be  avoided  bj  carrying  the  instruments 
along  the  opposite  wall  of  the  urethra  at  that  point.  If, 
however,  several  "f  this,-  pockets  exist,  in  which  the  in- 
struments ate  constantly    caught,    it    will,   perhaps,   he  a 

wiser  plan  to  resort  to  lithotomy,  which,  though  a  mote 
severe  operation,  has  tin  great  advantage  of  providing 
certain  drainage  lor  the  bladder, 

> and,  subsequently,  the  fragments  are  found 


and  s,  i/,.,1  up,, n  the  floor  of  the  bladder.  Fi<rs.  2103 
and  •Jin)  show  how.  when  the  lithotrite  stands  at  gg 
angle  of  forty  live  degrees  with  the  axis  of  the  body,  the 
lh, or  of  the  bladder  is  indented,  so  that  the  extremity  of 
lies  ;,t  the  bottom  of  a  funnel-shaped 
depression  and  fragments  naturally  gravitate  into  or  close 
alongside  of  its   jaws.      Usually   when   the   bladi 

t   in   this  position  the  stone  falls  between  them. 
When  this  does  not  occur  tin-  blades  should  he  opened  in 
the  upright  position,  and  then  turned  over  on  oik    - 
the  Other  and  i  LoBI  d  alone;  the  lloor  of  the  bladder. 

A  stone  may  he  too  large  to  fall  into  the  depn 
made  by  the  instrument,  and  it  may  then  he  necessary  to 
depress  the  handle  before  it  can  lie  seized.     This 
lion  of  having  the  stone  above  the  sound  or  lithotrite 
sometimes   leads  to   the  belief   that    it    is  attached   to   the 

upper  bladder-wall  when  such  is  not  tin  i 

The  crushing  of  the  stun,-  should  be  done  as  thoroughly 
a-  possible  at  the  lirsi  introduction  of  the  lithotrite. 

time  and  irritation  to  the  urethra,  and  with  the 
self-clearing  instruments  described  above,  much  may  be 
accomplished  by  a  little  patience  and  skill  in  searching 
for  fragments. 

The  t ■  ii 1 1  of  the  female  blade,  with  projecting  end  and 
width  enough  to  carry  its  sharp  rim  away  from  close 
contact  with  the  male  blade,  makes 
nipping  of  the  bladder-wall  unlikely  to 
occur.  This  accident  is  so  serious  that 
it  should  be  further  guarded  against  by 
always  carrying  the  blades  toward  the 
centre  of  the  bladder  and  slightly  rotat- 


Kigs.   21  -  I.— Plaster  I  '  :  lor.    wilha    Cunn 

ah  into  its  I 

ing,  to  s,  e  that  they  arc  free,  before  screwing  down  upon 
anything  that  has  been  seized. 

The  curved  evacuating  tubes  are  passed  like  cat! 
much  in  tin    manlier  described  for  the  introduction  ol  the 
lithotrite. 

The  straight  tube  should  be  passed  down  toward  the 
rectum  as  tar  as  it  will  go,  ami  then,  being  brought 
down  to  a  horizontal  position,  jt  should  be  gently  pushed 
up  in  the  axis  I,)  the  body.  At  the  moment  of  bringing 
the  tube  down  between  the  thighs,  pressure  should  Ikj 
made   at    tbi  the   penis   lo  relax  the  susp, 

ligament.  Before  advancing  the  instrument  horizontally 
ii  is  well  to  withdraw  ii  very  slightly,  in  order  to  disen- 
gage its  point  from  the  depression  which  it  is  likely  to 
make  in  the  bulbous  urethra. 

\\  Inn  there  is  a  hitch  at  the  triangular  ligament,  or  at 
the  prostate,  the  tube  may  usually  be  carried  through  by 
a  rotation  in  the  manner  of  a  corkscrew. 

When  the  tube  has  entered  tin-  bladder  the  bulb  is 
connected  with  n.  and  on  opening  communication  l>e- 
t wiin  them  a  gurgle  will  be  heard,  indicating  the  oft 
trance  int"  the  bulb  of  the  air  contained  ill  the  tube.  By 
means  ol  the  hose  entering  at  the  top  of  the  bulb  this  air 
is  i  spelled  and  its  place  supplied  b\   water. 

Some  op.  lit, ,is  use  evacuators  which  do  not  provide 
for  the  escape  of  this  air,  «  hich  is  churned  in  and  out  of 
the  bladder  during  the  pumping,  aud  is  a  source  of  some 
inconvenience. 
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In  commencing  evacuation  the  point  of  the  tube  should 
be  held  a  little  above  the  floor  of  the  bladder.  At  every 
squeeze  of  the  bulb  the  fragments  are  then  thrown  into 
commotion,  and  by  the  subsequent  expansion  are  aspi- 
rated through  the  tube  as  they  are  flying  about  the  blad- 
der. If  the  opening  were  at  first  buried  in  the  debris,  it 
would  be  liable  to  be  clogged  by  the  fragments  rushing 
in  together  and  wedging.  Later,  when  but  little  remains, 
the  point  of  the  tube  should  be  carried  to  the  bottom 
of  the  bladder  to  gather  the  remnants  as  they  gravitate 
into  the  depression  thus  made. 

The  direction  of  the  orifice  of  the  tube  should  be  occa- 
sionally changed,  so. that  any  side  pockets  may  be  thor- 
oughly washed  out.  The  pouch  behind  an  enlarged 
prostate  should  be  especially  attended  to  in  this  way. 

During  the  earlier  part  of  the  evacuation  there  should 
be  no  interval  between  the  compression  and  expansion 
of  the  bulb.  The  object  at  this  time  is  to  set  the  frag- 
ments whirling  and  to  catch  them  while  suspended. 
Later,  when  the  fragments  are  few  and  the  tube  is  car- 
ried to  the  floor  of  the  bladder,  a  few  moments  should 
elapse  after  compressing  the  bulb,  to  give  the  fragments 
time  to  settle  into  the  depression  about  the  end  of  the 
tube  before  the  expansion  which  is  to  suck  them  into  it. 

When  any  particular  aspiration  brings  fragments,  the 
position  of  the  tube  should  be  kept  unchanged  until  they 
cease  to  come. 

The  wedging  of  a  fragment  in  the  tube  causes  an  ob- 
struction which  is  very  noticeable.  The  compression  of 
the  bull)  is  rendered  difficult  and  its  expansion  is  slow. 

An  angular  fragment  may  lodge  so  that  while  it  allows 
the  passage  of  water,  it  prevents  the  entrance  of  other 
fragments.  This  condition  may  be  suspected  if  there  is 
a  constant  clicking  against  the  tube  and  still  nothing  ap- 
pears in  the  reservoir. 

The  usual  point  where  fragments  wedge  is  at  the  en- 
trance to  the  tube.  When  one  becomes  thus  fixed,  it 
may  be  dislodged  with  a  stylet ;  and  this  is  the  safest 
.method  of  disposing  of  it,  although  with  care  the  tube 
may  generally  be  drawn  out  with  the  fragment  in  it. 
This  procedure,  however,  is  not  devoid  of  danger,  for 
sharp  projecting  angles  may  lacerate  the  urethra,  or  the 
bit  of  stone  may  even  remain  sticking  in  the  passage. 

The  tube  may  also  be  obstructed  by  the  bladder-wall, 
which  is  sometimes  sucked  into  the  orifice.  The  stop- 
page from  this  cause  is  usually  not  continuous,  but  the 
wall  flapping  against  the  opening  gives  a  series  of  jerks  to 
the  instrument,  which  reminds  one  of  the  bite  of  a  fish. 

When  this  is  felt  the  end  of  the  tube  should  be  moved 
to  another  part  of  the  bladder,  and  if  it  then  continues, 
it  shows  that  the  bladder  is  not  sufficiently  distended, 
and  water  should  be  added  through  the  hose  at  the  top 
of  the  bulb. 

When  for  several  minutes  no  fragments  appear  in  the 
reservoir,  the  tube  should  be  systematically  moved  about 
the  bladder  until  every  part  has  been  explored.  If  no 
debris  appears  during  this  procedure,  and  there  is  no 
longer  any  clicking  of  fragments  too  large  to  pass,  it 
may  be  concluded  that  the  bladder  is  empty  and  the 
operation  is  completed. 

Small  particles  of  stone  may  be  caught  in  folds  and 
pockets  of  the  bladder,  and  so  may  escape  a  thorough 
pumping.  It  is  therefore  wise  before  the  patient  passes 
from  under  observation  to  give  another  washing  with  the 
evacuator.  This  is  of  especial  importance  when  an  en- 
larged prostate  or  other  obstruction  to  the  flow  of  urine 
exists,  as  under  these  circumstances  a  fragment  of  stone 
if  retained  has  little  chance  of  being  expelled  by  the 
natural  efforts,  and  may  serve  as  a  nucleus  for  another 
calculus. 

Strict  antiseptic  precautions  should  be  observed  through- 
out the  operation.  The  instruments  should  be  thorough- 
ly cleansed  with  a  five-per-cent.  solution  of  carbolic  acid. 
The  vaseline  used  for  lubrication  should  be  perfectly 
fresh,  and  may  even  contain  a  small  quantity  of  eucalyp- 
tus-oil as  an  additional  precaution.  The  fluid  used  for 
the  evacuator  should  have  borax  or  boracic  acid  added  to 
it,  to  sterilize  it  and  to  exert  a  soothing  effect  upon  the 
Jbladder. 


Size  of  Instruments. — A  few  words  upon  this  sub- 
ject may  not  be  out  of  place,  as  much  of  the  earliest  and 
most  persistent  criticism  of  the  operation  was  directed 
against  the  use  of  large  instruments. 

The  advantage  of  using  as  large  an  evacuating  tube  as 
the  urethra  will  readily  admit  is  so  evident  as  to  need  no 
argument. 

Otis'  measurements  have  shown  that  the  average  adult 
urethra  has  a  calibre  about  thirty-two  millimetres  in  cir- 
ference,  which  corresponds  with  No.  32  of  the  French 
catheter  scale.  A  tube  one  or  two  sizes  smaller  than  a 
given  urethra  will  usually  pass  with  ease,  and  will  give 
rise  to  no  undue  irritation. 

The  size  of  the  lithotrite  selected  will  depend  largely 
upon  the  size  and  hardness  of  the  stone.  As  the  largest 
Bigelow  lithotrite  is  No.  30  in  the  French  scale,  the 
operator  will  rarely  be  limited  in  his  choice  of  instru- 
ments by  the  calibre  of  the  urethra,  except  when  this  is 
unusually  small. 

A  soft,  small  stone  can  be  readity  comminuted  with  a 
small  lithotrite,  and  if  the  urethra  is  narrow  it  is,  of 
course,  an  object  not  to  pass  larger  instruments  than  are 
necessary  through  it.  But  if  a  large  oxalate-of-lime  or 
uric-acid  calculus  be  found,  its  thorough  reduction  is 
greatly  facilitated  by  the  use  of  instruments  strong  enough 
to  easily  overcome  the  increased  resistance. 

Under  these  circumstances  a  large  instrument  works 
faster,  more  thoroughly,  does  not  have  to  be  introduced 
so  often,  and  saves  the  strength  of  the  surgeon. 

This  last  point  is  of  great  importance,  as  the  delicacy  of 
hand  so  necessary  in  manipulations  through  the  urethra 
is  with  difficulty  maintained  through  a  long  operation, 
and  yet  it  is  even  more  necessary  toward  the  close  than  it 
was  in  the  beginning.  Arthur  T.  Cabot, 

1  Am.  Jour.  Med.  Sciences.  January,  1S7S. 

LITHOTOMY  (\t6oTOfiia,  from  \idos,  a  stone,  andre/nveiv, 
to  cut),  a  cutting  operation  for  the  removal  of  a  stone. 
This  term  is  by  usage  applied  merely  to  the  removal  of  a 
stone  from  the  bladder.  When  otherwise  used,  the  differ- 
ent application  is  designated  by  a  prefix  (nephro-lithot- 
omy). 

Lithotomy  is  one  of  the  oldest  operations  in  surgery, 
and  was  formerly  the  only  surgical  procedure  to  be  re- 
sorted to  in  cases  of  stone. 

Early  in  the  present  century  (1824)  the  crushing  opera- 
tion (lithotrity)  was  brought  into  recognized  use  by 
Civiale,  and  was  widely  adopted  in  the  treatment  of 
cases  in  which  the  stone  was  so  small  or  so  soft  as  to 
be  easily  pulverized 

In  1878,  Bigelow  introduced  the  operation  of  litholapaxy , 
and  showed  its  applicability  to  stones  of  considerable 
size  and  hardness. 

So  efficient  has  this  operation  proved  itself,  that  it  leaves 
but  a  comparatively  small  number  of  cases  to  be  treated 
by  lithotomy. 

For  a  brief  discussion  of  the  principles  which  should 
guide  one  to  a  decision  between  the  crushing  and  cutting 
operation  in  a  given  case,  see  under  Bladder,  pages  5t6 
and  517  of  Vol.  I.  of  this  Handbook. 

In  modification  of  what  is  there  urged,  it  might  be 
stated,  that  within  the  past  few  years  litholapaxy  has 
been  used  in  children,  by  some  operators,  with  a  most 
promising  degree  of  success.  Dr.  Kecgan,  of  India,  has 
reported  58  cases,  with  only  one  death.  How  far  the 
crushing  operation  will  show  itself  to  be  applicable  to 
cases  before  puberty  is  doubtful  ;  for  in  children  the 
death-rate  after  lithotomy  is  very  low,  and  may  perhaps 
be  still  further  reduced  by  a  strict  observance  of  antisep- 
tic methods. 

The  male  bladder  may  be  opened  either  through  the 
perineum,  or  above  the  pubes.  Each  of  these  roads  to 
the  bladder  has  its  own  especial  advantages  and  dangers, 
which  have  to  be  considered  in  selectihg  the  proper  opera- 
tion for  a  given  case. 

Perineal  Lithotomy. — The  incision  through  the 
perineum  may  be  central  or  lateral.  •  As  the  lateral 
method  is  most  commonly  used,  and  is  more  universally 
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applicable  thai]  the  central  operations,  it  will  be  de 
bed  in  -i 
Lateral  Lithotomy.— In  preparation  for  the  operation, 
il,.  patient's  bowels  Bhould  be  thoroughly  emptied. 
This  may  be  best  done  by  the  administration  of  an 
aperient,  on  the  preceding  day,  and  of  an  enema  on  the 
morning  of  thi  operation.     It  the  rectum  were  distended 


II..   2106.     Qrooved  Lithotomy  Staff . 


there  would  be  considerable  danger  of  it-  being  wounded 
b\  the  incision. 

After  etherization,  the  bladder  may  In-  emptied,  and 
then  moderately  distended  with  a  warm  solution  of 
boracic  acid 

The  grooved  Bound  or  stall'  is  then  introduced,  and  the 
Btoneshould  be  touched  and  felt  with  it.  If  this  precau- 
tion is  neglected,  the  operator  may  be  disappointed,  either 
li\  finding  no  stone,  or  bj  failing  to  reach  the  bladder. 
This  latter  mischance  has  I  when  the  staff  has 

found  its  way  into  a  false  passage, 

'Winn  the  stone  is  felt,  the  staff  should  be  entrusted 
to  a  good  assistant,  whose  duty  il  is  to  sec  thai  the  poinl 
does  nol  subsequently  escape  from  the  bladder,  and  thai 
it  is  correctly  held  during  the  operal  ion. 

The  patient  should  then  be  placed  in  the  well-known 
lithotomy  position  :  the  buttocks  projecting  over  the  end 
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Via.  210fi.--Lithotoiny  Knife. 

of  the  operating  table,  with  the  thighs  Btrongly  flexed  on 
the  trunk,  and  the  knees  separated  bo  as  to  make  the  peri- 
neum prominent.  This  position  should  be  accurately 
maintained  by  the  assistants,  as  a  very  Blight  change  in 
the  posture  of  the  legs  or  pelvis  may  considerably  alter 

the  relations  lit'  the  landmarks  relied  upon  for  guidance 
in  making  the  incision. 

The  Burgeon  now  takes  his  Beat,  assures  himself  that 
the  patienl  is  straighl  and  squarely  in  position,  and  that 
the  staff  in  the  bands  of  bis  assistant  is  on  the  median  line, 
and  bo  pressed  down  as  to  be  readily  fell  in  the  perineum. 
The  scrotum  being  held  up  oul  of  the  way,  the  oper- 
ator enters  his  sharp-pointed  knife  upon  or  close  lie-id,- 


in.   HOT      Lithotomy  Portion.     The  dotted  tine  indicates  proper  locn- 
il  lateral  In* 

the  raphe,  aboni  an  Inch  to  an  inch  and  a  half  in  front 
of  the  anus,  and  makes  hi-  [ucision  downward  anil  out- 
ward for  two  and  a   half  or  three  inches  over  the  middle 

of  the  ischiatic  fossa     The  incision  should  be  carried 


rapidly  down  through  the  loose  fat  and  underlying  tis- 
sues in  the  direction  of  the  membranous  urethra,  the 

situation  of  which  should  In-  rigidly  kept  in  mind. 
A-  the  deeper  parts  are  reached,  the  left  forefin 

introduced    int"    the   wound,   and   tin-   Btaff   is   felt       The 
knife  Bhould   follow    the  linger,  and   freeing  the  ti 

should    make   the   outline  of   the   staff  easily  discernible. 
A  little  can-  in  this  part 
of    the    operation     may 
sa\  i-  the  bulb  and  its  ar- 

ti  i\  from  injur] 

The  finger  nail  now 
l'i  i  i-  and  presses  into 
the  groove  ol  the  stair, 
when-  ii  lies  in  the  m<  m 
branous     urethra,     and, 


PlG.  2108. — Diagram   Showing  the   !'-•■  of   the   i. 


of  the 


with  this  as  a  guide,  the  point  of  the  knife  is  entered  into 
the  groove,  ami   moved   Blight]}   to  and   fro  in   it   with  a 
scratching  motion  to  make  sure  that  it  is  rightly  p 
The  stall  is  now   taken  with  the  left  hand  from  tin 
ant.  and  the  knife  being  firmly  held  in  the  groove,  the 
handle  of  the   stall'  is  depressed,  and  both  stall  and  blade 

are  pushed  into  the  bladder  together. 

Borne  operators  push  the  knife  along  the  groove  of  the 
stall'  without  altering  the  position  of  the  latter.  Which- 
ever plan  is  adopted,  the  greatesl  care  should  he  taken  that 
the  knife  does  not  escape  from  the  groove — an  accident 


I'n..  2100.— Lithotomj  Forceps. 


which   max   easily  happen,  and  which  leads  to  considera- 
ble unnecessary    laceration  of  the  neck  of  the  bladder. 

The  knife  having  reached  the  bladder,  it--  handle  is 
depressed  and  carried  to  the  righl  (operator's  right 
the  point  beiner  still  fixed  in  tin-  st  a  IT.  the  heel  of  the  blade 


epressed  and  carried  to  the  righl  (operator  s  right). 

he  point  being  -till  fixed  in  the  stalT.  the  heel  of  the  b 
lake-  an  incision  of  the  desired    length  in  the  left  lal 

lobe  of  the  prostate, 

The  knife  is  now  withdrawn  and  the  righl  forct'mger 
is  passed  through  the  wound  along  the  staff  into  the  blad- 
der.    The  stall  is  nexl  withdrawn,  and  the  left  forefingOC 


Fig.  2110.— Long  Lithotomy  Forceps  for  Use  through  a  Deep  Perineum. 

is  introduced  alongside  of  the  right,  These  lingers  are 
then  placed  back  to  back,  and  by  separation  of  their  points 
a  dilatation  of  the  opening  through  the  prostate  may  lie 
made  gradually  and  intelligently  The  righl  hand  is  now 
withdrawn  and  the  stone-forceps  arc  introduced  along 
tin  Kit  forefinger,  which  has  been  kept  in  as  a  guide. 
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Usually  the  stone  is  found  close  to  the  neck  of  the  blad- 
der, where  it  is  brought  by  the  gush  of  urine  escaping 
through  the  wound.  Sometimes,  however,  it  is  held  in  a 
pouch,  where  it  is  reached  with  difficulty,  and  from 
which  it  is  sometimes  hard  to  dislodge.  When  it  cannot 
be  seized  with  the  forceps,  the  lithotomy  scoop  may  be 
used  to  lift  it  out  of  the  pocket  in  which  it  lies. 

If  the  stone  is  too  large  to  come  through  the  opening 
jn  the  neck  of  the  bladder,  the  deep  incision  should  be 


Fig.  2111. — Lithotomy  Scoop. 


enlarged  with  a  probe-pointed  bistoury.  This  is  best  clone 
in  the  line  of  the  original  cut.  If  even  this  fails  to  give 
enough  room,  an  incision  may  be  made  in  the  other  lobe 
of  the  prostate  as  in  the  bilateral  operation.  Forcibly 
dragging  a  stone  through  an  insufficient  opening  greatly 
(enhances  the  danger  of  the  operation,  and  should  never  be 
done.  An  incision  of  the  deep  parts,  even  beyond  the 
limits  of  the  prostate,  is  preferable. 

If  the  stone  is  found  to  be  decidedly  loo  large  for  safe 
delivery  through  the  perineal  wound,  it  may  lie  crushed 
in  situ  and  then  removed  piecemeal,  or  it  may  be  re- 
moved by  a  supra-pubic  incision.  Strong  crushing  in- 
struments have  been  devised  for  use  through  the  perineal 
wound  and  large  stones  are  removed  by  their  aid  ;  but  it 
is  questionable  whether,  with  its  improved  technique,  the 
supra-pubic  operation  is  not  the  safer  method.  Each 
case  must  be  decided  for  itself. 

With  a  soft  stone  great  care  should  be  taken  during 
extraction  not  to  break  it.  If  this  accident  happens,  or  if 
a  number  of  stones  are  found,  or  when  a  large  stone  has 
been  intentionally  crushed  in  the  bladder,  the  operator 
should  take  great  pains  to  remove  the  last  bit.  as  the 
merest  crumb,  if  left,  may  serve  as  the  nucleus  for  a  new 
calculus.  Careful  search  with  forceps  and  scoop,  assisted 
"by  thorough  syringing,  will  usually  accomplish  the  re- 
moval of  the  last  fragments. 

After  the  stone  is  out,  attention  should  be  paid  to  stop- 
ping any  hemorrhage  which  persists.  One  or  two  little 
arteries  may  need  to  be  tied  or  twisted.  If  these  are 
deeply  placed  they  may  give  some  trouble.  The  artery 
of  the  bulb  is  the  most  considerable  vessel  which  is  likely 
to  be  injured,  and  this  occurs  usually  when  the  deep  in- 
cision is  too  far  forward. 

Sometimes,  in  a  fat  perineum,  it  is  almost  impossible 
to  place  a  ligature  on  a  deep  vessel.  In  such  cases  Thomp- 
son recommends  the  use  of  a  hook,  upon  which  the  ves- 
sel and  surrounding  tissue  is  caught  up,  and  a  ligature  is 
tied  around  the  whole  ;  the  tenaculum  being  left  in  the 
wound.  A  pair  of  artery-pressure  forceps  can  be  applied 
and  left  on  for  twenty  four  hours  in  a  similar  way. 

If,  after  the  spirting  arteries  have  been  tied,  there  is 
still  considerable  oozing,  it  may 
be  well  to  pack  the  wound. 

It  is  important,  of  course,  not 
to  occlude  the  opening  and.  hinder 
the  flow  of  urine  ;  to  this  end  a 
tube  is  usually  inserted  and  the 
packing  is  put  in  around  it.  The 
chemise  cannula  is  a  convenient 
contrivance  for  this  object.  It 
consists  in  a  metallic  tube  of 
proper  length  to  reach  from  the  interior  of  the  bladder  to 
the  surface  of  the  perineum.  The  edge  of  a  piece  of 
cloth  is  fastened  firmly  around  the  tube  close  to  the  end 
which  enters  the  bladder. 

When  the  tube  is  in  place  the  bag,  which  the  cloth 
forms  around  it,  is  firmly  packed  with  iodoform  gauze  or 
other  elastic  material,  the  pressure  of  which  stops  any 
oozing.  The  tube  is  held  in  place  by  tapes  carried  to  a 
waist-band. 

Perineal  lithotomy  has  its  great  advantage  in  the  fact 
that  the  wound  is  well  placed  for  drainage. 
.  The  lateral  incision  is  superior  to  the  median  opera- 
tions, now  to  be  described,  in  that  it  affords  more  room 
for  the  extraction  of  the  stone,  and  by  limiting  the  in- 
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cision  to  one  side  of  the  prostate  it  puts  but  one  seminal 
duct  in  danger. 

This  method  is  suitable  for  the  removal  of  any  stone  of 
moderate  size  (one  to  two  ounces)  which  for  any  reason 
cannot  be  dealt  with  by  litholapaxv. 

The  central  operations  are  only  useful  for  the  extrac- 
tion of  small  stones  (less  than  one  ounce  in  weight).  As, 
however,  it  is  just  this  class  of  cases  to  which  lilholapaxy 
is  especially  applicable,  they  rarely  require  a  cutting 
operation,  and  median  lithotomy  has  fallen  into  almost 
total  disuse.  A  brief  description  of  its  principal  modifi- 
cations will,  therefore,  suffice  here. 

The  most  important  of  these  are  the  median  operation, 
the  bilateral,  the  medio-bilateral.  and  Buchanan's  opera 
tion  with  the  angular  stall'. 

In  all  of  them  the  preparation  of  the  patient  should  be 
the  same  as  for  lateral  lithotomy. 

The  Median  <>r,  ration. — The  incision  is  made  on  the 
raphe,  the  urethra  is  opened,  as  in  all  perineal  operations, 
in  the  membranous  portion,  and  the  incision  in  the  pros- 
tate is  made  downward  in  the  middle  line. 

The  Bilateral  Operation. — A  curved  incision,  with  the 
convexity  upward,  is  made  across  the  perineum  just 
above  the  anus.  The  prostate  is  incised  with  a  double 
lithotome  (bistouri  cache),  which  cuts  the  prostate  out- 
ward and  somewhat  downward  into  both  lateral  lobes  at 
once. 

In  the  medio-bilateral  method  the  superficial  incision  is 
on  the  median  line,  while  the  prostate  is  incised  bilater- 
ally as  in  the  operation  last  described. 

Buchanan's  "/»  ration  requires  a  special  angular  staff. 
This  is  bent  at  three  inches  from  the  end  to  a  right  angle, 
and  the  terminal  portion  has  a  deep  lateral  groove. 

When  introduced,  the  angle  of  the  staff  is  carried  to 
the  apex  of  the  prostate,  ami  this  position  being  verified 
by  the  linger  in  the  rectum,  the  angle  of  the  staff,  with 
the  membranous  urethra  upon  it,  is  carried  toward  the 
surface  until  it  can  be  easily  felt  in  the  perineum. 

The  staff  is  now  held  firmly  by  an  assistant,  and  the 
surgeon,  keeping  his  left  forefinger  in  the  rectum  as  a 
guide,  enters  the  groove  in  the  staff  by  a  direct  thrust 
with  a  lancet-pointed  bistoury,  which  he  carries  directly 
on  along  the  groove  till  it  brings  up  at  a  stop  near  the 
end  of  the  staff.  In  withdrawing  the  knife,  he  makes  a 
curved  incision  around  the  left  side  of  the  rectum,  equal 
to  about  one-half  of  the  incision  in  the  bilateral  opera- 
tion. 

Supra-pubic  Lithotomy. — This  operation  is  now  at 
least  three  centuries  old,  having  been  performed  by  Pierre 
Franco  about  1560  a.d.  Since  that  time  it  has  been 
occasionally  brought  into  more  or  less  prominence  by  its 
adherents,  but  has  never  established  itself  as  a  safe  and 
good  operation  until  recently,  when  its  dangers  and  diffi- 
culties have  been  greatly  lessened  by  improvements  in 
technique. 

Its  advantage  has  always  been  that  it  gave  room  for 
the  reiiK  ival  of  stones  which  were  too  large  to  pass  through 
a  perineal  wound. 

The  dangers  to  be  apprehended  are  from  injury  to  t!fe 
peritoneum,  and  from  septic  processes  in  the  wound. 

The  peritoneal  sac  should  always  be  avoided  by  a  care- 
ful surgeon,  and  if,  in  case  of  an  abnormally  low  prevesi- 
cal fold,  this  is  opened,  it  should  be  carefully  closed  with 
sutures  before  proceeding.  It  may  sometimes  be  well 
even  to  postpone  opening  the  bladder  until  a  subsequent 
operation,  when  the  peritoneal  rent  has  had  time  to  be- 
come sealed. 

It  may  happen,  on  the  other  hand,  that  in  the  exercise 
of  the  care  which  is  thought  necessary  for  the  avoidance 
of  the  peritoneum,  the  loose  cellular  attachments  of  the 
bladder  are  so  separated  as  to  open  the  way  for  septic  ab- 
sorption in  a  wound  exposed  often  to  fermenting  urine 
and  ill-placed  for  drainage. 

The  recent  great  improvement  in  "the  method  of  the 
operation,  which  was  introduced  by  Petersen,  consists  in 
the  simultaneous  filling  of  the  bladder  with  an  aseptic 
solution  and  distention  of  the  rectum  by  means  of  a  rub- 
ber bag  filled  with  water. 

This  combined  distention  of  bladder  and  rectum  has 
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done  away  with  much  <it'  the  dreaded  danger  to  the  peri- 
toneum, which  is  lifted  up  well  oul  of  the  way  It  also, 
l.\  bringing  the  bladder  into  easj  reach,  has  made  much 
manipulation  unnecessary,  and  bas  thus  neatly  lessened 
the  danger  of  infiltration  and  Beptic  infection. 

The  present  method  of  operating  is  ;i<  follows:  The 
bladder  is  washed  oul  and  then  6  lied  with  a  weak  solu- 
tion of  boro  glyceride  or  of  boracic  acid  (two  to  foui 
(•cm  i.  Finn  i  -i\  to  ten  or  more  Quid  ounces  may  usually 
be  injected,  and  during  thi-  process  the  resistance  to  the 
entrance  of  the  water  should  be  carefully  noticed,  to  pre- 
cludi  the  possibility  of  overdistending  and  rupturing  a 
weakened  bladder,  an  accident  which  bas  happened  in 
one  or  two  instances. 

A  collapsed  rubber  bag  is  then  introduced  into  the  rec- 
tum, and  water  to  the  amount  of  from  ten  to  sixteen  fluid 
ted  into  it. 

A-  the  bladder  i-  filled  and  its  apex  rises  into  the  ab- 
dominal cavity  the  pre-vesical  pouch  of  peritoneum  is 
pushed  up,  and  the  •-pace  between  it  and  the  pubes  is 
[j  increased. 

Bouley  bas  investigated  this  poinl  and  has  deduced  the 
following  approximate  ndc:  "  When  the  apex  of  the 
bladder  Btands  more  than  five,  and  less  than  nine,  centi 
metrt  -  above  the  pubes,  the  peritoneal  fold  will  be  found 
three  centimetres  below  this  point.  If  the  bladder  reaches 
more  than  nine,  and  h--s  than  thirteen,  centimetres  above 
the  symphysis,  the  peritoneum  will  extend  four  centi- 
me tri  i-  apex.' 

The  rectal  bag  presses  the  bladder  forward  against  the 
abdominal  wall  and  fixes  it  there.  It  also  lifts  the  vesi- 
cal floor  into  easy  reach  and.  by  raising  the  bladder  out  of 
the  pelvis,  assists  in  lii'iiiiLr  the  pre-vesical  fold  of  peri 
toneum.  This  last  effect  has  been  doubted  by  some  op- 
erators, hut  is  pretty  clearly  established  by  experiment.' 

The  incision  is  made  vertically  in  the  median  line,  be- 
tween the  recti  and  pyramidales  muscles,  and  opens  the 
pre  vesical  space  (cavum  Retzii)  The  sides  of  the  wound 
bein  <  d,  the  peritoneum  is  held  up  and  protected 

by  the  lefl  forefinger,  and  the  bladder  is  opened  by  a  di- 
recl  thrust  close  dov  n  to  the  pubes. 

The  upper  angle  of  the  opi  ning  is  caught  ti|>  and  held 
with  the  forefinger,  which  is  already  in  the  wound,  and 
this  opening  may  then  be  stretched  or  enlarged  by  inci- 
sion it  th  is  a  large  one.  Extraction  should  be 
done  carefully  to  avoid  damage  to  the  soft  parts. 

The  bladder  should  afterward  be  searched  for  other  cal- 
culi, and  the  ease  with  which  this  can  be  done  is  a  strong 
argument  in  favor  of  this  method  of  operating,  its 
:  advantagi  s  are  the  absence  of  haemorrhage  and  the 
avoidance  of  injury  to  important  parts,  such  as  the  pros- 
tate and  urethra,  which  are  necessarily  interfered  -with 
by  the  perineal  operations,  and  the  seminal  duct-  and  r<  i 

tum,  which  may  he  injured  }<\   those  incisions. 

In  the  treat  mi  i  n  ound  the  question  of  attempt 

ing  to  procure  an  immediate  closure  of  the  bladder-wall 
bj  first  intention  i-  an  important  one.  This  ha-  been 
successfully  done  in  some  few  reported  cases,  and  when 
thetissui  -  ne  fairly  healthy  it  may  lie  tried. 

The  stitches  should  he  put  through  the  muscular  coats 

ol    the  I. ladder,  hill  should  net  penelrale  the  mUCOUS  mem- 
brane,    if  they  are  enter,  d  ai  some  little  distance  from 
the  edge  of  the  wound  they  will,  when  knotted,  bi 
considerable  surfaces  together,  and  will  so  promote  firm 

i n 

Either  catgut  or  silk  may  he  used  for  the  bladder  mi- 

ture,  and  the  skin   should  he  united   by  a  separate   line  of 

stii,  i 

w  i "  n  this  plan  if  i.  it  is  attended  by  a 

certain  di  -k.  for,  if  the  bladder  leaks  after  the 

is  closed,  infiltration  of  urine  and  perivesical  ab- 

naj   result.     This  danger  maj  be  partially  met 

bj  the  introducth f  a  drainage-tube  through  the  skin 

down  in  close  proximity  to  the  bladder,  so  that  if  urine 
n  -  ii  ma}  be  ci inducted  off. 

The  Other  plan,  w  hich  should  alwav  -  be  adopted  when 

there  is  inflammation  of  the  vesical  wall,  is  to  leave  the 

wound  ..pen  and  to  drain  the  bladder  bj  two  tubes  intro- 
duced to  the  bottom  ol  thi  cavity.     These  tubes  are  put 


in  place  as  the  rectal  bag  is  being  withdrawn,  and  should 
he  carried  on  the  finger  down  with  the  floor  of  the  hlad- 
der  as  it  -ink-  into  the  pelvis.  When  in  place  they  may 
he  attached  by  stitches  in  the  lower  angle  of  the  wound. 

Tin-  upper  part  of  the  incision  is  then  closed  by  one  or 
two  sutures,  and  an  antiseptic  dressing  i-  applied      The 
tubes  are  conducted  through  thi-  and  discharge  the  ui 
into  a  vessel  between  the  thighs  or  beside  the  bed.    Tin  ir 
syphon   action    keep-   the    bladder   empty,  and   thn 
them  it  can  be  frequently  irrigated. 

\\  hen  the  bladder  wound  ha-  contracted  to  a  fistulous 
canal,  a  catheter  may  he  lied  in  through  the  urethra 
the  fistula  -""ii  i  lost  - 

Very  large  stone-  may  he  rcino\ed    by  the  supra-pubic 
method,  and,  until  within  a  few  years,  it  has  been  r<  -< 
almost  entirely  for  such  i  leases     Calculi  weigh* 

iiiLr  I  lom  twenty  to  twenty-five  ounce-  have  been  su< 
fully  taken  out  in  this  way. 

Of  late  years,  since  the  operation  ha-  been  improved: 
it  has  been  applied  to  cases  of  all  sorts,  large  and  small 
stones,  and  iii  most  cases  with  an  encouraging  degret 

BUCCI  BS. 

It    i-  a-  yet   tOO  early  to  say  whether,  as   its  ad \ 
claim.it  will  and  displace  the  lateral  operation, 

hut   at   thi-  time   it  i-  steadily  growing  in  favor:  and  be- 
Bides  its  other  advantages,  which   have   been  discm 
above,  it  ha-  the  merit  of  being  easier  of  execution  than 
any  of  the  perineal  operations. 

Ajitiseptics. —  In  alf  of  these  operations  upon  the 
bladder  antiseptic  precautions  should  be  observed  as 
rigorously  a-  in  wounds  in  any  other  part  of  the  body; 
and  thi-  should  he  the  ca-e  even  when  the  urine  is  foul 
and  ammoniacal.  Because  the  cystotomy  wound  i- 
posed  to  the  organisms  of  putrefaction,  it  is  not,  there- 
fore, proper  to  leave  it  open  to  the  entry  of  the  gen. 
erysipelas,  pyaemia,  and  diphtheria. 

The  constant  escape  of  the  urine  renders  the  prohlem 
of  dressings  in  this  class  of  wounds  a  difficult  one.     M 
antiseptic  substances  are  quickly  dissolved  and  washed 
away.  ha\  ing  the  wound  unprotected. 

Fortunately,  however,  we  possess,  in  iodoform,  a  ma- 
terial admirably  adapted  to  our  nei  •!-. 

This  drug  is  very  sparingly  soluble,  so  that  it   i 
easily  washed   away,  and   yet   enough  i-  constantly  dis- 
solved i"  exerl  a  decidedly  antiseptic  influence  upon  the 
fluids  which  conic  in  contact  with  it. 

A  proper  dressing  of  a  wound  through  which  urine  is 
i  -i  aping  would  be  somewhat  as  1  <  d  1  ■  > \\  -  : 

First,  thorough  drainage  would  be  provided,  which 
should  guard  against  the  possibility  of  any  obstruction 
to  the  flow  of  urine. 

The  surface  of  the  wound  would  then  he  lightly  dusted 
over  with  powdered  iodoform,  and  some  charpie,  filled 
with  the  -a me  powder,  or  some  iodoform  gauze,  would  be 
lightly  laid  into  the  cavity.  It  should  not  he  packed  in 
for  fear  of  hindering  the  escape  of  urine. 

This  inside  dressing  may  be  left  in  place  for  from 
twenty-four  to  fortj  eighthours.  Outside  of  it  there 
should  be  a  large  pad  of  some  absorbent  material  (oakum, 

peat,  or   w 1  wool)  which   is  to  receive  the  urine  and 

can  be  often  changed.  Arthur  T.  ' 

1  Guyon:  Ann.  a.  Maladies  d.  Organcs  Gonito-Urinaires.,  vol.  i..  | 

LITHOTRITY.     Lithotrity,  or.  as  it   has  been  called, 
lithopriny,  lithodyalisis,   lithoeenosis,  lithotripsy,  litl 
paxy,  lithodialysis,  litholaby,  lithomyly,  iithophagy,  i 
as  at  present  understood,  i-  a  modern  operation,  altlx 
the  idea  of  extracting  calculi,  whether  w hole  or  aftei 
duction,  without  cutting,  is  not  novel.     While  lithotomy 
hack    to    long   before    the   Christian  era.   when  the 
Hindoos  were  the  chief  operators— and  they  have  since 
continued  to  be— lithotrity,  or  the  operation  of  crusli 
goes  back  only  to  tin  memory  of  nan  not  v  el  old  .  and  the 
more  modern   improvements — those  1)\   which  th'   opera- 
tion has  been  deprived  of  much  of  its  suffering  and  tedium 
— do  not  extend  beyond  the  memory  of  men  still  you 
Lithotomy  (admittedly  one  of  the  most  ancient  of  surg 
procedures)  has  always  been  considered  one  of  the  > 
hazardous  .   lithotrity  ha-  been  viewed  with  less  avert 
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Lithotomy  . 
Litliotrity. 


by  the  patient,  and  with  less  anxiety  by  the  surgeon. 
The  former  involves  artificial  openings,  of  greater  or  less 
magnitude,  through  important  structures;  the  latter  in- 
volves only  the  careful,  delicate,  and  light-handed  pas- 
sage of  suitable  instruments  along  a  i  atural  channel, 
usually  sufficiently  capacious  for  the  purpose,  and 
their  manipulation  within  a  viscus  usually  not  intolerant 
of  their  presence.  The  former  was  at  one  time  con 
sfdered  as  too  hazardous  for,  or  too  unworthy  of,  the  or- 
dinary surgeon  ;  the  latter  was  performed,  in  its  earlier 
history,  by  one  who  was  not  thought  unworthy  to  be 
euro1  led  among  the  privileged  few  of  the  Academic 
Franchise.  The  former  was,  of  necessity,  bloody ;  the 
latter  was  usually  unattended  with  that  crimson  evidence 
of  violence.  The  former  was  classed  among  the  bold  and 
the  brilliant  ;  the  latter  among  the  quiet  and  effective. 
The  former  was  performed  only  at  certain  seasons  ;  the 
hitter  has  not  been  so  limited.  The  former  was  limited 
by  age,  the  latter  has  already  extended,  in  both  direc- 
tions, beyond  its  earlier  assigned  boundaries.  It  required 
centuries  to  unlearn  the  teachings  of  Celsus,  that  only 
youths  under  fifteen  years  of  age  should  be  subjected  to 
the  cutting  operation  ;  it  was  formerly  taught  that  the 
crushing  operation  should  be  limited  by  a  like  age,  but 
in  an  opposite  direction.  Time,  however,  has  greatly 
modified  those  teachings,  and  the  crushing  operation  has 
become  practically  unrestricted  by  old  age  on  the  one  side, 
and  almost  so  by  childhood  on  the  other.  The  state  of 
the  general  health  was  at  one  time  considered  to  be  es- 
sential in  either  operation  ;  it  is  not  so  now. 

Certain  general  conclusions  have  been  arrived  at  by 
surgeons  unwedded  to  either  method,  and  to  these  I  shail 
now  revert.  But  it  may  be  here  stated,  in  general  terms, 
that  the  field  of  the  lithotomist  is  being  gradually  circum- 
scribed, while  that  of  the  lithotrotist  is  being,  pari  passu, 
extended,  unless,  indeed,  the  opinions  I  heard  expressed 
by  certain  distinguished  surgeons,  at  the  recent  meeting 
of  the  British  Medical  Association,  in  Brighton  (August, 
"1886),  be  taken  to  represent  the  views  of  the  surgical 
world,  that  supra-pubic  lithotomy  is  allowable  incases  of 
very  small  stones  ! 

Lithotomy  has  long  since  reached  its  highest  possible 
perfection.  The  details  of  methods  of  operating,  which 
we  read  from  time  to  time  in  medical  journals,  are  but  of 
little  interest,  and  the  old  classical  operation  of  two  thou- 
sand years  ago,  with  such  aids  as  lighter  and  better  in- 
struments afford,  is  the  operation  usually  performed  at 
present. 

Lithotrity  is  hut  as  yesterday.  Less  than  seventy  years 
ag:>,  France,  ever  foremost  in  all  that  pertains  to  science, 
and  to  the  alleviation  of  human  misery,  made  known  the 
operation  of  crushing.  Methods,  'tis  true,  bearing  some 
analog}'  to  lithotrity,  are  met  with  in  medical  literature. 
Space  is  here  afforded  to  mention  only  the  principal,  and 
those  the  well  authenticated. 

Albucasis  mentions  an  instrument  which  can  be  passed 
along  the  urethral  canal  and  there  seize  a  stone.  It  had, 
then,  sometimes  four  branches.  It  was  called  an  asta, 
hut  no  record  is  given  of  its  use.  Sanctorius  seems  to  have 
used,  or  at  least  to  have  invented,  a  similar  instrument. 
But  inventing  an  instrument  and  using  it  were  not  then — 
nor  are  they  now — convertible  terms.  "These  instruments, 
and  those  devised  by  Pare,  seem  to  have  been  used  only 
in  urethral  ami  not  in  vesical  cases.  The  maschabarebilia 
of  Alsaravius  is  probably  the  same  as  that  mentioned  by 
Albucasis,  which  could  be  made  "to  seize  the  stone,  crush 
it,  if  soft,  and  remove  it."  A  Frenchman,  Benoit,  pre- 
tended to  be  able  to  seize  a  calculus  in  the  bladder,  and 
to  crush  it ;  and  others,  from  time  to  time — markedly 
Sanctorius,  Franco,  and  Ililden— made  like  claims;  but 
these  are  admitted  with  reserve. 

India  has  long  been,  and  still  is,  a  field  for  the  oper- 
ator ;  the  native  doctors  are  familiar  with  lithotomy, 
and  still  practise  it  with  success.  It  is  pretended  that, 
toward  the  end  of  the  last  century,  Major  Martin,  then  at 
Calcutta,  succeeded  in  introducing  a  file  into  the  bladder 
through  a  curved  cannula,  and  breaking  up  a  stone  from 
which  he  had  been  suffering.  But  the  narrator,  Velpeau, 
naively  remarks  :  "  It  did  not  prevent  his  dying  of  stone 


in  1800."  Something  less  apocryphal  is  the  case  of  the 
monk  of  Citeaux,  mentioned  by  Hoin,  who,  with  the  aid 
of  a  flexible  tube  and  a  steel  slilet,  succeeded  in  break- 
ing up  a  stone  much  in  the  fashion  of  a  chisel  and  ham- 
mer in  the  hands  of  a  sculptor.  At  the  beginning  of  this 
century  (1813),  Gruithuisen,  a  Bavarian  surgeon,  invented 
several  instruments,  and  used  them.  The  information 
obtained  from  Gruithuisen,  is  of  a  more  precise  character. 
He  it  was  who  recognized  the  larger  calibre  of  the  ure- 
thral canal,  and  the  possibility  of  introducing  straight 
instruments  of  from  one-third  to  one-half  of  an  inch  in 
diameter.  Gruithuisen  published  two  memoirs  on  the 
subject  of  calculi,  and  described  his  instruments  for  bor- 
ing them,  and  for  crushing  the  fragments.  Important  as 
were  his  contributions  to  the  subject,  they  were  insuffi- 
cient to  obtain  the  general  approval  of  the  profession, 
and  for  many  years  after  Gruithuisen  wrote,  lithotomy 
continued  to  be  the  operation  to  which  the  sufferer  from 
stone  required  to  have  recourse. 

Civiale  in  1818 — not  1817  as  usually  stated — devised  an 
instrument  for  the  purpose;  and  seven  years  later,  with 
his  instrument  improved  and  fashioned,  he  performed  an 
operation  before  a  committee  of  the  Academy  of  Medicine, 
and  not  unknown  to  the  higher  Academy,  into  which  he 
was  in  due  time  to  be  admitted.  He  was  quickly  fol- 
lowed by  Anmssat  and  Leroy  d'Etiolles,  both  of  whom, 
but  chiefly  the  latter,  disputed  with  Civiale  the  credit 
of  having  brought  the  crushing  operation  into  notice.* 
Elderton,  Hodgson,  Heurteloup,  and  Costello  followed  ; 
and,  at  a  later  period,  Coulson,  Skey,  and  Sir  Henry 
Thompson  have  extended  the  range  of  its  application. 
Still  more  recently  the  operation  of  lithotrity,  in  the 
hands  of  Professor  Bigelow,  of  Boston,  has  obtained  a 
rapidity  and  completeness  in  execution  to  which  Civiale 
never  aspired,  and  the  subject  of  a  painful  malady  is  not 
infrequently  relieved,  in  a  few  minutes,  by  a  painless  and 
effective  procedure. 

I  shall  consider  briefly  the  historique  of  the  two  impor- 
tant methods,  having  reference  to  instruments  :  one,  the 
operation  by  means  of  straight  instruments  ;  the  other  by 
means  of  curved  ones. 

Of  the  first,  or  straight  instrument,  it  may  he  observed 
that  the  difficulty  of  entering  the  bladder  with  it  was  long 
a  hindrance  to  the  performance  of  lithotrity.  It  is  pre- 
tended, however,  that  straight  instruments  were  used  by 
the  ancients,  and  that  in  the  unburying  of  Herculaueum, 
straight  instruments  were  found  by  Clarck.  Many  claims 
of  a  like  character  are  put  forth  in  favor  of  the  ancients, 
to  diminish  the  credit  due  to  Lietaud.  While  some  pre- 
tended that  the  urethra  afforded  every  facility  for  the  in- 
troduction of  a  straight  instrument,  others  claimed  that 
there  is  in  reality  no  curve  whatever  in  the  urethra,  even 
at  its  prostatic  portion.  Whether  the  statement  that  the 
ancients  used  straight  instruments  be  apocryphal  or 
not,  it  is  certain  that  the  French,  after  Lietaud,  spoke  of 
the  use  of  rectilinear  sounds  as  usual,  easy,  and  as  judi- 
cious as  easy.  This  is  merely  of  historical  interest,  for 
it  is  undeniable  that  a  moderately  curved  instrument  is 
more  easily'  introduced  into  the  bladder  than  a  straight 
one. 

The  use  of  a  curved  lithotrite  may  he  considered  as  the 
commencement  of  the  operation  of  lithotrity. 

At  first  the  calculus  was  perforated  in  many  directions, 
the  several  pieces  were  further  reduced,  and  these  were 
removed  if  they  did  not  come  away  in  the  urine.  The 
calculus  was  usually  perforated  at  the  centre.  Sometimes 
the  instrument  was  made  to  operate  upon  the  circumfer- 
ence of  the  calculus,  and  sometimes  crushing  was  resorted 
to  without  any  preliminary  perforation ;  sometimes  the 
stone  was  fractured. 

Until  fifty  years  ago  perforation  was  alone  the  method 
used.  It  was  performed  by  means  of  instruments  which 
are  now  not  used.  Their  names  have  not,  for  the  most 
part,  been  anglicized.  They  comprised  instruments  to 
catch  the  calculus  ;  instruments  to  hold  it,  and  instru- 
ments to  break  it ;  drills  to  bore  it ;  instruments  to  protect 

*  On  this  subject  I  should  suggest  reference  to  that  able  and  impartial 
observer  of  that  period,  L.  M.  Velpeau  (Velpeau  :  Mcdecine  Operative, 
vol.  iv.,  p.  613  et  seq.). 
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the  walls  of  tin-  bladder;  bammi  re,  and  a  complii  an  d  ap- 
paratus outside  and  around  the  patient's  pelvis  to  secure 
immobility,  to  Bteady  the  instruments  l <>i-  striking,  and  to 
support  iln-  operator  -  arm.  li  would  be  profitless  in  at- 
tempt it.  describe  them  .  they  may  be  Been  in  museums 
i  curiosities 
The  rapid  advance  in  the  improvement  ol  instruments 
was  significant.     A  double  Bteel  rod  was  an  essential 


■ 

of  every  apparatus  ;  bul   :  ad,  and  the 

vesical  extremity  at  the  other,  underwent  frequent  and 
important  modifications.  Instrument-makers  vied  with 
each  other  in  devising.  The  instruments  used  for  uollow- 
the  calculus — the  excentric  method  it  was  called 
place,  in  time,  i"  those  ad 
crush 

•  Rapid  as   ivas  this  method,  c pared  with  the  p 

d  presenting  the  advantage  of  holding  the  stone  till 
finally  disposed  ol    the  apparatus  for  tin-  purpose  was 
iriij  complicated,  and  the  limbs  of  tin-  instrument 
^.    within  the  bladder  were  necessarily  slen- 
J&   der.    This  method,   however,   prep 
//         the  way   for  that  which  followed,  and 
If  entitled  Meirieu,  Reoamicr,  and  Ta 

//  to    grateful    recognition.     Meirieu    and 

Recamier  did  not   operate  on  the  living 
i.  but  Tanchon  succeeded  in  rub- 
.\  aj  i  he  outer  surface  of  a  i 
gainst    the    inner  surfaces  of  the 
Made-  of  tlic  litholabe. 

Crushing  the  stone  seemed  from  the 
first  to  offer  greater  indui 
anj  other  method,  li  was  a  method  not 
iwn  to  the  ancients,  though  after 
ward  forgotten  till  Amussal  had  n 
course  to  il  in  1822.  At  ti r-r  it  was  lim- 
ited to  small  and  friable  stones  ;  but 
Civiale    Hi  Rigaud,  and  others 

its   use   i"  larger   and  harder 
From   1820  to  1850  there  was  re- 
markable acti\  ity  among  sui 

al    instrument-makers  ;  but    -pace 
:  ded  for  chronicling  the  result 
ir  diligem  nuitj .     And  not 

i  for   Elderton,  in  Scot- 

land; Hodgson,  in  Birmingham;  and, 
later,  Coulson,  Skey,  Fergusson,  and 
Thompson,  in  England  ;  [/Estrange,  in 
Dublin  :  and  Big<  low,  in  America,  have 
made  most  important  additions  to  our 
armamentaria,  thereby  greatlj  abridging 
ins  and  pi  itccting  the  soft  parts 
-i  injury.  \\  eiss,  the  surgical  in- 
Btrumenl-raaker  ol  London,  was  prolific 
in  design,     lie  made  many  modifications 

Which  even  yet  are  not  ODSOletC.     The  im 

Btruments  for  crushing  stone  have  bi 
come  extremelj  simple  in  comparison 
with  those  formerlj  inua  for  excentric 
or  concentric  reduction  ;  and  it  is  unlikely 
that  much  more  can  be  gained  in  the 
simplicity  of  design  of  the  instruments 
now  used,  or  in  effectiveness  In  their 
\  fev.  figures  will  illustrate  ihis  remark- 
Ivance,  although  only  those  which  had  something 

more  than  an  ephemeral  use  are  introduced. 
The  Bawing  Instrument  I       j  d'Etiolles  and  the 

lithontripteur  of  <  iviale  are  extremelj  simple  and  ingen- 


I ' 1 1 .     '-'Ill 

manipulation 


ious  but  neither  had  a  durable  reputation,  and  the  latter, 
it  i-  believed,  was  never  employed  on  u  livim:  subject, 
Civiale  -  litholabe,  however,  as  it  ha-  been  used  with  suo> 
cess  is  here  shown  (Fig  2113).  The  litholabe  as  deline- 
ated u;i-  modified  bj  Leroy  and  others.  Lero\  cob, 
structed  a  three-bladed  forceps,  with  a  -aw.  He  called, 
it  a  lithoprione.  It  must  have  required  a  dexteril 
ed  by   sui  iwadays  to   have   used  it 

There  \\(  re    in  addition 
to  the  litholiih,    and    the   lit 

oiu,   instrument-    for  extracting 
simply  .  for  crushing,  powdi 
breaking,    perf orating,    triturat- 
.  within  the  liiaddei 
arious  methi  ds.  m 
less  rude,   were  li  ss  sati-! 
than   were    the    sonorous    I 
nami  -  invented  to  describe  them. 
The  litholabe   has  been    greatly 
modified.     Civiale-  tir-t    instru- 
ment  resembled  the  four-pronged  invention  ol   1 
The  principle  was  not  novel,  for  A.  Ferri  and  Ai 
la  Croix  had  separately  furnished  it  in  their  tin -bull, .  and 
instruments  for  extracting  bullets  are  still  constt 
on  the  same  principle.     It  was,  at  first,  so  many  watch* 
5,  which  opened  of  themselves  within  the  bladder 
when  the  ..innula  wa- drawn  back,  as  in  the  representa- 
tion ;   and  were  eln-ed.   with  or   without  the   -tone,  a-  the 

ea-e  might  be — usually  without — by  pressing  the  sheath 
home  i'l'i-    ingenious    device,   and   others 

constructed  on  a  like  principle,   by  Luckens,  of  Phila- 
delphia. Colombe,  and   Leroy,  were, 
it    i-    asserted,    neither    adopted    by 
others,    nor    used    by   the   inventors. 
The  branches  of   the  litholabe  were 
not    alwaj  -   tin- 
four  :  a  Amu--at  was  .. 
thenumber);  Tanchon  suggested  ten  ; 

der  would  have  ten  in  tWO  earn 

nulas ;  Meirieu  wi  be  satisfied 

with  less  than  twi  Ive  branches  in  one 
cannula.     The  object  of  multiplying 
anches  was  the  better  to  retain 
ne within  them  while  the  work 
of  fragmentation  wasbeingattempted. 
The  lithomyleu  I      ieu,  w  hich 

soon  underwent  modifications  at  the 
hands oi  R&  amierand  Tanchon.  had 
branches  like  the  preceding,  but  their 
free  extremities  were  pierced  with 
eyelets,  through  which  stiff  -ilk  was 
passed  to  draw  them  together,  acting 
as  the  strings  of  a  purse  when  tight- 
ening it.      The  tWO  end-  of  tile  String 

i  mtward  throuj  •  •■  be- 

tween the  two  cannula  I  '  itation 
of  the  cannulas  tightened  the  string 
upon  the  stone,  it  the  stone  were 
caught    within  their   folds.     If  not, 

ings  could  not  be  easily 
ened,  nor  the  branches  separated 
w  hili- within  the  Madder.  Kecamier, 
Meirieu.  and  Tandem  alike  adopted 
by  which  aperture-  were 
formed  in  one  side  of  the  apparatus, 
through  which  the  calculus  could  drop 
within  the  lilhoinyleur.  A-hmead. 
<  f  the  CJniti  dfi  ..  teatly  improved 

upon  the  foregoing.  Hi-  instrument 
had  four  branches;  three  of  them 
wi  re  equidistant,  while  the  fourth 
w  a-  -i  parated  from  the  rest  'I  his 
arrangement  permitted  even  a  large 
Btone    to  tall  within   the  lilhoinyleur. 

lint   calculi    an-  not   always    the  -ame  size;  nor  are  they 
always  in  the  -ame  position  in  the  bladder;  nor  can  they 

lie  always  seized  al    the  centre  ;   and  the  multiplication  of 

branches  i-  obtained  al  the  expense  of  their  thickness  and 

Btrength      If.  adopting   Meirieu-  method,  a  silken  cord 


Fro.    2115.-  J«ool 
Lithotrite.    (Open.) 
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l.il  liol  in  )  . 


eel-skin  for  the  silk. 


draws  the  branches  together,  it  at  the  same  time  strength- 
ens them ;  but   the   cords  are   apt   to   get   between   the 
brandies.     Deleau  substituted   an 
But  to  all  these  inventions  there 
were    such    serious    drawbacks, 
that   it  seems  a  matter  for  con- 
jecture whether  the  calculus,  or 
the  apparatus   for  its   removal, 
was  the  more   hazardous  when 
both  were  within  the  bladder.         ^ 

In  the  meantime  attempts  to 
crush  stone,  without  perforating 

it  were,  as  already  stated,  made  by  Amussat.  It  is  evident 
that  the  ancients  were  impressed  with  the  notion  of  its 
possibility,  for  Acaravius  advises  it,  and  De  Hilden  and 
others  are  said  to  have  practised  it.  This  was  the  method 
which  Jacobson  adopted  in  1831,  and  the  simplicity  of 
construction  of  the  instrument  used  may  be  seen  in  Figs. 


The  lever  (Fi<r.  2119)  was  preferred  by  many  to  the 
rack  and  pinion  ;  but  its  movements  I  have  found  to  be 
less  steady.     The  lithotrite  furnished  with  rack  and  pin- 


2114  and  2115.  It  will  be  at  once  apparent  that, 
however  safe  to  manipulate  within  the  bladder,  and 
however  powerful  to  crush  a  calculus,  it  would  be 
difficult  to  deal  with  the  broken  pieces,  were  the 
operator  sufficiently  fortunate  as  to  seize  the  cal- 
culus in  the  first  instance,  and  to  hold  it  till  broken. 
Jacobson's  instrument  is  now  obsolete,  as  well  as 
the  earlier  instruments  of  Civiale,  Amussat,  and 
Rigal,  fashioned  on  t lie  same  principle.  Rigaud, 
in  is29  and  1831,  suggested  three  blades  (Fig. 
2116).  When  the  stone  was  seized,  a  mechanism 
was  provided  to  close  the  three  branches  upon  the  stone, 
to  hold  it  firmly,  crush  it,  and  reduce  it  to  powder. 
.Heurteloup's  brisecoque,  armed  with  strong  teeth,  was  a 
much  more  powerful  instrument,  but  a  reference  to  the 
figure  (Fig.  2117)  will  show  how  a  somewhat  heavy- 
handed  person,  armed  with  a  brisecoque  in  one  hand 
and  a  hammer  in  the 
other,  was  all-power- 
ful to  wound  the  blad- 
der or  break  the  in- 
strument. 

There  seemed  for  a 
long  time  to  lie  a  disinclination  to  put  aside  the  three- 
branched  instrument,  and  an  ingenious  surgical  instru- 
ment maker,  Sirhenry,  constructed  a  crushing  instrument 
with  three  branches,  but  with  their  inner  surfaces  ser- 
rated. The  calculus  seized,  the  three  blades  were  drawn 
within  the  cannula  with  such  force  that  the  hardest  stone 
is  said  to  have  yielded.  Emboldened  by  success,  a  large 
and  hard  calculus  was  seized,  but  one  branch  of  the  in- 
strument broke. 

From  that  time  forward  instruments  were  always  two- 
bladed,  and  the  advance  made  in  simplicity  of  design,  in 
strength  and  lightness,  wTas  steady.  Iu  describing  a  litho- 
trite one  blade  of  the  instrument  is  called  the  male,  and 
the  other  the  female  blade.  The  curved  extremity  is 
called  the  beak  ;  the  part  held  in  the  hand  is  the  handle  ; 
the  shaft  is  between  the  beak  and  handle.  The  jaws  of 
the  lithotrite  are  the  open  halves.  The  rack  and  pinion 
(Fig.  2118)  took  the  place  of  the  brise-pierre,  and  instead 


Fig.  2116.— Rigaud's  Trilabe.     (Modified.) 

ion  could  not  be  worked  without  more  or  less  movement 
of  the  point  within  the  bladder.  The  same  objection  ap- 
plies with  equal  if  not  with  greater,  force  to  the  lever 
instrument,  which  requires  frequent  change  of  position 
of  the  right  hand.  I  have  discarded  both,  for  the,  to  my 
mind,  more  satisfactory  lithotrite  which    I  have  yet  to 

describe. 

Weiss's  lithotrite  has 
all  the  advantages  of 
Civiale's,  and  also  an 
additional  merit.  The 
screw-power  is  in  con- 
nection with  the  male 
blade,  and  is  more  read- 
ily released,  that  being 
accomplished  by  plac- 
ing the  thumb  of  either 
hand  upon  a  button  on 
the  handle,  the  move- 
ment being  effected  in 
a  line  with  the  shaft  of 
the  instrument,  The 
cylindrical  form  of  the 
handle  added  by 
Thompson,  though  admitting  greater  force  in  the  hands 
of  the  operator,  does  not  secure  greater  delicacy  in  ma- 
nipulation than  does  Civiale's  round-headed  instrument. 
That  instrument  is  the  better,  however,  to  which  the 
operator  is  more  accustomed.  The  screw,  either  on  the 
male  or  female  blade,  is  now  an  essential  part  of  every 
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Fig.  2119. — Lever  Instrument. 


of  blows  of  a  hammer  to  break  the  imprisoned  calculus, 
a  few  turns  of  the  handle  sufficed  to  crush  it.  But  the 
handle  was  sometimes  on  one  side,  sometimes  on  the  other 
— but  always  on  one  side — and  in  manipulating  it  the  in- 
strument was  not  evenly  balanced.  The  rack-and-key  in- 
strument was  that  generally  used  by  SirWm.  Fergusson. 


Fig.  2118.—  Fergusson's  Lithotrite.     (Hack  and  Pinion.) 

lithotrite,  and  all  modern  instruments  are  so  constructed 
that  the  screw  can  be  put  on  or  off  at  pleasure.  This 
very  great  improvement  is  due  to  the  ingenuity  of  Char- 
riere,  the  Paris  surgical  instrument  maker,  who  styled 
it  the  ecrouhrise 

The  slightest  modification  in  handle  or  in  tooth 
or  in  screw  now  suffices  to  give  a  name  to  an  in- 
strument. All  have  certain  essential  features:  a 
double  shaft ;  a  male  and  a  female  blade,  jaws 
roughened  or  dentated,  and  at  an  approach  to  a 
right  angle  to  the  shaft ;  the  jaw  of  the  male  blade 
always  solid  ;  that  of  the  female  blade  closed 
or  more  or  less  fenestrated  ; 
a  round,  generally  rough- 
ened handle,  cylindrical  or 
tire-shaped,  with  an  arrange- 
ment by  which  the  thread 
of  the  screw  can  be  put 
on  or  off  at  will.  All  instru- 
ments, from  Civiale's  early  ones  to  .the  present,  have  a 
graduated  scale  to  indicate  the  extent  to  which  the 
jaws  are  opened,  and  to  serve  as  a  measure  of  the  size 
of  the  stone.  I  shall  mention  only  those  instruments 
with  which  I  am  more  or  less  personally  familiar : 
Civiale's  last  improved   instrument  (Fig.    2120)   I  have 
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already    alluded   to.     [(   maj    be  easily  worked,  with  or 

wiiii. .iii  the  screw,  ibi-  being  attached  or  released  at 
are  by  turning  whal  Lb  <  ■ :  1 1 1 « -« 1  the  revolving  cap. 
Tin  tire-shaped  handle  1  have  always  found  to  be  easily 
and  delicately  manipulated  sir  Henrj  Thompson's  in 
strumenl  121,  2122,  2128,  2124.2125,  2126  2127, 

2128}  open  and  closed,  fenestrated  and  almost  solid,  are 
illustrated.  1  have  generally  used  Civiale's  instru 
mcnt,  modified,  for  large  stones;  and  those  ol  Thomp- 
son, vi itli  lai ge  or  small  fern  i  iy  be,  for 
Her  and  softer  calculi.  Sir  Henry's  large  fenestrated, 
bis  latest  improvement,  permits  the  male  blade  to  pass 
tin. .null  the  female  With  this  impi 
instrument  there  can  be  no  filling  up  with 
orients.  \\  ith  Lhe  small  fenestrated 
Thompson  instrument  1  bav<  more  than 
I  once  found  small  and  lai 
I  <^r  li  dm 
1^^  Hi.  i.  male  portion  and  these 
j  w  ould  &  hi  inue  to  be  pressed 
within  the  female  blade  «>  long 


r 


Pig  2129. 


fid.  212& 


1  to    .  tiotriptor. 

i  io.  2128  - 

■a-  the  male  blade  «a~  pressed  home  upon  the  fragments. 
And  it  not  Infrequentl]  happened  that  a  more  or  less  open 
lilhotrite  had  to  be  removed  with  angular  pieces  pro 

from  one  or  both  sides  of  the  jaws  In  some  cases, 
I  mil  certain,  lacerations  took  place  at  the  narrower  por- 
tions <>t  the  urethra]  canal.  The  necessity  for  the  use  of 
losed  female  blade  does  nol  n..u  obtain,  as  the  frag 
in.  nis  can  be  readily  u"t  rid  of  by  a  better  and  Bafer 
method.  Still,  there  are  cases,  to  which  reference  will 
be  made  later,  in  which  the  unfenestrated  instrument 
ii.av  be  selected  cases  in  which  friable  and  verj  small 
i  calculi  are  met  with,  and  in  which  the  urethra  is 


capacious  and  ;  ol  a  moderate  degree  of  sensi- 

bility.  The  Bcrew-cap  of  Thompson's  instrument  is  placed 


txite, 

on  the  Bide  of  tlie  handle,  and  the  screw  ran  be  eaaflff 
attached  or  rem. .veil  by  a  movenn  nt  ol  the  thumb.  The 
attached  or  detached  Bcrew-power   i-   indicated   by  the 

position  <>l   the  head  on 
rew-cap. 
lb  liijiu  i 's    insirui 
lias     certain     important 
advantairi  s    <»\  er    many 
.-Hi.  r    lithotrites    ii 


FiO. 


impran'a  T,ithotrite. 


ducing  calculi  to  fragments  sufficiently  small  to  permit 
them  to   pass   through    the    urethra   or   evacuatit 

liilla.       In  a  description  Which  I    have  already  in;i< . 

served    that '  the   <ililii|ue 
disposition    of    the   teeth 
on   the  margin  of  the  fe- 
male Made    prevents 
calculus     from     slip 
toward    the    point   v. 


Fio.  2120.— Closed  Jaws  of  Thompson's  Luliotrite. 

the  teeth  of  the  male  Made  cut  and  crush  it.     The  teeth 
of  the  male  blade  act   singly  upon  tbe  imprisoned  calcu- 
lus, and  drive  ii   against  the  transverse  teeth  in  the  fc- 
^>^  male  Made,  between  which 

£^  ^-s  it    is  1,  .hie.-, |  to  tl 

M\\                        m\  sj/,.   ii„.  fragments  falling 

I  \  \                         A  \  behind,  and  out  of  ihi 

Y\\\                       \\  of  the  male  blade.      II 

\\\\                      \\  the  disadvanl                 rer- 

*-  ^  filling    the     female     blade, 


c.TiEf/Ar.;.-co. 
I  i...  ■:;-.■:      I  i  -  Lithotritet 

and  of  necessitating  the  frequent  withdrawal  of  the  litho- 
1 1  it.-  to  clean  it.  as  in  flat  instruments,  are  avoided.     Hut, 


]"H.  2126  i  !■  thotxtte. 

on  the  other  band,  it  maybe  mentioned, that  when  the 
Instrument  is  closed,  the  teeth  of  the  male  blade  project 
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through  and  beyond  the  female  below,  and  the  serrated 
margins  of  the  female  blade  above  are  free.  In  its  closed 
condition  the  instrument  can  be  neither  introduced  nor 
■withdrawn  ;  the  blades  must  be  partially  open  for  that 
purpose,  and  by  a  piece  of  mechanism  that  action  is  lim- 
ited. Operators  familiar  with  other  lithotrites,  which  are 
always  firmly  closed  prior  to  introduction  or  withdrawal, 
arc  likely  to  be  unprepared  for  this  novelty.     In  spite  of 


G.T/£MA  NN-GG 


Fig.  2ia'J.— ilathieu's  Urethral  Lithotrite. 

this  defect,  however,  much  of  what  its  enthusiastic  in- 
ventor claims  for  it  may  be  admitted,  and  especially  the 
advantages  of  a  flat  instrument,  without  its  inconve- 
niences. Reliquet's  instrument  is  much  used  in  France, 
and  is  also  a  favorite  in  Germany. 

Keyes's  lithotrite,  the  jaws  of  which  are  given  here 
(Figs.  2130  and  2131),  is  'of  three  sizes,  to  accommodate 
itself  to  variations  in  the  size  and  hardness  of  the  stone.  It 
is  narrow,  but  exceedingly  strong,  grasps  well,  and  cannot 
clog.  It  was  at  first  "  the  back  of  the  female  blade  cut 
out  of  Reliquet's  instrument."  The  larger  instrument 
has  two  buttons  so  placed  "  that  any  finger  of   either 

hand,  in  any  position, 
may  strike  a  button  eas- 
ily, and  promptly  con- 
nect the  screw. 

Gouley's  lithotrite  (Fig. 
2132)  has  some  advan- 
tages, but  has  disadvan- 
tages   also.     The   edges 


Fig.  21.30. — Jaws  of  Keyes's  Lithotrite. 

are  sharply  cutting,  but  the  bulk  of  the  stone  must  be  re- 
duced by  pressure,  and  pressure  of  a  continuous  kind. 
The  comparatively  sharp  edges  would  seem  to  be  more 
objectionable  than  they  are  in  reality.  It  makes  little 
difference  whether  the  walls  of  the  bladder  are  button- 
holed by  pressure  or  by  cutting,  when,  unhappily,  and  it 
may  be  added  inexcusably,  within  the  jaws,  or  the  spur 
and  the  heel  of  a  lithotrite. 

Teevan's  lithotrite  (Fig.  2133).  made  by  Tiemann,  like 
all  Tiemann's  lithotrites,  is  of  best  English  steel,  and  is 
possessed  of  much  power.  It  somewhat  resembles  Civi- 
ale's  in  handle.     I  have  had  no  personal  experience  in 

the  use  of  the  three  last-mentioned 

forms. 

Bigelow's  instruments  (Figs.  2094, 

2095,  2096)  do  not  clog.    The  heel  on 

the  male  blade  projects  through  the 


Fig.  2131. — Jaws  of  Keyes's  Lithotrite.     (Another  pattern.) 

female  blade.  There  is  a  curve  at  the  toe  of  the  female 
blade,  which,  it  is  claimed,  facilitates  the  introduction  of 
the  instrument.  I  doubt  it.  But  I  do  not  doubt  the 
strength  and  general  applicability  of  Bigelow's  admirable 
instrument.  Accustomed  for  many  years  to  Civiale's  and 
Weiss's  improved,  and  afterward  to  Sir  Henry  Thomp- 
son's, I  found  the  method  of  throwing  the  screw  on  and 
off,  in  Bigelow's  instrument,  a  little  confusing  at  first  ; 
but  I  have  come  to  regard  the  arrangement  as  exceed- 


ingly ingenious  and  effective.  "  It  is  effected,"  as  Keyes 
states,  "  by  a  collar  upon  the  end  of  the  cylindrical  han- 
dle, and  is  thrown  into  action  by  rotation,  conformably 
to  the  general  wrist  motion  used  in  manipulating  the 
screw."  For  the  purpose  of  reducing  the  stone  to  frag- 
ments, preliminary  to  washing  it  out  of  the  bladder,  I 
am  disposed  to  give  the  preference  to  Bigelow's  and 
Reliquet's  instrument,  while  frankly  avowing,  as  I  have 
already  done,  that  three  of  the  many 
-  instruments  here  described  I  have 
not  yet  used. 

But  with  instruments  so  nearly 
approaching  perfection  as  to  make 
it  extremely  problematical  that  any 
important  amelioration  in  design  can  take  place  in  the 
future,  I  shall,  before  considering  the  mode  of  using 
them,  say  a  few  words  on  the  symptoms  of  stone  in  the 
bladder,  and  on  the  methods  of 
exploration.  It  may  be  premised, 
however,  that  stone  may  form 
either  in  the  kidney  or  in  the  blad- 
der, most  commonly  in  the  former.  It 
sometimes  remains  in  the  pelvis  of  the  kid- 
ney, or  it  may  become 
"  moulded  in  the  calyces 
of  the  ureter,  within  the 
hilus  of  the  kidney,"  giving 
rise  to  a  variety  of  symp- 
toms referable  to  that  or- 
gan. It  may  there  attain 
considerable  size,  and  pro- 
duce greater  or  less 
disturbance  ;  or  it- 
may,  while  y  e  t 
descend  through  the 
into  the  bladder, 
where  its  presence  may  be 
recognized  by  certain  symp- 
toms; or  these  symptoms 
may  be  so  hidden,  or  so  ill- 
interpreted  that  the 
— jjjOlJJI  stone  may  escape  no- 
-^^^^  tice  till  its  presence 
is  revealed  at  an 
autopsy.  When  the  calculus 
is  within  the  bladder  it  com- 
monly causes  irritation  by 
its  presence,  and  sometimes 
mechanical  obstruction  by  its 
greater  or  less  volume. 

Symptoms    of    Stone    in 
the    Bladder.  —  Most  per- 
sons, but  not  all,  affected 
with  stone  in  the  bladder 
experience  certain   sensa- 
tions,  chief  of  which  are 
the  following  :  1,  A  dull 
pain  at  the  hypogastrium 
or    at    the    extremity    of 
the  penis;  2,  a  feeling  of 
weight  at  or  near  the  rec- 
tum :  and  3,  the  un- 
comfortable     sensa- 
tions   are    increased 
by  exercise,  whether 
walking,    riding,    or 
driving,    while    rest 
usually  gives  relief. 
The  extremity  of  the 
Bios.-       penis    is    sometimes 
hotrite!      so  irritated   that  the 
patient  pullsand  rubs 
In  children  considerable  elon- 


1  - 


it. 


Fig.  21.33.— Teevan's 
trite. 


gat  ion  of  the  member  is  often  the 
result,     There  is  a  frequent  desire 

to  micturate,  and  it  commonly  happens  that  the  irrita- 
tion is  increased  thereby.  "A  slight  pain,  a  mere  pass- 
ing sting,"  as  Sir  Henry  Thompson  says,  "is  mostly  pres- 
ent at  the  close  of  the  act  of  micturition  in  the  end  of 
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tlii-  penl  I  [uentlj  during  micturition  the  stream 
Buddenh  stops  and, after  a  moment,  or  on  change  of  po- 
gition,  the  stream  Sows  again  The  urine  i-  usually  lur- 
bid,  and  :i  sediment,  white  and  floi  culent,  or  charged  with 
mucus  or  soapy  muco-pus,  i-  nol  uncommonly  present, 
Sometimes  the  deposit  i-  stringy,  tenacious,  ropy,  m- 
charged  with  Bandy  sediment;  sometimes  the  discharge 
i-  offensive,  or  charged  n  iili  blood  ;  sometimes  gravel  or 
dculi  pass  away  with  the  urine. 
Painful  priapism  is  often  a  distressing  symptom  of  stone, 

ieciall)  in  children,  who,  ns  a  general  rule,  Buffer  nun 
than  grown  persons  from   all   the   symptoms  oi    stone 
i    tersely  summarizes  the  symptoms  of  stone  under 
four  heads     "  Pain,  chieflj  in  the  glans  penis ;  irril 
ity  of  the  bladder,  with  increased  treq  of  micturi 

tion ;  obstruction  occasionally  to  the  passage  of  urine; 
and  morbid  conditions  of  the  urine,  bloody  urine  in  par- 
ticular." 

Bui  a  surgeon  would  be  greatly  mi-led  if  he  expected 
all  or  manj  "t  these  symptoms  to  I  I   in  every 

case.  Sometimes  the  symptoms  are  bo  insidious  that 
thej  have  escaped  notice.*  It  sometimes  happens  thai 
the  distanl  reflex  pains  experienced  by  the  subjects  of 
stone  are  as  numerous  mplained  of  a-  aris- 

from  uterine  disorders  in   nervous  women.     Pains 
havi  ell  in  the  sole  ol  the  foot,  leg,  thigh,  groin, 

bat  K.  stomach,  and  even  in  the  arm  ;  and  a  burning 

ion  in  the  sole  of  the  fool  has  been  experienced,  like 
ipplication  of  red  hoi  mi  tal 

The  stone  may  have  formed  in  the  most  healthy  indi- 
vidual, with  a  family  history  leaving  nothing  to  be  desired. 
A  brick  dusl  or  w  hitish  deposit  may  have  been  noticed  in 
hi-  urine  from  time  to  time,  bul  antecedenl  mental  or 
physical  exercise  was  made  to  accounl  for  it.  That  dc- 
posil  may  have  I'een  onb,  occasionally  present.  The 
patienl  may  have  almosl  forgotten  any  pain  in  the  region 
of  the  kidneys,  or,  it  recollected,  il  was  attributed  to 
lumbago.  Somewhal  greater  frequency  in  micturating 
m:i\  have  been  noticed,  bul  that  maj  have  been  attrib- 
uted to  cold  ;  i"  illicit  commerce,  perhaps  ;  l  or  to  fric- 
tion from  the  saddle  or  from  ill-adjusted  clothing.  A 
Bmall  calculus  may  have  passed,  and  a  belief  is  begotten 
of  il  that  as  discomfort  is  relieved  there  can  be  no  more. 
Bul  a  stone  of  nearly  the  same  specific  gravity  a-,  the 
urine;  which  tumbles  about  with  every  movement  of  the 
patient,  and  which  gives,  it  may  he,  no  uneasiness  Bave, 
l>i  radventure,  when  it  falls  againsl  or  near  the  neck  of  the 
bladder,  may  be  steadily  growing  bj   accretion  within 

the  Madder. 

A-  there  is  no  symptom  of  stone  which  is  pathogno- 
monic, and  as  the  usual  symptoms  are  more  or  less  sub- 
jective, and,  therefore,  more  or  less  misleading,  the  only 
reliable  means  of  diagnosis  is  touching  the  stone  with  a 
metallic  instrument. 

Exploration  of  the  Bladder.  —  It  is  advisable,  as  1 
have  Bald  elsewhere,  thai  this  should  be  dune,  if  con- 
venient, when  the  bladder  i-  more  or  less  lull.  Bul  this 
is  a  precaution  of  less  momenl  than  i-  often  believed  by 
those  who  erroneously  think  thai  the  bladder  is  always 
in  a  State  Of  contraction  upon  its  ((intents.  An  explora- 
tion of  all  parts  of  the  organ  is  nol  easily  made  when  the 
bladder  is  emptj  .  and  in  case  of  failure  to  find  the  stun'-, 
a  more  thorough  examination  should  lie  deferred  till  the 


*  Ti  l  upon  i"  remove,  and  which 

niii-i   have  commenced  In   In!  enl  .  i  oree  yeai 

(ore  1 1  ten  of 

•  in  .  the  symptoms  did 
nut  nun  Cone,  yet  It  weighed  602  (Idre 

1  \  remarkable  oan   "i  this  kind  was  brought  tome  by  Dr.  Lapthoru 
Smith.     Ti  n  entirely  frn-  From  Irritation,  From  fre- 

quent micturition,  .   pain,  priapism.  01  kind; 

'ion  of  the  urine,      He  contracted 
usual  Bjmiptotnsot  gonorrhoea  and 
med  to  1  >r.  Smitii 
i.nn  exploration  01   the  bladder  was  madeand 
ruin-  ■i.-nt  that  thi  1   urine,  induced 

by  ti;  atiou  and  net  t 

1.  "as  to  have  t  tolids,  chiefly  orio 

Or,  perhaps,  without  giving  to  il  ■  cttona 

ucleni  around  which  the  new  growth 

rnpii  Iding 

material,  either  in  the  form  of  ■  separated  nut  of 

1 1  ha!  Inflammation  with  its  resultant  colloid  muco-pus. 


bladder  is   partly  filled.     Bul    the   bladder  should  not 
be  quite  full,  as  examination  of  &  full  bladder  is  more 

painful  than  is  that   of  one   partially  filled. 
The   injection   of    tepid   water,    or  "of 
other  ll uii I  into  the  bladder,  as  a  prelimi- 
nary i"  sounding,  is.  in  my  opinion,  .. 
tionable,   and    for    reasons   which   will   he 

■  1  .      The  usual  position  . 

patienl  is  on  the  hack,  with  the  l<  u-  wey 
flexed  .  Imi   sometimes   tin    patienl   prt 
an  erect    posture,  mid  it   is  one  to  which  I 
do  ii"!  object  il  he  is  not  of  a  das.-  liab 
syncope.     A    reclining    position   is   sa 

111.  lime-  one  position,  sometimes  an- 
othei    w  ill   be  chost  ially    win 

change  ol   position  i-  expected  to  facili 
the  detection  of  stone.     II  the  si 
righl  banded,  let  him  hold  the  sound  ii. 
righl    hand  .  il    li  tt  handed,  he  should 
his  left  hand  ;  if  ambidextrous,  one  or  the 
other  hand  :  but  let  him  not  change  hands 
during  the  introduction  of  the  searcher,  as 
that  cannot    be  done  without  more  01 
disturbance  ol  the  instrument.    The  tit 
of  the  hand  not  holding  the  explorer  should 
merely  steady  the  penis  till  the  point  of  the 
instrument  has  entered  the  urethra,  when 
there  i-  usually  no  further  use  for  them  till 
the  prostate  is  reached,  and  nol  even  then 
in  children  or  young  adults.     The  pra< 
of  pushing  the  instrument  with  one  hand, 
and  draw  ing  the  penis  with  the  other  is  ob- 
jectionable.      It  is.  no  doubt,  desirable  that 

should  possess  a  thorough  know  li 
of  the  anatomy  of  the  urethra, 
and  of  the  curves  which  it 
make-  in  differenl  pari-  of  its 
-1  knowl- 
is  1  hat  which  i-  acquired 
by  the  constant  practice  of  in- 
troducing catheters  into  ure- 
thra' of  various  dime!, 
and  of  differenl  curve-.     By 

one  possessing  such  experi- 
ence any  arbitrary  rules, 
based  upon  observation  made 
in  the  dissecting  room,  are  often  found  to 
be  faulty.  The  tour  dt  matin  is  very  bril- 
liant ;  but  whether  the  instrument  is  intro- 
duced with  handle  downward  or  upward 
i-  really  of  small  moment.  What  i-  of 
great  moment,  however,  1-  the  alow  'v 
auction  of  the  instrument,  even  when  no 
difficulty  would  be  experienced  in  intro- 
ducing it  rapidly  ;  and.  what  is  often  neg- 
lected, ii-  equally  slow  removal. 

When  the  30und  is  within  the  bladder,  its 
convex    portion,  the  handle    beinir  elevated. 

may  at  once  be  fell  to  strike  againsl  the  -tone 

at  it  lies  behind  the  prostate,  and  near  the 
neck  ol  the  bladder.  If  not,  the  point  should 
be  turned  to  righl  and  left,  then  forward 
and  upward  ;   and  it  not  in  these  situation-. 

the  si,  me  win  noi  uncomi ily  be  fell  as  the 

instrument  is  being  drawn  back  toward  its 
flrsl  position,  If  -till  nol  found,  the  sound 
maj  he  turned,  with  its  point  backward,  in 
the  median  line,  and  then  to  righl  and  left. 

As  a  stone  is  generally  loose  in  the  bladder. 

it  moves  about  with  every  movement  of  the 

patient,  and  although    i!  is  usual  to  find  the 

stone  at  a  second  examination  where  it  was 

ai  the  flrsl  examination,  exceptions  arc  not  I    «  \ 

infrequent,    ruder  ordinary  circumstances,  V  P J 

however,    the   position   is  much   the  same.   ^—* 

A  change  in  the  position  of  the  patienl  will  P10.2186.— ooo- 

often  facilitate  the  .Iclecli. f  -lone.  leys  Searcher. 

As  the  introduction   of  an  instrument  is  often  attended 

with  some  degree  of  irritation,  and  even  danger,  1  fre- 
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quently  sound  with  the  lithotrite  intended  to  be  used  to 
crush  the  stone,  especially  in  cases  where  I  arn  certain  of 
the  existence  of  stone,  or  where  its  existence 
had  been  previously   determined.       But  for 
purely  diagnostic  purposes  I  use  the  sound 
somewhat  "like  that  here  figured  (Fig.  2134). 
The  three  following  are  not 
unlike  each  other  in  size,  nor 
yet  in  curve.   Gouley's  search- 
er (Fig.  2135)  has  a  more  ab- 
rupt curve  than  the  preceding, 
but  the  curve  is  not  yet  suf- 
ficiently-abrupt.    The  nearer 
approach  to  a  right  angle  the 
better.    Little's  searcher  (Fig. 
2136)  has  no  advantage  over 
Gouley's  —  the    curve    being 
the    same    and,     except    for 
children,    the    instrument    is 
too  slender.     Otis's  exploring 
sound    (Fig.     2137),     which 
is   also    used    for    exploring 
strictures,  has  a  more  abrupt 
curve  than  the  preceding.   An- 
drews's searcher  (Fig.   2138), 
such  as  he  exhibited  to  the  Ill- 
inois State    Medical   Society, 
utilizes  the  sense   of  hearing 
as  well  as  touch.     The  instru- 
ment which  he  used  consists 
of  a  tube,  hollow  or  solid,  at- 
tached to  an  ordinary  Thomp- 
son's searcher,   and  the   free 
end,  which  is  armed  with  an 
ear-piece,  is  placed  in  the  sur- 
geon's ear.     The  suggestion  is 
an  ingenious  one,  but  I  doubt 
if  the  normally  delicate  sense 
of  touch  possessed  by  the  sur- 
geon will  ever   receive  much 
aid  from  the  invention.    What 
cannot    be     felt     cannot    be 
heard,  and  what  can  be  felt 
need  not  be  heard.     Generally 
we  succeed  in   both   hearing 
and  feeling,  but  I  doubt  if  the 
well-heard  click  was  ever  so  convincing 
to  my  mind  as  the  sensation  conveyed  by 
the  sense  of  touch.    Billroth's  sounding-board  (Fig.  2139), 
attached  to  a  steel  sound,  is  an  interesting  contrivance, 
but  its  use  will  never  become  general.     I  can  conceive  of 
no  sound  registered  by  the  sense  of  hearing  that  can  aid 
the  sound  which  is  felt  when  a  stone  is  struck.     The 
angler  who  feels  a  nibble,  though  perchance  of  one 
of  the  tiniest  of  the  finny  tribe,  would  not  be  much 
aided  were  a  sounding-board   attached  to  the  end  of 
the  rod  he  holds  in  his  hand,  and  applied  to 
the  ear.     The  size  of  the   fish,  if  there  be  a 
fish,  and  the  family  group  to  which  it  be- 
longs, will  not  be  elucidated  by  a  sense  which 
usurps,  interferes  with,  and  which,  up  to  the 


present,  has  not  aided  the  patient  angler.  The  name 
of  the  distinguished  inventor  of  the  sounding-board 
however,  will  do  much  to  secure  its  survival  of  any 
criticism  which  may  be  hazarded.  The  credit  of 
having  suggested  auscultation  as  an  aid  to  diagnosis, 
when  the  sense  of  touch  was  considered  insufficient 
to  detect  the  click  of  a  small  and  soft  stone,  is  due, 
unquestionably,  to  Laennec.  He  suggested  mediate  or 
immediate  auscultation  of  the  hypogastrium,  either  with 
the  stethoscope  or  the  naked  ear,  while  the  sound,  in  its 
voyage  of  discovery,  was  within  the  bladder.  Ashmead, 
recollecting  that  air  is  a  better  conductor  of  sound  than 
water,  thought  of  filling  the  bladder  with  it ;  and  Moreau 
de  Saint-Ludgere,  fifty  years  ago  (1837),  anticipated  both 


Fig.  2136.— 
L  i  ttle's 
Searcher. 


Fig.  2137.— Otis's 
Exploring  Sound. 


Andrews  and  Billroth  in  placing  the  ear-piece  of  a  stetho- 
scope upon  the  ordinary  sound. 

Thompson's  searcher  (Fig.  2140)  has  the  double  advan- 
tage— if  it  bean  advantage — of  sound- 
ing and  of  securing  at  the  same  time 
a  sufficient  quantity  of  urine  for  pur- 
poses of  examination.  The  shape  of 
his  instrument  is  unexceptionable, 
but  I  have  always  regarded  a  solid 
instrument  as  preferable  to  a  tubular 
one,  and  the  urine  rushing  through  to 
the  receptacle  in  the  handle  may  be 
sometimes  misleading.  Its  chief  ad- 
vantage, that  of  gathering  the  water, 
is,  after  all,  but  inconsiderable,  as 
the  patient  can  easily  furnish  other- 
wise what  may  be  required. 

Although  all  these  instruments  ap- 
proo.cli  perfection  in  shape  there  is 
still  another  which  I  consider  prefer- 
able. It  differs  but  little  from  some 
of  those  already  figured,  but  that  lit- 
tle is  important.  It  is  not  always  so 
easily  introduced,  but  when  within 
the  bladder  it  can  be  turned  more 
easily  in  all  directions  than  a  longer 
curved  one.  It  is  about  the  size  of  a 
No.  8  catheter,  English  measure.  It 
differs  from  Van  Buren's  in  being  of 
uniform  size  throughout,  and  from 
Benique's  in  not  being  bellied  back- 
ward at  the  curve,  both  these  modifi- 
cations appearing  to  me 
objectionable.  It  is  well, 
however,  to  be  provided 
with  similar  instruments 
of  a  longer  curve — like 
that  of  the  ordinary  cathe- 
ter— and  corresponding  to 
the  usual  curve  of  the 
urethra.  Although  this  is 
different  in  different  per- 
sons, the  curve  long  since 
adopted  by  Pare,  after- 
ward by  Heurteloup,  and  more  recently  by 
Thompson,  is  that  wdrich  would  seem  to  be 
the  most  generally  approved  in  America, 
namely,  a  curve  equal  to  one-fourth  the  cir- 
cumference of  a  circle  three  and  a  third 
inches  in  diameter.  Sometimes  a  long  curved 
instrument  will  detect  a  stone  which  a  short 
curved  searcher  had  not  touched.  The  size 
of  the  sound  should  be  much  under  the  cali- 
bre of  the  ure- 
thra to  be  exam- 
ined, so  as  not  to 
be  impeded  in 
any  way  by  be- 
ing grasped ;  yet 
not  so  small  as 
to  permit  the 
urine  to  flow 
away  too  read- 
ily. But  the  sur- 
geon should  be 
provided  w  i  t  h 
sounds  of  vari- 
ous sizes,  to  suit 
patients  of  dif- 
ferent ages  and 
with  varying 
calibre  of  ure- 
thral canal.  In  children  the  instrument  will, 
of  course,  be  smaller,  and  as  the  bladder  is 
relatively  higher  in  the  child  than  in  the 
adult,  the  curve  should  be  more  abrupt. 

Endoscope. — In  1867,  when  visiting   Eu- 
rope, I  took  great  interest  in  the  method  of  examining 
the  abdominal  viscera  by  lighted  tubes.     Dr.  Cruise,  of 


Fig.  2138.— Andrews's 
Searcher. 
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Fig.  2139.— Steel  Sound  and  Billroth's 
Sounding-board. 


Fig.  2140.— 
Thompson's 
Searcher. 
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Dublin  perfected  an  Instrument  which  bor<  bis  name, 
and  from  which  mucb  was  expected.  1  was  one  of  toe 
Banguine,  and  provided  myself  with  an  endoscope  where 
with  to  explore  the  mucous  pouches  and  <  anal-  of  loyal 
Canadian-  Bui  I  received  ii"  assistance  from  its  em- 
ployment,  and  now  thai  I  have  discontinued  it,  1  may 
Btati    l  ■  ceive  no  case  in  «  hid  liable  in- 

formation  cannot  be  obtained  with  other  means  of  diag- 

The  electric  lamp  ma\  some  day  perhaps  do  mi 
make  diaphanous  the  interior  of  the  body,  and  especially 
the  bladder.  But  the  apparatus  which  would  be  ni 
sarilj  introduced  within  the  latter  viscus  would  be  nol 
less  clumsy  than  the  stone  Bearcher,  and  would  give  re- 
sults infimtelj  less  satisfactory.  It  is  now  nearh  twenty 
years  since  1  firs)  witnessed  the  experiment,  in  Paris,  of 
lighting  up  the  abdomen  through  the  rectum ;  yel  diag- 
nosis of  abdominal  tumors  has  nol  beenmuch  aided  by 
the  contrivance.  Still  less,  1  believe,  will  be  the  infor- 
mation obtained  regarding  the  contents  of  the  bladder. 

Anasthetict      li    is    a   question    whether   anaesthetics 

ahould,  or  should  not,  be  used  in  <  xplorati i  the  bladder. 

L'n  del- nidi  nary  circumstances,  an  anaesthetic  is  not  necee 
sarj .  except,  to  use  Mr.  Giant's  words,  "  when  the  bladder 
is  unusual lj  sensitive,  or  irritable  and  spasmodic,  or  the 
patient  i-  too  restless  for  examination."  But,  ii  is  rather 
the   sensitiveness   of    the    urethra  with  which  we  have 

chiefly  in  dial  ;  and  n] its  tolerance  or  intolerance  of 

the  presence  or  passage  of  an  instrument,  depends  the  em- 
ployment or  non  employment  of  an  anaesthetic.  In  the 
large  majority  of  cases  I  do  not  use  anaesthetics,  either 
for  exploring  the  bladder  or  while  crushing  the  stone. 
Should,  however,  anaesthesia  be  decided  upon,  measures 
should  be  taken  so  thai  the  preliminary  sounding  maybe 
at  once  follow  ed  by  crushing. 

It  is  nol  al -  the  existence  of  Btone  which  sounding 

elicits,  lint  !•')  it-  situation  ;  {>>)  its  freedom,  or  (c)  its 
encysted  condition;  (d)its  size;  (e)its  weight;  (/)  its 
hardness;  (g)  its  shape;  (h)  the  condition  of  its  surf  a 
and,  w  I  if  n  more  than  one,  (i)  the  number.  All  these  can 
rallj  be  made  out,  if  not  with  certainty,  at  least  with  a 
faird  probability.     The  situation  is  6rst  ascer 

tained  -whether  forward,  near,  or  to  one  side  or  other  of 
the  neck  of  the  bladder,  or  backward  near  the  fundus, 
<>r  behind  the  prostate  -the  latter  a  not  uncommon  sit- 
uation in  old  men.  Itafreedom  can  in-  easily  ascertained 
by  dipping  the  point  around  and  beneath  the  stone. 
movements  which  will  be  found  to  be  impossible  when 
tin  stone  is  encysted.     The  ease  with  which,  having  been 

f   touched,  it  can  be  touched  again,  will  establish  its 

freedom.  Itasia  can  be  approximately  conjectured  bj 
passing  the  point  or  the  convex  part  of  the  sound  over 
the  calculus,  and  i  stimating  the  distance  it  bas  travelled. 
II    fell   in  whatever  direction  the  sound  i-  turned,  it  is 

reasi  lude  i be  si ■  is  a  large  one.     It-  size, 

how  i  be  established  with  precision  by  the  lithotrile, 

ii  I the  handle  of  which  the  Bcale  will  indicate  the  size 

or  the  calculus  within  it-  jaw.  Its  weight  bears  a  direct 
ts  size,  although  i  alculi  of  different  structures, 
and  of  different  chemical  constitution  are  of  different 
weight.  W  lien  the  calculus  is  grasped  with  a  lithotrite 
and  carried  from  one  part  to  another  of  the  bladder,  its 
weight  may  be  estimated ;  bul  for  this  a  sufficiently  capa- 
cious bladder  is  necessary.  It-  hardness  can  be  readily 
rtained  by  the  sound  or  click  elicited  when  -truck. 
A  phosphate  rives  a  dull,  muffled  Bound;  a  mulberry 
gives  a  sharp  click  ;  while  uric  acid  calculi  give  sounds 
which  are  intermediate  The  ehapi  ol  tie  -tone  K  not 
always  easilj  determined;  but  the  condition  of  its  sur- 
fs i  it-  smoothness  or  roughness,  i-  not  difficult  to  a 
practised  hand      But  when,  as  sometimes  happens,  the 

mUCOUS   coat    ol    the    Madder   i-    cow-red    with    calculi   at 

tai  bed  t<>.  and  more  or  less  buried  in  it-  Burface,  the  di- 
agnosis  is  nol  easily  made,  and  I  have  known  more  than 
one  distinguished  Burgeon  mistake  that  condition  of  the 
bladder  for  calculi,  with  the  disagreeable  result  of  per- 
forming  an  unnecessary  and  useless  operation.  The  ques- 
tion of  /■  ■ni,l;  r  may   be  Usually  decided  w  itli  the  lithotrite. 

With  a  calculus  firmly  within  the  jaw-  of  the  instrument 


tin-  lithotrite  i-  made  to  grope  for  other  calculi,  when, 
it   there   i-   more   than   one  calculus,  sounds  are  elicited 
which  could  not  be  caused  by  the  imprisoned  stoni 
this  wap   the  preseno    ol  a  second  or  third  calcul 
be  made  out.     I  Jut  when  calculi  are  numerous,  as  some* 
times  occurs,  the  number  cannot  be  ascertained.     Many 
years  ago  I  examined  an  old  man,  and  made  out  the  ex- 
istence ol   several  calculi.     Hut    I    could    not  evei 
jecture  the  number.     By  lateral   lithotomy    I    removed 
twentj  five  calculi  of  uniform  size  and  shape,  each  alxiut 
the  -i/e  of  a  hazel  nut.    The  number,  or  am  thing  liketha 
number,  could  not  have  been  conjectured  in  this  i 

But  calculi  may  exist,   even  lame  calculi,  and  i 
detection,  notwithstanding  careful   and  repeated  exami- 
nations.    Almost  ever}  work  on  surgery  contains 
such  admissions  of  failure-,  i!   failure-  they  are.  and  to 
thesi    reference  i-  requested.     I  have  already   chronicled 

ol    Desire1  Bayard,  in  whom  stone  in  tin 
der  was  suspected.    <>n  introducing  a  sound  for  tin 
time  the  calculus  was  al  once  felt.     Next  day  the  patient 
w as  placed  upon  the  ope  rating-table,  and  chloroform  was 
administered  preparatory  to  operating.     The  sound  was 
again  introduced,  but  alter  a  long  and  careful  examina- 
tion    I     failed    tO   detect    the   stone.      The    pat  it'll  t  W  a-   fre- 
quently  examined  during   the  next  three    weeks   by  the 
then  senior  surgeon  of  the  hospital,  the  late  Dr.  \ 
— whose  surgical  experience  was  perhaps  never  exi 
on  this  continent— and  myself,  the  patient  sitting, stand- 
ing, and  lying,  and  when  prone  and  supine,  with  instru- 
ments of  even  degree  ot  <  urvature;  hut  the  desired  click 
was  neither  heard  nor  felt.     One  day,  when  examining 
him  in  bed,  1  caused  him  to  kneel,  and  bend  forward 
upon   hi-   hand-,  when   the  characteristic  click,   which  I 
had  heard  al  the  first  examination,  was  again  elicited.     1 

turned  the  si out  ol  it-  position  below  the  prostate, and 

with  Civiale's  lithotrite  seized  it  and  reduced  it.  as  was 
then  the  practice,  in  a  few  seances.    The  -tone  was  of  uric 
acid,  and  thedebri-  weighed   upward   of  an  ounce  ami  a 
half.     Who  does  not  know  the  history  of  the  monk  who 
bequeathed   his  body   for  dissection   purpose 
vinced  was  he  of  being  the  subject  of  calculus.     He  had 
l>een  frequently  sounded,  but  no  -tone  was  discovered. 
After  death,  however,  a   large  -tone  was  found  in  the 
bladder,  and  almost  within  the  scrotum.     Mist;,. 
like  character  have  been  numerous      Velpeau  had  pa* 
sonal  knowledge  of  four  such  cases     S  Coopei    - 
and    several    other- one.  two.  or   three  cadi,  when 
was  suspected  but  not  found  ;  while  the  number  is  .-till 
greater  of  large  stones  discovered  after  death  w  hich  were 
not  suspected  during  life.     It  i-  nol  easy  to  account  for 
the  difficulty  experienced  in  again  finding  a  stone  once 
found — occurrences    which    have    puzzled    surgei 
every   age,  and  especially   such  men  as  Choparl 
champes,  Brodie,   Dupuytren,  Cluselda,  and  Pelleteaa, 
Is  it,  as  claimed,  an  interposed  membrane,  which 
ually  prevents  the  recognition  of  stone'.'    or  is  it   that 
pouches  exi>t.  and  partially  or  almosl  w  holly  hide  th<  <  al- 
culus  '.'     Various  opinion-  have  been  expressed  as  to  this 
question.     I  shall  nol  hazard  an  expression  of  my  belief 
in  tin  matter,  but  simprj  state  the  fact  that  a -ton' 
of  Large  -i/e.  may  long  escape  detection,  and  when  found 
may  not  again    be   easilj   struck,  although   its   position 
at  the  first  examination  had  been  carefully  noted. 

But  if  calculi  sometimes  exist,  yel  defy  detection,  it 
.sometime-  happen-  that  calculi  arc  believed  to  bed' 
which  do  not  (xi-t.  except  subjectively.  Certain  con- 
ditions of  the  urinary  apparatus  often  give  rise  to  a  suspi- 
cion of  the  presence  of  stone.  Who  has  not  felt  the  instru- 
ment strike  against  what  he  erroneously  considered  to 
be  a  stone?  and  numerous  have  been  the  operations  for 
stone  when-  none  existed.  Brodie.  Cloquet,  11 
and  Velpeau  were  among  the  number.  Tin-  chief  sourosl 
of  error  in  these  cases  which  I  have  summarized  are.  in 
tie  order  of  frequency:  (a)  an  uneven,  irregular  condi- 
i  the  lining  membrane  of  the  bladder  ;  (b)  the/oid" 
ing  of  that  membrane;  (c)  its  roughened  condition,  as  if 
sanded,  [d)  the  sudden  jolting  movement  often  experi- 
enced in  turning  the  point  ol  the  sound  quickly  from  the 
middle  line  to  right  or  left  ;  (e)  fibroid,  polypoid,  or  stir- 
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rhous  masses,  attached  or  free,  in  airy  part  of  the  blad- 
der ;  (/)  bony  or  other  tumors  of  the  pubis,  sacrum,  or 
ischium  ;  {'j)  the  striking  of  the  handle  of  the  instrument 
against  a  button  on  the  patient's  or  surgeon's  clothing ; 
(A)  indurated  faeces  in  the  rectum  ;  and  (i)  in  females,  a 
misplaced  uterus  or  ovary.  These  possible  sources  of 
error  make  it  advisable  not  to  be  satisfied  with  once 
touching  the  stone. 

The  existence  of  a  calculus  having  been  established,  it 
is  of  some  moment  to  decide  which  operation  should  be 
selected.  The  methods  spoken  of — electricity,  galvanism, 
Injections,  or  what  is  called  litholysis,  i.e.,  the  use  of 
mineral  waters  by  the  skin,  mouth,  bladder,  or  rectum, 
are  too  unimportant  to  require  notice.  The  operation  of 
cutting,  or  that  by  crushing,  will  alone  afford  relief  to  the 
sufferer.  The  spontaneous  cure,  without  operation,  can 
only  occur  in  persons  in  whom  the  stone  has  recently 
formed  ;  and  the  possible  chance  of  ulceration  through 
the  perineum  is  too  remote  to  encourage  the  sufferer  to 
defer  an  operation. 

All  operations  in  surgery  are  attended  with  certain  risks 
connected  with  the  operation  itself,  while  others  are  con- 
nected with  the  individual  operated  upon.  To  lithotomy, 
there  must  ever  remain  the  risk  of  "  shock,  haemorrhage, 
wounding  rectum,  inflammation,  usually  pelvic  cellulitis, 
or  cystitis,  urinary  infiltration,  deep-seated  abscess,  gan- 
grene, peritonitis,  phlebitis,  pyaemia  or  purulent  infiltra- 
tion, erysipelas,  sympathetic  affections  of  distant  organs, 
as  of  the  brain  or  pleura,  or  those  of  the  bladder,  extend- 
fag  to  the  ureter,  kidneys,  rectum,  or  intestines  ;  "  added  to 
which  are  the  possible  chance — especially  inyoung  children 
— of  missing  the  bladder  with  the  knife,  and  the  great  risk 
of  the  operation  in  persons  suffering  from  pre-existing 
■disease  of  the  kidney.  The  discussion  of  these  subjects 
belongs  to  another  writer.  I  shall  merely  state  that  the 
operation  of  lithotomy  must  be  considered  in  connection 
with  these  possible  accidents  and  contingent  dangers. 

Lithotomy  being  so  formidable-looking  an  operation,  so 
•soon  as  an  almost  bloodless  operation  was  proposed  in 
substitution  the  latter  was  pronounced  to  be  compara- 
tively free  from  danger.  Some  held  that  the  knife  should 
be  laid  aside,  that  the  lithotrite  would  suffice  for  every 
form  and  variety  of  stone.  But  experience  has  taught 
that,  while  lithoirity  is  undoubtedly  the  better  and  safer 
operation  when  it  can  be  performed,  there  are  yet,  and 
there  always  will  be,  cases  which  can  be  relieved  only 
by  the  knife.  These  cases  of  compulsory  lithotomy  are 
becoming  less  frequent,  for  two  reasons  :  First,  the  great 
improvement  in  modern  lithotrites  which  enables  them 
to  crush  stones  which  were  formerly  considered  beyond 
the  crushing  process  ;  second,  the  usually  earlier  recog- 
nition of  stone,  and  consequently  its  earlier  removal. 

But  lithoirity  has  its  own  dangers,  some  of  them  attend- 
ing the  operation,  and  others  occurring  afterward  ;  and 
these  I  shall  briefly  enumerate  :  (<i)  Impaction  of  stone  in 
the  female  blade  of  the  lithotrite  and  consequent  lacera- 
tion of  the  neck  of  the  bladder  and  of  the  urethra,  on 
forcible  withdrawal  of  the  instrument  ;*  (b)  retention 
of  urine;  (c)  irritation  of  the  bladder;  (d)  cystitis;  (,) 
anal  irritation  ;  ( /')  nephritis  ;  (</)  suppression  of  urine  ; 
(h)  sympathetic  irritation  of  the  testicles  ;  (/)  abscess  in 
the  prostate  ;  (k)  congestion  of  veins  around  the  neck  of 
the  bladder  ;  (/)  pus-poisoning  ;  (///)  exhaustion  ;  (//)  dis- 
turbance of  the  nervous  system  ;  (o)  arthritis  of  a  quasi- 
rheumatic  character,  leading  sometimes  to  pus  in  the 
joints.  These  are  all  possible  occurrences,  though  many 
are  rare. 

I  have  rarely  noticed  any  untoward  symptoms  arise  dur- 
ing or  after  the  operation  of  lithotrity.  Urinary  fever  I 
have  seen  occasionally.  It  is  always  an  anxious  matter, 
as  the  fever  may  denote  a  severe  or  a  slight  disturbance, 
the  degree  of  severity  bearing  no  direct  ratio  to  the  ele- 
vation of  temperature. 

*  This  is  more  frequent  than  is  generally  supposed.  I  knew  a  distin- 
guished surgeon  to  whom  this  accident  occurred.  A  hard  stone  was 
partially  forced  into  the  female  blade  ;  the  male  blade  could  not  be 
closed,  nor  could  the  calculus  be  detached.  The  surgeon,  a  powerful 
man,  withdrew  the  open  instrument  by  force,  and  the  coup  cCalMete  was 
soon  followed  by  death. 


Crushing  and  cutting  have  many  dangers  in  common. 
The  irritation  sometimes  caused  by  the  passage  of  the 
sound  or  lithotrite  for  crushing  is  not  greater  than  that 
caused  by  the  passage  of  a  grooved  director  intended  to 
guide  the  lithotomist.  More  than  fifty  years  ago,  when 
lithotrity  was  yet  in  its  infancy,  the  operation  of  crushing 
was  considered  much  less  dangerous  than  lithotomy;  and 
still  the  field  of  the  lithotomist  is  being  steadily  circum- 
scribed, while  the  horizon  of  the  lithotrotist  is  being 
more  and  more  extended.  To  illustrate  how  much  surgi- 
cal opinion  has  changed  in  this  respect  I  shall  mention, 
first,  age.  Until  quite  recently  every  person  under  fifteen 
years  of  age,  suffering  from  stone,  was  lithotomized  ;  now 
it  is  not  unusual  to  operate  with  the  lithotrite  on  children 
of  not  over  one-third  that  age.  Formerly,  old  men  with 
enlarged  prostates  were  cut  for  stone  ;  now,  persons  of 
the  most  advanced  age  submit  to  lithotrity,  and  the  size 
of  the  prostate  does  not  prevent  crushing.  Formerly, 
stricture  forbade  the  use  of  the  lithotrite  ;  now  it  does  not. 
I  have  more  than  once,  but  under  exceptional  circum- 
stances, divided  stricture,  with  Otis'  instrument  for  di- 
lating and  dividing,  and  lithotritized  at  the  same  seance. 
And  if,  as  is  usual,  time  be  allowed  for  the  gradual  dila- 
tation of  the  canal  for  stricture,  as  a  preliminary  to  lithot- 
rity, the  frequent  introduction  of  instruments  for  one 
purpose  familiarizes  the  capricious  canal  to  the  intro- 
duction of  others  for  a  different  purpose.  Formerly, 
inability  to  retain  the  water  four  hours  eontraindicated 
crushing  ;  now,  we  sometimes  lithotritize  when  the  urine 
cannot  be  retained  as  many  minutes.  Formerly,  only 
small  and  friable  stones  were'  crushed  ;  now,  larger  and 
harder  calculi  are  broken  with  ease  and  safety.  The  size 
of  a  stone  is  practically  limited  by  the  power  of  the 
jaws  of  the  lithotrite  to  grasp  it  ;  and  its  hardness  is  lim- 
ited by  the  power  of  the  instrument,  to  crush  it.  Formerly 
the  intolerance  of  the  urethra  for  instruments  stood 
in  the  way  of  the  less  bloody  operation,  and  I  confess  to 
sonic  doubt  as  to  this  question.  The  intolerance  exhib- 
ited by  the  urethra  is  so  great  in  sonic  persons  as  to  make 
the  repeated  introduction  of  an  instrument  something 
to  be  avoided,  if  possible.  The  variations  in  temper  of 
the  urethra  are  very  great.  Some  urethra-  seem  not  to 
feel  the  introduction  of  an  instrument  or  the  injection  of 
caustic  lotions  ;  others  sutler  severely  from  the  gentlest 
manipulation  of  a  well-shaped  moderate-sized  instrument, 
or  the  injection  of  tepid  water.  Nor  are  these  disturb- 
ances purely  subjective,  for  I  have  more  than  once  seen 
formidable  urethral  fever,  with  all  its  accompaniments, 
set  up  by  the  passage  of  an  instrument  lor  the  purpose  of 
exploration  or  catheterization.  But  now,  when  one  sitting 
is  usually  sufficient,  even  this  ill-temper  of  the  urethra, 
which,  as  Sir  B.  Brodie  says.  "  varies  as  the  temper  of 
the  mind,"  is  not  an  obstacle  to  the  performance  of 
lithotrity  in  cases  otherwise  suitable  for  that  operation. 

The  question  of  cutting  or  crushing  for  stone  in  cases 
of  diseased  kidneys  is  not,  methinks,  a  puzzling  one. 
Many  will  recollect  the  odium  endeavored  to  be  cast  upon 
a  distinguished  English  surgeon,  who  crushed,  when  it 
was  contended  he  should  have  cut,  a  dethroned  poten- 
tate suffering  from  stone.  The  howl  was  unreasonable, 
prompted  partly  by  wounded  national  amourpropre  across 
the  channel  and  partly  by  professional  jealousy  nearer 
home.  As  I  can  conceive  no  condition  of  the  bladder  to 
contraindicate  the  operation  of  crushing  as  compared 
with  cutting.  I  can  conceive  no  condition  of  the  kidneys, 
not  even  with  albuminous  urine,  which  should  influence 
a  decision  in  favor  of  the  latter.  Not  even  a  chronic 
nephritis  or  chronic  pyelitis,  which  had  resulted  in  more 
or  less  degeneration  of  the  kidneys,  should  lead  to  the  se- 
lection of  the  knife,  but  rather  to  its  rejection  in  favor  of 
the  lithotrite  ;  for  these  conditions  of  the  kidney  are  ad- 
mittedly "most  prejudicial  to  recovery  alter  lithotomy." 
It  goes  without  saying  that  a  healthy  condition  of  the 
kidneys  is  most  desirable  ;  but,  taking  them  as  we  some- 
times find  them,  and  admitting  that*  we  cannot  improve 
them,  lithotrity,  properly  performed,  will,  I  think,  disturb 
them  less  than  lithotomy. 

Space  is  not  afforded  for  the  discussion,  at  greater 
length,  of  the  relative  advantages  of  the  two  operations. 
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mi  the  operation  Itself  and  on  the 
ner  oi  its  performance  : 

Preparation,     [t  is  well  to  have  the  skin  actio/ 
erly.    A  laxative  do  tor-oil  Bhould  be  given  the  day 

before,  and  a  copious  em  ma  ol  water  on  the  mornin 
the  operation.     This  enema  Bhould  have  all  passed  awai 
befo  ion.     Bul  beyond  this,  the  less  time 

wasted  in  the  preparation  of  a  patient  for  an  operation 
intended  to  relieve  him,  the  better.  Listen  was  oi  this 
opinion  \\  iili  reference  to  lithotomy,  and  seemed  to  think 
emptying  the  rectum  was  the  onlj  needful  preparation. 
In  giving  this  advice,  I  well  know  thai  eminenl  Burgei 
counsel  thai  "  the  bladder  Bhould  be  broughl  into  as  quiel 
a  condition  as  possible"  -thai  the  patient  Bhould  be  kepi 
at  resl  for  several  day-.  Bui  the  readiest,  the  best,  the 
only  way  of  diminishing  the  irritabiiitj  of  the  bladder, 
is  to  remove  from  within  it,  «  itli  as  little  delay  as  pi 
ble,  the  cause  of  thai  irritability.     Resl  for  a  time  in  the 

iimbenl  position  i-  o  isable  and  generally  af- 

fords relief ,  as  ii  permits  the  stone  to  drop  away  from 
the  more  sensitive  pan  ol  the  neck  of  the  bladder  and 
its  vicinity.  Medicated  injections  to  diminish  the  irri- 
tability of  the  bladder  are  nol  to  be  recommended.  It 
has  been  d  that  an  irritable  bladder  should  be  de 

I'ir- :  1  of  ii-  in  Hal  :i  in-,  l>\  emolli;  iii  injections  thai  the 
urethra  should  be  habituated  to  the  passage  of  metallic 
instruments;  thatthe  bladder  should  be  partially  filled 
with  tepid  water,  with  or  withoul  boracic  acid,  carbolic 
ibic,  or  the  emollient  linseed  ;  and  latterly, 
the  injection  of  a  solution  of  cocaine  has  been  advised, 
the  bladder  should  contain  water  of  two  or  more 
hours.     These  recommendations  are,  in  great  measure, 

en sous.     The  readiest  way  to  diminish  the  irritability 

of  the  Madder  is  to  remove  the  calculus  which  lias  given 
risi  to  the  irritabiiitj  . 

[f  the  urethra  can  become  accustomed  to  and  tolerant 
of  the  passage  of  a  bougie,  ii  can  become  toleranl  of  the 
presence  oi  the  lithotrite.  Ii  is  nol  to  be  forgotten,  how- 
ever, thai  the  urethra  has  its  periods  of  tolerance  and 
periods  of  intolerance;  and  thai  it   is  well  to  select,  it' 

possible,  one  Of  its   good   days      thai    IS,  when  the  patient 

is  in  a  heiter  than  usual  condition.  1  have  often  noticed 
with  surprise  lu>\\  easily  the  introduction  of  an  instru- 
ment is  inline  at  cue  time  and  nut  at  another,  and  have 
chronicled  in  mj  own  practice,  and  in  that  of  colleagues, 
cases  when-  the  introduction  of  a  sound  had  been  fatal  in 
individuals  who  had  already  repeatedly  borne  tie  larger 
operation  w  ithoul  Lnconi  enience. 

Filling  tlje  bladder  with  tepid  water,  under  the  impres- 
sion that  the  movements  oi  the  lithotrite  will  he  i 
easier,  i-  a  mi-take.  It  i-  very  desirable  that  the  bladder 
should  contain  a  few  ounces  of  the  fluid  that  is  nai 
to  it— bul  the  injection  of  fluid,  however  bland,  is  the  in- 
jection of  fluid  to  which  the  Madder  is  nut  accustomed. 
The  walls  nf  the  bladder  are  nut  contracted  upon  its  eon- 
tent-,  -o  i  hat  the  lithotrite  can.  move  as  readilj  in  an  empty 
bladder  as  in  a  full  one.  Between  an  empty  bladder  and 
a  full  one  however,  there  i-  ajsondition  of  partial  ful- 
ness which  i-  desirable,  not  for  the  additional  facility 
it  affords,  bul  for  the  evidence  it  gives  of  the  bladders 
toleranci  mtained  fluid.     Formerlj  the  quantity 

contained  below  which  it  was  inadvisable  to  operate  was 
betwi  .ad  -i\  ounces.    Within  the  pasi  few  years 

the  Biz  or  eight  ounce-  have  been  reduced  to  four ;  and 
these  again  to  two.  For  mj  pan  [  have  always  taken  the 
bladder  as  1  ion  ml  it.  and  proceeded  to  operate  without  anj 
injection  whatever.     I  was  led,  many  years  ago,  to  adopl 

this   method    tr ibserving  that   an   injection  of   warm 

water  causes  more  pain,  and  arouses  a  patient  from  an 
apparently  deeper  sleep,  than  does  the  use  of  the  lithotrite. 
[f  it  is  unadvisable  to  operate  when  the  bladder  is  empty, 
it  i-  equallj  unadvisable  to  operate,  as  is  sometimes  done, 
when  the  bladder  is  full.     There  is  a  desirable  medium : 

and  thai  i-  the  partiallj    Oiled  Madder      when  the   patient 

i-  noi  desiring  to  pass  a  d  when  the  bladder  has 

not  b  otlj  emptied.     When,  however,  the  patient 

has  inadvertanth   voided  his  urine  recently,  or  at  the  mo 

men!  ..I  m\  \i-it.  the  operation  is  never  deferred  a  mo 
mint  for  a  refilling. 


Method  oi    Operating.-    Mj  remarks  elsewhi 
this  subject   are  so  recent  that  'l  transcribe  tin 
tento      It'    patient's  body  should  be  so  elevated  that  the 
ii  arm.  while  operating,  may  he  nearly  hori. 
zontal.    II  the  patient  i-  in  bed  the  surgeon  ma\ 
at   his   side  ;   it    the   patient    i-  on  the   operating 
BUrgl  '  'ii  Bhould  -land. 

The  operator  being  ii] the  right  side  of  the  patient; 

who  lies  upon  hi-  hack  with  his  head  and  shou 
elevated  and   his  thighs  Hexed,  the  clo-ed  lithotrite, 

1  and   in  the   right  hand,  i-   slowly  introduced  within 
the  meatus  in   the  same  manner  as  an  ordinary  cathi 
penis   being  supported    merely — not    seized— h\ 
.  and  middle  ringers  of  the  left  hand.      It  i- 
moinciit  on  w  hieh  -idc  the  operator  chooses  to  place  hi  ni- 
sei!     but    it    i-  of  importance    that,    havini 

side,   he  BhOUld   keep  to  it. 

At  tin    beginning  of  my  hospital  career  the  righl  -ide 
of  the  patient  set  tned  to  me  preferable,  and  1  adopted 
and  now,  from   habit  perhaps,  consider  it  the  easier 
more  natural  one,  and  I  then  ommend  it.     It 

the  pi  ill' h    I   generally  saw    -elected  by  ('i, 

and  by  Sir  Philip  Cram pt on.  The  introduction  ol 
lithotrite  i-  practised  bj  some  indifferently,  eithei 
tine  or  standing,  and  on  the  right  or  left  side  ol 
patient. 

If.  with  an  instrument  of  such  inconsiderable  v 
as  a  catheter,  it   i-  not  allowable  to  add  much  additi 
weight,  siill  less  i-  it  allowable  with  an  instrument 
ready  many  times  heavYer.     The  increased  weight  of  the 
lithotrite   is  alone  more  than  sufficient,  when  once  il 
passed  the  meatus,  to  insure  ii-  passage  along  the  urethra 
and  into  the  bladder.    The  calibre  of  the  canal  i-  now  | 
less  than  at  the  meatus,  and  there  alone  a  slight  amount 
of  pri  ith  a  somewhat  rotatory  movement,  maj 

allowable.     The  meatus  i-  rarclj  as  wide  as  the  rest  of 
the  urethra,  even  in  the  healthiest   persons,  and  in  tl 
win.  have  never  had  balanitis.     My  experience  in  this 
spect    corresponds   with  thai   of   Mr.  Berkeley   Hill,  who 
think-  that   the  meatus  is  "  normally  narrower  than 
rest  of  thi  oi  that  it-  morbid  contraction  i-  exi 

ingly  common."     The  meatus  once  passed,  no  difficulty 
i-  generally    experienced   till   the   instrument   i-  ben 
the  pubic  symphj  sis,  «  hen  ii-  handle  must  be  depn  -- 
This  carrie-   ii    beyond   the  membranous  portion,  win 
delay  sometimes  occurs,  and  to  the  prostatic  portion,  when 
difficult]  is  sometimes  expi  rienced,  especially  in  old  men, 
in  whom  prostatic  enlargement  is  usually  accompanied  by 
elongation  of  the  corresponding  portion  of  the  urethra. 
I.,  such  a  degree  as  sometimes  to  lead  the  inex] 
surgeon  to   believe  that   his  lithotrite  i-  already  in  the 
bladder   when    it-   point   may  be    impinging  agaiusl   the 
Superior  wall  of  the  urethral  canal. 

\\  hen  w  ithin  the  bladder  it  i-  advisable  to  advance  the 

instrument  well  along  tin   tl f  the  organ,  to  makes 

of  it-  being  complete!]  within  the  cavity,  before  com- 
mencing the  searcli  for  the  calculus.  Not  infrequently 
the  instrument,  as  it  advances,  strikes  against  I  lie  -t 
[f  not,  it  is  to  be  again  slowly  withdrawn  to  just  within 
the  in  i  k  w  ben  the  instrument  is  made  to  dip  gently  from 
righl  to  left  and  from  left  to  right  of  the  median  line, 
tin  ii  from  fronl  to  back  and  from  ba<  k  lo  front.  Some- 
times the  point  of  the  iustrumenl  requires  to  be  elevated, 
Bometimes  lo  be  'lipped  backward,  but  always  with  the 

ami  sometimes,  also,  the  difficul 
experienced  when  searching  with  the  sound  are  again  re- 
newed with  the  lithotrite,  difficulties  arising  in  great  in 
ore  from  partial  concealment  of  the  stone  in  a  saccular 
depression  behind  an  enlarged  prostate;  from  the  float- 
ing abo  small  culculus  in  a  capacious  bladder  ;  or 
from  diminished  space  in  an  irritable  one.  Sometimes  it 
is  consider!  I  nccessarj  to  turn  the  patient  on  either  side 
— and  various  contrivances  have  bei  n  suggested  and  used 
for  the  purpose,  the  most  complete  perhaps  being  thai  of 
Reliquet,  which  elevates  the  pelvis  at  will,  or  turn-  it  in 
either  direction.  But  without  any  special  apparatus  an 
air  pillow  will  be  found  convenient.  I  have  never  had 
irn  patient-  upon  the  side  and  prefer  having 
them  always  upon  the  back.     One  is  less  apt  to  forget  the 
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relations  of  the  lithotrite  to  the  body  when  the  patient  is 
in  that  position. 

When  the  calculus  is  touched  with  the  still  closed  litho- 
trite, it  is  well  to  determine  on  which  side  it  lies,  so  that 
the  instrument,  when  opened,  may  the  more  readily  grasp 
it.  But,  though  desirable,  this  is  not  essential,  and  the 
investigation  should  not  be  pursued  at  the  expense  of  any 
suffering  from  manipulation  that  can  be  avoided.  When 
the  stone  is  again  felt,  the  male  blade  is  gradually  with- 
drawn and  again  pressed  home,  while  the  female  blade 
rests  against  the  back  of  the  bladder,  the  penis  in  the 
meantime  being  gently  held  in  position.  In  this  way  the 
stone  will  generally  be  at  once  seized  within  the  blade. 
If  not,  the  instrument  is  again  and  again  opened  and 
closed,  while  it  is  gentty  turned  to  the  right  and  left,  and 
backward  and  forward  as  before. 

These  gropings  for  the  stone,  its  seizure,  and  its  frag- 
mentation, and  all  the  necessary  movements  of  the  litho- 
trite occupy  a  greater  or  less  time.  That 
period  was  limited,  till  lately,  to  twelve 
minutes :  "After  five,  eight,  ten,  or  at  most 
twelve  minutes  it  is  wise  to  terminate  the 
seance"  was  the  dictum  of  Velpeau  !  All 
this  is  changed,  and  seances  of  two  or  three 
hours'  duration  are  not  unusual.  But  I 
question  the  wisdom  of  too  prolonged  sit- 
tings ;  they  should  bear  some  degree  of  re- 
lationship, but  in  inverse  ratio,  to  the  irrita- 
bility of  the  bladder  and  to  the  depressed 
condition  of  the  general  health. 

After  the  operation  of  lithotrity  the  pa- 
tient should  be  placed  in  bed,  covered  up 
warmly,  and,  if  any  suffering  is  experi- 
enced, a  hot  linseed-meal  poultice  should 
be  applied  to  the  hypogastrium.  The  two 
conditions  of  warmth  and  moisture  are  es- 
sential. The  patient  should  be  advised  to 
put  off  making  water  as  long  as  possible. 
When  obliged  to  urinate  he  should  be  on 
his  back,  if  the  fragments  are  not  expected 
to  come  away,  but  when  the  calculus  has 
been  reduced  to  powder  I  advise  the  patient 
to  place  himself  on  his  hands  and  knees  be- 
fore urinating. 

Care  should  be  taken  that  the  sediment 
and  debris  in  the  urine  are  carefully  pre- 
served by  ordering  the  patient  to  make 
water  in  a  sieve  or  a  muslin  cloth.  The 
amount  collected  in  this  way  should  repre- 
sent, nearly,  the  estimate  made  of  the  stone 
while  yet  unbroken  within  the  bladder. 

In   persons  with   enlarged   prostate,  the 
stone  will  be  situated  in  the  basfond  behind 
the  gland,  and  when   fragmentation  takes 
place  the  broken  pieces  may  fall  back  into 
the  place  occupied  by  their  parent.     It  is 
not  always  easy  to  seize  a  fragment  in  this 
position.     The  instrument  must  then  pick  fig.  2141.— Aiii- 
it  up  with  the  point  of  the  beak,  as  a  bird      gator  Forceps, 
would  any  object,  lift  it  lightly  out  of  its      straight. 
resting-place,  and  not  crush  it  till  the  point 

teen  carried  away  from  the  mucous  membrane  on 
which  the  fragment  had  been  lying.  I  should  strongly 
advise  gently  rotating  the  instrument  before  firmly  clos- 
ing it. 

The  operation  of  crushing  may  be  repeated  in  a  fe"w 
days,  but  the  length  of  the  interval  will  be  regulated  by 
the  feelings  of  the  patient.  Some  persons  experience  no 
inconvenience  whatever,  and  are  in  condition  to  submit 
to  a  repetition  of  the  operation  the  next  day.  Others  are 
until  for  it  until  after  the  expiration  of  a  week  or  ten 
days.  Again.  I  must  state  that  it  is  the  condition  of  the 
urethra  rather  than  of  the  bladder  which  gives  rise  to 
disturbance,  and  which  causes  delay.  The  bladder  is 
much  less  frequently  the  seat  of  inflammatory  action 
than  is  the  urethra.  Sometimes,  however,  and  especially 
if  the  sitting  lias  been  prolonged,  pain  may  be  experi- 
enced in  the  hypogastrium.  It  is  well,  therefore,  as 
already  stated,  to  make  warm,  moist  applications,  and  I 
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know  nothing  more  grateful  than  warm  linseed  poultices, 
sprinkled  or  not  with  tincture  of  opium. 

But  it  is  not  now  usual  to  allow  any  of  the  fragments 
of  a  calculus  to  find  their  way  out  of  the 
bladder,  or  to  allow  any  of  the  pieces  to 
remain  after  fragmentation.  The  broken 
fragments  are  now  usually  washed  out  of 
the  bladder  through  large-sized  cannula1, 
and  an  operation  which  formerly  might 
have  extended  over  many  days,  or  even  many 
weeks,  is  now  terminated  in  one  or  two  sittings. 
These  sittings  are  now  prolonged,  and  Bigelow 
in  America,  and  Thompson,  Cadge,  and  others 
in  Europe,  have  extended  the  silting  much  be- 
yond the  time  formerly  considered  to  be  pru- 
dent. As  one  of  the  great  inconveniences  of 
lithotrity-  was  the  passage  of  the  more  or  less 
angular  fragments  along  the  sensitive  urethra, 
the  lining  of  that  sensitive  tube  by  a  smooth, 
metallic  instrument,  which  presents  no  ply,  no 
folding,  no  obstruction,  but  rather  a  help,  to  the 
outward  passage  of  the  fragments,  is  a  boon  im- 
possible to  overestimate.  The  credit  of  this  great 
modification  is  due  to  Bigelow ;  and  the  fact 
that  Mercier  had  previously  moved  in  the  same 
direction  takes  away  nothing  from  this  credit. 
Fuller  details  appear  later,  in  the  section  on 
Rapid  Lithotrity.  I  .shall  merely  state  here  ; 
that,  when  the  work  of  crushing  is  com-  h 
plete,  a  cannula  of  the  full  size  of  the  urethra  | 
is  introduced  into  the  bladder  and  through" 
it  warm  water  is  injected  with  a  force  barely 
sufficient  to  dimple  the  walls  of  the  rubber  bag 
attached  to  the  cannula.  The  slightest  for 
suffices  to  agitate  the 
fragments,  and  when  the 
force  is  removed,  these 
fall  into  the  large  eye  of 
the  tube  and  pass  along 
it  to  the  glass,  bulb- 
shaped  bottle,  resting 
on  a  level  with  the  pa- 
tient's body.  I  cannot  Fig.  2142.— Alligator 
help     contrasting      the         Forceps,  Curved. 

present  rapid  method  of  operating — and 
which  I  have  practised  for  many  years  at 
the  Hotel  Dieu  Hospital — with  the  very 
slow  method  followed  by  Civiale  thirty- 
three  years  ago,  when  I  had  the  advantage 
of  his  admirable  instruction. 

The  complications  of  lithotrity  have 
already  been  dealt  with.  But  there  is  one 
which  frequently  gave  trouble  formerly,, 
but  which  is  now  of  rare  occurrence — im- 
paction of  a  fragment  of  the  calculus  im 
the  urethra.  Although,  as  I  observed, 
this  is  infrequent,  it  is  well  to  be  prepared 
to  deal  with  it  should  it  occur.  There  are; 
two  ways  :  Introducing  forceps,  more  or 
less  ingeniously  contrived,  seizing  the  frag- 
ment in  the  canal,  and,  with  more  or  less 
laceration,  removing  it.  This  is  the  plan 
advocated  by  many.  The  other  consists 
in  doing  nothing  but  giving  the  patient 
demulcent  drinks  freely.  When  a  calcu- 
lus or  fragment  of  calculus  starts  upon  its 
journey,  the  urethra,  which  permits  its  ad- 
mission, will  permit  its  passage  along  the 
canal  till  the  meatus  is  reached.  That  is- 
the  narrowest  part,  and  it  is  there  that 
difficulty  is  usually  experienced.  I  have 
known  calculi  to  give  no  trouble  worth 
noticing  at  the  membranous  portion  of 
the  urethra,  but  much  at  the  meatus. 
Pig.2143.— Leroy  The  alligator  forceps  (Figs.  2141  and  2142) 
Uuai°ScoopUle"  :IUI'  "a'  vari()U*'y  shaped  urethral  forceps. 
which  instrument  makers  have  devised,  are 
difficult  of  introduction,  still  more  difficult  of  application, 
and  require  greater  space  than  the  fragment,  inasmuch  as, 
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thej  are  intended  to  surround  It  After  one  or  two  trials 
,,i  the  alligators  I  pul  them  aside,  trusting  to  the  gradual 
advancement  of  the  calculus  unaided  ;  and  on  one  or  two 
occasions  only  was  il  necessary  to  divide  the  meatus.  Bui 
thai  was  when  the  operation  of  lithotrily  was  performed 
with  large  fenestrated  instruments;  and  not,  as  now, 
when  the  teeth  in  the  male  and  female  jaws  are  bo  ar 
ed,  thai  no  fragments  can  pass  through  the  Fenestra 
of  iiic  latter  w  hich  could  give  uneasiness  from  their  size. 

Leroj  'i  Etiolli  -  p  (Pig.  21 18)  ■-  an  articulated  in- 

strumenl  which  lias  beet  used  to  remove  fragments  from 
tin  canal  when  nol  Bituated  too  far  back. 

Bui  Bhould,  as  mi-hi  happen,  a  fragmenl  or  an  un 
broken  small  stone  find  its  waj  into  thecanal,  and  give 
rise  i"  suflei  ing  and  obstruct  ion. 
Mathieu's  urethral  lithotrite 
(Pig,  2129)  maj  be  used.  The 
instrument   is  ingenious.     The 
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Fig.  3146.— Qouley's  Uthoclast 

(jiliiili  ). 


atone  is  made  to  resl  in  the  hollow  of  a  jaw  formed  like 
a  shepherd's  crook  ;  this  is double-bladed,  and  while  one- 
half  remains  stationary,  the  other  half  passes  annual  the 
calculus.  Having  il  securely  in  the  jaws  of  the  instru 
in.  hi  .  a  male  blade  advances  and  perforates  the  calculus. 
Ii  ^  \,r\  evident  that  the  passage  of  one  blade  of  an  in- 
strument around  a  stone  lodged  in  the  urethra  musl  be  a 
work  of  greal  delicacy  and  even  of  difficulty.  Happily 
ii  i-  qoI  "ti'  n  m  i  essarj  . 

Search  for  Fragments.-    ft  is  not  always  eas] 
duce  b  patient,  when  his  symptoms  have  disappi 
and  lii^  Bufferings  are  al  an  end  to  Bubmit  to  a  --can  Ii  for 
fragments  which  may  yet    remain.     Walking,  running, 
i  h  riding,  <■!<•..  have  been  recommended  to  develop 
some  evid  mem  being  still  within  theblad- 

The  patient's  feelings,  if  honestly  expressed,  arc  a 
fair  criterion ;  ami  a  recommendation  of  an  early  return 


in  the  event  of  trouble  is  considered  advisable,  bul  careful 
ami   repeated    examinations  arc  alone  sufficient.      ]5ut 
washing  out  the  bladder,  by  means  of  a  suit- 
pparatus,  is  Hie  surest  means 
Ihe  fragments,  for  if  large  st< 
times    escape    detection    with    the   searcher, 
small  fragments  are  much  more  liable  I 
main  hidden. 

Perineal   Li  rnoi  run  v  w  ill  receive 
word  in  passing.     This  operation  was.  , 
time,  recommended  in  conjunction  with  lith- 
otomy, and  various  procedures  were  ad  voi 
their  chief  feature  being  to  enter  the  bl 
upon   a   grooved    staff,    as  for  litliotom 
seize  the  stone  and  to  reduce  ii  to  smaller  pro 
us,  before  extraction.      Asa  stone  can  bo. 
as    readily    lithotritized   through  the   natural 
channel  as  through  a  wound  in  the  perineum, 
the  operation  b\  an  artitieial  openi 
to  be   an    unnecessary   complication;  and  as 
there  is  a  renewed  lend*  ncy  to  resort  to 
pubic   lithotomy    for    large   calculi,    pi 
lithotrity  would  seem  to  be  less  called  for,  and 
small  calculi  can  begot  rid  of  more  easily  and 
more  safely  bj  the  mi  thods  already  described. 
But    in    exceptional    circumstances,  with  an 
irritable  urethra,  or  with  the  urethra  dimin- 
I  in  calibre  thoughout  much  of  its  extent, 
the   perineal   operation   may   be  resort* 
Should   the  operation 
be  decided  upon.  Gou- 
lej  s  dthoclasts  i  Pigs. 
2144    and    2145),    al- 
though there  is.  videnl 
loss  of  power  in  their 
construction,   will 
found    of    service    for 
cr  u  -  li  i  n  b    full  sizi  d 
stones  :  ami  the  instru- 
ments  already  delineat- 
ed will  suffice  for  their 
further  reduction. 
Should  the  means  of 

ss  be  insufficient, 
the  timid  and  the  inex- 
pi  rienced  may  use  in- 
struments fordilating, 
such  as  those  here  illus- 
trated (Figs.  2146  and 
-    2147)      But      1     have 

U8  !'  ,     ,•    e 

again  to  state  mj 

thai  ii  is  only  undei  ex- 
ceptional circumstances,  thai  the 
:  bese  and  the  preceding  in- 
struments can  be  called  for.  I;  is 
well   tO   have    limn,    however,    as 

ts  to  the  armamentarium. 

l.i  i  HOTRITX  IN    I  in    FeMAIJ    I'- 
ll call*  d  for,  as  the  anat- 
oin\  of  the  urinary  organs  in  the 
female  favors  the  escape  of  cal- 
culi through  the  short.  straight, 
and    capacious    urethra,    before 
they  have  time  to  grow  to  consid- 
erable size.     Sometimes,  however,  the 
calculus  fails  to  escape  during  micturi- 
tion, and   the  patient    has   all  the   usual 
signs  of  Btone  in  the  bladder.     In  such 
[*  uius,  however  large,  may  be 
disposed  of  bj  crushing.     The  shortness 
Of  the  canal  and  il-  susceptibility  Of  dila- 
tation so  favor  the  extraction  of  calculi. 
that  extraction  by  cutting  through  the 
neck  of  the  bladder,  or  through  the  va- 
ginal septum,  must  be  rare.     The  .supra- 
pubic  method,    now --and   not    for   the 
first  time     attracting  considerable  notice 

lied  for  in  females.  . 

LlTHOTBlTi  in  CuiLDBENisas  the  operation  in  adults. 


)7  -Guyao 

will  not  often 
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But  the  field  is  steadily  extending,  and  it  is  not  un- 
likely that  soon  even  the'  youngest  children  may  be  sub- 
jected to  theoperation  of  the lithotrite  with  less  risk  than 
from  the  knife.  I  have  operated  in  this  way  on  children 
under  five  years  of  age  without  difficulty,  and  I  cannot 
but  compare  the  operation  most  favorably  with  supra- 
pubic lithotomy,  such  as  I  saw  it  performed  by  a  distin- 
guished surgeon  in  England  in  August  last.  The  excep- 
tionally favorable  results  of  lith- 
otomy in  children  have  led  to  an 
adherence  to  that  operation,  even 
in  cases  where  the'calibre  of  the 
urethral  canal  would  have  per- 
mitted the  introduction  and  easy 
manipulation  of  a  lithotrite. 
But  in  the  operation  upon  chil- 
dren there  are  accidents  peculiar 
to  them,  from  which  the  adult 
is  free — chief  of  which  is  push- 
ing the  left  index-finger  too 
deeply  into  the  perineum,  and 
pushing  the  prostate  and  neck 
of  the  bladder  before  it.  That 
accident  has  happened  to  most 
surgeons.  It  occurred  to  me 
once,  and  again  a  second  time, 
with  all  the  disagreeable  experi- 
ence acquired  in  the  first  case. 

To  resume  :  Lithotrity  in  men, 
women,   and  children,  as   com- 
pared with  its  present  capabili- 
ties, was  formerly,  as  Sir  Henry  Flo.  2l4S.-sir  Philip  Cramp- 
Thompson  observes,  an  imper-  ton's  Evacuator. 
feet  proceeding  ;  yet  now  it  is, 

by  almost  universal  consentf  the  best  operation  for  nine 
out  of  ten  stone  cases,  at  least  in  the  adult. 

Rapid  Lithotkity.* — Few  were  the  advances  made  in 
lithotrity  from  the  time  Civiale  made  it  a  regularly  recog- 
nized operation  for  calculi  under  a  certain  size,  and  under 
a  certain  degree  of  hardness.  The  sittings  were  as  short 
as  it  was  possible  to  make  them.  Three  or  four  minutes 
were  considered  by  many  to  be  the  utmost  limit  of  their 
duration — while  some  were  so  bold  as  to  advocate  sittings 
of  ten  and  even  twelve  minutes ;  and  I  am  not  acquainted 
with  the  writings  of  any  surgeon  who  advocated  more 
prolonged  seances.  Velpeau's  directions  were  probably 
expressive  of  surgical  opinion  at  the  time  :  "  Apres  cinq, 
huit,  dix,  ou  tout  au  plus  douze 
minutes,  il  convient  de  terminer  la 
seance."  Such  were  the  views  en- 
tertained by  the  most  expert  lithot- 
ritists,  and  such  were  the  views 
taught  me  by  Civiale  himself,  thirty- 
four  years  ago.  Since  then  there 
has  been  a  complete  revolution  in 
the  mode  of  operating,  in  the  length 
of  time  occupied,  and  in  the  mode 
of  removing  the  fragments.  With 
the  latter  alone  I  have  now  to  do. 
The  credit  of  effecting  this  impor- 
tant change  is  due  in  part  to  Ireland, 
and  in  part  to  America.  To  Ireland, 
in  the  person  of  Sir  Philip  Cramp- 
ton,  of  Dublin,  who,  in  1846,  devised 
an  instrument  for  washing  out  the 
fragments ;  and  to  America,  in  the 
person  of  Professor  Bigelow,  of 
Boston,  who  has  brought  the  mode 
of  removing  them  from  the  bladder, 
after  crushing,  to  a  perfection  which 
Fio.  2149.— Mr.  Clover's  may  be  said  to  be  complete. 

F,rst  Evacuator.  gir  philip  Crampton's  apparatus 

consisted   simply  of  a  glass  receiver,  in  shape  and  size 
much  like  a  soda-water  bottle,  from  which  the  air  was  re- 

*  Under  the  heading  Litholapaxy  (page  511  of  this  volume)  the  opera- 
tion of  "  Rapid  Lithotrity  with  Evacuation  "  has  been  also  treated  by  Dr. 
Cabot,  who  has  been  associated  with  Professor  Bigelow  in  genito-urinary 
surgery,  and  has,  therefore,  had  unusual  opportunities  for  obtaining  an 
accurate  understanding  of  this  procedure. — Editoe. 


moved  by  means  of  an  exhausting  syringe,  when  a  stop- 
cock prevented  its  readmission  (Fig.  2148).  A  large  silver 
evacuating  catheter  was  introduced  into 
the  bladder.  A  quantity  of  warm  water 
was  injected — ten  or  twelve  ounces  if 
possible  ; — the  receiver  was  applied  to 
the  end  of  the  catheter  and  the  stop- 
cock opened.  Water  and  fragments 
of  calculi  escaped  through  the  catheter. 
Cases  are  reported  where  the  debris  was 
brought  away  in  this  manner.  One  in 
particular  —  that  of  Mr.  Roop,  upon 
whom  Heurteloup  had  already  operated, 
but  unsatisfactorily.  Sir  Henry  Thomp- 
son disposes  of  the  instrument  thus:  "It 
was  found  to  be  dangerously  rough  in  its 
action,  and  required  to  lie  so  repeatedly 
charged  that  I  desisted  from  its  use." 
In  the  winter  of  1852-53.  when  I  at- 
tended the  Meath  Hospital,  Sir  Philip 
gave  many  demonstrations  of  lithotrity  ; 
but  I  cannot  recall  an  instance  wherein 
the  washing-out  process  was  alluded  to. 
I  gather  from  his  silence  that  he  was  not 
enamored  of  the  operation. 

At  about  the  same  time  many  Europe- 
an surgeons  suggested  modifications  of 
the  washing-out  bottle — markedly  Heur- 
teloup and  Leroy  d'Etiollcs  in  France, 
and  Clover  and  Coxeter  in  Great  Britain. 
Clover,  by  substituting  a  rubber  bottle 
for  a  glass  receiver,  obtained  a  force 
equal,  at  least,  to  the  expulsive  force  of 
the   bladder.     By  compres-  c 

sion  of  the  sides  of  the  rub- 
ber bottle  its  contained  water 
was  forced  into  the  bladder, 
and  on  withdrawal   of  the 


Clover's  Im- 
proved Evacuator.  A, 
india-rubber  air-cham- 
ber ;  B,  glass  receiver ; 
C.  tube  projecting  into 
receiver;  D,  junction 
between  evacuating 
catheter  and  suction 
apparatus.  Size  of 
evacuating  catheter  12 
— English — equal  to  21 
mm.  in  circumference. 


pressure,  water  and  debris  found  their 
way  into  the  receiver.  At  first  the 
instrument,  which  permitted  a  pass- 
age of  the  debris  from  the  bladder, 
permitted  a  return  to  the  bladder  on 
the  renewal  of  a  compression  of  its 
sides.  To  meet  this  difficulty  a  cham- 
ber was  added,  and  into  this  the 
fragments  of  a  calculus  would  fall, 
out  of  the  wav  of  the  returning  cur-  FlG-  21o?~ 

.   ,„.       01 -A\         i  *    •  proved  E 

rent  (Fig.  2150).  A  great  improve- 
ment was  made  on  this  instrument 
by  Mercier,  of  Paris.  Mercier's  in- 
strument was  oval-shaped,  and  a  glass 
receiver  at  the  end  opposite  to  the 
stop-cock  permitted  the  fragments  to 
be  seen  as  they 
dropped  within  if. 
This   is  always  an 

interesting  operation,  and  the  transpar- 
ent receiver  ministers  to  pardonable 
curiosity  ;  it  also  aids  in  directing  the 
current  entering  the  bladder.  Mer- 
cier's instrument  (Fig.  2151)  was  not 
unlike  that  afterward  fashioned  by 
Bigelow,  and  was  worked  in  the  same 
manner  as  Clover's,  by  alternate  com- 
pression and  relaxation  of  its  sides. 
The  French  made  another  modification 
— I  can  hardly  call  it  an  improvement. 
They  fastened  the  screw-pump  portion 
of  an  enema-syringe  to  the  catheter,  and 
by  a  turn  of  the  handle  forced  the 
water  along  it  (Fig.  2152).  This  instru- 
ment bore  Nelatort's  name.  But  if  the 
rack-and-pinion  mechanism  of  a  litho- 
Fig.2151. -Mercier's  t,ite  ™,s  objectionable,  a  mechanism 
Washing-bottle,  not  unlike  it,  and  worked  in  the  same 
way,  when  attached  to  a  catheter  was 
still  more  objectionable.  It  contained  less  water,  and 
was  worked  wTith  less  ease  than  Clover's,  and  required  to 
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be  removed  and  refilled  more  frequently.     It  never  took 
tlu-  place  of  the  Instruments  which  it  was  intended  to  su- 
persede, and  was  quickly  put  aside  fur 
tin   more  perfect  instruments  which  fol- 

f  lowed. 

But  there  continued  during  all  this 
time,  in  the  mind  of  tin-  profession,  an 
erroneous  notion  as  to  the  calibre  <if  the 
male  urethra,  and  its  tolerance  of  metal- 
lic instruments.  And  here  again,  Amer- 
ican surgery,  in  the  persons  of  Otis  and 
Bigelow,  effected  a  revolution  in  the 
views  till  recently  very  generally  enter- 
tained regarding  the  urethra.  Only  ten 
years  have  elapsed  Bince  the  profession 
began  to  learn,  from  the  n  peated  oba  r- 
vations  of  these  two  authorities,  that  the 
normal  healthy  male  urethra  is  much 
more  capacious  than  was  taught  in 
books,  ami  thai  the,  till  then,  generally 
supposed  maximum  dimensions' — num- 
ber twelve  catheter — is  altogether  below 

the  normal  standard.     Oti-.  in   1*70    and 

I  believe  he  was  the  first),  dilated  the 
female  urethra  up  to  45,  and  a  year  later. 
continued  his  manipulations  on  the  male 
bladder  fur  an  hour  and  a  quarter  with- 
out evil  consequences.  Bigelow,  in  writ- 
ing on  this  Bubject,  Bays  :  "  Had  ('lover, 
whose  catheter  bad  a  calibre  of  only  21 
of  the  French  standard  (about  12  r,ng- 
lish),  or  Mereier.  employed  larger  cathe- 
ters (between  25  and  :il  French  =  15  to 
•JO  English),  they  might  have  evacuated 
the    bladder    completely.       They    would 

have  found  how  little  affected  it  was  by 
a  long  operation,  if  no  fragments  were 

left  behind,  ami  that  polished  instru- 
ments were  not  injurious,  while  sharp 
fragments  were.  They  would  have  dis- 
covered a  tolerance  on  the  part  of  the 
bladder  wholly  at  variance  with  the  tra- 
ditions of  half  a  century.  Upon  this 
tolerance "  (and  I  may  add  this  knowl- 
edge oi  greater  calibre  of  the  urethra) 
"  modern  lithotrity  is  based." 

The  normal  calibre  of  the  urethra  may 
or   may   not   bear  the  definite  and  direct 

relation  to  the  circumference  of  the  flac- 
cid penis  which  Otis  claims.  My  Own  experience  is  that 
the  exceptions  to  tin-  rule-  are  numerous,  and  being  nu- 
merous tiny  detract  from  the  practical  value  of  the  rule, 
but  there  is  no  denying  a  frequent  relation,  such  as  Otis 
placed  before  the  profession  in  ls7.">,  and  to  which,  with 
nearly  a  dozen  year-'  additional  observation,  he  still  ad- 
heres,     lb-  stairs  it  thus  ; 

Olicnmterenoe  midway  "f  the  Penis.  •  Calibre  of  the  Urethra. 

-    or  76  mm 80  mm.,  or  more. 

••  81  mm ; 89  mm.. 

Sx   "  "  s?  mm ■"  I  mm.,        " 

8«i  •'        "98  mm 88  mm.,       " 

4      "        "  tin  ram    88  mm.,       " 

4J*  to-l)*  '•  105  tolls  mm 40  mm., 

Oti-  stati-.  in  addition  that,  while  he  has  Been  "many 

-  where  the  urethra  was  larger  than  that  claimed  in 

the  foregoing  tabic.''  he  has  "  never  seen  a  case  where  it 

was  less."  lie  makes  another  statement  equally  specific 
and  important,  that  lie  has  "  never  yet  nut  with  a  normal 

adult  urethra  ot  less  than  28  mm  in  circumference."  He 
claims  that  when  a  less  circumference  is  mel  with— ^ay 

i  21  mm.   -"  stricture  is  present,  either  at  the  meatus 

or  at  some  deeper  point,"  and  recommends  "  restoration  of 
the  canal  by  removal  of  the  contractions  by  dilatation  or 
b\  division,  before  operating,  rather  than  to  use  an  evacu- 
ating tube  of  a  Bmalli  r  size.  With  the  practical  ad\  ice 
contained  in  the  la-'  two  lines  of  the  above  I  quite  agree, 

but    my  e\pi  rience   is   that    contractions   at    the  meatus — 

which  are  apparently  congenital— are  met  with  so  fre- 
quently in  i"  reons  who  have  in  no  way  be.  □  .  gposed  to 


Fro.     21.V.'.  —The 
French  Evacualor. 

A,       till'       ill! 

bet :  B,  the  piston 
wi.rkeil  by  rack 
anil  pinion. 


Fig.  2153.— Bigelow*!  Evacuator. 


\  eicr  introduced 

^Sk     evacuating      a 
^3>  tu-es  ;  and     foi 


the  exciting  cause  of  stricture,  as  to  have  induced  me  to 
place  them  among  the  normal. 

I  have  found  the  necessity  (,f  division  of  the  meatus  to 
be  not  infrequent  as  a  preliminary  to  lithotrity  in  the 

healthiest  subjects, 
and  in  those  whi 
always  been  healthy. 
I  shall  here  state  that 
any  division  of  the 
meatus,  or  dilatation, 
or  division  of  an  3  part 
of  the  urethral  canal 
preparatory  to  lithot- 
rity, should  not.  as  a 
genera]  rule,  b- 
formed  at  the  sume 
seance  as  the  opera- 
tion for  crushing. 

A  longer  considera- 
tion of  this  question 
would  be  foreign  to 
the  subject  of  this 
paper.  It  is  sufficient 
to  state  that  the  op- 
eration of  lithotrity, 
as  now  generally 
practised,  depei 
the  knowledge  that 
the  calibre  of  the 
male  urethra  is  much 
greater  than  it  was 
believed  to  be  by  sur- 
geons,  when  Clover, 
Crampton,  and  Her- 
troduced  their 
appara- 
for  that 
knowledge  we  are  in- 
debted to  the  tw 
tinguished  American 
surgeons  already  named — to  Otis,  of  New  York,  for  hav- 
ing taught  that  the  urethra  admits  "a  much  larger  tube 
than  that  commonly  attached  to  either  Clover's  or  the 
French  apparatus,"  and  to  Bigelow,  of  Boston,  for  having 
utilized  that  knowledge  so  promptly  in  the  construction 
of  apparatus  of  the  most  ingenious  character. 

Professor  Bigelow's  earlier  apparatus  differed  from 
those  already  figured  here  only  in  the  size  of  the  evacu- 
ating tube.  That  here  represented  (Fig.  2158)  is  a  large, 
strong  india-rubber  bulb  like  that  of  .Mereier,  with  a 
glass  receiver  for  the  debris.  From  the  other  end  pro- 
jects a  loiii:  tube  with  ter- 
minal BCrew  to  attach  it  to  an 
e  v  a  eu  ating  t  U  be.  either 
Btraight  or  curved,  a  front 
view  of  which  is  shown.  The 
adjoining  figure  (Fig.  2154)  is 
the  stand. 

But  America  was  not  to  en- 
joy alone  the  honorof  rapidly 
tating    calculi    from  the 
bladder  after  fragmentation. 
Sir    Henry    Thompson,    long 

I  in 
this  department 
of  surgery,  "  «  as 
quick  to  recognize 
it  improve- 
ment of  Bigelow's 
method  over  those 
previously  fol- 
lowed. EQsong-  pIO>gi54._e  ,  uator. 
inal    instrument 

J155),  here  depicted,  has.  he  claims,  the  advantage 
over  Bigelow's  original  instrument  that  "the  change  in 
-itioti  of  the  lower  tap  shortens  the  distance  for  the 
fragments  to  traverse,  which  thus  reach  the  receiver  by 
the  shortest  possible  route.  The  current  having  less  dis- 
tance to  travel,  has  thus  more  powerful  action  on  the 
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fragments,  and  consequently  the  aspiration  is  more  per- 
fectly made  than  it  has  hitherto  been.  The  fragments 
enter,  fall  downward  through  the  tube,  and  cannot  mount 
again  into  the  apparatus,  in  consequence  of  the  projec- 
tion of  the  tube  into  the  glass  re- 
ceiver." Of  the  advantages  claimed 
by  Sir  Henry  Thompson  for  his  orig- 
inal instrument,  that  placed  in  italics 
in  the  text  appears  to  me  the  most 
important,  and  from  that  time  forth 
was  an  admitted  principle  in  fash- 
ioning subsequent  evacuators.  Sir 
Henry  allowed  surgeons  to  choose, 
if  they  wished,  a  flexible  tube  be- 
tween the  aspirator  and  the  evacuat- 
ing tube,  and  later  instruments  are 
so  provided,  with,  I  think,  great  ad- 
vantage. But  for  himself  Sir  Henry 
wrote:  "I  prefer  the  absolutely  di- 
rect and  shortest  route,  having  no 
more  fear  of  hurting  the  bladder 
with  the  inflexible  evacuating  cathe- 
ter than  I  have  with  the  inflexible 
lithotrite."  I  shall  merely  remind 
my  distinguished  friend  that  while 
an  inflexible  lithotrite  is  a  necessity, 


his  latest  evacuator  (Fig.  2158),  intended  "to  secure  the 
shortest  possible  route  for  the  passage  of  debris  from  the 
bladder  to  the  receiver."  Sir  Henry  claims  that  the  cy- 
lindrical receiver,  which,  in  his  former  instrument,  was 
directly  under  the  bottle,  and  might  be  influenced 
by  currents,  "  is  removed  to  the  front  of  it,  and  is 
perhaps  less  disturbed  by  the  current  which  passes 
over  the  mouth  of  the  receiver."     In  neither  "  is  any 


Fig.  2155. — Sir  Henry  Thompson's  Original  Evacuator. 

an  inflexible  evacuating  catheter  may  be  dispensed  with, 
and  perhaps  with  advantage. 

Great  activity  now  prevailed  in  the  workshop,  and  Pro- 
fessor Bigelow  evolved  an  improved  evacuator.  The  me- 
chanism of  this  instrument  will  be  readily  understood 
from  the  annexed  figure  (Fig.  2156).  This  is  the  instru- 
ment I  have  now  used  for  several  years,  to  the  exclusion 
of  all  others.  Its  stop-cocks  at  DD, 
one  attached  to  the  evacuator  and 
the  other  to  the  evacuating  catheter, 
C,  permit  an  easy  application  of  the 
former  to  the  latter  without  loss  of 
time  or  of  fluid,  and  effectually  pre- 
vent the  admission  of  air  to  the  evac- 


Fig.  2157. — Bigelow's  further  Improved  Evacuator. 

stand  required,  and  the  connection  with  the  bladder  is 
the  shortest  and  simplest  possible." 

Professor  Bigelow's  recent  improvement  (Fig.  2159), 
the  last  so  far  as  I  can  learn,  is  shown  on  page  534,  some- 
what modified  in  shape,  and  without  the  feeding  tube.  I 
have  not  used  it,  nor  have  I  felt  disposed  to  relinquish 
that  shown  in  Fig.  2156,  with  which  I  am  entirely  satisfied. 
Still  another  modification  by  Sir  Henry  Thompson — ■ 
his  fourth,  and,  so  far,  his  last  (Fig.  2160).  One  advan- 
tage in  its  design  is,  as  stated  by  Keyes,  from  whom  I 
quote:  "The  central  axis  of  suction"  (of  the  rubber 
bulb)  "is  nearly  in  the  line  of  the  evacuating  tube,  but 
not  as  much  so  as  in  the  case  of  Bigelow's 
instrument.  The  glass  reservoir  is  situated 
in  front  of  the  rubber  bulb,  and  a  swing- 
ing perforated  valve  hangs  over  the  orifice 
of  the  tube  to  prevent  the  return  of  frag- 
ments into  the  bladder." 

Dr.  Otis  has  devised  an  instrument 
(Figs.  2161,  2162,  2163) 
which  he  thus  describes 
in  The  Medical  Record, 
November, 
1883.      It   con- 
sists of  a  strong 


Fig.  2156. — Bigelow's  Improved  Evacuator. 


•uating  tube.  The  tube  F,  with  its  stop-cock  G,  I  have 
not  thought  of  much  value.  Indeed,  after  the  instrument 
is  filled  I  usually  shut  off  the  current  at  G,  and  retain  the 
stop-cock  closed  till  the  end  of  the  sitting.  Perfect  as  is 
this  instrument,  it  has  been  still  further  modified  (Fig. 
2157),  the  strainer  being  transferred  to  the  body  of  the 
bulb,  and  the  ball-valve  being  dispensed  with. 

Again  a  swing  of  the  pendulum — but  now  within  a 
smaller  arc — brings  us  a  further  modified  Thompson — 


Fig.  2158.— Sir  Henry   Thompson's    Modified 
Evacuator. 

annealed  glass  bulb,  A,  two  inches  in  diameter,  the  reser- 
voir, into  one  side  of  which,  a  metal  tube,  B,  forty  milli- 
metres in  circumference,  curving  down  to  its  lowest  part, 
is  inserted.  This  is  connected  to  the  evacuating  catheter, 
0,  by  the  india-rubber  tube.  Attached  to  the  floor  of  the 
reservoir  by  a  bayonet- joint,  E,  is  a  short,  strong  glass 
bottle,  F,  the  receiver.  On  the  side  of  the  bulb,  oppo- 
site the  tube,  connecting  with  the  evacuating  catheter,  is 
another  metal  tube  (at  G)  curving  upward  to  near  the  top 
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(if  the  luilh  .1.     This  is  connected  by  another  flexible 
tube,  //,  with  a  strong  india-rubber  bulb,  /.  constituting 


Fig.  2169.     Bigelow's  latest  Improved  Evacuator. 

an  independent  air-cbamber.  A  stop-cock  at  the  extrem- 
ity of  tlic  flexible  tube  permits  the  removal  of  the  cathe- 
ter without  leakage  from  the  reservoir  .1.     The  capacity 

of  the  reservoir  .1  is  just  three  fluid  ounces  ; 

that   of    the    receiver    /•',   < and   one-half 

ounce.  To  put  the  instrument  in  opera- 
tion, it  is  accessary,  first,  in  shut  the  stop- 
cock, then  disconnecting  the  receiver  F 
from  the  reservoir  .1.  ami  reversing  the  lat- 
ter, so  that  its  opening  looks  directly  up- 
ward, with  a  small  pitcher  or  cup  lill  it 
with  water  to  the  brim. 

Then,  with  the  reservoir  still  in  the  same  position,  at- 
tach the  receiver  ,F(sec  Fig.  2162),  return  the  instrument 
to  iis  upright  position,  and  it  is  ready  to  lie  attached  to 
the  evacuating  catheter,  previously  introduced  into  the 
bladder.  <  >r,  the  instrument  in  the  position  shown,  may 
be  emptied  of  the  contained  air  by  firm  compression  of 

the  hull)  /,  the  evacuating  catheter  attached  and    placed 

in  a  vessel  containing  sufficient  water,  when,  by  removing 

the  pressure,   the  in- 

strument  fills  instantly  B 

and   is  then  ready    for 

use.    Should  it  be©  >me 
desirable,  during  the 

operation  of  removing 


evacuating-tube  undisturbed,  any  desired  amount  of  wa- 
ter poured  into  the  reservoir  find's  it-  way  readily  through 
the  evacuating- tube  into  the  bladder.  '  In  working  the 
Instrument  the  independent  air-chamber,  /,  may  he  un- 
screwed at  0,  and  tilled  completely  with  water,", and  the 
necessary  vacuum  produced  by  displacement  oi  the  water 
instead  of  air.  as  previously  shown. 

It  i-  nut  necessary  to  devote  more  space  n,  ij,e 
description   of    instruments   which    have    - 
more  or  l<-s  in  favor  with  lit  hot  lit  ists  in  G 
Britain,  Fiance.  Germany,  and  Italy.     I)iff< 
operators  have  suggested  different  moditicatii 
and  i  nterprising  surgical  instrument  maker- 1 
moulded  them  into  form.     One.  that  i 
{ l-~ i lt .    2164),   is  so  simple  in  construction   iu 
aeserve   notice.      It   is   not    unlike   Sir    Henry 
Thompson's,  and  is  worked  in  the  same  w 
the  angle,   however,  of  the  evacuating-tutx 
tached  to  the  bulb  i«  more  acute — a   less  acute 
angle  would.  I  think,  be  preferable. 

K\  \i  i  viiM.  Tiiii.-.  — A  lew  winds  as  i,,  the 
tubes  ti,  i„-  used.  These  are  either  straight  or 
curved.  The  former,  when  they  can  In  easily  intro- 
duced,  are  preferred  by  many.  For  my  own  part  I 
think  a  slight  curve  not  in 
any  way  objectionable,  and  1 
am  indifferent  a-  to  which  1 

Use.      The  calculus,  it   is  said, 

finds    its   way   through    the 
Btraight   tube   more   readily; 

hut  d  this  I  am  nut  con- 
vinced. Vet  where  it  can  he 
done  ca-ily,  the  Btraight,  to 
which   no  one  objects,   may  he 


l  i...  8101.     Otis's  Simplified  Bvacoator. 


the  dfibria,  l"  Introduce  more  water  into  the  bladder,  this 

may  be  readily  d •  in  the  following  manner  : 

Revi  rsing  the  instrument,  as  shown  in  Fig.  2168,  by  nn- 
-.  I.  w  in-  the  tube  connection  at  /;  half  a  turn,  leaving  the 


Latest  Improved  Kvacufttor. 

used  in  preference  to  the  curved,  to  which  some  do  ob- 
ject. I>r.  (His  has  endeavored  to  overcome  the  difti- 
culty  of  introducing  Professor  Bigelow's  straight  instru- 
ment by  "  adding  a  small  curved  projection 
w  hich.  with  all  t lie  advantages  of  the  former.'' 
he  finds  tu  be  "  more  easy  of  introduction,  and 
preventing  in  greater  degree  the  (Insure  of  the 
opening  in  the  tube  from  engagement  of  mu- 
cous  membrane  in  it  during  the  proa 
evacuation. 

Professor  Bigelow's  tubei 
have  been  already  illustrated 
with  his  evacual 
air    given    in    fuller   size  M 
pp.   512  and  513  (Fig 
and  2100).      These,  with  un- 
important modifications,  are 
the  models  upon  which  all 
other  tubes  are  fashioned — 
the  essential  features  of  all 
evacuating  tubes  being   full- 
size  and  capacious  1 3  (let. 
Dr.  Keyes,  of  New  York, 
-     fashioned     an 
Straight    tube  of  thin  metal, 
open  at  both  ends(Fig  2165), 
w  hich.    he   claims,   is  made 
I  introduction  by   a    wooden   obturator,  and  "a 
washer  on  the  obturator  allows  the  latter  to  be  withdrawn 
with. mi    leakage    beyond    the   stop-cock,   which,   being 

turned,    keeps    the    bed    dry  until    the  washing-bottle   has 
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been  fitted  to  the  tube.  To  obviate  any  difficulty  claimed 
to  arise  from  the  curved  shape  of  the  cannula,  Dr.  Keyes 
has  constructed   a   curved   evacuating-tube  (Fig.  2166), 


Fig.  2162. — Dr.  Otis's  Evacuator  Receiver,  detached. 

"  curved  as  far  as  the  introduction  goes,  but  straight  for 
all  purposes  of  delivery."  Although  I  have  not  used  Dr. 
Reyes's  evacuating-tubes,  it  occurs  to  me  that  the  eye  on 
the  straight  part  is  a  decided  advantage,  and  brings  the 
fragments  at  once  nearer  the  receptacle. 

The  size  of  the  evacuating-tube  is  now,  with 
all  instruments,  much  larger  than  was  at  one 
time  considered   advisable   or   even   possible. 
And  here,    again,    the   knowledge    acquired, 
chiefly  through    recent    observations,  of   the 
greater    calibre   of    the 
male  urethra,   has  totally 
changed    the    views  of 
lithrotritists.    What  should 
be,   then,    the   size   of  the 
evacuating    tube    in     any 
given  case  ?     If  Otis's  rule, 
already    noticed,     be    ap- 
proximately correct,  little 
difficulty    would     be    ex- 
perienced in   selecting  the 
proper  size   in   any  given 
case.     But  as  a  difference 


Mode  of  Employment. — A  description  of  the  instru- 
ments is  almost  sufficient  to  indicate  the  mode  of  their 
employment.  Yet  a  few  words  may  be  said  :  When  frag- 
mentation is  complete,  oil  the  evacuat- 
ing catheter  and  introduce  it  carefully 
within  the  bladder.  The  urine  already 
in  the  bladder  is  allowed  to  remain — 
not  drawn  off  as  recommended  by 
some.  The  evacuator  is  now  attached, 
and  warm  water  being  in  readiness,  a 
few  ounces  are  gently  sent  into  the 
bladder.  The  warm  water  is  variously 
medicated  by  various  operators.  I  use 
warm  water  only.  It  is  less  stimulating  than  warm  water 
ji/n.<t  any  salt  or  acid  which  can  be  suggested.  The  water 
should  be  a  few  degrees  above  blood-heat,  and  care 
sin  mid  be  taken  to  raise  its  temperature  when  cooling 
takes  place  during  a  prolonged  seance.  Air  should 
not  gain  admission,  but  when  present  is  easily  got 
rid  of  with  a  little  care,  yet  have  I  known  air  churned 
up  with  the  water  in  the  bladder.  When  the  apparatus. 
is  in  xit'i,  there  commences  the  most  important  part 
of  the  operation.  It  is  necessary  that  sufficient  water 
should  reach  the  bladder  to  bring  back  with  it,  in  its 
return,  the  debris  of  the  calculus.     It  is  necessary  there- 


Fir.. 

of  one  or  two  millimetres  would  be  of  moment — a  small 
size  being*  inefficient,  and  a  large  one  not  easily  worked 
— I  am  accustomed  to  try  at  first,  in  the  adult,  a  thirty 
millimetre.  If  it  enters  easily  I  continue  its  introduction. 
If  not,  I  withdraw  it  and  use  one  of  lesser 
size.  Ceteris  paribus,  the  larger  the  tube 
within  certain  limits,  the  better  ;  the  shorter 
is  the  seance,  and  the  less  is  the  danger  of 
clogging.  But  the  evacuating  tube  should 
never  fit  the  urethral  canal  too  tightly; 
and  the  desire  to  use  a  large  tube  should 
not  lead  one  to  forcibly  dilate,  or  run  the 
risk  of  tearing  the  urethra.  The  evacuat- 
ing-tube should  enter  without  any  diffi- 
culty, save  that  which  is  connected  with 
the  curve  of  the  canal, 
and  should  fit  the  ure- 
thra comfortably.  I 
have  not  infrequently 
incised  the  meatus  and 
passed  the  instrument 
to  the  bladder  without 
difficulty,  but "  any- 
thing like  a  feeling  of  grasping  of  the  in- 
strument, when  passing  through  the  ure- 
thra, should  not  be  experienced  by  the 
operator.  Bigelow  and  Thompson  are  not 
quite  agreed  on  this  question.  The  former 
uses  the  largest  which  will  pass  ;  the  latter 
Fig.  2164.— Guy-  is  usually  content  with  twenty-seven  uni- 
on's Evacuator.  limetres  as  a  maximum.  There  is  no  ar- 
bitrary rule  in  these  cases,  but  a  surgeon 
should  not  experience  more  than  a  moderate — a  very 
moderate — degree  of  resistance  in  passing  the  tube  along 
the  urethral  canal. 


G-TI£MANN  aco. 
2163. — Dr.  Otis's  Evacuator,  in  operation. 

fore  that  the  water  should  reach  the  bladder  in  sufficient 
quantity  and  with  sufficient  rapidity.  But  the  facility 
with  which  the  particles  of  water  move  upon  each  other 
must  be  borne  in  mind.  Nor  must  it  be  forgotten,  as  I 
have  said  elsewhere,  that  at  the  end  of  the  unyielding 
tube,attacbed  to  the  evacuator, is  the  bladder,  more  or  less 
diseased — and  perhaps  with  ureters  unhealthy,  and  kid- 
neys more  or  less  changed  in  structure.  The  bladder  may 
not  alone  feel  the  backward  pressure,  and  through  the 
constricted  orifices  of  the  ureter,  the  pelvis  of  the  kidney 
and  even  its  tubuli  uriniferi  at  the  cortical  walls,  may  be 
seriously  injured  by  a  strong  man  pressing  forcibly 
upon  the  rubber  bottle.  There  is  nothing  to  overcome. 
The  slightest  dimpling  of  the  bulb  will  put  the  frag- 
ments— which  are  near  the  urine  in  specific  gravity— in 
agitation  ;  and  on  withdrawal  of  that  gentle  pressure,  u<>i 
of  the  hand,  but  of  the  fingers,  they  fall  within  the  evacu- 
ating tube.  From  the  beginning  to  the  end  of  the  opera- 
tion, the  bulb  should  never  be  compressed  with  any  de- 
gree of  violence.  Although  a  disciple  of  Bigelow's,  from 
the  time  of  the  introduction  of  his  method  to  the  profes- 
sion ;  and  practising  the  same  on  a  somewhat  extended 
scale,  I  was  not  aware,  till  he  kindly  favored  me  with  an 
exhibition  in  his  laboratory  a  few  years  ago,  what  a  slight 
degree  of  pressure  sufficed  to  put  the  fragments  and  par- 
ticles in  motion. 

The  curved  tube  should  be  held  more  vertically,  but 
the  straight  one  should  be  more  depressed,  care  being 
taken  in  both  instances  that  the  eye  of  the  tube  shall  be 
completely  within  the  bladder,  fiome  keep  the  eye  of 
the  tube  upward  ;  others  recommend  it  to  be  turned  down- 
ward. It  is  of  small  moment  which  method  is  followed. 
I  usually  rotate  the  straight  tube ;  but  the  curved  one  I 
prefer  to  leave  with  the  convexity  of  the  curve  resting 
against  the  lower  wall  of  the  bladder. 
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Sometimes  fragments  will  oscillate  with  each  move- 
ment "i  the  compressor,  now  inward  the  bladder,  now 
toward  the  receiver,  When  this  occurs, 
and  ii  is  not  difficult  to  recognize,  the 
tube  Bhould  be  uncoupled  and  with- 
drawn, when  it  will  generally  be  found 
to  contain  Borne  Battiah  fragments  of 
>t>  .in-. 

Sometimes  impaction  take-  place  in  the 
eye  of  the  catheter.  This  should  Dot  oc- 
cur, and  i-~  an  evidence  of  imperfect  per- 
formance of  work.  The  fragments  Bhould 
be  so  thoroughlj  reduced  l>3  the  lithotrite 
befon  commencing  the  washing-out  pro- 
cess, a^  to  obviate  all  risk  of  impaction, 

How  long  Bhould  the  washing  out  pro- 
cess be  continued  ?  In  general  terms  it 
may  be  stated  :  So  long  as  there  are  frag- 
ments in  the  bladder.  The  general  con 
dition  of  the  patient,  however,  the  irrita- 
bility of  the  bladder,  and  the  intolerance 
of  the  urethra  may  modify  this.  Hut  as 
the  condition  of  the  patient  is  qui<  kly 
improved  by  the  removal  of  the  frag- 
ments of  a  calculus,  and  as  the  irritability 

of  the  bladder  commonly  disappears,  the 
occasional     intolerance    of     the    urethra 

should  not  be  permitted  to 
interfere  too  much  « ith  this 

desired  result.  The  amount 
Of    debris    reduced    by    the 

lithotrite  does  not  always 
bear  a  direct  ratio  to  the 
duration  of  the  operation  of 

reduction,      .Neither  does 

tlie  amount  washed  away  in 
a  given  time  always  bear 
a  direct  relation  to  the 
amount  of  debris  in  the 
bladder.  I  have  s<  'inetimes 
been  pleased  at  getting 
away  in  a  few  moments, 
ami  sometimes  with  half  a 
do/en  dimplingsof  the  walls 
of  the  receiver,  several  hun- 
dred grains,  all  that  the 
bladder  contained.  On  other 

occasions  sittings  have  been 

prolonged,  and   I   had  not 

I  he  certainty  of  having  ac- 

'  complished  my  wok.     1  am 

"•'averse   to  a  too  prolonged 

Bitting.     Although  Bigelow 

has  continued  hi.  manipulations  for  more 

than  three   hours   and    his  patient  did   well, 

so  long  a  seance  would,  I  am  convinced,  be 

injudicious  iii  the  majority  of  cases.  An 
hour  to  an  hour  and  a  half  is  the  utmost 
limit  to  which  I  have  permitted  myself 

to  go  :  and  if  not  successful  in  effect- 
ing, within  thai  period,  the  removal 
of  all  'he  fragments,  1  prefer  a  second 
seance  alter  a  short  interval. 

1  low  vastly  different  is  the  practice 
now  and  formerly.  Civiale's  efforts 
win-  directed  to  detain  fragments 
within    the    bladder    till    their    angles 

nded  oil  ;  and  1  leurte- 
loup  counselled  the  recumbent  posture 
for  the  same  reason.  Acting  on  these 
view  s  one  i  t  mj  earliest  lithotritii  s, 
man]    yeai  i  iccupied   foui  ti 

Beam  ■  b  of  eight  or  ten  minutes  each, 
and  at  Inters  als  ol  se^  eral  daj  s.  My 
lasi  performed  while  this  paper  is 
being  written  —  occupied  less  than 
twentj  minutes,  and  was  completed 
at  one  sitting  The  patient— an  old  man.  seventy-four 
years  of    age  —  declined  to  take  any    anaesthetic,  and 
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declared  that  he  had  suffered  but  little.     After  the  fi 
incuts  have  been  removed  the  patient  should  remain  quiet 
in  bed      This  is  a  matter  of  moment.     I  have  more  than 
once  seen  the  disadvantage  of  neglecting  this  precaution. 
Should  pain  follow   the  operation,  a  warm   linseed  meal 
poultice  will  commonly  give  comfort.     Drink* 
mulcent  character  should  be  taken  ;  and  if  pain  still  . 
tinues   an   anodyne,  either  hypodermatic-ally   or  by  the 
mouth  or  rectum,  may  be  administered. 

The  improvement   which  usually  follows  quiekh   on 
the  removal  oi  the  fragments  of  a  stone  is  very  marked. 
But   ii   is  well   not  to  give  a  too  decided  assurance  of  a 
complete  removal  of  the  fragments  because  of  a  subsi- 
dence of  symptoms,  or  c\"  n   of  a   failure  to  delect    | 
ii icnis.     The  disturbance  of  a  calculus  and  its  fragnii 
tion  may  alone  afford  the  patient  such  complete  relief  as 
to  induce  him  to  believe  that  all  the  fragments  have  I 
washed  away.     Hut  after  a  few  days,  or  perha| 
the  symptoms  of  stone  may  have  again  returned,  and  the 
work  of  fragmentation  has  to  be  resumed.    Persons,  ui 
these  circumstances,  are  apt  to   imagine   that  the   s\ 
has  re-formed.     This  may  be  so,   especially   with  pi 
phatic  calculi,   where  the  disposition    to    formation    re- 
mains; but  with  uric-acid  and  oxalate  calculi  it  is  n 
probable  that,  should  evidence  of  stone  occur  withiu  a 
few  weeks   after   fragmentation    and    washing  out  h 
been  performed,   fragments  which   escaped   the  return- 
ing   stream  and   which    hail    remained    behind    are    DOW 
giving  trouble.      As  this  is  not   infrequently   contii 
upon  an  operation,  it   iS  well  not  to  give  a  too  strong 
suraiiee  of   freedom  from  fragments  till  after  a  short  in- 
terval, and  only  then  after  a  careful  examination. 

Hitherto  the  male  bladder  has  alone  received  attention. 
A  few   words  as  to  w  oini  n  and  children. 

Rapid  Lirtuniiirv  in  Women.— The  anatomy  of  the 
female  urinary  apparatus  favors  the  early  escape  of  cal- 
culi   when    yet    small.      Lit  hotrit  v.    therefore,  as   already 
said,  is  not  so  common  in  the  female  as  in  the  male.    But. 
when  a  calculus  remains   in  the  bladder  and  grows  thi 
the  procedure  to  be  followed  is  much  the  same  as  in  the 
male.     The  shortness  of  the  female  urethra  permits 
use  of  the  straight  tube,  and  its  greater  calibre  permits 
the  use  of  tin-  largest  evacuating  tube,  while  the  chat 
ol  fragments  remaining,  or  re-forming,  are  less  than  in  the 
male. 

Rapid  Ltthotritv  in  Children  is  applicable  to  thoM 
cases  in  which  the  urethral  canal,  having  permitted  the 
easy  introduction  of  the  lithotrite  in  the  first  instance,  al- 
lows the  use  of  the  evacuating-tube  in  the  second.    TJ 
cases,    bowever,  arc  exceptional.      Although  1  have. 
sionally  lithotritized  children  under  five  \ 
am  prepared  to  hazard  the  statement  that." whatever  may 
be  the  difficulties  s, mil  limes,  and  only  sometimes,  attend- 
ing the  operation  of   lithotomy    in   children,   the  cutting 
operation  must  still  continue  to  be,  for  ihem,  the 
ic.il  procedure  in  the  greatest  number  of  cas 

Win.  11.  Hingston. 

LITTLE  ROCK.  The  city  of  Little  Rock,  Ark.. 
stands  upon  a  rocky  clilT  about  fifty  feet  high,  on  the  right 
bank  of  the  Arkansas  River,  at  a  distance  of  about  two 
hundred  and  fifty  miles  from  its  mouth  or  point  of  junc- 
tion with  the  Mississippi.  The  population  of  the  town 
in  1880  was  13,138.  Fifty  miles  due  southwest  of 
Little  Rock  lie  the  famous  Arkansas  Hoi  Splines,  a  de- 
scription of  which  will  be  found  elsewhere.  The  shel- 
tered position  of  the  Hot  Springs  in  a  narrow  valley,  and 
the  presence  in  such  a  valley  of  no  less  man  seventy  hot 
springs,  combine  to  cause  special  modifications  of  climate 
at  that  point  :  but  in  the  absence  of  full  meteorological 
data  from  Hot  Springs  this  chart  of  Little  Hock,  obtained 
from  the  Chief  Signal  <  >ffice  in  Washington,  may  be  use- 
ful as  indicating  the  normal  climate  of  the  region  when 
not  modified  by  such  local  influences  as  have  just  l 
indicated,  and  it  is.  therefore,  here  introduced  for  con- 
venience of  reference.  The  reader's  attention  is  particu- 
larly called  to  the  remarkable  freedom  from  wind  char- 
acterizing the  climate  of  this  region,  as  shown  by  the  low 
figures  standing  in  column  8.  U-  B> 
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Climate  of  Little  Rock,  Ark. — Latitude  34°  45',  Longitude  92'  6'. — Period  of  Observations,  July  1, 
81,  1883. — Elevation  of  Place  of  Observation  above  the  Sea-level,  275  feel. 
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LIVER,  ABSCESS  OF  THE.  There  are  three  varieties 
of  hepatic  abscess  :  the  so-called  tropical  or  idiopathic. 
the  traumatic,  and  the  metastatic.  They  may  occur  at 
any  aire,  and  may  be  single  or  multiple.  Though  not  con- 
fined to  any  one  sex,  males  are  far  more  subject  to  them 
than  females,  as  will  presently  be  shown. 

Abscess  of  the  liver — suppurative  hepatitis,  as  it  is  most 
frequently  called — may  be  primary  and  due  to  local  causes, 
but  it  is  more  generally  a  secondary  disease. 

Although  we  are  inclined  to  talk  of  it  as  a  disease  of 
tropical  climates,  the  latest  researches  indicate  that  some 
error  has  been  committed  in  this  respect,  the  so-called 
tropical  or  idiopathic  abscess  being  found  uot  inf  requentlj' 
in  temperate  climates.  Indeed,  five  or  six  of  the  patients 
under  my  own  observation  were  known  never  to  have  lived 
in  any  other  than  a  temperate  zone.  Nevertheless  it  is 
far  more  common  in  the  tropics  than  in  other  parts  of  the 
world.  It  has  been  well  shown  by  Hir.sch '  that  in  these 
latitudes  foreigners  are  more  frequently  attacked  than 
the  native  born,  and  he  very  logically  attributes  this  fact 
to  the  habits  of  eating  and  drinking  which  the  former, 
especially  the  British,  bring  with  them  from  their  native 
lands.  Harley  5  has  taken  the  same  ground,  and  strength- 
ened his  statements  by  mentioning  the  fact  that  cases  of 


"  Indian  liver"  are  now  less  frequent  than  they  formerly 
were,  comparing  the  actual  proportion  of  cases  now  oc- 
curring to  that  of  former  times.  He  attributes  this  dimi- 
nution in  the  frequency  of  the  disease  to  the  change  made 
in  the  diet  and  habits  of  the  Europeans,  who  now  use 
light  French  wines  in  place  of  the  strong  and  bitter  ales  ; 
while  they  turn  their  attention  more  at  present  to  out-door 
sports,  which  have  become  fashionable  even  in  the  hottest 
climates.  Other  contributive  causes  may  be  found  in 
medicinal  agents,  which  are  often  taken  by  patients  for 
their  constitutional  effect,  and  especially  those  that  super- 
induce constipation,  of  which  opium  and  iron  are  ex- 
amples ;  also  in  the  use  of  such  hydrocarbons  as  the  fats 
and  starches  in  excess. 

In  perfect  agreement  with  the  foregoing  statements  is 
the  fact  that  females  are  rarely  the  subjects  of  hepatic  ab- 
scess. Thus,  out  of  251  autopsies  made  at  St.  Luke's  Hos- 
pital during  the  ten  years  ending  with  1882,  there  were  but 
nine  cases  of  hepatic  abscess,  and  of  these  only  one  was 
in  a  female,  showing  that  there  is  in  New  York  a  com- 
parative immunity  from  the  disease  in  the  female  sex  ; 
and  this  is  more  marked  than  in  Berlin,  where,  as  shown 
in  the  autopsies,  1/,":  per  cent,  were  females.3 

Hepatic  abscess  is  chiefly  a  disease  of  middle  life,  and 
is  found  to  attack  the  robust  rather  than  delicate  or  weakly 
persons.  The  ages  in  my  nine  cases  were  from  fourteen 
to  seventy-three  years,  but  most  of  them  fell  in  the*de- 
cade  between  thirty-five  and  forty-five. 

Gall-stones  occasionally  lead  to  suppurative  hepatitis  ; 
I  have  observed  this  in  several  cases,  one  of  which  I 
presented  before  the  Pathological  Society  of  New  York 
in  1874.  It  occurred  at  the  Presbyterian  Hospital,  in  the 
service  of  the  late  Dr.  J.  L.  Banks.4  In  this  case  the 
common  duct  was  found  occluded  by  a  large  gall-stone, 
the  size  of  a  filbert  ;  this,  together  with  several  other  cal- 
culi, had  caused  dilatation  of  the  hepatic  biliary  passages, 
leading  subsequently  to  ulceration  and  rupture  of  the 
common  duct. 

Ever  since  George  Budd,5  in  1842,  insisted  that  dysen- 
tery was  a  primary  cause  of  hepatic  abscess,  the  attention 
of  medical  practitioners  has  been  turned  to  this  point, 
and  for  a  certain  period,  his  theory  was  very  generally 
accepted.  Subsequently,  however,  medical  writers,  from 
experience  in  climates  where  dysentery  was  very  preva- 
lent, contested  this  view  on  the  following  grounds  : 

1.  That  if  dysentery  produce  abscess  of  the  liver,  the 
like  result  should  follow  from  other  intestinal  irritants. 
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2  Thai  in  many  cases  of  hepatic  abscess  there  has 
never  been  an)  symptom  o(  dysentery. 

:i.  That  abscess  of  the  liver  does  nol  occur  in  ;ill  cpi- 
demii  -  oi  dysentery. 

I  Thai  in  deaths  from  abscess  of  the  liver,  in  tropical 
climates,   the  intestines  have  often  been  found  healthy. 

To  one  conversant  with  medical  pathology,  there  are 
satisfactory  answers  to  all  these  object! 

In  the  Ural  place,  it  does  nol  follow  that  if  dysentery 
produce  abscess  of  the  liver,  other  intestinal  affections 
should  have  like  sequelae .  for  ii  i-  pretty  well  established 
thai  dysentery  is  a  disease  propagated  by  a  poison  pirn 
liar  in  itself,  and  this  may  have  a  special  affinity  for  the 
liver,  ju-i  as  in  tubercular  diseases  the  mesenteric  glands 
are  favorite  seats  for  secondary  deposits.  In  the  second 
place,  il  is  nol  necessary  that  a  patient  Bhould  giveawell- 
defined  history  of  dysentery.  This  he  rarely  does,  being 
more  apt  to  attribute  his  symptoms  to  "cholera  morbus  ' 
or  "  chronic  diarrhoea  ;  "  or  he  may  even  overlook  the  in 
testinal  trouble  entirely,  attributing  the  passage  of  blood 
and  pus  to  haemorrhoids,  fistula,  or  the  like.  Again,  that 
abscess  ni  the  liver  does  not  always  occur  in  epidemics  of 
dysentery,  is  a  matter  of  general  knowledge.  This  has 
been  already  noticed  by  Niemeyer  in  one  epidemic,  w  hi  eh 
I  also  had  the  fortune  to  witness,  and  during  which  this 
complication  did  not  occur. 

Ii  may  be  well  here  to  consider  with  Bartholow,* 
whether  we  may  nol  have  a  special  form  of  disease,  con- 
fined to  the  large  intestine,  other  than  epidemic  dy  sentery, 
as  we  know  il  from  military  experience.  This  disease  is 
a  marked  affectii f  the  mucous  membrane  of  the  rec- 
tum, which  he  calls  proctitis.  It  is  nol  improbable  that, 
in  a  limited  number  of  cases,  any  poison  of  a  peculiar 
character,  when  the  original  focus  lies  along  the  line  of 
the  portal  bj  Btem,  may  be  carried  up  tn  be  deposited  in  the 
hepatic  substance,  and  we  have  good  reason  to  believe  that 
a  certain  classof  poisons  will  necessarily  produce  a  sec- 
ondary focus  of  a  suppurative  character  ;  while  a  favora- 
ble issue  for  the  individual  will  never  ensue  until  the 
offending  matter  is,  in  some  way,  discharged  from  the 
body.  Such  processes  usually  and  properly  come  under 
the  term  of  septic. 

That  diseases  of  the  intestine — and  especially  dysentery, 
ns  we  understand  u  -are  prime  causes  of  hepatic  abscess, 
is  well  sustained  by  excellent  authorities,1  although  cithers 
win.  have  high  rank  (Annesley  ami  Waring)  hold  an  op- 
posite view,  ami  base  their  belief  upon  a  study  of  great 
numbers  of  cases.  Othet  causes  given  are  typhoidfever 
ami  variola. 

There  is  another  class,  which  fortunately  appears  at 
the  present  time  more  rarely,  namely,  the  pyemic.  Of 
this  nature  were  formerly  most  abscesses  of  the  liver. 
In  point  of  frequency,  however,  it  is  the  lungs  rather 
than  the  liver  that  take  the  real  brunt  of  the  figbl  in  pyae- 
mia When  the  liver  is  reached  the  disease  may  have 
extended,  .as  it  sometimes  does,  through  continuity,  or  by 
the  less  comprehensible  medium  of  the  pulmonary  capil- 
laries, The  causes  are  usually  made  out  at  post  mortem 
examination,  ami  hence  ii  is  proper  fur  us  to  realize  that 
the  term  idiopathic,  as  a  word  applied  to  hepatic  abscess, 
ma\  - he  expunged  from  our  medical  terminology, 

In  a  comparatively  small  number  oi  cases,  traumatism 
is  to  blame  for  the  inception  of  the  disease. 

Borne  years  ago   I   collected  the  statistics  of   hepatic 

abscess  from  thirty  three  cases  occurring  in  St.   Luke's, 

the  Mount  sinai,  ami   the  Presbyterian  Hospitals,  New 

Fork!    '      from  a  study  of  which  1  derived  thcfollow- 

conclusii  'Us 

The  most  commonly  assigned  cause  of  hepatic  abscess 
was  dysentery ;  next  in  order  came  the  irritative  action 
cansea  by  the  presence  oi  calculi  in  the  gall-bladder  and 
biliary  passages;  while  traumatisms  and  operations  in 
and  about  the  pelvic  fossa  held  mure  subordinate  places. 

'These  resiilis  differed  materially  from  those  published  by 

'I'lnei  teiihr  ■  as  collected  bj  ('.  Baerensprung,  who,  in  a 
total  "l  108  cases,  found  that  68  were  associated  with 
traumatisms  (pyaemic)  Traumatic  cases  should  more 
properly  belong  t"  the  class  caused  by  such  direct  me- 
chanical injuries  ;,s  w,, uni'.s.  blows,  etc.  .  but   these  in 


stances  are  extremely  rare,  as  the  liver  will  usually  sns. 
tain  great  vii ilence  without  giving  rise  to  suppuration  In 
other  respects  our  staiisti,  affections  along   the 

line  of  the  portal  system  holding  the  second  plaot 
ulceration  of  the  biliary  passages  the  third  place     I 
ably    the  statistics   of  today  iii   Berlin    hospitals  would 
alter  this  ratio,  as   with  the  advances  made  in    modern 
Burgery  the  terrors  of  pyemia  have  greatly  abated      In 
most  of  m\  cases  the  abscesses  wore  single,  and  then  wcrii 

usually  confined  to  the  right  lobe. 

There  is  sonic  foundation  for  the  theory  of  BODBfl 
(Saunders. '•  Annesley  "  I,  that  dysentery  has  a  malarial 
Origin.  It  is  true  that  dysenteric  and  malarial  affec- 
tions are  apt  to  be  associated  in  many  regions  of  the 
globe,     But  where  suppuration  is  not  dependent,  in  any 

given  case,  on  a  special    poison  such  as  pv.cmia  or  < 

tery,  or  u| mechanical   injury,  malarial  affections  may 

be  ranked  as  cont  ribul  i\  c  factors,  be<  ause  they  (lis i 

chronic  congestion   of   the  liver.     Among   predisposing 

causes   BhOUld    also    be    placed    indolent    habits,    ah 

spirituous  liquors,  and  exposure  to  (old.  conditions  which 
have  been  dwelt  upon  by  military  surgeons.  In  two 
out  of  nine  cases,  i  tound  tin-  attributed  causes  to  be  in- 
termittent fever  in  one  and  "swamp  fever"  in  the  other. 
Gonorrhoea  has  been  said  to  produce  hepatic  abscess,  hut 
the  evidence  is  imperfect. 

Pathological    Anatomy. — Abscess    (,f  the  liver  is 

known  to  the  pathologist   under  two  forms,  the  solitary 
ami  the  multiple.     In   the   former  variety,    where  it  is 
chiefly  associated  with  Intestinal  affections,  the  a 
may  ill  velop  to  a  great  Bize,  causing,  when  it  reaches  the 
surface,  protrusion  of  the  abdominal  walls.    Although,  in 
many   cases,  a   capsule   is   formed,    in  others   we   ol 
simply  progressive  ulceration  without  a  defining  meat 
brane.     When  an  abscess   however,  reaches  the  external 
part  of  the  liver,  it  causes  inflammatory  adhesions  :■ 
contiguous  point,  and  then,  if  rupture  ensue,  the  pus  is 
discharged  into  the  organ   to  which   it   has  formed  an  at- 
tachment.     Thus,  it    may  burst   into  the   pleura  through 
implication   of  the  diaphragm,  or.  after  adhesion  of  the 
pleural   surfaces   has  taken   place,   it    may   break   ll, 
the   lungs,  and  in  this  manner  the   matter  may  escape  by- 
way of  the  bronchi  :  in  other  cases  it  may  rupture  into 
the  peritoneum,  or  may  perforate  into  the  colon  ( 
bladder.     It  is  rare,  indeed,  that  the  abscess  dries  up  and 
its  contents  become  caseous,  or  cretaceous. 

PyaemiC  abscesses  ate  at  the  present  time  better  under- 
stood than  they  formerly  were.  It  is  not  now  considered 
necessary  to  explain  the  occurrence  of  suppurative  fod 
through  the  intervention  of  emboli  or  thrombi.  The 
poisonous  germs  having  been  shown,  by  concurrence  of 
pathological  opinion,  to  be  particulate,  it  is  comparatively 
easy    t,,    explain    how    they    enter   the    liver.       Foi 

usually  the  case  in  pyaemia  from  wounds,  the  seconder/ 
foci  arc  first  formed  in  the  lungs  ;  then  the  disease-germs, 
which  ate  microscopic  molecules,  enter  the  pulmonary 
capillaries,  pass  ],,  the  left  -i'le  of  the  heart,  and  then 
through  the  aorta  to  the  several  parts  nourished  by  the 
Bystemic  circulation;  in  this  way  they  reach  the  hepatic 
artery,  w  hich  conveys  them  to  the  liver,  and  as  this 
hasa  depurating  function  in  addition  to  many  others,  it  is 
comprehensible  that  the  poison  may  enter  it  to  be  passed 
out  ol  the  sy  stein  ;  but  ill  such  cases  the  poison  cannot  lie 
excreted  and.  favored  by  the  extremely  sluggish  circula- 
tion in  the  intralobular  capillaries,  it  -its  up  an  a 
inflammation  about  it.  and  several  of  these  /ones  coalesc- 
ing, we  have  suppuration  of  a  multiple  character.  There 
is  probably  no  difference  between  these  abscesses  and 
others,  (  xc<  pting,  as  it  may  be  show  n  at  some  future  day 
that  the  bacteria  ate  peculiar  and  distinctive  in  the  - 
varieties.  Whatever  be  the  nature  of  the  poison,  it  is 
necessarily  associated  with  a  bacterial  organism,  which 
plays  a  primary  or  secondary  part   in  the  development  "f 

t  he   abscess 

The  inflammation  affects,  as  elsewhere,  the  connective- 
tissue  substance  first,  the  hepatic  cells  taking  no  part  in 
the  process  excepting  in  s,,  far  as  they  may  be  influi 
by  the  presence  and  character  of  the  disease-poison. 

Rindfleisch"   describes  minutely   the  development  of 
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abscesses  according  as  they  are  embolic  or  thrombolic. 
From  what  has  already  been  said,  these  matters  have 
probably  ceased  to  be  of  interest,  excepting  in  a  histor- 
ical way. 

The  contents  of  these  abscesses  vary  somewhat.  They 
contain  blood  and  pus,  usually  of  a  creamy  consistency  ; 
sometimes  the  decomposing  blood  has  given  a  greenish 
tinge  to  the  matter,  while  at  other  times  fresh  hemor- 
rhages have  colored  it  a  light  pink.  Usually  the  matter 
is  white  and  inoffensive  to  the  smell,  but  occasionally  it 
gives  out  a  most  horribly  nauseous  odor,  containing,  as 
it  may  often  do,  a  large  quantity  of  necrotic  tissue.  It  is 
the  presence  of  this  more  or  less  solid  material  that  is  apt 
to  mislead  the  practitioner  if  he  use  the  aspirator,  for  it 
may  plug  the  tube  and  prevent  the  withdrawal  of  any 
pus.  It  is  extraordinary  what  an  amount  of  matter  these 
abscesses  may  contain. 

Clinical  History. — It  may  be  stated  that  in  many 
cases  there  are  no  symptoms  at  all ;  at  least  none  that  are 
mentioned  by  the  patient,  so  that  it  frequently  happens 
that  an  abscess,  which  had  never  been  suspected  during 
life,  is  discovered  at  the  autopsy ;  or  the  existence  of  the 
abscess  may  first  become  disclosed  by  the  fact  that  the 
capsule  breaks,  and  that  there  is  secondary  implication 
of  other  organs. 

When  clinical  signs  are  present,  one  of  the  most  com- 
mon is  a  sense  of  weight  and  fulness  in  the  hypochon- 
drium  ;  the  patient  may  also  have  more  or  less  pain  in 
the  right  shoulder,  and  be  unable  to  lie  on  the  right  side. 
The  pain  is  then  apt  to  be  increased  by  a  full  inspiration. 
It  will  be  found  that  in  the  early  stages  there  has  been 
more  or  less  dyspepsia,  and  that  nausea  and  vomiting  have 
been  present. 

As  soon  as  sufficient  matter  lias  collected  to  produce 
constitutional  symptoms  it  is  pretty  certain  that  there 
will  be  rigors,  followed  by  fever  and  sweating  :  the  rig- 
ors, fever,  and  perspiration  coming  on  in  this  way  will 
sometimes  be  mistaken  for  intermittent  fever,  as  in  the 
case  of  biliary  obstruction  I  have  given,  where  the  patient 
was  admitted  to  the  hospital  with  this  history.  The  fever 
may  reach  102°  or  104°  F.  When  the  organ  attains  a  con- 
siderable size  there  will  be  some  cough,  of  a  reflex  charac- 
ter probably,  due  to  implication  of  the  terminal  twigs  of 
the  pneumogastric.  Possibly,  by  this  time  it  will  be 
found  that  the  area  of  hepatic  dulness  is  increased,  al- 
though it  does  not  necessarily  follow  that  with  abscess  of 
the  liver  there  is  enlargement  ;  yet,  if  the  patient  survive 
the  initial  stages  of  the  disease  the  liver  will  pretty  cer- 
tainly be  increased  in  size.  Nature  now  seems  to  come  to 
the  assistance  of  the  patient,  and  the  abdominal  muscles, 
especially  the  rectus,  may  show  preternatural  rigidity. 
It  is  difficult  to  say  precisely  in  what  way  this  condition  of 
the  muscles  is  brought  about.  Their  unyielding  charac- 
ter helps  to  protect  the  injured  organ  from  outside  influ- 
ences, and  assists  in  holding  it  fixed  until  the  reparative 
processes  of  nature  have  attached  it  to  such  parts  as  may 
serve  as  avenues  by  which  the  pus  may  escape. 

Jaundice  is  comparatively  rare.  The  presence  of  a 
large  collection  of  pus,  indicated  by  the  symptoms  that 
have  been  described,  naturally  produces  great  prostra- 
tion; and  this  is  of  itself  an  important  symptom.  The 
pulse  is  in  harmony  with  the  constitutional  disturbance 
in  a  certain  number  of  cases,  the  proportion  being  diffi- 
cult to  determine. 

In  a  large  number  of  cases — indeed,  in  my  experi- 
ence, in  most  of  them — the  patients  recall  symptoms  of 
a  dysenteric  nature,  or  they  may  have  peculiar  symp- 
toms of  pyaemia  that  to  the  initiated  are  characteristic. 
Thus  there  will  usually  be  the  history  of  some  surgical 
operation,  though,  in  some  cases,  of  a  trivial  character. 
In  one  instance  it  was  merely  the  slitting  of  a  small 
urethral  stricture  ;  but  there  followed  on  the  same  day 
a  violent  chill,  fever,  and  sweat,  and  the  patient,  was 
dead  within  forty-eight  hours.  He  had  been  cut  by  the 
urethrotome  (Otis's),  after  which  a  No.  26  steel  sound 
had  been  passed.  This  was  the  third  operation,  the 
second  having  been  performed  six  years  previously. 
At  the  post-mortem  examination  the  left  lung  was  filled 
with  infarcts  from  the  size  of  a  pea  to  that  of  a  marble, 


and  i  i  the  lower  lobe  a  small  abscess  was  found  ;  in  the 
right  lung  there  were  also  several  abscesses.  In  the  liver 
were  numerous  infarcts,  such  as  are  seen  in  those  cases  of 
pyaemia  that  die  early.  In  this  case  there  was  the  further 
complication  of  chronic  diffuse  nephritis,  which  was  the 
proximate  cause  of  death.  Sometimes,  in  advanced  cases, 
bulging  of  the  hypochondriac  region  will  be  seen  on  in- 
spection. With  some  such  previous  history  the  patient 
may  suddenly  fall  into  collapse,  the  tumor  disappearing 
to  a  great  extent,  while  the  pus  passes  off  in  one  of  the 
ways  that  have  been  described  ;  or,  if  the  abscess  be  situ- 
ated behind  the  liver,  the  matter  may  pass  back  of  the 
peritoneum  and  lose  itself  temporarily  in  that  situation. 
Ascites  and  oedema  of  the  lower  extremities  are  rare,  ex- 
cept as  connected  with  cardiac  or  renal  disease  ;  but 
pressure  upon  the  portal  vessels  may  at  any  time  cause  an 
accumulation  of  serous  fluid  in  the  abdominal  cavity. 

In  rare  cases  palpation  will  elicit  pain  and  tenderness 
over  the  liver,  and  sometimes,  if  the  abscess  be  very 
large,  fluctuation,  though  it  will  be  well  not  to  rely  too 
much  upon  the  presence  of  this  sign.  In  such  cases,  and 
whenever  there  is  any  doubt,  the  aspirator  should  be  re- 
sorted to  in  order  to  establish  a  diagnosis,  and  a  suf- 
ficiently large  needle  should  be  used  to  enable  the  oper- 
ator to  secure  pus  if  any  be  present. 

Dr.  Hammond  adopts  a  very  simple  method  for  deter- 
mining fluctuation.  He  places  the  patient  on  the  back, 
puts  the  points  of  the  index  and  middle  fingers  of  the 
left  hand  between  the  eighth  and  ninth  ribs,  a  little  in 
advance  of  a  line  falling  from  the  middle  of  the  axilla  ; 
then,  by  gentle  tapping  or  percussion  at  a  point  about  two 
inches  above  the  umbilicus,  and  a  little  to  the  right  of 
the  median  line,  fluctuation  is  detected  by  the  fingers  of 
the  left  hand. 

He  has  operated  successfully  in  a  large  number  of 
cases,  ten  of  which  have  been  put  upon  record. I!  The 
matter  is  removed  by  the  aspirator,  and  he  prefers  to  in- 
troduce his  instrument,  in  the  eighth  or  ninth  interspace, 
and  in  a  line  midway  between  the  mammillary  and  axil- 
lary lines.  In  the  event  that  matter  is  not  reached,  the 
operation  is  harmless,  and  in  this  latter  statement  he  is 
sustained  by  Davis'3  and  Jimenez.14 

In  my  thirty-three  cases  already  alluded  to  there  were 
frequently  no  symptoms  of  the  disease  before  death,  but 
the  following  signs  were  found  in  the  majority,  and  their 
order  of  comparative  frequency  was  as  follows  :  (1)  Rig- 
ors and  sweats  ;  (2)  pain  in  the  epigastrium  ;  (3)  jaundice  ; 
(4)  clay-,  or  occasionally  bronze-colored  stools.  Central 
nervous  disturbances  were  noted  in  one  instance  only. 

In  my  set  of  cases  taken  from  the  St.  Luke's  Hospital 
records,  a  few  of  which  entered  into  my  first  statistics,  I 
noted  that  the  most  frequent  of  the  early  symptoms 
were  digestive  disturbances,  such  as  loss  of  appetite  and 
constipation,  sometimes  alternating  with  diarrhoea.  In 
more  than  half  of  these  cases  there  was  hepatic  enlarge- 
ment, the  liver  usually  reaching  more  than  an  inch  and  a 
half  below  the  free  border  of  the  ribs. 

Next  in  symptomatic  prominence  was  pain,  which  oc- 
curred in  six  out  of  nine  cases  ;  this  was  usually  confined 
to  the  region  of  the  liver,  though  in  two  patients  it  shot 
up  to  the  right  shoulder. 

Fever  was  noted  in  a  great  number  of  cases,  and  it 
reached  in  one  individual  105°  F.  The  following  symp- 
toms were  noted,  but  without  any  uniformity  iii  the 
order  of  their  occurrence ;  (1)  A  dry  tongue;  (2)  chills 
and  sweats  ;  (3)  rigidity  of  the  abdominal  regions  ;  (4) 
great  prostration;  (5)  rapid  and  painful  respiration;  (6) 
(edema  of  the  feet. 

In  a  suspected  case,  when  the  matter  is  expectorated, 
the  pus  should  be  examined  microscopically,  and  an  ex- 
pert may  be  able  to  determine,  from  the  known  charac- 
ter of  the  hepatic  cells,  whether  the  liver  is  involved. 
(For  a  further  differential  diagnosis  see  Liver,  Enlarge- 
ments of.) 

From  all  that  has  been  said,  however,  it  will  be  mani- 
fest that  abscess  of  the  liver  cannot  always  he  diagnosti- 
cated during  life. 

Prognosis.— In  cases  of  tropical  abscess,  it  is  said 
that  about  seventeen  per  cent,  recover.     It  is  doubtful  if 
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there  be  am  recovery  in  pyemic  abscess.  A  more  favor- 
able issue  maj  be  expected  if  the  abscess  be  solitary  and 
break  through  the  bronchial  tubes,  Integument,  or  by  the 
alimentarj  canal.1'  A  protracted  convalescence  of  three 
in  Ave  months  is  thought  to  be  desirable,  bul  the  besl  ex 
pectation  "l  life  is  when  the  abscess  discharges  directly 
through  the  external  wall--  of  the  body.  Of  course,  the 
liver-substance  will  be  destroyed  to  a  certain  extent,  but 
enough  may  be  left  to  carry  on  the  processes  of  nature 
with  a  fair  degree  of  Bucce&s.  The  mortality,  including 
tropical  cases,  is  about  seventy  to  ninety  per  cent. 

Tin  \  i  mini  We  rarely  are  called  upon  to  prevent 
■a  bepatic  abscess,  for  the  reason  thai  its  comparative  in- 
frequency  precludes  us  from  inticipating  it  nor  is  it 
probable  that  we  should  Buccecd  in  our  endeavors  to  do 
mi,  except  by  checking  the  original  disease. 

Nothing,  of  course,  i^  mure  obstinate  than  dysentery 
when  it  lias  reached  Buch  a  form  that  the  bowel  i-  tilled 
with  indurated  tissue  from  the  cicatrices  <■!  large  slough- 
ing uhers.  Possibly,  in  such  cases,  puncture  of  the 
liver  may  do  good,  and  we  have  the  further  testimony  of 
Bartholow  and  Condon  ;"  to  the  effect  that  it  not  only  re- 
lieves congestion,  hut  is  quite  harmless. 

Among  other  remedial  measures  that  have  been  sug- 
gested are  local  abstraction  of  blood,  application  of  ice, 

the  use  of  chloride  of  ammonia,  ipecacuanha,  and  the 
opiah  - 

•  After  suppuration  has  set  in  the  treatment  should  be 
directed  toward  Securing  a  free  outlet  for  the  pus.  My 
experience,  derived  from  a  Study  of  hospital  cases,  goes 
to  sh,,w  t Ii: 1 1  the  aspirator,  though  most  desirable  and 
indispensable>  often, in  diagnosis,  is  far  less  reliable  in 
treatment  ;  statistics  tend  to  prove  that  it  merely  delays 
the  evil  day.  while  free  incision  holds  ou1  the  best 
chance   for  life,  if  tile   matter  is  accessible  to  the   knife. 

Ami  yet  upon  this  point  writers  of  authority  differ,  as  I 
have  already  shown.     If  free  incision  be  attempted,  the 

abscess  cavity  should  lie  washed  out  with  some  suit- 
able  antiseptic    liquid  ;     if    it    be    possible,    however,    the 

wound  should  not  lie  sealed,  but  drainage  should  lie  es- 
tablished in  order  to  prevent  the  Quid  from  accumulating. 

If  the  physician  have  in  mind  to  operate,  he  may  well 
adopt  the  plan  of  Graves — make  a  free  incision  about 
four  inches  long  over  the  centre  of  the  tumor,  down  to 
within  one  or  two  line-  of  the  peritoneum:  plug  the 
wound  with  lint  and  keep   it   open    for  a   few  days,  until 

adhesions  have  taken  place;  the  abscess  then  will  usu- 
ally discharge  by  this  passage;  or  a  knife  or  trocar  can 

be  used,  and  a  cannula  or  drainage-tube  left  in  SttU. 
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LIVER.  ACUTE  INFLAMMATION  OF  THE.  Qer., 
.1     '■    Lebert  ;  Fr.,  //■  3. — The  cap 

suleol  the  liver  maj  bt  the  seat  of  inflammation — perihepa- 
The  connei  tive  tissue  thai  extends  along  the  ducts 
and  vessels,  and  separates  the  lobules,  may  be  the  scat  of 
cither  an  acute  or  a  chronic  inflammatory  process.  The 
acute  form  usually  passi  a  on  to  suppuration  (suppurative 
hepatitis,  abscess  of  the  liver).     In  fact,  some  patholo 

f fists  deny  the  existence  ol  acute  inflammation  of  the  cel- 
ular  tissue  of  the  liver  without  suppuration,  others  be 
lieve  a  threatened  abscess  nun  terminate  in  resolution. 


I  have  never  seen  any  pathological  appearances  that 
would  warrant  such  judgment.  Maepherson,  however, 
in  "  Quain's  Dictionary,  under  the  one  title  of  Acute 
Hepatitis,  treats  of  perihepatitis,  ami  an  inflammation  of 
the  connective  tissue  which   may  end  in  ah-  prac- 

tically one  disease. 

It  is  quite  certain,  however,  we  may  have  a  di 
inflammation   of  the  connective    tissue.      In   fact,  such 
a  condition  obtains  in  acute  yellow  atrophy  of  the  li 
for  a  description  of  which  see  below.     In  the  word 
Pagge,  "at  the  present  day  pathologists  are  pretty  well 
agreed    in  believing   acute  yellow  atrophy  of  the   liverto 
be  parenchymatous  inflammation,  in  Virchow's  seni 
the  term."    The  term  acuU  diffused  hepatitis  is  also  given 
to  cases   of  acute   atrophy  by  many   writers.      Acute  cir- 
rhosis has  also  been  thus  applied,  and  in  English  uov. 
clature.  if  I   understand  it.  "  red  atrophy  "  indicates  an 
advanced  degree  of  the  same  condition.     It  is  now  ap- 
plied most  generally  to  the  advanced  stage  of  acute  yel- 
low atrophy. 

Chronic  inflammation  of  the  interstitial  connective  tis- 
sue, or  cirrhosis  of  the  liver,  may  be  monolobular  or 
multilobular.  .Monolobular  cirrhosis  is  also  termed  hy- 
pertrophic or  biliary  cirrhosis,  and  multilobular  cirri 
is  the  alcoholic  or  common  cirrhosis.  That  form  of  in- 
flammation which  results  from  long-continued  congestion 
described  by  Rindfleisch  as  "  red  atrophy,"  is  termed 
•■lir"irii  i  lulu  rutin,,"  "cyanotic  atrophy,"  or,  in  the  less 
advanced  stages,  "nutmeg  congestion."  Finally,  an  in- 
flammation  of  the  veins  occurs,  and  is  most  important  in 
hepatic  pathology. 

For  an  account  of  suppurative  hepatitis,  acute  difl 
hepatitis  or  acute  atrophy,  chronic  interstitial  hepatitis, 
nutmeg  congestion,  and   pyelophlebitis,  the  reader  is  re- 
ferred to  the  respective  articles  on  these  sub 
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LIVER.  ACUTE  YELLOW  ATROPHY  OF  THE. 
0NTM8. — Ger.,  AcuU  gi  Ibt  Atrophu  tU  r  /.<  her,  <<< 
chymatdst   Hepatitis;  Ft.,  Atrophu  Jaum  Aiguedu  1 
htir,  Gfravt  •  Choloimia,  acholia,  icterus  gra  ris,  malignant 
jaundice. 

Di'.KiMTioN. — Acute  yellow  atrophy  of  the  liver  i«  a 
general  disease,  characterized  anatomically  by  a  jrranular 
and  fatty  degeneration  of  the  epithelial  cells  of  the  glands, 
the  endothelial  cells  of  the  blood-vessels,  and  the  i 
Cles  "f  the  body,  on  account  of  which  the  evidence  of  the 
Lrross  changes  of  atrophy  of  the  liver,  parenchymatous  in- 
flammation of  the  kidneys,  catarrh  of  the  gastrointestinal 
tract,  degeneration  of  the  cardiac  muscle,  and  endothelial 
degeneration   and   rupture  of  the  minute  blood-vest 
are  observed  during  life.     These  phenomena  are  due.  in 
all  probability,  to  a  poison  in  the  blood.    The  poison  i 
be  organic  (micro-organisms,  as  found  in  yellow  fever, 
iett  rusepidt  micus,  !•■<<  r  r  inorganic  (phosphorus, 

antimony,  arsenic,  alcohol)  ;  or  the  poison  may  be  gi Der- 
ated in  the  system  (pregnancy,  mental  emotion,  etc.). 
The  nature  of  a  poison,  if  thus  generated,  is  not  known. 
All  interest  has  been  previously  centred  upon  the  liver, 
however,  on  account  of  its  being;  the  largest  jrland  in  the 
body,  and  undergoing  the  most  marked  lesions.  Now  it 
is  believed  that  all  the  glands  are  similarly  involved.  Pur- 
ing  life,  acute  jaundice,  nervous  symptoms  (delirium, 
coma,  and  convulsions),  alterations  iii  tlu'  size  of  the  liver 
and  spleen,  changes  in  the  composition  of  the  urine,  and 
general  haemorrhages  occur.  The  subsequent  remarks 
apply  to  cases  of  acute  yellow  atrophy,  in  lie 
acceptance  of  the  term,  and  therefore  exclude  that 
CUiTing  after  phosphorus  and  other  poisoning,  and  yel- 
low fever. 

Phi  .,•!  ENCY.      Acute   yellow  atrophy  of  the  liver  is  a 
rare  disease      Thierfelder  collected    above  one  bund 
and  forty  cases,  and    Legg  one  hundred  for  their  m 
graphs.  "  1  have  examined  the  histories  of  fifty  cases  pub 
lished  since  ls7!".  the  date  of  issue  of  Legg's  book.    Quite 
a  number  of  cases  have  occurred  in  Philadelphia  in 
lent  years.     Pepper  alone  has  observed  five  cases  ;  I 
seen 'two.  and   know  ,,f  three  others.      Eight   cases  only 
have  been  recorded  in  Guy's  Hospital  in  twenty  yi 
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Etiology. — Certain  predisposing  influences  are  noted 
in  the  etiology  of  this  disease,  viz.,  the  age,  the  sex,  and 
habits  of  the  individual,  and  the  season  of  the  year.  It 
occurs  most  frequently  between  the  ages  of  fifteen  and 
tbirty-tive,  although  cases  after  sixty  have  been  recorded. 
Ashby  observed  a  case  in  a  boy,  aged  four,  and  Legg  re- 
fers to  several  about  two  years  of  age,  and  to  one  in  a  new- 
born child.  The  female  sex  is  most  liable  to  the  disease. 
A  larger  number  of  the  recorded  cases  have  been  observed 
among  dissipated  persons — prostitutes,  drunkards,  and 
those  who  drink  largely  of  malt  liquors.  Syphilis  is 
thought  by  many  to -predispose  to  this  affection,  and  it  is 
said  that  at  the  commencement  of  the  secondary  stage 
acute  yellow  atrophy  may  become  developed  and  termi- 
nate fatally,  due  to  the  impress  of  the  syphilitic  poison  on 
the  constitution.  Lebert  thought  the  extremes  of  heat 
and  cold. favored  the  development  of  the  disease,  but  the 
analysis  of  Legg  disproves  the  predisposing  influence  of 
the  seasons.  Series  of  cases  have  been  described,  which  ap- 
peared to  show  a  marked  family  tendency  to  the  disease, 
especially  among  those  of  the  family  that  lived  together 
under  one  roof.  They  possibly  were  cases  of  malignant 
jaundice,  due  to  some  micro-organism — epidemic  or  en- 
demic in  character.  Pregnancy  is  one  of  the  most  marked 
predisposing  causes.  The  disease  usually  occurs  between 
the  third  and  the  sixth  month  of  gestation.  Cloudy  swell- 
ing and  parenchymatous  degeneration  of  all  the  glands, 
more  marked  of  the  liver  and  kidneys,  is  a  physiological 
accompaniment  of  pregnancy  and  suckling.  Frerichs  has 
insisted  upon  the  importance  of  this,  in  connection  with 
the  frequency  of  acute  yellow  atrophy  of  the  liver  in  this 
state.  It  is  known  that  epidemic  jaundice  is  more  fatal 
in  pregnant  women  than  in  any  other  class  of  people. 

The  mode  of  action  of  the  exciting  causes  of  acute  yel- 
low atrophy  is  involved  in  much  obscurity.  Nervous  in- 
fluences are  considered  the  most  marked  exciting  cause. 
Grief,  fear,  or  anxiety  may  be  so  great  as  to  excite  such 
•morbid  changes  in  the  blood  as  would  cause  general  tis- 
sue degeneration.  Malaria  has  also  been  looked  upon  as 
an  exciting  cause,  and  the  continued  fevers  and  scarlatina 
have  been  placed  in  the  same  category.  The  develop- 
ment of  a  special  poison  in  the  system  by  nervous  influ- 
ence, or  from  faulty  digestion  or  assimilation,  has  been 
invoked  for  the  causation  of  this  disease.  The  growth 
of  a  specific  micro-organism  in  the  blood  has  been  re- 
cently demonstrated,  and  may  be  the  exciting  factor  in 
many  cases. 

Morbid  Anatomy. — On  section  of  the  abdomen  the 
liver  cannot  usually  be  seen.  It  is  high  up  against  the  di- 
aphragm, or  placed  backward  toward  the  spinal  column. 
It  is  small,  weighing  less  than  one-half  or  one-third  as 
much  as  the  healthy  organ.  Sometimes,  however,  the 
liver  is  enlarged,  and  Liebermeister,  with  others,  believes 
that  enlargement  takes  place  in  the  early  stage  of  the  dis- 
ease. Of  course,  acute  yellow  atrophy  may  occur  in  a  liver 
previously  cirrhotic  or  fatty.  Its  surface  is  smooth  and 
yellow  mottled.  The  capsule  is  usually  wrinkled,  but  free 
from  opacity.  The  organ  is  thin  and  limp.  On  section 
marked  changes  in  color  are  seen.  The  entire  cut  surface 
may  be  uniformly  yellow,  or  yellow  alternating  with  a  dark 
red  or  purple  color.  The  lemon  yellow,  ochre,  gamboge, 
or  Turkey-rhubarb  yellow  color  is  distinctly  outlined,  or 
shades  into  the  deep  red.  In  the  yellow  portion  the  lob- 
ules are  indistinct  or  increased  in  size.  In  the  red  por- 
tion the  lobules  are  diminished  in  size,  and  with  a  lens 
the  interlobular  connective  tissue  is  observed  to  beMn- 
creased.  The  red  portion  is  more  shrunken  and  firmer 
than  the  yellow,  which  appears  swollen  and  very  soft. 
The  red  is  considered  by  most  pathologists  to  be  a  later 
stage  of  the  yellow.  The  ducts  are  patulous  ;  the  mu- 
cous membrane  biled-stained  or  covered  with  mucus.  In 
many  cases  a  catarrh  of  the  finer  ducts  has  been  observed. 
The  gall-badder  is  empty,  or  contains  light-colored  bile 
or  only  some  mucus. 

The  histological  appearances  of  the  yellow  and  "red 
portions  vary.  The  hepatic  cells  of  the  yellow  portion 
are  swollen  and  cloudy,  are  granular,  or  are  filled  with 
oil-globules.  In  fact,  all  these  changes  are  observed  in 
each  case.     The  nucleus  is  pushed  aside  or  displaced  en- 


tirely, and  in  many  instances  masses  of  fat  represent  the 
cell.  The  interlobular  connective  tissue  is  plainly  ob- 
served, but  not  altered.  It  serves  as  a  network  to  retain 
the  granular  and  fatty  debris.  In  a  section  vacuoles  or 
vacant  places  are  often  observed,  indicating  the  former 
seat  of  destroyed  liver-cells. 

On  section  of  the  red  part,  an  increase  of  the  interlobu- 
lar connective  tissue  is  observed,  with  an  abundance  of 
young  connective-tissue  cells.  The  liver-cells  that  re- 
main— most  of  them  being  destroyed — are  atrophied  and 
shrunken,  and  become  arranged  in  rows  which  simulate 
bile-ducts  in  appearance.  The  embryonic  tissue  invades 
the  lobule  between  the  cells.  The  central  vein  is  thick- 
ened and  often  surrounded  by  a  young  growth  of  connec- 
tive tissue.  The  capillary  bile-ducts  are  usually  dilated, 
and  may  contain  proliferated  epithelium.  Pigment  is 
observed  among  the  cells  in  all  instances,  haematin  crys- 
tals are  abundant,  and  crystals  of  leucine  and  tyrosine 
are  almost  constantly  observed. 

In  addition  to  the  apparent  increase  of  bile-ducts,  some 
observers  affirm  the  formation  of  new  ducts,  and  others 
even  believe  that  there  is  an  increase  of  the  vascular  capil- 
laries. Colonies  of  the  lymphoid  elements  noted  above 
are  often  seen  in  many  parts  of  the  section,  independent  of 
their  association  with  ducts  or  vessels.  The  microscope 
shows  distinctly  the  gradual  transition  of  the  yellow  por- 
tion into  the  red. 

Bacteria  have  been  observed  by  many  in  the  hepatic 
cells,  the  connective  tissue,  the  ducts,  and  the  vessels. 
Klebs,  Eppinger,  Hlava,  Balzer,  and  recently  Boinet  and 
Boy-Teissier,1  have  observed  the  micro-organisms.  The 
latter  authors  detected  them  in  the  blood  during  life,  and 
cultivated  them.  Their  conclusions  were  :  1.  That  the- 
blood  of  the  patient  they  examined  contained  a  micro-or- 
ganism of  the  class  Coccus.  2.  That  this  micro-organism 
is  always  the  same  and  is  not  found  with  other  microbes. 
3.  That  in  the  different  cultivations  the  organism  is  pre- 
sented under  the  form  of  diplococci.  4.  That  these  diplo- 
cocci,  though  generally  isolated,  are  sometimes  disposed 
in  rosary-like  chains.  Finally,  that  they  are  similar  to 
the  cocci  found  in  the  hepatic  cells,  the  portal  vessels, 
and  the  renal  epithelium.  The  writers  are  cultivating  the 
microbes  they  secured  after  death,  and  purpose,  with 
similar  ones  from  the  blood,  to  make  inoculation  experi- 
ments. 

The  blood  is  dark  and  fluid,  and  contains  the  micro- 
cocci just  mentioned. 

The  spleen  is  enlarged  and  pulpy.  The  kidneys  are 
enlarged,  swollen,  and  congested.  On  microscopical  ex- 
amination, cloudy  swelling,  and  fatty  and  granular  degen- 
eration of  the  tubular  epithelium  are  seen.  The  heart  is 
soft  and  flabby  ;  and  marked  fatty  and  granular  degener- 
ation of  the  muscular  fibres  is  found.  In  some  cases 
the  degeneration  extends  to  the  blood-vessels,  and  in 
various  parts  of  the  body  the  endothelium  is  found  to 
have  undergone  fatty  and  granular  degeneration.  No 
special  lesions  of  the  brain  has  been  observed.  The  cere- 
bral vessels  are  markedly  the  seat  of  fatty  degeneration  of 
the  intima,  consequently  haemorrhages  into  the  mem- 
branes and  the  brain-tissue  occur. 

The  mucous  membrane  of  the  stomach  is  congested  and 
the  seat  of  ecchymoses.  The  glands  of  the  stomach  and 
intestines  are  filled  with  granular  and  disintegrating  epi- 
thelium. The  stomach  usually  contains  clotted  or  semi- 
coagulated  blood.  There  is  blood  also  in  the  intestines, 
in  the  lower  part  of  which  it  assumes  a  tarry  appearance. 

In  addition  to  the  presence  of  ecchymoses  in  the 
gastrointestinal  tract,  they  are  also  seen  in  the  skin  and 
the  mucous  membranes,  in  the  pleura,  the  peritoneum 
and  omentum,  and  the  brain  and  its  meninges.  The 
surface  of  the  body  and  the  mucous  membranes  are  bile- 
tinged,  and  if  a  blister  is  applied,  the  serum  is  also  bile- 
tinged. 

The  uterus,  in  cases  occurring  in  pregnancy,  either  con- 
tains the  foetus  or  presents  signs  of  a  recent  abortion. 

The  relation  of  the  red  to  the  yellow  portion  of  the 
liver  has  been  a  subject  of  careful  inquiry.  It  is  now 
believed  by  most  pathologists  that  the  red  is  a  later  stage 
of  the  general  process,  because  of  its  absence  in  the  more 
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acute  cases,  because  ii  Bhows  greater  destruction  of  hi  - 
patic  cells,  because  the  yellow  portion  gradually  nxt 
into  the  rod,  and  be  the  red)  la  more  abundant  in 

old  cases.  1 1  this  theorj  ol  the  relation  ol  thi  red  to  the 
yellow  poi  tion  is  accepted,  the  qu(  the  natui 

the  primary  bepatic  change  becomes  more  easily  soluble. 

I-  the  process  in  the  liver  a  primary  fatty  dee ation,  or 

a  general  diffused  hepatitis,  the  fatty  change  being  second- 
ary? The  arguments  above  hold  in  a  measure  against 
diffused  hepatitis  occurring  primarily  ;  moreover,  thi 
generations  in  various  other  organs  would  point  to  a 
general  origin  of  the  disease,  and  not  to  a  local  diffused 
Hepatitis.  Then,  too,  the  liver  is  a  distensible  organ,  and  its 
tell--  would  not  degenerate  from  pressure  of  the  Bmall 

<ni!  of  diffused  new  growth  that  is  observed  in  acute 
yellow  atrophy. 

Btmptoms,  -The  onset  is  gradual  or  sudden.  In  the 
former  instance  symptoms  of  gastro-duodenal  catarrh  may 
continue  for  i«n  or  three  weeks,  or  more  grave 

symptoms  arise.  In  the  latter,  acute  jaundice,  accompa 
nied  by  marked  nervous  phenomena,  immediate  ly  u 
in  an  attack.  The  more  protracted  cases  (the  first  class) 
present  two  varieties  of  symptoms,  \i/..  prodromal  and 
toxaemia  The  symptoms  of  the  prodromal  stage  are 
those  of  acuti  al  catarrh  —headache,  nausea, 

vomiting,  loss  of  appetite,  a  bitter  taste  in  the  mouth,  and 
general  malaise.  Diarrhoea  may  also  occur.  At  the  end 
of  fortj  eight  bours  slight  Icterus  appears  and  gradually 
increases  in  intensity.  Fever  does  not  usually  attend 
these  symptoms.  On  the  other  hand,  the  pulse  and  tem- 
perature, as  in  jaundice,  arc  often  subnormal.  The 
faeces  are  colorless,  grayish,  or  parti-colored  ;  often  in- 

i  quite  natural.  The  normal  appearance  of  the  fa 
in  acute  atrophy  bas  led  to  the  expression  that  Buch  stools 
furnish  an  unfavorable  prognostic  element  in  jaundice, 
while  the  presence  of  clay  colored  stools  is  a  favorable 
Bign.  The  urine  contains  bile-pigment,  and  does  not  in 
dicate  the  serious  changes  that  arc  to  ensue.  The  liver 
may  be  found  on  percussion  to  1"-  increased  in  size  i 
normal  dimensii 

The  toxaemic  stage  succeeds  these  prodromal  symptoms 
mi  in  or  less  suddenly,  and  after  varying  intervals  ol  time. 
The  prodromal  stage  maj  be  very  shorl  or  quite  pro- 
n  icted,  even  as  long  as  three  months.  In  some  cases 
the  toxaemic  stage  is  announced  by  a  convulsion  or  sud- 
den profound  coma.  Legg  insists  on  careful  observa- 
ol  the  pupil  in  cases  of  jaundice,  and  declares  that 
dilatation  ot  it  is  the  most  significant  indication  of  ap- 
proachin  [  ral  sj  mptoms.     In  ot bers   the   tj  phoid 

gradually  supervenes,  and  i-  characterized  by  stu- 
por, low  mutti  ring  d<  lirium,  subsultus  tendinum,  incon- 
tinence of  urine  and  faeces,  restlessness,  hiccough,  motor 
and  sensory  paresis,  with  dilated,  often  insensible,  pupils. 
A  di \  and  brown, or  fissured  and  glazed,  tongue  is  present, 
Bordes  collect  in  the  mouth,  and  the  vomiting  of  the  pro- 
dromal stage  continues,  though  the  character  of  the  ejecta 
changes  "  Black  vomit  "  now  occurs  instead  of  the  vi  m 
iiini:  of  a  clear  acid  or  greenish-yellow  fluid.     The  black 

\  "in it  U  <lsi.- 1"  the  presence  of  hi 1  which  has  oozed  into 

the  stomach.   Dark  tarry  stools  indicate  its  pn  s<  nee  in  the 

Intestinal  tract  also.  Constipation,  however,  may  bepresent. 

The  typhoid  state  terminates  in  deep  coma,  death  being 

preceded  by  irregular  or  Chi  es  breathing,  an  ir 

ilar  pulse,  in\  oluutary  discharges,  and  sometimes  by  n 
curring  convulsions.     In  some  instances  the  typhoid  type 
i-  not  assumed,  l>ui  active  maniacal  delirium  attends  this 

e,  with  or  without  convulsions  ;  coma  or  exhaustion 

ing  the  scene.     Agaiu,  there  is  no  delirium,  but  fre 
quenl   and    prolon  ral   convulsions — with   local 

spasms  in  the  interval  and  coma-vigil.  It  U  believed 
that  the  cerebral  symptoms  arc  due  largely  to  haemor 
rhagic extravasatiou  in  the  brain  and  its  membranes.    The 

bl Idyscrasia,  however,  is  probably  an  important  factor. 

The  brain  symptoms  have  been  attributed  to  uraemia,  but 
the  theorj  ol  such  ori(  upheld  by  clinical  facts 

Flint,  Jr.,  thought  thej  wen  due  to  cholesteraemia,  and 
others  to  the  presence  ot  bile  acids  in  the  blood.  Frerichs 
attributed  them  to  the  presence  of  leucine  and  tyrosine 
in  the  blood,  but  experiments  do  not  coulirui  lii^  notion. 


Ii  i-  in  this  period  thai  haemorrhages  occur  from  mu- 
cous surfaces,  as  the  nan-,  mouth,  pharynx,  stomach, 
ami  intestines.     Tiny  also  occur  in  the  skin  and  into  the 
us  membranes.    They  are  due  to  changes  in  the  walls 
of  the  capillaries  and   small    blood-vessels,  or 
assert,  to  the  altered  blood.     The  hemorrhages  are  pas- 
^i\e.  and  in  the  skin  are  observed  as  petechia-  or  vibii 
in   the  external   mucous   membranes  as  sordes  or  small 
Clots.      Thej    may    In-  -ecu  in  the  conjunctiva.      The   eon- 
Btant  oozing    from   the  nares  may  seriously  threaten  life, 
while  in  females  an  abortion  i-  almost  always  attem 
by  a  most    profuse   haemorrhage.     When    lia-morrln 
into  the  stomach  and  intestines  have  taken  place,  tin 
charges  appear  as  indicated  above. 

The  urine  undergoes  marked  change.     It  is  passed  in- 
voluntarily, and  wetting  of  the  person  is  prevented  with 
difficulty.     Albumen,   hyaline,   epithelial,  and   granular 
present,   from    associate   tubal  nephritis.      ! 
is  much  diminished  in  quantity  or  entirely  absent  ; 
phosphates  and  ehlorides  are  also  diminished.     The  i 
i-  replaced  by  leucine  and  tyrosine,  indicating  less  ad- 
vanced tissue  metamorphosis.     The  presence  of  leucine 
and  tyrosine  is  not  pathognomonic,  and  they  may  be  ab- 
sent  (Murchison).     The  urine  is  usually  acid,  dark  iu 
r,    and    contains    bile-pigment.       Contrary    to    their 
course  in  the  prodromal  stage,  the  pulse  and  temperature 
are  increased  in  the  toxaemic  period.     This   is  especially 
true  of   the  pulse.     It  is  increased   in  frequency,  often 
excessively  rapid,  and  not   uncommonly  irregular.     The 

temperature  range  varies.     In  s ■   there  is  no  rise ;  in 

■  i!  mis  the  ascent  doi  s  not  occur  until  the  last  day  or  two 
of   life,   and    may  attain    the    highest    point    after   death. 
M\    friend.    Dr.  H.    M.    Wetherill.  of   the  Pennsylvania 
Hospital   for   the   Insane,   of    Philadelphia,   kindly   per- 
mitted me  to  study  the  histological   appearance  ol 
various  organs  n  moved  from  a  patient  of  bis.  who  i 
of  acute  yellow  atrophy  of  the  liver.     The  case  presented 
many  interesting  features,  none   more  so  than  the  tem- 
perature   range.      The   patient,    fifty-one  years   of 
was  admitted  into  the  Insane  Hospital,  for  acute  mania 
with  delirium,  on  March  12,  1885.     She  did  not  impi 
and  on  April  '.lib    bad  a  "bilious   attack."    followed   in 
three  days  by  jaundice  and    urticaria.     Afti  r  ihe  jaun- 
dice the  maniacal  delirium  gave  way  to  a  low,  mutu 
form.     The  icterus  appeared  on  the  trunk  and  arms  • 
and  then  extended  to  the  entire  surface.     She  lived  nine- 
teen days,   and    during    the    course  of    the   disease   had 
diarrhoea  with  pale,  loose  stools,  and  hemorrhages  from 
all    the    mucous    surfaces,    petechia1    and    vibiees.     The 
li\  er  dulness  decreased  in  area,  and  the  sph  nic  incn 
from  day  to  day.     The  urine  became   albuminous,  con- 
tained hyaline  and  granular  casts,  blood  and  bile  pig- 
ment, leucine,  and  t\  rosine.   The  urea  became  diminish*  a 
in  amount.     Tin-  temperature  range  is  indicated  below. 
The  three  days  preceding  the  jaundice,  when  the  patient 
was  "  bilious, "  a  rise  of  temperature  occurred.     It  then 
fell  to  normal  and  remained   low  until   four  days  b< 
death,   when   a   continuous  ascent    began,   reaching  the 
acme,  105J  ,  thirty  five  minutes  after  death. 
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The  pulse  did  not  increase  beyond  90.     The   firs 
ond.  and  third  da\  of  the  illness  ii  ranged  from  65 
from  the  fourth  to  the  eighth  day.  inclusive,   76  1 
and  from  the  niuth  to  the  sixteenth  day  the  average  daily 
range  was  66.     After  the  latter  day  it  increased  daily  to 
the  last  day,  when  ii  was  86  (high* 
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Along  with  the  occurrence  of  cerebral  symptoms  and 
haemorrhages,  changes  take  place  in  the  liver  and  spleen. 
On  physical  examination  the  liver  dulness  is  observed  to 
decrease  from  day  to  day,  and  even  may  disappear  ante- 
riorly. Care  must  be  exercised  that  the  flatulent  disten- 
tion of  the  intestines  may  not  cause  apparent  lessening  in 
the  area  of  hepatic  dulness.  It  must  not  be  forgotten 
that  the  liver  may  be  enlarged.  The  spleen,  in  a  certain 
proportion  of  cases,  is  enlarged.  Legg  states  that  in  one- 
third  of  the  cases  the  enlargement  is  found  at  the  au- 
topsy. With  the  diminution  in  the  size  of  the  liver  pain 
in  the  hepatic  region  is  experienced.  This  may  be  ex- 
treme, entailing  a  great  deal  of  suffering.  It  is  most  fre- 
quently seated  in  the  epigastrium,  and,  as  the  changes 
are  most  marked  in  the  left  lobe  of  the  liver,  may  be  due 
to  the  atrophy.  It  is  certainly  a  well-recognized  fact  that 
an  agonizing  pain  attends  acute  yellow  atrophy  of  the 
liver.  Although  attended  by  vomiting,  the  pain  dors 
not  appear  to  have  any  relation  to  it.  Marked  tenderness 
in  the  epigastrium  is  associated  with  it  in  many  instances. 

The  course  of  acute  yellow  atrophy  of  the  liver  varies. 
It  is  sometimes  extremely  rapid.  Cases  of  death  have 
been  reported  to  occur  twenty-four  hours  after  the  first 
seizure.  The  toxic  stage  is  much  shorter  than  the  pro- 
dromal ;  the  latter  usually  continues  from  one  to  eight 
weeks.     The  disease  is  more  rapid  in  pregnant  women. 

The  prognosis  is  unfavorable,  but  not  necessarily  fatal. 
Cases  of  recovery  have  been  recorded.  The  celebrated 
case  of  Wilks  recovered,  and  died  two  months  afterward 
of  a  relapse. 

Diagnosis. — The  presence  of  the  cardinal  features' of  a 
case  of  acute  yellow  atrophy  of  the  liver  renders  the  di- 
agnosis easy.  The  prodromal  symptoms,  the  jaundice, 
the  character  of  the  urine,  the  nervous  phenomena,  the 
changes  in  the  liver  and  spleen,  and  the  hemorrhagic 
symptoms,  are  to  he  kept  in  mind. 

Care  must  be  taken  to  exclude  those  forms  of  acute  yel- 
low atrophy  due  to  phosphorus  poisoning  or  yellow  fever, 
by  attention  to  the  antecedent  circumstances  and  history 
of  the  case. 

Treatment. — The  treatment  can  be  stated  in  a  few 
words.  Some  cures  have  been  reported,  and  hence  it  is 
well  to  seek  some  methods  of  treatment.  The  indicatii  >ns 
that  we  can  thus  far  discern  are  to  relieve  or  cure  the 
catarrhal  symptoms  as  quickly  as  possible,  ami  to  allay 
the  malignant  symptoms  of  the  second  stage.  The  for- 
mer is  the  treatment  of  gastro-duodenal  catarrh  or  ca- 
tarrhal jaundice.  General  principles  guide  us  in  the 
treatment  of  the  latter. 

It  is  to  be  hoped  that  a  more  accurate  therapeusis  can 
soon  be  determined  by  positive  proof  of  the  supposition 
of  the  bacillary  origin  of  the  disease. 

John  H.  Mustier. 

1  Revue  de  Medecine,  1886,  vi.,  No.  4,  334-342. 

LIVER,  CIRRHOSIS  OF  THE.  Synonyms— Sclerosis 
of  the  liver,  chronic  interstitial  hepatitis,  granular,  hob- 
nailed, or  gin-drinker's  liver;  Ger.,  Cirrhose  der  Leber  ; 
Fr..  Girrhose  dufoie. 

Definition. — Cirrhosis  of  the  liver  is  a  chronic  con- 
gestion with  consequent  hyperplasia  of  the  interstitial 
tissue  of  the  organ,  resulting  in  greater  or  less  destruc- 
tion of  the  parenchyma. 

History. — That  the  morbid  state  of  the  liver,  which 
we  call  cirrhosis,  was  known  to  the  ancients  is  sufficiently 
demonstrated  by  a  reference  to  the  writings  of  Aretaeus,' 
Celsus,2  Vesalius,8  and  Morgagni.'  These  authors  refer 
not  only  to  the  small  size  of  the  organ  and  its  firmness, 
but  also  describe  its  glistening,  rough,  and  retracted  sur- 
face, its  comparative  dryness  upon  section,  and  other  dis- 
tinctive features  of  the  disease.  They  further  narrate 
cases,  in  which  the  livers  of  individuals  who  had  died 
suddenly  from  haemorrhage,  or  with  ascites  or  jaundice, 
or  from  some  unknown  cause,  were  thus  affected. 

The  small  nodules  upon  the  surface  and  in  the  sub- 
stance of  the  organ  were  generally  described  as  tuber- 
cles, a  word  that  was  used  then  much  as  the  word  tumor 
is  used  now,  and  was  applied  to  almost  every  neoplasm. 
Cirrhosis,  in  fact,  was  looked  upon  as  a  neoplastic  growth, 


and  was  not  distinguished  from  such  formations  until 
long  after  the  time  of  Morgagni,  who  confounded  it,  for 
the  most  part,  with  carcinoma. 

It  was  Laennec 5  who  first  used  the  term  cirrhosis  (from 
KtjSt>os,  tawny),  it  having  been  suggested  to  him  by  the 
color  of  the  affected  organ.  The  nodules  he  mistook, 
however,  for  new-formations  capable  of  occurring  in 
other  organs,  and  liable  to  undergo  softening.  The  name 
he  proposed  was  universally  adopted,  but  his  explana- 
tion of  the  pathology  of  the  disease  never  gained  much 
credence,  and  various  other  theories  soon  arose.  Boul- 
land6  first  pointed  out  that  the  nodular  appearance  of  the 
organ  was  due  to  a  hypertrophy  of  the  white  (interstitial) 
tissue  and  atrophy  of  the  red  (parenchymatous).  Andral 7 
confirmed  the  view,  considering  it  sufficient  for  the  ex- 
planation of  the  disease.  Cruveilhier8  affirmed  that,  ex- 
amined microscopically,  a  section  of  the  cirrhotic  liver 
presented  the  same  appearance  as  a  section  of  the  organ 
in  health,  except  that  the  tissue  is  penetrated  by  a  large 
quantity  of  new  tissue  ;  yet  this  author  failed  to  account 
for  the  atrophic  condition  of  the  organ,  and  it  remained 
for  Kiernau,9  Hallmann,10  and  Carswell,11  to  recognize 
the  increase  of  the  interstitial  fibrous  tissue  as  the  es- 
sential feature  of  the  disease,  and  to  explain  its  relation 
to  the  atrophy  of  the  parenchyma.  In  more  recent  years 
the  affection  has  been  studied'  chiefly  by  French  and  Ger- 
man investigators — Frerichs,  Virchow,  Cornil,  Charcot, 
Ziegler,  etc. 

Etiology. — In  a  large  majority  of  cases,  cirrhosis  is 
the  result  of  the  abuse  of  alcoholic  stimulants.  The  adult 
male,  because  most  addicted  to  spirit  drinking,  is  most 
frequently  the  victim  of  the  disease.  The  ratio  of  its  oc- 
currence in  women  is  variously  estimated.  Of  Frerichs' 
36  cases,  16  were  females  ;  but  Bamberger  saw  only  12 
females  affected  in  51  cases.  It  has  occasionally  been  ob- 
served in  children  ;  Cayley  ls  observed  a  case  at  six,  Mur- 
chison '-'  one  at  nine,  "Frerichs  13  and  Griffith1'-  at  ten, 
and  F.  Webber14  and  Virchow15  each  report  a  congenital 
case. 

The  disease  is  most  common  in  England,  Scotland, 
North  Germany,  and  the  United  States,  owing  to  the  free 
use  of  spirits  in  them,  but  it  is  by  no  means  unknown  in 
wine-  and  beer-drinking  countries.  The  more  constant 
the  ingestion  of  alcohol  and  the  more  concentrated  its 
form,  as  in  brandy,  whiskey,  gin,  or  rum,  the  more  po- 
tent it  becomes  in  the  production  of  the  cirrhotic  inflam- 
mation. The  disease  is,  therefore,  more  frequent  in  those 
individuals  who  habitually  take  raw  spirits  into  an  empty 
stomach,  even  in  moderation,  than  in  those  addicted  to 
an  occasional  debauch. 

In  a  certain  small  proportion  of  cases  the  disease  is 
independent  of  alcoholic  indulgence.  The  irritant  ac- 
tion of  various  agents  has  been  suggested  for  the  explan- 
ation of  these  cases.  Acquired  syphilis  may  produce  a 
hyperplasia  of  the  interstitial  tissue  of  the  liver,  which  is 
usually  very  irregularly  disseminated  throughout  the  or- 
gan. Congenital  syphilis  is  also  capable  of  causing  a 
cirrhosis  of  the  organ,  which  may  be  more  evenly- .dis- 
seminated than  that  occurring  in  the  acquired  form.16 
There  can  be  little  doubt  that  some  of  the  cases  referred 
to  above,  in  which  cirrhosis  was  congenital,  or  occurred 
in  young  children,  were  of  this  character. 

The  long-continued,  or  often  repeated  action  of  mala- 
rial poison  is  recognized  as  a  potent  cause  of  the  disease, 
and  such  acute  infections  as  cholera  and  typhus  have 
been  named  in  its  etiology.  The  excessive  use  of  spices 
or  strong  coffee  is  regarded  as  sufficient  for  its  produc- 
tion. 

Hanfiekl  Jones,11  in  1853,  observed  that,  in  a  case  of 
total  obstruction  of  the  gall-bladder,  there  was  some 
thickening  of  the  Glissonian  sheaths,  but  considered  it  of 
so  little  significance  as  not  to  mention  it  in  his  conclu- 
sions. Legg18  states  that  continued  obstruction  of  the 
tlow  of  bile  into  the  intestine,  as  by  the  impaction  of  gall- 
stones, cancer,  etc.,  as  well  as  by  ligature,  causes  an  in- 
crease of  the  connective  tissue  of  the  liver,  and  that  the 
organ  is  reduced  in  size  and  becomes  granular.  The  same 
author  19  reports  elsewhere  a  case  of  cirrhosis  in  an  infant, 
due  to  congenital  deficiency  of  the  common  bile-duct,  the 
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cystic  and  bepatic  ducts  terminating  in  blind  sacs.  Cir 
rnosis  thus  produced  bas  been  observed  also  by  Chan 
and  Foa  Balvioli,  Litten,*1  and  others  bave  obtained  the 
sami  results  experimentally  on  dogs,  rabbits,  and  guinea 
[farmed  that  faultj  digestion  maj  produce 
the  disease,  and  that  residence  in  o  hot  climate  renders 
tin  , 'I ber  causes  more  active. 

A  process  ol  byperplasia,  identical  with  thai  which 
urs  in  cirrhosis,  may  invade  the  interstitial  tissue  of 
the  organ  for  a  variable  distance  around  tunc.!-,  ab 
jes,  gummata,  cysts,  and  foreign  bodies ;  and  the  in- 
fiammatorj  action  01  a  perihepatitis  or  a  chronic  peritoni- 
tis may  thus  extend  well  into  the  interior  of  the  organ. 
This  is  not  properly  a  form  or  pari  of  the  disease  under 
consideration,  yet  it  is  termed. "  partial  cirrhosis  '  bj  i 
nil  and  Ram  ier." 

\  ah  ulai  disease  of  the  heart  leads  i"  a  byperplasia  of 
the  fibrous  tissue  surrounding  the  central  vein  of  the 
Lobule.  One-half  of  the  cases  of  cirrhosis  recorded  by 
Becquerel  wereol  this  character.  The  lesion  is  a  result 
of  passive  hyperemia,  caused  by  mechanical  obstruction 

to  the  flow  of  bl 1  from  the  liver  through  the  hepatic 

vein  (nutmeg  liver),  and  is  therefore  sufficiently  differ- 
ent, both  in  its  etiologj  and  its  histology,  to  warrant  i1 
elusion  from  present  consideration. 

Finally,  it  must  be  admitted  that  in  rare  cases  the  cause 

of  tin   disease  will  remain  nnkniiw  n. 

Pathology. — The  attempts  thai  have  recently  been 
made  to  formulate  the  lesions  of  hepatic  cirrhosis  into 
various  species,  based  upon  any  given  number  of  observed 
cases,  have  led  to  little  more  than  confusion.  One  author, 
example,  names  as  many  as  eight  varieties  of  the  disease. 
That  the  lesions  included  under  this  title  are  exceedingly 
variable  is  a  matter  of  repeated  comment,  and  has  always 
le  i  tu  more  or  less  misapprehension.  Much  of  the  diver- 
sity in  tin-  appearance  of  specimens  is  due,  however,  to 
variations  in  the  cause  or  duration  of  the  disease.  The 
morbid  process  is  the  same  in  all  cases — its  extent,  dura- 
tion, and  results  are  variable. 

For  convenience  of  description  the  disease  may  lie  <li- 
viileil  into  three  stages,  a  stage  of  h\  persemia,  a  stage  of 
hyperplasia,  and  a  stage  of  contraction.  The  histology 
oi  these  stages  bas  been  sufficiently  described  in  another 
place  i  see  ( lirrhosis,  vol.  ii.).  During  the  stage  of  hyper- 
semia,  owing  to  the  engorgemenl  of  blood  vessels,  the  or- 
gan is  slightly  increased  in  size  and  tlrmness.  This  en- 
largement can  be  recognized  both  by  palpation  and 
percussion,  The  color  of  the  affected  organ,  as  seen  in 
autopsj .  is  dark  ;  the  capsule  is  tense,  [f  the  liver  be  in- 
cised, the  edges  of  the  capsule  retract  and  hi 1  flows 

freely  from  the  cut  surfaces. 

The  hyperplasia,  constituting  the  second  stage,  affects 
lifsi  the  fibrous  tissue  around  the  liner  branches  of  the 
portal  vein  which  ramifj  between  the  lobules  of  the 
liver,  and  ma}  ultimately  invade  the  lobule  itself.  The 
size  and  firmness  of  the  liver  now  more  rapidly  increase. 
mi  that  the  area  of  dulness  that  is  elicited  by  percussion 
extends  an  appreciable  distance  further  in  all  directions, 
hut  especially  downward,  and  the  inferior  margin  may 
he  distinctly  felt,  rather  firmer  anil  thicker  than  normal, 
below  the  margin  of  the  ribs.  The  color  of  the  organ 
peculiar  to  this  stage  is  a  chocolate-brown ;  the  capsule 
becomes  more  distended,  ami  is  markedly  thickened,  and. 
as  tin-  growth  of  new  tissue  advanci  s,  becomes  adherent 
to  the  organ  by  the  formation  of  fibrous  bands  between 
it  and  the  interlobular  Bpac<  a  directlj  beneath.  Upon  in- 
cision, blood  BOWS  freely  from  the  surfaces;  but  when 
washed,  the  parenchyma  appears  as  distinct  red  islands 
embedded  in  a  grayish  interstitial  tissue,  which  is  dis- 
tinctly wider  tha rmal. 

Not  infrequently  the  accumulations  of  embryonic  tissue 
within  the  meshes  of  the  interstitial  lissu,'  are  sufficiently 
great  to  become  visible  to  the  unaided  eye  as  minute. 
grayish-white  striationa  in  the  interlobular  spaces.  The 
microscope  resolves  these  striationa  into  accumulations 

mbryonic  cells  closerj  crowded  between  thi 
tive  Hs, a,,  fibrilla    jei   1  'i 

As  the  growth  of  this  embryonic  tissue  advances,  new 
capillary  blood-vessels  develop  in  it,  anastomosing  both 


with  tlic  minute  subdivisions  of  the  portal  vein  and  with 
those  of  the  bepatic  artery.  It  is  affirmed  thai  in  some 
-  the  minute  bile-ducts  undergo  a  hyperplasia,  new 
branches  being  formed  in  the  embrj  onic  connective  tissue, 
the  epithelial  walls  of  which  are  offshoots  of  the  original 
lining  cells  of  the  normal  du<  la.  In  these  cases,  it  is  -aid 
that  instead  of  a  single  vessel  accompanying  each  branch 
of  the  portal  vein,  a  network  of  v<  ssi  la  is  formed  about 
it." 

As  the  newly  formed  fibrous  tissue  attains  maturity,  a 
contraction  of  its  |  imences,  partly  as  a  result  of 

the  compression  which  is  thus  established,  and  its  inter- 
ference with  the  nutrition  of  the  organ  by  obliterating 
blood-vessels,  and  in  part  as  a  result  of  the  congestion 
which  is  present;  the  parenchymatous  elements  undi 
a  granular  fatty  degeneration  most  marked  in  the  pe- 
ripheral zone  of  the  lobules,  and  many  of  the  cells  tli  us  de- 
generated an-  absorbed.  In  advanced  cases  entire  lobules 
are  thus  removed.  Generally,  however,  sufficient  normal 
parenchymatous  tissue  remains  to  maintain  the  functional 
activity  of  the  organ  until  a  late  period  of  the  dise 
The  peculiar  tawny  color  of  the  lobules  which  resist  de- 
struction is  due  to  the  presence  of  blood-  or  bile-pigment 

that   is  absorbed   by   the  cellular  elements.      As  the  con- 
traction of  the  fibrous  tissue  progresses,  the  liver  may  be- 
come reduced  to  half  or  to  h-ss  than  half  its  normal  - 
As  described,  especially  by  Rokitansky,  the  right  lobe  of 


Fig.  2167.— The  S  -         of  Hepatic  Sclerosis.    <i.  Normal  liver  tis- 

:  '».  interlobular  connective  tissue,  Infiltrated  with  embryonic  cells. 
(Ziegler.) 

the  liver  sometimes  becomes  small  and  rounded,  bi 
relatively  thicker,  but  much  smaller  in  circumference, 

than  in  health,  the  left  lobe  sometimes  shrivelling  to  a 
mere  fibrous  appendage.  As  it  diminishes  in  size  the 
organ  becomes  linn  and  hard,  so  that  in  making  an  inci- 
sion the  knife  encounters  almost  as  much  resistance  as  in 

dividing  cartilage.    The  surface  of  the  section  is  lighter 

in  color,  less  moist  and  more  granular  than  in  the  earlier 
stages  of  the  disease.  The  capsule  is  thickened  and  firmly 
adherent  to  the  organ  ;  sometimes  it  is  also  united  by  firm 
adventitious  bands  to  the  diaphragm  and  other  adjacent 
organs.  Owing  to  the  contraction  of  the  fibrous  bands 
which  thus  bind  the  capsule  to  the  Organ,  the  surface  be- 
comes nodular  or  granular.  These  nodules  or  granules 
usually  vary  in  size  from  that  of  a  millet  seed  to  that  of 
a  pea, and  correspond  to  a  single  lobule  or  to  several.    In 

the  form  of  the  disease  which  is  due  to  syphilis  the  no- 
dules are  frequently  much  larger  than  this  measurement, 
but  may  vary  greatly  in  the  same  specimen.  The  irreg- 
ularity of  tlic  surface  may  sometimes  tie  recognized  by 

palpation  through  the  abdominal  wall  :  usually,  however, 
the  surface  has  ii, ,t  become  granular  until,  owing  to  con- 
traction, the  inferior  border  of  the  liver  has  receded  be- 
hind the  margin  of  the  ribs.  When  amyloid  infiltration 
complicates  the  case,  the  roughness  can  usually  In 
tinctbj  felt. 

I  !i   the  '  -  I   of   the  second  Stage  of  sclero- 

sis, and  the  Stage  ,,i   extreme  contraction  just  described 
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and  illustrated  in  Fig.  2168,  every  gradation  of  the  disease 
is  met  with  in  autopsy.  They  represent,  however,  only 
the  various  steps  in  the  gradual  progress  of  the  disease. 

Beale  -5  suggested  that  cirrhosis  consists  essentially  in 
an  atrophy  of  the  parenchymatous  cells  of  the  liver,  and 
that  the  increase  of  the  connective  tissue  was  a  subse- 
quent change.  His  theory  received  little  consideration, 
however,  and  was  again  proposed  by  Ackermann  at  the 
meeting  of  the  Society  of  German  Naturalists  and  Physi- 
cians at  Magdeburg,  in  1884.  Ackermann  maintained  that 
the  primary  change  is  a  necrosis  of  the  liver-cells,  con- 
stantly associated  with  a  deposit  of  fat  in  their  interior. 
The  liver  is  reduced  in  size,  according  to  his  view,  be- 
cause the  necrosis  of  the  parenchyma  is,  as  a  rule,  more 
rapid  than  the  growth  of  interstitial  tissue.  When,  how- 
ever, the  interstitial  increase  is  rapid,  we  have  a  hyper- 
trophic cirrhosis.  Ackermann's  theory  was  favorably 
received  by  Kiissner  and  Aufrecht,  but  opposed  by  Rind- 
fleisch.  An  apparent  defect  in  the  theory  is  the  fact  that 
in  the  first  stage  of  cirrhosis  the  liver  is  enlarged,  whereas, 
if  the  necrosis  of  the  parenchyma  were  the  primary  pro- 
lees,  a  diminution  of  the  size  of  the  organ  would  be  more 
probable. 

As  a  result  of  the  contraction  of  the  new  fibrous  tissue, 
important  changes  are  produced  iu  the  various  blood- 


FlG.  21(18. — Section  of  Liver  in  an  Advanced  Stape  of  Sclerosis,  a.  Inter- 
stitial fibrous  tissue  ;  ft.  parenchyma ;  c,  branches  of  the  portal  vein  ; 
d,  the  central  vein  of  the  lobule  ;  e,  branches  of  the  hepatic  artery  ;  /, 
bile-ducts.     (From  an  original  drawing.) 

vessels  and  in  the  biliary  passages  of  the  liver.  The 
smaller  subdivisions  of  the  portal  vein  are  constricted, 
or  even  obliterated,  the  trunk  and  larger  branches  fre- 
quently becoming  dilated  ;  later  their  walls  become  thick- 
ened, and,  in  infrequent  cases,  permit  of  the  formation 
of  thrombi.  Dieulafoy  -6  has  observed  a  periphlebitis  of 
the  walls  of  the  portal  radicles.  Consequent  upon  this 
obstruction  there  is  produced  an  increased  tension  of  the 
blood  and  a  retardation  of  its  flow  throughout  the  entire 
portal  system  of  vessels,  which,  aided  probably  by  a 
weakened  condition  of  the  vein-walls,  finally  leads,  in 
some  cases,  to  rupture  and  fatal  haemorrhage.  The  same 
contracting  force  acts  also  upon  the  subdivisions  of  the 
hepatic  artery,  causing  a  constriction  or  an  obliteration 
of  the  smaller  branches  and  capillaries,  and  a  retardation 
of  the  circulation,  and  final  dilatation  of  the  larger  trunks. 

The  hepatic  vein  is  usually  affected  only  as  a  result  of 
an  extension  of  the  inflammatory  process  to  its  walls 
from  the  capsule  or  Glissonian  sheaths. 

The  bile-ducts  present  various  alterations.  In  some 
instances  the  only  appreciable  effect  of  the  sclerosis  is 
the  destruction  of  the  minute  primary  radicles  of  the 
ducts  at  the  periphery  of  the  hepatic  lobules.  In  other 
cases,  either  from  the  constriction  of  the  larger  branches, 
or  from  a  catarrhal  condition  of  their  mucous  mem- 
branes, an  obstruction  is  produced  which  leads  to  a  dila- 
tation of  the  smaller  branches.  The  gall-bladder  is  some- 
times thickened  and  adherent  to  the  liver. 
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Hypertrophic  Cirrhosis. — In  certain,  not  very  frequent, 
cases  of  cirrhosis  the  liver  is  of  normal  size  or  is 
even  slightly  enlarged.  In  many  of  these  cases  the 
enlargement  is  due  to  the  presence  of  infiltrated  fat, 
which  may  have  preceded  the  sclerosis  ;  to  the  pres- 
ence of  syphilitic  deposits,  especially  in  children  ;  or  to 
a  complication  with  amyloid  infiltration.  It  is  affirmed, 
however,  that  in  some  cases  there  is  an  exceedingly  pro- 
lific formation  of  new  fibrous  tissue,'-'7  containing  numer- 
ous newly-formed  capillary  bile-ducts  and  a  free  anasto- 
mosis of  young  blood-vessels.  Charcot  and  Gombault S8 
and  Hanot,'-9  among  others,  have  described  a  hypertro- 
phic form  of  cirrhosis  in  which  jaundice  is  an  early  and 
prominent  symptom,  and  in  which  the  enlargement  was 
supposed  to  be  largely  due  to  the  excessive  production  of 
bile-ducts  and  their  subsequent  distention.  Mafucci39 
affirms  that  this  form  of  the  affection  begins  by  a  de- 
struction of  the  hepatic  parenchyma,  occasioned  by  the 
irritation  from  distended  bile  ducts. 

The  pathology  of  other  lesions,  which  are  the  results 
rather  than  parts  of  the  disease,  will  be  referred  to  under 
the  head  of  symptoms. 

Symptoms. — The  symptoms  of  cirrhosis  are  due  for 
the  most  part  to  the  obstruction  of  the  circulation  in  the 
portal  vein,  or  to  impairment  of  the  functional  activity 
of  the  liver,  while  others  arc  secondary  to  the  derange- 
ments thus  produced. 

The  early  stages  of  the  sclerosis  occasion  so  few  clini- 
cal manifestations  that  the  disease  is  seldom  recognized 
until  it  has  reached  the  stage  of  contraction.  Iu  occa- 
sional cases,  however,  owing  to  unusual  activity  of  the 
process  and  an  early  involvement  of  the  capsule,  there  is 
pain,  with  tenderness  and  slight  tumefaction  in  the  region 
of  the  liver.  Fever  may  also  then  be  present  and  mod- 
erate jaundice,  with  indigestion,  nausea,  and  vomiting. 
These  symptoms  are  of  short  duration,  but  may  recur 
after  variable  intervals.  For  a  considerable  time  after 
the  acute  manifestations  have  subsided,  the  disease  ad- 
vances so  insidiously  as  not  to  attract  attention.  As  a 
rule,  the  first  symptoms  that  may  lead  to  a  suspicion  of 
the  disease  are  those  on  the  part  of  the  alimentary  canal. 
Owing  to  the  beginning  obstruction  of  the  portal  circu- 
lation, the  mucous  membrane  of  the  stomach  and  in- 
testines, especially  of  the  large  intestine,  is  kept  in  a 
constant  state  of  hyperemia,  necessarily  causing  a  de- 
rangement  of  their  function.  The  appetite  becomes  ex- 
ceedingly capricious.  At  one  time  food  is  taken  with 
a  relish,  at  another  with  indifference,  and  again  it  is 
repulsed.  Highly  seasoned  or  acid  articles  of  food  and 
uncooked  vegetables  are  frequently  craved.  Digestion 
is  very  uncertain.  A  diet  which  is  ordinarily  easy  of 
digestion  can  no  longer  be  tolerated.  The  tongue  is 
furred.  The  ingestion  of  food  causes  gastric  distress  or 
burning,  with  pyrosis;  meteorism  is  developed,  and  enor- 
mous quantities  of  gas  are  sometimes  discharged  from 
the  stomach.  Morning  vomiting  soon  commences  ;  only 
some  viscid  mucus,  followed,  perhaps,  by  a  little  bile,  is 
ejected.  These  symptoms  may.  however,  be  in  part  a 
result  of  the  direct  irritation  of  alcohol  on  the  gastric 
mucous  membrane  of  the  habitual  drinker,  and  may  thus 
occur  before  the  hepatic  affection  has  gone  further  than 
the  hyperplastic  stage. 

Ascites  is  one  of  the  most  common  symptoms  of  cir- 
rhosis, sometimes  appearing  early,  oftener  only  after 
years.  It  is  due  in  part  to  the  obstruction  of  the  portal 
circulation,  in  part  to  the  watery  condition  of  the  blood, 
which  enables  the  serum  more  readily  to  transude  from 
the  capillaries  of  the  peritoneum,  and,  according  to 
Cohnheim,  in  part  to  an  altered  condition  of  the  capil- 
lary walls.  The  extent  of  its  formation  is  directly  pro- 
portionate to  the  degree  of  contraction  of  the  liver,  ex- 
cept where  a  free  anastomotic  circulation  has  been 
established.  The  accumulation  may  "be  so  slight  as  to 
escape  detection,  but  as  the  fluid  rises  in  the  peritoneal 
cavity,  it  soon  becomes  easily  recognizable  by  its  fluctua- 
tion and  by  dulness  on  percussion.  In.  some  instances 
the  accumulation  is  enormous  ;  it  usually  amounts  to 
from  ten  to  twenty  pounds,  but  in  rare  instances  it  has 
reached  as  high  as  fifty  or  sixty  pounds.     The  most  ur- 
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gent  symptom  of  ascites  is  a  gTaduallj  Increasing  dysp- 
noea, which  maj  result  fatally  it  it  he-'  no)  relieved  by  a 
removal  of  the  Quid.  The  fluid,  a  Blightly  altered  blood- 
bi  rum,  has  .-i  lighl  yellow  color,  unless  tinged  with  blood 
or  bile,  .'iinl  contains,  according  to  Beveral  analyses,  from 
1.88  to  8.59  per  cent,  of  solids,  chieflj  (0.60  to  1.84  per 
I  albumen,  with  sodium  chloride  and  other  -alt-  in 
Bmall  quantities, 

Alter  ascites  lias  existed  for  a  variable  length  of  time, 
rarelj  before  its  occurrence,  the  lower  limbs  in. 
cedematous,  the  swelling  beginning  al  the  feel  and  ankles, 
and  gradually  ascending  until  the  thighs,  genitals,  and 
even  the  hips  and  back  become,  in  the  most  advanced 
cases,  enormouslj  distended  with  fluid.  This  oedema  is 
usually  attributed  to  the  pressure  exerted  on  the  inferior 
vena  cava  by  tin-  distention  of  the  abdomen  with  fluid 
and  flatus,  or,  al  a  late  period,  by  the  compression  of  this 
vessel  as  it  passes  through  the  hepatic  fissure.  Mori  n 
cently,  Giovanni"  has  asserted  that,  wherever  oedema  is 
found,  then-  i<  present  a  marked  hydraemia  and  dilata- 
tion of  the  vena  cava,  with  peri-  and  endo  phlebitis,  and 
considerable  thickening  of  the  vessel  walls.  When,  how- 
ever, oedema  is  absent,  these  lesions  are  not  found. 

Another  effect  of  the  portal  obstruction  isan enlarge- 
ment of  existing  anastomotic  vessels,  and  the  establish- 
ment of  new  circles  where  previously  only  capillary 
communication  existed,  We  have,  in  the  flrsl  place,  an 
enlargement  of  the  anastomotic  branches  of  each  of  the 
vessels  composing  the  portal  system,  from  which  a  de- 
flection of  the  current  is  favored  b\  the  absence  of  valves. 
The  interior  mesenteric,  through  the  superior  and  middle 
hemorrhoidals  communicates  Ereely  with  the  inferior 
hsemorrhoidal,  and  sometimes  with  the  vesical  plexus, 
which  conveys  the  blood  into  the  internal  iliac,  whence 
it  reaches  the  vena  cava  inferior.  The  superior  mesen 
teric  vein,  through  the  right  gastroepiploic,  reaches  the 
renal  ;  the  splenic,  through  thevasa  breviaof  the  stomach, 
inosculates  with  the  phrenic,  and  through  the'  gastro- 
epiploic, with  the  renal.  In  nearly  every  case  in  which 
the  cirrhosis  is  at  all  advanced,  vessels  of  considerable 
size  are  found  traversing  each  of  the  so-called  ligaments 
of  the  liver,  and  sometimes,  also,  the  adventitious  hands 
which  unite  the  organ  to  adjacent  structure-,  especially 
to  the  diaphragm,  the  colon,  and  the  duodenum;  and  in 
most  case-  the  vasa  vasorum  are  distended.  In  the 
round  ligament,  according  to  Rokitansky  and  Bamberger, 
in  addition  to  the  enlargement  of  the  nutrient  vessels 
normally  there  present,  there  is  developed  a  pervious  con- 
dition of  the  usually  obliterated  umbilical  vein— an  ex- 
ceedingly improbable  occurrence,  and  one  that  is  strongly 
denied  by8appey.  As  a  result  oi  the  dilatation  of  the  \<-s 
sels  oi  this  ligament,  there  is  frequently  observed,  rather 
late  in  the  disease,  a  dilatation  oi  the  subcutaneous  veins 
of  the  anterior  abdominal  wall,  especially  of  the  right  side, 
providing  another  communication  with  the  vena  cava. 
Around  the  umbilicus  these  often  form  a  wreath  or  star, 
termed  by  the  older  w  liters  the  cirsomphalus  or  caput 
Medusae.  Sappej  considered  the  appearance  of  this  cir- 
cle a  favorable  sign,  denoting  a  removal  or  a  diminution 
of  the  causes  ol  ascites.  It  is  not  usually  followed  by 
any  permanent  improvement  In  the  case,  however,  further 
than  a  Blowing  of  the  dropsical  accumulations  ;  but  Mon- 
neret  reported  a  case  in  which  the  ascites  disappeared 
after  the  abdominal  \  essels  had  become  largely  distended. 
The  occasional  absence  of  dropsical  effusions  In  very  ad 
vani  ed  cast  -  ol  cirrhosis  is  explained  as  dm-  to  the  devel- 
opment of  these  liberal  anastomoses. 

Not  Infrequently,  owing  to  ulceration  of  the  mucous 
membrane  of  the  stomach  or  intestine,  or  to  rupture  of 
distended  capillaries,  blood  is  poured  out  in  large  or 
.small  quantities,  and  is  vomited  or  is  passed  with  the 
stools.  Blood  ejected  from  the  stomach  appears  as  nor 
malcoagula,  as  coffee  grounds,  or  as  tarrj  matter  .  passed 
from  the  rectum,  it  i-  usuallj  dark  and  tarry. 

An  enlargement  of  the  spleen  is  generally  associated 
with  hepatic  cirrhosis,  and  is  then  a  further  result  of  ob- 
structed circulation  The  increase  "I  size  is  due  as  a  rule 
to  a  simple  hyperemia,  t"  a  hyperplasia  of  the  Inter- 
stitial connective  tissue,   t"  syphilitic   deposits,  or  to 


amyloid  infiltration.    The  extent  of  the  enlargement  i 
ceedingly  variable,  being  in  one  case  hardly  appreciable, 
and   in  another  equal  to  several  times  the  normal  size  of 

the  organ.  The  frequence  of  its  occurrence  i-  variously 
estimated,  owing  probably  in  part  to  the  difficulty  with 
which  the  boundaries  of  this  organ  can  be  discerned  in 
the  ]■•  |  ascites. 

Certain  other  sj  mptoms  are  observed  in  the  co 
the  disease,  which  require  only  brief  consideration.  With 
the  early  development  of  indigestion  the  individual  ( 
mencesto  lose  flesh  and  strength,  his  skin  becomes  dry 
and  rough,  aDd  of  a  pah  or  ashen  hue.  Icterus,  if  it 
occur,  i-  usually  due  to  a  catarrh  of  the  bile-ducts,  and 
may  accompany  a  perihepatitis  .  it  rarely  occurs  as  a  re- 
sult of  the  cirrhotic  contraction,  except  in  the  last  stages 
of  the  disease. 

The  kidneys  frequently  undergo  a  cirrhotic  or  a  fatty 
aeration.     Tin-  urine,  owing  to  the  faulty' elimina- 
tion of  effete  matters  by  the  liver,  i-  usually  highly  color- 
ed,   sometimes  turbid  and  depositing  a  brick-dust  - 
menl  ;   i-  at   first    increased   in   quantity,  later   becomes 
scanty,  and  frequently,  in  the  last  stages  of  the  disi 
contains  albumen.     The  coloring  matters  of  the  bill 
occasionally  found  in  it. 

Constipation  is  usually  presei  t  in  the  early  stages  of  the 
disease,  but,  at  a  late  period,  generally  :_ri\cs  place  to 
diarrhoea.  The  faeces  van  in  consistence  and  color.  In 
the  earlier  stages  of  the  disease  they  are  usually  firm, 
owing  to  constipation,  Jnit  otherwise  normal.  With  the 
progressive  diminution  of  the  biliary  secretion,  they  be- 
come paler  in  color.  Sometimes  one  portion  is  light  and 
another  dark,  owing  to  the  irregularity  with  which  the 
bile  is  poured  into  the  intestine.  When  diarrhoea  super- 
venes,  tin-  dejections  are  usually  of  a  grayish-yellow  or  a 
slate  color,  sometimes  mingled  w  ith  mucus,  or  tarry  from 
admixture  of  blood  from  gastric  or  intestinal  hainonl. 
Severe  intestinal  haemorrhages,  if  they  occur,  how. 
are  usually  observed  only  in  the  very  last  stage  of  the 
disease.  Haemorrhoids  develop  in  some  cases,  but  not 
in  all.  Anal  fissures  arc  also  of  occasional  occurrei 
and  add  much  to  the  discomfort  of  the  patient. 

Late  in  the  history  of  the  disease,  psychical  disturb- 
ances, Btupof,  delirium,  convulsions,  and  coma  frequently 
supervene.     These  have  been  variously  explained.    They 
have  been  attributed   for  the  most  part  to  the  toxic  influ- 
ence of  absorbed  bile-salts,  and    have  therefore  become 
known  a-  ohohemia.     Austin  Flint.  Jr..  attributed  their 
occurrence  to  tin-  retention  in  the  blood  of  cholesterine, 
from  the  discovery  of  this  substance  in  the  blood  of  an 
individual   who   had    died    of   cirrhosis,    and   then 
termed  the  condition    cholesterauiia.     Hut    tb 
has  been  controverted  b\  Vou  Kruseustern,w  Pages,' 
Chomjakow .        Koloman    Muller,M    however,   sup] 
Flint's  theory,  since  he  has  been  able  to  produce  cerebral 
symptoms  (stertorous  breathing,  c  tc),  by  the  injection  of 
cholesterine  into  the  (rural  veins  of  animals. 

As   the  case   nears   it-  termination,   in    the   cot;- 
months  or  even  years  after  the  inception  of  the  dis. 
the  debility  and  emaciation  rapidly  increase,  theapp 
fails    entirely,    the    dyspnoea   becomes    more   and    i 
urgent,  and    finally',  in    most  cases,  a    serous  diarrhoea 
Bupervenes,  and  the  individual  dies    of  exhaustion.     In 
other  cases  he    succumbs   t,>  haemorrhage,   pneumonia, 
acute  pulmonary  oedema,  myocarditis,  or  with  the  syi 
loins  of  the  retention  of  effete  products  to  which  n 
ence  has  just  been  made  (chohemia).     He  then  becoi 
jaundiced,  purpuric  spots  or  ecchymoses  appear  in  the 
skin  and  mucous  membranes,  delirium,  convulsions,  and 
coma  Boon  follow,  and  the  individual  dies  of  exhaustion. 

The  duration  of  the  disease  ueccssarilj  varies,  depend- 
ing  upon   tin-  constitution    of   the    individual,  and    still 
more   upon   his   habits.      In  those  rare  instances  in  which 
the  individual  abandon-  at  an  early  period  his  pernii 
use  of  alcoholic  stimulants,  the  disease  is  to  a  great 
tent,  if  net  i  ntiic  h  .  arrested,  and  the  prognosis  is  favor- 
able ;  if   the   disease   is   unrestrained,  it  may  last    I 
period  varying  between  six  months  and  six  year-      I 
ally,  however,  death  occurs  within  one  or  at  most    two 
years  alter  the  disease-  has  been  recognized — a.  time  which 
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is  usually  marked  by  the  appearance  of  dropsical  effu- 
sions, with  resulting  dyspnoea. 

Complications. — When  such  diseases  as  tuberculosis, 
pulmonary  emphysema,  diabetes,  or  such  combinations 
in  the  liver  itself  as  amyloid  infiltration,  cancer,  or 
echinococcus,  occur  during  the  course  of  cirrhosis,  they 
should  doubtless  be  considered  as  entirely  independent 
affections,  rendering  the  disease  more  grave  only  by  their 
injurious  effects  upon  the  constitution  of  the  individual. 
Other  diseases,  however,  of  not  infrequent  occurrence, 
must  be  attributed  in  most  cases  to  the  same  cause  as  gave 
origin  to  the  cirrhosis  of  the  liver  ;  and  diseases  of  yet 
another  class  are  more  or  less  directly  induced  by  the  he- 
patic affection.  Among  those  owing  their  origin  to  the 
same  etiological  factor,  mention  may  be  made  of  fatty  de- 
generation of  the  heart-muscle,  lesions  of  the  brain  and  its 
envelopes  (alcoholic  or  syphilitic),  chronic  parenchymat- 
ous or  interstitial  nephritis,  and  fatty  kidney  (alcoholic, 
syphilitic,  malarial).  The  third  class  of  complications  in- 
cludes pulmonary  cedema,  bronchitis,  pericardial  effusion, 
general  peritonitis,  and  gangrene  of  the  (edematous  skin. 

Diagnosis. — Cirrhosis  is  to  be  differentiated,  in  its 
early  stages,  from  all  affections  which  cause  enlargement 
of  the  liver  ;  in  the  stage  of  contraction,  from  those 
which  cause  a  diminution  of  its  size,  or  are  attended  with 
ascites.  In  the  first  category  we  have  amyloid  disease, 
cancer,  hydatids,  and  abscess.  The  history  of  alcoholic 
•  excess  always  favors  the  decision  for  cirrhosis.  From 
amyloid  infiltration  it  is  differentiated  chiefly  by  a  history 
of  long-continued  suppuration,  and  the  permanent  char- 
acter of  the  enlargement  in  the  latter  affection  ;  from 
the  enlargement  of  cancer  by  its  persistent  character  and 
nodular  surface,  by  its  painfulness,  and  by  the  discovery 
of  the  disease  in  other  organs.  In  a  case  of  primary  cancer 
attended  with  early  occlusion,  of  the  portal  vein  and  con- 
sequent atrophy  of  the  liver,  like  that  reported  by  Fagge,35 
the  diagnosis  would  be  impossible  until,  as  in  this  case, 
microscopic  examination  of  the  specimen  was  made. 
From  hydatids  it  is  distinguished  by  the  cystic  character 
of  the  latter  disease,  with  the  fluctuation  and  sometimes 
purring  thrill,  and  by  the  withdrawal  of  fluid  containing 
booklets,  or  having  other  characteristic  features.  In 
hydatids,  abscess,  and  cancer  the  spleen  is  not  usually 
affected ;  in  cirrhosis  it  is  not  infrequently  enlarged. 
Abscess  may  be  further  differentiated  by  its  acute  and 
often  febrile  course,  its  tenderness  on  pressure  and,  later, 
fluctuation,  and  by  the  withdrawal  of  pus  by  aspiration. 
In  all  these  affections  there  is  not  usually  so  great  dis- 
turbance of  digestion  and  assimilation  as  in  cirrhosis, 
until  long  after  the  diagnosis  has  been  fully  established. 
In  doubtful  cases,  the  character  of  the  urine  is  often 
of  the  greatest  value  ;  a  dark  urine,  of  high  specific 
gravity,  and  depositing  a  heavy  sediment,  rarely  leaves 
any  doubt  of  the  existence  of  cirrhosis. 

In  the  second  category  are  acute  yellow  atrophy,  oc- 
clusions of  the  bile-ducts,  occlusion  of  the  portal  vein 
from  thrombosis  or  inflammation,  and  local  or  general 
peritonitis.  To  these  need  hardly  be  added  such  remote 
affections  as  the  cardiac  lesions  attended  by  dropsy  and 
the  last  stage  of  pulmonary  tuberculosis.  Acute  yellow 
atrophy,  with  its  rapid  course  and  profound  constitu- 
tional disturbance,  is  generally  easily  excluded.  In  he- 
patic atrophy,  which  results  from  occlusion  of  the  bile- 
ducts,  there  is  usually  a  history  of  previous  attacks  of 
hepatic  colic,  and  the  presence  of  an  intense  icterus.  In 
mechanical  occlusion  of  the  portal  vein  there  is  generally 
a  history  of  advanced  disease  of  the  heart  or  lungs,  the 
dyspnoea  precedes  the  ascites,  and  oedema  of  the  inferior 
extremities  is,  as  a  rule,  the  first  symptom  of  dropsy  ; 
the  liver  diminishes  more  rapidly  in  size.  Chronic  peri- 
tonitis with  ascites  is  sometimes  difficult  of  differentia- 
tion, owing  to  the  impossibility  of  accurately  mapping 
out  the  liver.  As  a  rule,  however,  there  is  local  or  gen- 
eral tenderness,  indurated  masses  may  be  felt,  and,  as  the 
disease  usually  depends  upon  the  presence  of  tubercle  or 
cancer,  one  of  these  affections  may  be  recognized  in  other 
parts.  The  urine  is  nearly  always  light  in  color  and  of 
low  specific  gravity.  The  symptoms  on  the  part  of  the 
■digestive  organs  are  usually  less  prominent,  and  finally, 


after  paracentesis,  the  exact  condition  of  the  liver  can 
generally  be  determined. 

Treatment. — It  is  only  in  those  rare  instances  when 
we  are  called  upon  to  treat  the  disease  in  its  early  stages, 
that  we  may  hope  to  arrest  its  progress,  for  when  the 
parenchyma  of  the  liver  has  once  been  destroyed,  we  are 
unable  to  effect  its  restoration.  The  only  means  we  have 
of  arresting  the  cirrhosis  is  by  removing  the  irritation 
upon  which  it  depends.  The  abstinence  from  alcoholic 
stimulants,  even  in  moderation,  is  therefore  imperative, 
and  the  use  of  highly-seasoned  articles  of  food,  spices, 
condiments,  and  even  coffee,  which,  although  among  the 
least  frequent  causes  of  cirrhosis,  are  recognized  as  capa- 
ble of  producing  a  hyperemia  of  the  liver,  should  be  dis- 
continued. Articles  which  require  bile  for  their  assimi- 
lation, or  are  liable  to  undergo  fermentation  in  its  absence, 
should  be  eaten  with  caution ;  fats  should  be  abstained 
from,  sugar  and  starches  eaten  with  moderation,  and  the 
diet  should  consist  chiefly  of  skimmed  milk,  lean  meats, 
acid  fruits,  and  vegetables  poor  in  starch. 

If  syphilis  appears  to  be  the  cause  of  the  disease,  or  if 
it  exist  in  an  active  form,  it  should  be  treated  by  mercu- 
rial inunction,  or  with  the  iodide  of  potassium,  alone  or 
in  combination  with  mercury.  If  malaria  be  traceable 
as  the  cause  of  the  disease,  or  if  the  individual  be  subject 
to  attacks  of  it,  he  should  be  removed  as  much  as  possi- 
ble from  its  influence,  and  relieved  from  its  attacks  by 
the  proper  administration  of  quinine. 

If  acute  symptoms  of  hyperemia  with  pain,  tender- 
ness, and  tumefaction  supervene,  relief  is  afforded  by  the 
application  of  hot  fomentations,  leeches,  or  cups  to  the 
right  hypochondrium,  and  the  daily  administration  of 
the  milder  saline  cathartics,  or  the  mineral  waters  of 
Carlsbad  or  Franzenbad.  Blisters,  or  counter-irritation 
of  the  hepatic  region  by  the  tincture  of  iodine,  or  by  fric- 
tions with  a  mercurial  salve,  are  also  beneficial.  It  is  be- 
lieved by  some  authorities  that  we  can,  by  the  adminis- 
tration of  suitable  remedies,  arrest  the  overgrowth  of 
connective  tissue.  The  agents  which  have  been  recom- 
mended for  this  effect  are  the  salts  of  gold,  silver,  copper, 
and  mercury,  arsenic  and  phosphorus.  The  compounds 
of  iodine  and  the  chloride  of  ammonium  have  also  been 
employed  with  reported  success  for  this  purpose.  Bar- 
tholow  36  believes  that  he  has  seen  curative  results  in  the 
commencement  of  the  disease  from  the  chloride  of  gold 
and  sodium,  and  the  phosphate  of  sodium.  Dujardin- 
Beaumetz31  has  recently  reported  beneficial  results  from 
treatment  with  hippurate  of  lime,  obtained  by  the  action 
of  hippuric  acid  on  white  lime. 

After  the  fibrous  tissue  has  formed  and  its  contraction 
has  begun,  we  can  no  more  remove  it  or  prevent  its 
shrinkage  than  we  can  remove  or  control  by  medicinal 
means  the  cicatrices  of  a  burn.  The  treatment  of  this 
stage  must,  therefore,  be  entirely  symptomatic.  Every 
effort  should  be  made  to  improve  digestion,  and  to  in- 
crease the  strength  of  the  patient.  Iron,  arsenic,  the  bit- 
ter tonics,  and  a  nutritious  diet  should  be  employed.  The 
digestion  may  be  improved  by  the  administration  of  ten 
drops  of  phosphoric,  hydrochloric,  or  nitro-hydrochloric 
acid,  well  diluted,  after  each  meal.  The  decomposition 
of  food  in  the  small  intestine  inaj'  be  prevented  by  ox- 
gall, carbolic  acid,  or  creosote.  Flatulence  frequently 
proves  a  distressing  symptom,  and  will  call  for  the  ad- 
ministration of  a  little  spirit  of  peppermint,  the  aromatic 
spirit  of  ammonia,  or  turpentine.  The  accumulation  of 
fluid  in  the  peritoneal  cavity  may  be  checked,  or  when 
formed,  may  be  removed,  by  the  action  of  medicine  upon 
the  skin,  upon  the  kidneys,  or  upon  the  bowels ;  or  the 
fluid  may  be  withdrawn  by  paracentesis.  The  milder 
methods  should  be  chosen  until  the  dyspnoea  calls  for 
prompt  relief.  We  can  best  act  upon  the  skin  by  warm 
water  or  vapor  baths,  or  by  pilocarpine  administered  sub- 
cutaneously  ;  upon  the  kidneys  by  digitalis  and  the  resin 
of  copaiba  ;  upon  the  bowels  by  the  hydragogue  cathar- 
tics, the  compound  jalap  powder,  colocynth,  gamboge,  or 
elaterium.  These  remedies  may  be  employed  separately 
and  in  succession,  or  their  action  may  be  combined  ;  they 
must,  however,  be  used  with  caution,  especially  in  com- 
plicated cases,  lest  prostration  result  from  them. 
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Ii  is  rarely,  however,  thai  medicinal  treatmenl  can 
(1..  more  than  delay  the  development  "i  urgent  dysp 
lid :i  When  ibis  occurs,  tapping  Lb  generallj  resorted 
to,  either  bj  the  trocar  or  m  the  aspirator  Shock 
should  be  averted  by  the  administration  of  a  little  brandy 
iu-i  before  the  operation,  and  by  suitable  external  com 
I  »r<  — ■  i « »ii  with  a  bandage  in  debilitated  cases  the  fluid 
should  be  verj  gradual!)  and  cautiously  withdrawn  [I 
is  never  necessarj  to  withdraw  all  the  fluid,  but  only 
enough  to  permit  easj  respiration;  for  in  some  cases  the 
complete  removal  of  the  Berum  appears  t<>  only  hasten  its 
reaccumulation. 

Haemorrhage  must  be  met  bj  the  administration  of 
opium,  ergotine  bj  podermaticallj .  i<  e,  gallic  acid 

As  the  disease  draws  to  a  close  the  efforts  of  the  phy- 
sician are  to  be  confined  to  the  sustaining  of  the  strength 
<p|'  the  patient,  even  by  free  alcoholic  stimulation.  The 
arrence  "i  Berous  diarrhoea  will  require  the  adminis- 
tration of  bismuth,  opium,  astringi  uts  and  mineral  acids. 
Tin  effect  "i  the  remedies  is,  however,  but  transitory, 
and  does  ool  longdelaj  the  fatal  termination  of  i  li<  » I i--- 
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LIVER.  ECHINOCOCCUS  OF  THE  (Syn.  :  Hydatid 
Cyst  i. 

I  >i  i  iM  i  inN  A  cystic  disease"  of  the  liver,  due  to  the 
presence  oJ  a  larval  form  of  the  taenia  echinococcus, 
causing  a  gradual  enlargement  and  alteration  of  the  form 
of  the  organ,  and  various  functional  disturbances  both  in 
the  liver  and  in  adjacent  organs. 

Hibtobt  -In  the  works  of  Hippocrates,1  Galen,1  Lit 
taeus,1  and  other  ancient  writers,  references  are  made  to 
large  cysts  ol  the  liver  containing  water  and.  in  some  in- 
stances, numerous  vesicles,  which  were  undoubtedly 
hydatid  in  character;  and  in  the  literature  of  the  six- 
teenth ami  seventeenth  centuries  we  find  many  unequiv- 
ocal referent  es  to  the  disease  The  first  accurate  descrip- 
tions of  the  cyst  are  to  be  found  for  the  most  part  in  the 
"  Sepulchretum  "  of  Bonetus.4  The  parasitic  nature  of 
the  disease  was  Dot  known,  however,  until  Pallas,1  in 
1766,  discovered  the  parasite  and  Bhowed  its  close  rela- 
tionship to  the  tapeworm.  Gdtze,  in  1782,  determined 
that  the  scolices  were  the  heads  ol  ■  mbryonic  taenia,  and 
Bremser,1  in  1821  described  the  disease  as  il  occurs  in 
man.  The  term  echinococcus  was  introduced  bj  Ru- 
dolphi,  in  1801  Tin  '  sact  relationship  of  the  echino 
coccus  to  iin  parent  tapeworm,  and  the  manner  in  which 


it  invades  the  human  body,  remained  hypothetical  until 
Km  Ihiiiiii  i-ti  iv  Von  Siebold.'and  Leuckart, '  showed  by 
direct  experimentation  that  the  hydatid  is  the  larval  state 
of  the  taenia  echinococcus,  which  infests  the  alimentary 
canal  ol  certain  lower  animals.  The  literature  ol 
Bubiecl  has  been  greatly  added  to  by  Davaine,  Budd, 
Andral,  Prerichs,  Murchison,  Heller,  and  Madeli 

Btiolooi      Echinococcus  of   the    liver  is  met   witfe 
more  frequently  in  Iceland  than  in  any  other  part  ol 
globe.     It  has  been  estimated  that  every  seventh  ]>erson 
in  that   country  harbors  the  parasite.     .!• 
however,  that  this  estimate  is  too  high  for  the  av<  i 

irrenci  ol  the  disease  in  the  entire  island.     No  purl  of 
the  world  is  exempt  from  the  disease,  but  the  statists 
its  frequency  in  many  parts  are  very    incagn       li. 
United  States,  and  in  most   parts  ol  Europe,  ii   is  com- 
paratively rare.     Osier,"  of  Montreal,  discovered  the  par- 
asite three  times  in  the  examination  of  over  eight  hun- 
dred bodies.     He  was  able  to  collect  only  forty  four  i 
i.t  liver  i  chinococcus  in  America,  and  some  ol  these  had 
i  imported.     In  some  localities,  however,  as  in   Ice- 
land, the  disease  is  always  more  or  less  prevalent,  ow 
to  the  fact  that  the  domestic  animals  have  become  pi 
generally  infected  by  the  taenia. 

The  disease  appears  alike  in  both  sexes,  and 
.  \'  ept  during  infancy. 

Ii  was  former!)  supposed  that  the  dog  was  the  only 
hii^t   of  the  taenia  echinococcus,  a  supposition  based  on 
the  frequency  of  the  disease  in  Iceland,  where  il  is  known 
that  the  dogs  are  largely  infested  by  the  worm,  and  where 
these  animals  come  into  closer  contact  with  the  people 
than    in   other   countries.      The  ova    were  supposed 
enter  the  alimentary  tract  ol  man  in  drinking-watei 
in  food  infected  by  the  fa?ces  of  the  dog,  or  by  this  ani- 
mal licking  the  face  of  the  individual.     The  discovery  of 
the  parasite  in  the  wolf  and  fox  did  not  materially  affect 
ibis  conclusion.     But,  more  recently,  it  has  come  i 
believed    by  many    that    the  disease   may  be   developed 
from  the  larval  scolices  ingested  in  eating  infected  meat. 
Scolex-bearing  cysts   have  been  discovered  in  the  li 
and  other  tissues  of  the  ox,  sheep,  hog.  goat,  deer,  hi 
squirrel,  and  many  other  animals.     Richardson  •  attrib- 
utes the  frequent   occurrence  ol  the  disease  aiming  the 
shepherds  of  Victoria,  South   Australia,  to  the  eatin 
mm  inn.  in  the  belief  that  the  sheep  have  become  infi 
from  the  shepherd-dogs.     Thomas  "  found  at  least  ! 
per  cent  of  unregistered  dogs,  in  various  parts  of  .'■ 
tralia.  infested  by  the  tamia  echinococcus.     Heller  u  has 
suggested  the  possibility  of  auto-infection,  on  the  sup- 
position  that   the  taenia   may  gain  lodgement   in  the  ali- 
mentary canal   of  man.  although   its  presence  there  lias 
nol  been  demonstrated.     Richardson's  view  is  especially 
emphasized  by  Madelung  in  the  Report  of  the  Mecklen- 
burg Physicians.        He  shows  that  the  dogs  of  Mecklen- 
burg, where  the  disease  is  i  omparatively  frequent,  are  not 
more  numerous,  do  not  come  into  closer  contact  with  the 
people,  and  are  not  more  generally  infested  by  the  tienia 
than  in  South  Germany,  where  the  disease  is  rarely  en- 
countered.    Sheep,  on  the  other  hand,  are  more  numer- 
ous than  the  people.      Echinococcus  cysts  have  repeatedly 
been  discovered  in  these  animals,  especially  in  their  li\ 
but  further  investigation  is  necessary  to  establish  tin 
tent  of  si,,li   infection.      The  possibility  of  the  di- 
being  communicated  in  this  manner  should  therefon 
remembered. 

Pathology.— As  previously  stated,  the  echinococcus 
cyst  is  iii, •  larval  state  of  the  taenia  echinococcus.     This 
parasite  is  about  four  or  five  millimetres  (}  inch  i  in  length. 
and  consists  of  a   bead  and  three  segments  (see  p.  53 
vol.  ii.).      The  bead   supports   a   rostellum   bearing  from 
twenty-eight  to  fifty-two  rather  blunt  booklets,  arrai 
in  two  rows,  as  first  recognized  by  I. hois.     The  last 
ineiii  is  larger  than  the  others  combined,  is  endowed  with 
bulb  male  and  female  generative  organs,  and.  accord 
to  Leuckart,  lias  the  power  to  accomplish  its  own  fecun- 
dation.     This  vi,w    is  not,  however,  accepted   by  all  in- 

\i  stigators. 

After  fecundation  has  occurred  t  be  segment  becomes 
filled  with  ova.  estimated  at  about  five  thousand  in  uum- 
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ber,  each  containing  an  embryo.  As  soon  as  the  em- 
bryos have  become  mature,  the  segment  containing  them 
becomes  detached  from  the  anterior  portion  of  the  worm, 
and  is  discharged  from  the  intestinal  canal  of  its  host, 
either  in  its  entirety  or  after  it  has  been  ruptured  and  has 
evacuated  the  contained  ova.  Birth  per  vaginam  is  ren- 
dered improbable  by  the  relatively  small  size 
of  this  channel.  The  ova  reach  the  stomach 
singly,  or  in  numbers,  in  the  manner  that 
has  been  described.  Here  the  dense,  some- 
times calcified,  capsule  is  dissolved  by  the 
gastric  juice,  and  the  embryo  is  liberated. 
This  is  an  oval,  globular  body,  about  three 
times  as  large  as  a  human  blood-corpuscle, 
and  armed  at  one  extremity  with  six  mi- 
nute booklets.  From  its  point  of  liberation 
in  the  stomach  or  small  intestine  the  echi- 
nococcus  reaches  the  liver,  either  by  boring 
directly  through  the  intervening  tissue,  or 
by  penetrating  a  branch  of  the  portal  vein, 
and  being  carried  to  the  organ  by  the  blood- 
current,  or  by  passing  up  the  bile-duct. 
Its  migration,  unlike  that  of  the  cysticercus 
.  or  the  trichina,  is  unattended  by  symptoms. 
Fortunately,  the  greater  number  of  the 
parasites  are  destroyed  before  leaving  the 
alimentary  canal,  and  the  cyst  is  usually 
single,  but  several  cysts  have  occasionally 
been  found  in  proximity.  The  cyst  is  usu- 
ally located  near  one  of  the  surfaces  of  the 
right  lobe,  but  may  be  found  in  any  part  of  (Leuckart.) 
the  organ.  The  growth  of  the  cyst  is  slow, 
years  sometimes  elapsing  before  it  has  become  large 
enough  to  create  appreciable  disturbances.  When  dis- 
covered, as  in  autopsy,  it  varies  in  size  from  that  of  a 
millet-seed  to  that  of  the  human  head.  The  latter  limit 
is  rarely  exceeded,  but  Leuckart  records  a  case  in  which 
the  cyst  and  its  contents  weighed  thirty  pounds. 

The  cyst  of  the  echinococcus  is  sometimes  very  delicate 
and  of  a  gray  color,  sometimes  thick  and  translucent,  but 
is  little  more  dense  than  coagulated  egg-albumen.  It  is 
lamellated,  consisting  of  a  variable  number  of  concentric 
layers,  composed  of  a  substance  resembling  chitine. 16  The 
inner  layer,  known  as  the  parenchymatous  or  germinal 
membrane,  is  granular,  and,  according  to  Naunyn,1"  is 
provided  on  its  inner  surface  with  rapidly  vibrating  cilia. 
After  the  echinococcus  has  existed  in  the  liver  for  a  vari- 
able time,  usually  for  from  two  to  five  months,  little 
mounds  appear  on  the  surface  of  the  germinal  layer,  each 
of  which  lias  a  small  depression  at  its  apex,  which  later 
becomes  a  vacuole-like  cavity.  These  cavities  then  en- 
large, and  are  known  as  daughter-cysts.  The  process  of 
budding  may  occur  in  the  daughter-cysts, 
giving  rise  to  granddaughter-cysts.  Either 
generation  of  cysts  may  develop  either  en- 
dogenously,  projecting  into  the  interior  of 
the  cyst,  or  exogenously,  projecting  from 
its  outer  surface.  The  former  method  of 
growth  is  much  the  more  common  in  man. 
The  number  of  cysts  formed  varies  from  a 
few  to  several  thousand.  From  the  surface 
of  the  daughter  or  granddaughter  cysts, 
scolices,  the  heads  of  embryonic  taenia,  de- 
velop, either  singly  or  in  as  great  number  as 
nine  or  more  (Heller).  These  appear  as 
conical  projections,  each  having  on  its  free  FlG-  21  c~froc£ 
extremity  a  rostellum,  armed  with  a  double 
row  of  booklets  and  four  suckers.  The  opposite  ex- 
tremity becomes  constricted  into  a  narrow  pedicle,  which 
later  divides,  liberating  the  scolex,  thenceforth  to  float 
freely  about  in  the  interior  of  the  capsule.  The  scolices 
and  the  brood-capsule  are  endowed  with  the  power  of 
contraction,  so  that  the  heads  may  be  protruded  from 
the  surface  of  the  capsule  or  withdrawn ;  and  after 
the  head  has  become  detached,  it  has  also  the  ability  to 
withdraw  its  anterior  portion,  with  the  rostellum  and 
fiuckers,  into  the  larger  posterior  part.  It  thus  acquires 
a  spherical  form.  Throughout  the  parenchyma  of  the 
scolex  more  or  less  numerous  oval  or  spherical  calcare- 


ous bodies  are  generally  observed.  Very  rarely  in  man, 
although  more  frequently  in  the  lower  animals,  scolices 
develop  directly  from  the  germinal  layer  of  the  mother- 
cyst,  without  the  intervention  of  daughter- vesicles. 
Kuchenmeister18  attributes  this  phenomenon  to  the  inva- 
sion of  what  he  designates  the  echinococcus  scolicipariens, 
having  from  twenty-eight  to  thirty-six  booklets  ;  while 
he  designates  the  pai'asite  which  produces  daughter-vesi- 
cles the  echinococcus  altricipariens.  This  he  describes 
as  having  from  forty-six  to  fifty-two  booklets,  and  as 
sometimes  present  in  the  small  intestine  of  man.  His 
view  has  not,  however,  been  generally  accepted.  Daugh- 
ter-cysts may  develop  also  within  the  scolex,  which  then 
gradually  becomes  converted  into  a  capsule. 

In  another  variety  of  the  disease,  the  cysts  remain  ster- 
ile, no  scolices  being  formed.  These  were  first  described 
by  Laennec,  and  were  by  him  designated  acephalocysts. 

The  multilocular  echinococcus  is  another  form  of  cyst, 
which  is  encountered  once  in  about  one  hundred  and 
eight}'  cases  of  the  disease.  The  sac,  sometimes  of  very 
large  size,  is  surrounded  by  an  exceedingly  dense  fibrous 
capsule,  firmly  united  to  the  surrounding  tissue  ;  is  sub- 
divided into  numerous  small  cavities,  and  is  filled  with 
a  thick,  gelatinous,  or  colloid  material,  rarely  containing 
scolices.  Owing  to  the  peculiar  colloid  matter  and  its 
liability  to  undergo  caseous  or  purulent  transformation, 
this  form  of  echinococcus  was  formerly  confounded  with 
the  colloid  cancer,  until  its  real  structure  was  demon- 
strated by  Yirehow.19 

The  echinococcus  vesicles  float  in  a  limpid,  usually 
clear,  fluid,  of  neutral  reaction,  with  a  specific  gravity  of 
from  1.006  to  1.015.  Sometimes,  however,  the  fluid  has 
a  yellow  or  a  pale  green  tint,  and  is  slightly  alkaline  from 
admixture  of  bile,  or  is  opalescent  from  the  presence  of 
fatty  matter  and  other  debris  ;  or  it  may  be  a  pale  red 
from  admixture  of  blood.  Chemical  analysis  shows  the 
presence  of  from  0.50  to  0.76  per  cent,  of  sodium  chlo- 
ride, and  small  quantities  of  the  earthy  compounds  of  suc- 
cinic acid,  inosite,  and  grape-sugar.  Albumen  is  rarely 
present,  except  from  the  admixture  of  blood.  Urea,  cre- 
atine, and  luematoidine,20  have  occasionally  been  found, 
the  last  being  considered  peculiar  to  hepatic  echinococci. 
Cholesterine  is  found  in  cysts  whose  contents  have  under- 
gone fatty  degeneration. 

As  a  result  of  the  irritation  produced  by  the  echino- 
coccus vesicle  in  the  liver-tissue,  a  firm  fibrous  wall  is 
formed  around  it  by  a  hyperplasia  of  the  fibrous  tissue 
of  the  organ,  which  extends  also  to  the  interlobular  tissue 
for  a  variable  distance  around  the  cyst.  This  capsule  is 
supplied  with  blood  by  vessels  arising  from  the  branches 
of  the  portal  vein  and  hepatic  artery.  Old  capsules  fre- 
quently become  more  or  less  calcified  (see  Fig.  2171).    As 


capsules:  of  Echinococcus,  in  Connection  with  the  Germinal  Layer  of  the 
50.     (Leuckart.)    One  capsule  is  closed,  the  others  have  ruptured. 

the  cyst  enlarges  the  parenchyma  of  the  liver  is,  to  a  va- 
riable extent,  destroyed.  In  some  instances,  the  cyst  is  of 
very  large  size,  but  little  of  the  gland  remaining. 

The  echinococcus  sometimes  dies,  either  spontaneously 
or  as  a  result  of  accidents  from  withoHt.  Its  growth  is 
then  arrested,  and  the  cyst  remains  as  a  foreign  body  in 
the  substance  of  the  liver,  its  contents  frequently  under- 
going retrograde  changes  and  absorption,  or  calcification  ; 
or  suppuration  occurs,  and  the  pus  finds  exit  externally 
or  through  a  neighboring  viscus. 

Symptoms,  Course,  and  Termination. — Echinococci 
frequently  exist  in  the  liver  for  years  without  occasion- 
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ing  Bymptoms  by  which  their  presence  ia  Indicated  ;  this 
i-  especially  the  case  when  the  cyal  Is  of  moderate  or 
small  Bize,  and  is  located  deep  in  the  substance  of  the  or 
gan  The  greater  number  of  echinococci  have  been  dis- 
.  ivi  n  'I  posl  mortem.  Only  7  oul  of  18 cysts,  discovered 
in  autopsy  ai  Rostock,  had  been  diagnosticated  during 
life  (Thicrf elder) ;  oi  29  discovered  ai  the  Berlin  Charite, 
18  had  been  diagnosticated  .  and  Madelung  estimates  that, 
outside  of  hospitals,  only  one-third  of  tin-  cases  are  recog- 
nized during  life. 

In  the  majoi  itj  oi  cases  the  flrsl  bj  nipt. mi  to  attract  at- 
tention is  the  formation  of  a  tumor  in  the  region  of  the 
liver  -an  apparent  enlargement  oi  the  organ.  The  di- 
rection oi  greatest  protrusion  depends,  chiefly  on  thelo 
>n  of  the  tumor.  If  situated  in  the  anterior  portion 
oi  the  right  lobe,  the  hypogaatrium  i-  rendered  promi- 
nent ;  it  in  the  upper  portion  of  the  lobe,  it  may  push  up- 
ward into  the  thorax,  elevating  the  diaphragm,  impeding 
respiration,  often  displacing  the  heart  upward  and  to  the 
left,  and  compressing  the  right  lung  bo  that  the  entire 
right  side  of  the  thorax  yields  a  dull  tone  on  percussion. 
Ii  may  also  obliterate  the  intercostal  furrows  and  even 
cause  undue  prominence  of  the  chest  wall.  It'  situated 
in  the  lower  portion  of  the  lobe,  the  cyst  may  extend 


Pio.  21 ,  Kscua  Cyst  containing  Two  Bcolices,  In  <  Ine  <.f  which  tbi 

lum  I  in  the  Other  Withdrawn.    The  firm  capsule  surrounding  thi 

deification,     x  400.    (Prom  an  original  drawing.) 

down  to  tlic  pelvis  ;  w  hen  in  the  left  lobe,  the  epigastrium 
bi  com<  a  prominent  and  the  spleen  may  be  displaced.  In 
;i  leu  cases  the  hydatid  cyst  has  been  found  attached  to 
the  Burface  of  the  liver  bj  a  slender  pedicle. 

If  accessible  to  palpation,  the  cyst  gives  the  impression 
of  a  smooth  globular  tumor,  fluctuating  as  a  rule,  al- 
though not  always,  and  frequentlj  somewhal  irregular 
in  outline.  It  the  tumor  be  of  large  Bize  and  contain 
many  daughter-vesicles,  and  it'  the  abdominal  wall  be 
not  I. "i  thick,  we  may,  bj  grasping  the  tumor  and  exert 
i ii lt  moderate  compression  with  one  hand,  and  striking  a 
quick  and  prettj  forcible  blow  upon  it  with  the  other, 
elicit  :i  peculiar  vibratorj  sensation — the  hydatid  purring 
ct  Briancon — which  has  been  compared  to  the  trembling 
of  a  bowl  of  jelly.    Bj  many  1 1 1 i -  si_  ii  is  considered  path 

ognomonic  of  echi :occus,  but  unfortunately  it  is  ab- 

in  about  half  the  cases,  and  has  also  been  elicited  in 
ovarian  cj  sts  an 

Pain  is*  according  to  most  authors,  an  infrequent  symp- 
tom :  yet  Finsen,  of  large  experience  (245  cases),  gives  it 
as  an  earl)  and  prominent  Bymptom.  Bamberger  is  prob- 
ably correct  when  he  Btates  thai  Borne  cases,  until  late, 
present  no  symptoms  referable  to  the  liver,  while  others 
an  attended  with  more  or  less  Intense,  undefined,  press 
Ing  or  lancinating  pain-. 

The  pressure  of  a  large  echinococcus  cyst  upon  adja- 
cent organs  produces  bj  mploins  w  hich  belong  alike  to  all 
abdomina]  tumors  of  largi  size.     Prominenl  among  these 


are  dyspnoea  with  cough,  cardiac  palpitations,  indigo 
tion,  vomiting,  constipation,  and  later  ascites,  oedema, 
and  occasionally  varicose  veins.  I  nless  the  tumor  be 
located  in  the  immediate  proximity  of  the  portal  vein  or 
bile-ducts,  these  vessels  are  not  generally  interfered  with 
until  late,  whin  the  growth  Las  become  large;  jaundice 
i-  not,  therefore,  often  present.  There  is  usually  no  fever 
unless  Buppuratiou  have  occurred,  and  the  nutriti  t 
the  Indn  (dual,  as  a  rule,  i-  maintained.  Suppuration  of 
the  cyst  is  announced  by  the  development  of  pain  and 
tend  mess,  and  an  elevation  of  temperature. 

Rupture  oi  the  cyst  occasions  a  new  train  of  clinical 
manifestations,  varied  according  to  the  direction  in  which 
the  perforation  occurs.  The  most  favorable  course  which 
the  fluid  can  take  is  directly  through  the  abdominal  wall ; 
next  to  that,  is  into  the  stomach  or  intestine,  into  tl, 
duct,  the  ureter,  or  the  vagina.  Spontaneous  ret 
ha-  followed  evacuation  by  each  of  these  routes.  Rupt- 
ure through  the  integument  is  generally  preceded  by 
••  pointing  ;  "  rupture  into  the  hollow  viscera  is  followed 
by  sudden  intense  local  pain,  and  the  subsequent  evacua- 
tion of  a  large  quantity  of  fluid  containing  numerous- 
vesicles.     After   rupture   into  the  intestine  or  si  B. 

the  tumor  frequently  becomes  tympanitic  from  t! 

mi— ion  of  air.     An  interesting  c  : 

perforation  into  the  bile-duct,  followed 
by  evacuation  of  the  cvst-contents  and 
recovery,  is  reported"  by  Cayley.*1 
Twelve  attacks  of  pain,  resembling  that 
of  the  passage  oi  gall-siones,  with  intense 
icterus,  were  experienced  by  the  indi- 
vidual, in  the  last  of  which  the 
were  evacuated.  The  entrance  oi  hile 
into  the  sac  causes  death  oi  tin- echino- 
coccus and  favors  recovery.  Rupture 
through  the  diaphragm  into  the  pleural 
cavity  causes  severe  pain  and  urgent 
dyspnoea.  If  death  do  not  i 
promptly  from  shock  or  from  violent 
pleuritic  inflammation,  the  fluid  may  ul- 
timately perforate  a  bronchial  tube  and 
thus  find  exit.  The  latter  accident  may 
prove  fatal,  either  suddenly  from  .stran- 
gulation, or  in  the  course  of  we< 
months  from  prolonged  suppuration, 
gangrene  of  the  lung,  and  final  exhaus- 
tion ;  or  it  may  lead  to  recovery.  It  is 
signalized  by  a  sudden  expectoration  of 
fluid,  generally  purulent  or  bloody  in 
character,  and  containing  echinoi 
vesicles,  entire  or  in  fragments,  and  is 
commonly  followed  bj  a  pneumothorax. 

Perforation  of  the  pericardium  proves  fatal  immedi- 
ately, or  from  acute  pericarditis.  After  rupture  into  the 
peritoneal  cavity  death  results  from  acute,  generally  vio- 
lent, peritonitis. 

In  a  few  cases  the  inferior  vena  cava  ha-  been  perfo- 
rated, giving  entrance  to  the  vesicles  and  leading  to  instant 
death  from  embolism  of  the  pulmonary  artery.     Perfora- 
tion of  the  arterial  system  had-  to  embolism  and  iU 
sequences. 

Spontaneous  recover)  may  occur  from  the  death  of 
the  echinococcus,  the  sac  remaining  throughout  the  life 
of  the  individual  as  an  inoffensive  foreign  body  in  the 
substance  of  the  liver,  it-  contents  undergoing  a 
tion  or  calcification.  It  i-  believed  also  that  recovery 
hasoccurred  by  an  evacuation  of  the  cyst  through  the 
bile-duct-  without  the  production  of  symptoms  hy  which 
the  (Mm  was  recognized.  Little  i-  known  of  the  in- 
fluences  which  are  capable  of  causing  the  death  of  the 
parasite. 

The  multilocular  echinococcus  i-  usually  firm,  ranly 
fluctuates,  ami  i-  generally  sensitive  on  pressure.  It  ia 
frequently  accompanied  by  enlargement  of  the  spleen 
and  ascites.  Gastric  disturbances  are  also  more  frequent 
than  in  the  unilocular  cyst,  and  jaundice  is  usually 
present.  Gastric  and  intestinal  haemorrhages  and  an 
effusion  of  blood  into  the  subcutaneous  tissues  have  oc- 
curred. 
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Diagnosis. — Echinococcus  of  the  liver  is  to  be  differ- 
entiated from  cancer,  amyloid  infiltration,  syphilis,  cir- 
rhosis, and  abscess  of  the  liver,  and  occasionally  from 
hydro-  or  pyo-thorax,  from  cystic  disease  of  the  retro- 
peritoneal lymph-glands,  from  enlargement  of  the  gall- 
bladder, and  from  aneurism  of  the  abdominal  aorta.  In 
the  early  history  of  the  disease  its  differentiation  from 
other  tumors  of  the  liver  or  its  neighborhood  is  often  very 
difficult.  A  tumor  with  the  history  of  slow,  painless 
growth,  with  elasticity,  fluctuation,  and  the  peculiar  hy- 
datid fremitus,  is  in  all  probability  an  echinococcus.  In 
every  case,  however,  sufficient  fluid  should  be  withdrawn, 
through  a  small  needle,  to  permit  microscopical  and 
chemical  investigation.  If  the  fluid  be  clear,  limpid, 
free  from  albumen,  of  low  specific  gravity,  and  contain 
inosit  and  succinic  acid,  there  can  be  little  doubt  of  the 
hydatid  character  of  the  tumor.  By  the  discovery  of 
booklets  (Fig.  2172),  and  fragments  of  lamellated  mem- 


Fig.  2172. — Hookletsas  found  in  Echinococcus  Fluid.  X  about  750. 

brane,  the  diagnosis  is  established.  But,  unfortunately, 
many  of  these  features  are  generally  absent. 

From  cancer,  the  echinococcus  may  generally  be  dis- 
tinguished by  the  absence  of  the  laucinating  pains,  the 
tenderness,  and  the  hard  nodular  surface  of  the  latter, 
which  is  also  frequently  associated  with  a  cachexia  and 
cancer  of  other  organs  ;  from  the  medullary  carcinoma, 
which  has  undergone  softening,  the  distinction  is  often 
very  difficult.  The  multilocular  echinococcus  can  rarely 
be  differentiated  during  life.  From  amyloid  infiltration 
it  is  distinguished  by  the  absence  of  the  hardness,  as  well 
as  of  the  history  of  prolonged  suppuration  and  the  wax- 
like hue  of  the  skin  that  is  characteristic  of  this  affection. 
Syphilis  must  be  excluded  by  the  absence  of  evidences  of 
present  or  past  specific  disease  of  the  skin,  mucous  mem- 
branes, bones,  and  genitalia.  In  cirrhosis  the  enlargement 
of  the  liver  is  not  permanent,  and  there  are  usually  ascites 
and  enlargement  of  the  spleen,  with  the  history  of  alco- 
holic excess  and  consequent  gastric  disturbances,  which  do 
not  belong  to  echinococcus.  Abscess  of  the  liver  usually 
follows  an  acute  inflammation  of  the  abdominal  or  pelvic 
organs,  and  is  associated  with  acute  symptoms,  chills, 
fever,  pain,  and  tenderness.  An  echinococcus  which  has 
elevated  the  diaphragm  is  distinguished  from  hydro-  or 
pneumo-thorax,  by  the  course  of  the  upper  boundary  of 
percussion  dulness,  which,  in  the  echinococcus,  is  highest 
in  the  axillary  line.  Further,  a  pleuritic  exudation  is  gen- 
erally preceded  by  an  acute  attack  of  pain  and  dysp"ncea, 
with  fever  and  cough,  and  is  frequently  traceable  to  car- 
diac or  renal  disease,  or  to  pulmonary  tuberculosis ; 
whereas,  echinococcus  requires  months,  or  even  years, 
for  its  development,  and  by  it  the  heart  is  pushed  upward 
as  well  as  to  the  left. 

Cystic  enlargement  of  the  retro-peritoneal  lymph-glands 
has  rarely  to  be  excluded  ;  but  in  a  case  reported  by  Ran- 
sohoff  '2-  the  liver  was  so  compressed,  and  its  boundaries  so 
enlarged  by  a  smooth,  globular,  fluctuating  tumor,  that 
appeared  to  be  a  part  of  the  liver,  that  the  echinococcus 
could  not  be  excluded  until  an  exploratory  incision  had 
been  made. 

Enlargement  of  the  gall-bladder  can  be  confounded 


only  with  a  pendulous  echinococcus  cyst.  Chemical  and 
miscroscopic  examination  of  the  fluid  is  sufficient  to  es- 
tablish the  diagnosis. 

Aortic  aneurism  can  generally  be  excluded  by  its  posi- 
tion and  outline,  which  are  usually  different  from  those 
of  echinococcus  cyst,  as  well  as  by  its  pulsation.  Pean 
observed  a  case,  however,  in  which  an  echinococcus  cyst, 
as  large  as  a  child's  head,  projected  forward  and  rested 
directly  upon  the  aorta  in  such  a  manner  as  to  transmit 
a  strong  impulse. 

An  important  point  which  arises  in  the  differentiation 
of  the  echinococcus  cyst,  especially  with  reference  to  the 
adoption  of  operative  procedures,  is  to  determine  whether 
the  cyst  is  simple  or  compound,  i.e. ,  whether  the  daugh- 
ter vesicles  have  developed  endogenously  or  exogenously. 
Occasionally  the  presence  of  two  or  more  large  and  dis- 
tinctly defined  prominences  will  denote  the  presence  of 
the  latter  variety,  and  the  diagnosis  will  be  established  if, 
after  withdrawal  of  the  fluid  from  one  cyst,  the  others 
remain  distended.  It  may  also  be  suspected  in  case  the 
quantity  of  fluid  which  can  be  withdrawn  from  a  large 
tumor  by  aspiration  is  relatively  small.  The  case  re- 
ported by  Whittaker23  is  of  interest  in  this  connection. 
Here  a  large  cyst  protruded  and  was  incised,  the  writer 
being  present  at  the  operation,  the  numerous  smaller 
cysts  found  at  the  autopsy  a  few  weeks  later  not  being 
recognizable. 

Prognosis. — The  prognosis  of  echinococcus  depends 
largely  upon  the  size  of  the  cyst  and  its  location  in  the 
liver.  If  death  of  the  parasite  occur,  whether  spontane- 
ously or  as  a  result  of  accident  or  of  medicinal  treatment, 
recovery  is  almost  certain.  If  the  cyst  rupture  into  a 
serous  cavity,  the  prognosis  is  exceedingly  grave  ;  if  into 
the  vena  cava,  it  is  fatal ;  if  into  other  vessels  it  is  usually 
so.  Rupture  into  the  intestinal  canal,  directly  or  through 
the  bile-duct,  is,  next  to  perforation  of  the  abdominal  wall, 
the  most  favorable  route  of  exit.  The  prognosis  of  a  liv- 
ing echinococcus  in  the  parenchyma  of  the  liver  should 
always  be  considered  sufficiently  grave  to  warrant  the 
adoption  of  measures  for  its  destruction  as  soon  as  prac- 
ticable after  its  discovery. 

Prophylaxis. — This  consists  in  the  prevention  of  the 
contamination  of  food  and  drink  by  the  ova  of  the  taenia 
echinococcus.  In  Europe  and  America,  where  the  do- 
mestic animals  do  not  necessarily  come  into  so  close  con- 
tact with  their  masters  as  in  Iceland,  and  where  greater 
attention  is  paid  to  the  laws  of  cleanliness,  the  disease  may 
be  largely  controlled.  To  this  end,  and  in  view  of  Rich- 
ardson's theory  of  infection  from  the  flesh  of  domestic 
animals,  the  public,  as  well  as  the  profession,  should 
be  educated  to  the  necessity  of  excluding  dogs  from 
those  localities  in  which  their  faeces  may  contaminate 
the  food  and  drink  not  only  of  man,  but  even  of 
sheep  and  cattle  ;  for  it  is  probable  that  these  animals  are 
infected  chiefly  by  the  deposit  in  their  pastures  of  the 
faeces  of  infected  dogs,  or  by  drinking  water  thus  con- 
taminated. Neither  should  dogs  be  allowed  to  eat  the 
refuse  or  viscera  of  slaughtered  animals,  or,  in  fact,  any 
uncooked  flesh.  All  meats  should  be  thoroughly  in- 
spected for  the  cysts,  and  should  be  thoroughly  cooked 
before  being  eaten  by  man  ;  and  vegetables  desired  for 
raw  consumption,  as  lettuce,  celery,  cabbage,  and  cresses, 
should  be  thoroughly  cleansed  and  inspected  before  be- 
ing placed  on  the  table.  Boiling  is  sufficient  to  destroy 
the  vitality  of  the  ova  in  either  animal  or  vegetable 
food. 

Medicinal  Treatment. — The  use  of  medicines  in  the 
treatment  of  this  disease  has  been  pretty  generally  aban- 
doned, for  it  is  not  believed  that  any  drug  can  penetrate 
the  dense  capsule  which  surrounds  the  parasite,  in  suffi- 
cient strength  to  exert  a  destructive  influence  upon  it.  But 
that  the  interior  of  the  sac  is  not  wholly  excluded  from 
communication  with  the  general  circulation  is  proved  by 
the  occasional  occurrence  of  toxic  effects  from  fluids  in- 
jected into  it.  Curative  results  have  been  attributed  to 
the  use  of  various  drugs.  Hjaltelin,24  for  example,  ad- 
ministered from  thirty  to  forty  drops  Of  the  tincture  of 
kamala,  three  times  a  day,  with  curative  effects,  as  he 
believed,  in  twenty-two  cases  ;  and  Heckford  "  caused  a 
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in  tin-  lei!  1")"  to  disappeai  bj  the  daily  administra 
lion  for  five  weeks  of  twentj  seven  grains  of  the  Iodide 
ol  potassium  The  preparations  of  mercury,  turpentine, 
and  other  anthelmintics,  have  been  lauded.  LaSnnec 
attributed  curative  effects  to  frequent  bathing  in  sail 
water,  and  fomentations  of  strong  brine  over  the  region 
ni  tin-  liver  have  been  recommended  on  the  supposition 
~;ili  thus  app  ties  the  interior  of  the  cyst, 
tpplii  ationof  cold  to  the  Burface  of  the  tumor  in  suf- 
ficient degree,  and  long ugh,  to  penetrate  the  masc 

been  suggested,  due  caution  being  exercised  nol  t«i  dam- 
bhe  adjacent  structures.  When,  however,  we  reflect 
thai  deatb  of  tbe  echinococcus  bas  sometimes  01 
spontaneously,  or  as  a  result  of  the  most  trivial  accident, 
we  can  readily  comprehend  how  cures  maj  l»-  attributed 
to  the  in"-!  improbable  agencies. 

Bcboii  \i  Tkeatmeni  Surgical  measures  are  indi- 
cated, as  a  rule,  as  -""ii  as  the  character  of  the  growth 
been  recognized,  for  tbe  chances  of  recoven  are  directly 
proportionate  to  the  earlj  destruction  of  the  echinococ- 
Thi  methods  employed  are :  a)  simple  acupunct- 
ure ;  i  ;'i  puncture  and  aspiration  ;  (c)  the  injection  of  irri- 
tant fluids  after  aspiration;  (d)  electrolysis ;  and  (e)  free 
iii< ■  i-^ii  in  witb  subsequent  drainage  and  irrigation.  Thi 
simpler  methods  should  tir^t  be  attempted. 

Acupuncture  1 1 .•  i -  pi  essful  in  a  few  cases,  and 

i~  strongly  advocated  i>\  some,  especially  by  Bartholow  ; 
but  the  hope  for  anything  like  universal  success  from  it 
can  hardlj  be  entertained.  Aspiration  has  proved  suc- 
cessful when  onlj  a  small  quantity  of  the  fluid  ha-  been 
withdrawn,  :h  well  as  after  complete  evacuation  of  the 
cysl  its  chief  element  of  danger  is  the  certainty  witb 
which  suppuration  follows  its  repetition  beyond  a  cer- 
tain limit  .  it  should  not,  therefore,  as  a  rule,  !»■  repeated 
more  than  once  or  twice.  After  the  w  ithdrawal  of  fluid 
by  aspiration  various  substances  bave  been  injected  for 
the  purpose  of  destroying  the  parasite.  Alcohol,  bile,  and 
the  compound  solution,  or  the  tincture,  of  iodine  bave 
been  most  used  for  this  purpose.  The  results  have  nol 
been  uniformly  satisfactory,  and  the  procedure  is  not 
id  "i  danger.  # 

Electrolysis  was  originally  proposed  bj  Michon8*and 
Althaus,'1  but  was  first  extensively  employed  bj  1 
and  Durham, n  who  report  eight  successive  recoveries 
from  its  use,.  The  method  consists  in  introducing  into 
the  most  prominent  part  of  the  tumor  two  fine,  gilded, 
steel  needles,  two  inches  apart,  and  both  connected  with 
the  negative  pole  of  a  ten-cell  battery  capable  of  decom- 
posing a  saline  solution.  The  positive  pole— a  moistened 
sponge  electrode  is  then  placed  on  the  surf  ace,  and  moved 
about  over  the  hepatic  region.  The  currenl  is  permitted 
to  pass  for  about  ten  minutes,  [n  the  cases  to  which  ref- 
erence bas  been  made,  the  immediate  effect  on  the  tumor 
was  of  ten  a  slight  increase  of  size,  owing  to  the  disenga 
men!  of  hydro  institutional  disturbances  were 
al-'i  produced  in  all  bul  t  case,  the  temperature  rang- 
ing between  100  and  l"-!  F.  for  from  two  to  nineteen 
days  Later,  however,  the  tumor  diminished  in  size,  and 
finally  disappeared,  its  absorption  requiring  fromafew 
u i ,  ks  in  several  months. 

Incision  of  the  echinococcus  <■>  st  may  be  performed  by 
a  continuous  operation  or  at  two  sittings,  inflammatory 
adhesion  of  the  peritoneal  surfaces  being  waited  for  in  the 
interim.     The  old  R  method  of  securing  adhesion 

h\  means  of  caustic  applications  has  been  abandoned,  ow- 
ing tn  it*  frequent  failure  to  secure  adhesion  and  its  great 
liability  to  cause  peritonitis.  The  method  now  generally 
adopted  is  that  "f  Bret  sewing  the  wall  of  the  cyst  to  the 

al'  luminal    wall   ami    CU  -iilmv-.      The 

step-  hi  the  operation  are  the  Barue  as  those  adopted  in 
opening  an  hepatic  abscess  and  need  not  be  detailed  here, 
e  the  introduction  of  antiseptic  methods,  during  and 
:  the  incision,  the  operation  has  become  a  much  less 
dangerous  one.  Pormerh  its  mortality  was  so  great  as 
in  prevent  its  ption ;  bul  more  recently  I.i- 

hotzky  '  has  reported  twenty-five  operations,  four  of 
which  were  under  his  own  observation,  with  only  four 
deaths,  and  three  of  these  nol  attributable  to  the  opera 
ti.'ii      Lihotzky's  operations  were  all  made  by  the  two- 


sittings  method,  and  were  all  successful.     Neisser"e< 
mates  the  mortality  at  about  one-third.     Even  if  the  la 
estimate  I"  correct,  the  operation  i>  certainly  indicated 
least  after  milder  measures  have  failed 

■  are  sometimes  encountered  which  require  -; 
methods  of  treatment,  as  where  the  echinococcus  is  ; 
dent  and  attached  to  the  liver  by  a  pedicle,  and  has  to  he 
removed  <  n  ma 
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LIVER.    ENLARGEMENTS    OF    THE.     In    order   to 
make  a  satisfactory  diagnosis  in  cases  <i   suspected  he- 
patic enlargeraent.il   i-  necessary  to  remember  the  fol- 
lowing facts:    Tin    liver   of  a    well-developed,   healthy 
adult   male  of  medium  height   measures  11  to  12  ii 
in  it>  greatest   transverse  diameter;  6  to  7  inches  i: 
test  antero  posterior  diameter,  and  :U  inches  i' 
greatest  thickness,  which  is  in  tin'  posterior  part  of  the 
right   lobe.     A  normal  liver  in  such  an  individual  will 
weigh  from  fifty  to  sixty  ounces  avoirdupois.     On  the 

i  !■  hand,  in  an  equally  well-developed  adult  fen 
the  liver  will   be  found  a  trifle  smaller,  and  the  i 
diameters  above  given  will  be  1"  to  12  inches,  tl  I 
inches,  and  2-J  to  :>  inches  respectively.     These  arc  stand- 
ard measurements,  about  which  such  Anglo-Saxon  writ- 
er- as  (.twain.     Barley,*  and  Gray'differ  verj  little.     It 
is  well  tn  remark,  however,  not  onh  that  a  considerable 
variation   in   weight    is  noticeable  within  the  limit- 
health,  but   also  that   the  relative  weight  of  the  liver  di- 
minishes in  a  direct  ratio  from  infancy  to  old  age, 
show  n  by  the  subjoined  statement 

At   birth  the  liver  weight  i-  as  1  to  28  of  the  whole 
lj  ;  in  infancy,  1  to  20;  at  pubertv,  1  to  30  ;  at  adult 
life,   1   to  35;  in  middle  life,  1  to  40;  in  old  age,  1  '<> 
15. 

Indeed,  it  i<  a  matter  of  clinical  experience  that  the 
liver  in  childhood  is  disproportionately  large,  while  in 
verj  old  people  it  i-  relatively  small.  Still  it  will  be  seen 
from  the  above  that  fnnn  puberty  to  middle  life  the 
weight  Bhould  represent  pn  an  average  one  thirty-fifth  of 
the  entire  bodily  weight.  Accordingly,  in  a  healthy 
adult  male  of  one  hundred  and  seventy  live  pounds  the 
liver  mav  properly  weigh  five  pounds,  while  in  an 
equally  healthy  bui  slight  woman  of  one  hundred  and 
five  pounds  the  organ  would  not  be  abuormallj  small  at 

three  pounds 

Bul   in   reality  these  weights  and  measurements  are 


•  Thi  Hi-  in  tlic  main  with  those  of  Frcrichs(Di 

ttu  Liver,  roL  i..  p.  13). 
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more  interesting  to  the  anatomist  than  to  the  practising 
physician,  who  cannot  measure  and  weigh,  as  is  done  in 
ihe  post-mortem  room  ;  for  he  has  to  depend  upon  the 
scanty  data  derived  from  palpation,  as  applied  to  a  lim- 
ited part  of  the  lower  edge  or  extremity  of  the  organ,  or 
to  percussion  (ordinary  or  auscultatory),  the  purpose  of 
which  is  to  delimit  those  portions  of  the  organ  that  his 
fingers  cannot  feel.  Indeed  it  is  readily  understood  that 
the  liver  is  in  a  large  measure  inaccessible,  from  causes 
that  are  attributable  to  its  anatomical  situation.  For,  al- 
though it  is  a  solid  organ  which  yields  a  decidedly  dull 
note  on  percussion,  either  the  lungs  or  the  stomach  or  the 
large  intestine  may  so  overlap  it  that  at  times  the  phy- 
sician will  fail  to  elicit  any  characteristic  note  indicating 
its  presence.  This  sometimes  happens  in  cases  of  ex- 
treme and  rapid  atrophy  ;  when,  however,  the  disappear- 
ance of  the  percussion  note  may  prove  to  be  a  most  valu- 
able diagnostic  sign.  Usually  a  considerable  portion  of 
hepatic  tissue  is  found  immediately  beneath  the  anterior 
wall  of  the  abdomen,  and  percussion  will  determine  the 
.size  of  the  organ  with  a  sutlicieiit  degree  of  accuracy  for 


TlG.  2173. — The  Normal  Liver,  showing  its  Relation  to  the  Adjacent 
Organs,  the  Lungs,  Stomach,  and  Heart. 

practical  purposes  ;  while  the  lower  edge  of  the  liver  can 
he  felt  by  the  ringers,  if  the  patient  assume  a  semi-in- 
clining position,  with  his  knees  elevated;  especially  if  he 
take  a  deep  inspiration  and  relax  the  abdominal  mus- 
cles. For  deep  inspiration  depresses  the  diaphragm,  and 
with  it  the  liver,  while  a  relaxed  condition  of  the  abdom- 
inal wall  (especially  if  the  individual  be  spare)  enables 
the  physician  to  press  his  fingers  in  beneath  the  free  bor- 
der of  the  ribs  and  feel  the  lower  edge,  which  in  many 
affections  has  a  characteristic  contour.  Of  course,  When 
ascites  exists,  or  when  the  bowels  are  distended  with  gas, 
the  abnormal  condition  should  be  removed  by  appropriate 
means,  in  order  to  facilitate  a  diagnosis.  And  it  is  in  such 
cases  that  palpation  alone,  or  combined  with  percussion, 
will  yield  the  most  brilliant  results. 

There  is  always  considerable  difficulty,  however,  in 
determining  the  upper  border  of  the  liver.  And,  as  if  to 
add  to  the  confusion,  writers  are  not  agreed  upon  the 
position  it  should  occupy  in  the  healthy  individual. 
Thus,  while  Luschka  puts  the  actual  upper  limit  meas- 
ured along  the  margin  of  the  sternum  (as  in  Fig.  2173),  at 
the  fifth  interspace,  others  place  it  at  the  lower  edge  of 
the  fourth  or  fifth  rib.4  In  the  middle  line,  however,  the 


upper  margin  is  generally  stated  to  correspond  with  the 
root  of  the  ensiform  cartilage  and  in  the  mammillary  line 


<^> 


Fig.  2174. — The  Area  of  Normal  Flatness  lies,  as  indicated  in  the  dia- 
gram, between  the  sixth  rib  and  the  free  border  of  the  tenth  rib. 

with  the  lower  edge  of  the  fourth  rib  (see  Fig.  2173). 
There  is  almost  entire  unanimity,  however,  in  describ- 
ing the  line  of  absolute  dulness  (flatness)  as  commencing 
al  the  sixth  rib,  in  the  line  of  the  nipple,  and  reaching 
to  the  free  border  of  the 
ribs   (Fig.    2174).      The  / 

upper  limit  of  relative 
dulness  begins,  accord- 
ing to  Loomis,5  in  the 
fifth  interspace,  as  indi- 
cated by  the  dotted  line 
in  Fig.  2173.  The  width 
of  the  hepatic  flatness  is 
about  four  inches  in  the 
line  of  the  nipple  ;  four 
and  a  half  inches  in  the 
axillary  line ;  while  in 
the  median  it  reaches 
from  the  root  of  the  en- 
siform cartilage  to  one 
and  a  half  inch  below  its 
apex.  The  left  lobe  usu- 
ally extends  not  more 
than  two  inches  beyond 
the  median  line.  In  the 
axillary  line  the  upper 
limit  of  hepatic  flatness 
should  correspond  with 
the  seventh  space  (Fig. 
2175) ;  beyond  the  axil- 
lary line  the  liver  flat- 
ness cannot  be  satisfac- 
torily traced,  because  the 
lung  intervenes  ;  but  if 
deep  percussion  reveal 
it,  the  upper  limit  should 
correspond  with  the 
ninth  rib,  in  a  line  drawn 
downward  through  the  upper  and  lower  angles  of  the 
scapula  (see  Fig.  2176).     It  is  claimed  by  some  clinicians 


Fig.  2175.— Representing  the  Percussion 
Area  of  the  Liver  in  the  Axillary  Line. 
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t lint  tin  upper  limit  may  be  determined  by  auscultatory 
percussion  in  mosl  cases 

When  the  intestines  arc  filled  with  air,  it  is  by  no 
means  easy  to  mark  out  1 1 » < -  lower  limit  of  the  liver  by 
percussion  ;  but  In  Buch  cases  palpation  may  assist,  if  the 
following  plan  is  adopted :  Tin- patient  having  assumed 
the  posture  that  has  been  described,  the  examiner  presses 
with  "in  band  upon  the  epigastrium.  Then,  after  the 
patient  ha-- taken  a  deep  breath,  and  while  he  isslowly 
letting  the  air  out,  the  examine]'  presses  the  Sogers  of  hi* 
other  hand  under  the  margin  of  the  ribs.  In  many  cases 
the  edge  of  the  liver  may  then  be  felt. 

It  U  desirable,  of  course,  that  the  patient  should  always 

lie  upon  the  back  when  an  examinati f  the  liver  is 

made,  else  satisfactory  conclusions  cannot  be  reached. 

B e  of  the  differences  in  opinion  that  have  prevailed 

among  writers  are  due  to  the  fact  that  measurements 

were  not  always  made  when  tile  patient  W8S  in  this  posi- 
tion, ;is  will  presently  appear.  It  has  been  found,  for  ex- 
ample, thai  in  a  man  of  five  feel  seven  inches,  lying  on 
Lis  back,  the  line  ut  flatness  carried  through  the  nipple  is 
four  inches,  while  a  similar  line  drawn  through  the  nip- 


Flo,  S176. — Diagi  Pei         an  Area  ol  the  Liver 

from  Behind      The  'ink  line  fehowa  the  upper  limn  of  hepatic  Bat- 
neefl  |  the  apper  and  tower  <1* n t**<i  and  parallel  lines  indicate  the  nppet 

and  lower  limits  <>i  dnln 

pl(    of  the  erect   individual  would  Only  niea-ui'e  three  and 

a  half  inelii  s.  and  because  in  the  latter  posture  the  an- 
terior face  of  the  liver  tails  away  fiiiiii  the  anterior  wall 
of  the  h.nly. 

And  yet.  if  the  individual  should  measure  si\  feet  in 
height,  the  line  of  perpendicular  dulness should  not  ex- 
ceed   lour  and   a   half   inches  even    when  lying   upon   the 

back,1  and  any  excess  over  this  figure  is  (anomalies  ex 
eluded)  evidence  that  the  organ  is  unduly  enlarged.     But 

in  any  case,  whither  the  patient  be  tall  or  short,  the  left 
limit  ol   hepatic  dulness  should  not  extend  more  than  two 

baches  beyond  the  ensiform  cartilage.  As  a  matter  of  fact, 
it  frequently  happens  that  tie  lefl  border  of  the  liver 
cannot  he  mapped  out,  either  because  i<  is  thin  or  because 

a  dilated  M'  >lll:i>  h  o\  ellaps  it 

If.  now,  the  physician  bas  determined  by  percussion  that 
the  breadth  of  flatness  in  the  line  of  the  nipple  the  mam- 
miliary  line)  is  four  inches,  then  the  corresponding 
breadth  of  flatness  along  the  median  line  should  he  three 

inches  ;  iii  the  axillary  four  to  tour  and  one  fourth  inches  . 
and  in  the  dorsal  lour  and  a  half  to  five  Inches  ;  hut  tin  se 


latter  measurements  may  all  lie  indeterminate,  the  per- 
cussion note  only  giving  the  first 

In  such  caset  there  will  he  no  recourse  hut  to  the  rules 
of  proportion,  which  will  yield  approximative  results, 
applicable  to  such  forms  of  diseased  liver  as  those  w  | 
the  organ  i-  symmetrically  increased  or  decreased,  a 
cinhosis,  acute  atrophy,  leucocytha?mia,  or  waxy  chai 

Then  supposing  that  the  line  of  dulnesss  is  only  three 
Uiches,  while  the  standard   line  is  placed  at   four  and  a 
half   inches,   and    assuming   the    normal    breadth    to   be 
twelve  inches,   the  approximative  breadth  can    he  ■ 
mated  by  the  proportion 

I  :  :{  :  :  12  :  X 
The  result  would  he  nine,  the  probable  breadth.      And 
in  the  same  way  the   approximate  width  of  the  organ 
might    he  determined   by  a  like   proportion,  for  taking 
seven  inches  as  the  Standard  width,  the  proportion 

12    9      7     x 
will  determine  the  probable  width,  which  would  be  five 
and   One-fourth   inches.      This  is  a  method   that   has   heeo 

proposed  by  1  larley. 

A  -imilar  proportion  would  discover  the  approximative 
thickness  of  the  organ. 

It    is   unfortunate,  however,  that   this   rule  has   a  com- 
paratively narrow  application,  for  often  the  organ  • 
not   contract  or  enlarge  symmetrically,   a  fact  which  is 
specially  noteworthy  in  carcinoma,  solitary  abscess,  and 
fatty  change,  for  in  the-*.-  affections  the  right  lobe  m 

frequently  hears  the  brunt  of  the  disease. 

Having  now   taken   into  consideration  the  data  which 
are  to  be  utilized  in  estimating  the  size  of  a   liver,  it 
remains  for  us  to  consider  the  difficulties  that  are  t 
met  with  in  individual  cases,  and  which  often  lead  the 
physician  into  serious  error. 

1.  First,  the  liver  may  present  various  abnormalities. 
This  is  especially  true  of  the  left  lobe,  which  is  sometimes 
almost  altogether  absent,  or  of  unusually  large  size  ;  per- 
haps bifurcated  or  shaped  like  a  hoot.  Agam,  the  right 
lobe  may  be  of  unusual  vertical  breadth.  All  lb 
anomalies  I  have  seen. 

•„'.  An  acquired  deformity  is  not  uncommon  in  females. 
where,  owing  to  tight  lacing  or  the  suspension  of  their 
dresses  from  the  waist,  the  ribs  have  been  so  forced  into 
the  substance  of  the  right  lobe  that  it  has  been  compn  • 
and  driven  downward;  probably  it  has  also  been  nar- 
rowed laterally  by  the  same  force  or  even  rotated  h 
transverse  axis.  At  any  rate,  it  is  apt  to  be  found  from 
one  to  one  and  a  half  inch  lower  down  than  in  men.  But 
in  men  who  wear  belts  or  go  without  suspenders  the  righl 
lobe  is  similarly  affected. 

:;.  The  liver  may  be  transposed,  or  it  may  be  so  lightly 
held  by  its  suspensory  and  other  ligaments  that  the  term 
floating  liver  is  applicable.  These  changes  of  position 
are  seen  in  cases  of  malnutrition.  Or  it  may  be  carried 
up  by  fluid  or  tumors  in  the  abdominal  cavity,  or  i 
by  a  full  stomach,  while  any  depression  of  the  dia- 
phragm, or  pulmonary  emphysema,  or  a  full  inspiration, 
may  carry  it  down.  All  these  fails  should  be  taken  into 
consideration  in  determining  whether  or  not  the  location 
of  the  liver  is  Btrictly  normal. 

Hut  of  more  serious  consequence  in  defining  the  limits 
of  the  organ  are    certain  abnormal  conditions  ol   adjacent 

parts,  often  presenting  Insurmountable  difficulties, 

Prominent    among  these  arc:    l.    The   impaction  of 
faeces  in  the  ascending  or  transverse  colon.     'J.   Abdomi- 
nal tumors,  especially  aneurisms  ol   the  abdominal  a< 
tumors  of  the  kidneys,  pancreas,  omentum,  or  mesenfc 
8.    Ascites      All  of  these  conditions  make  it  difficult  to 
determine  the  inferior  line  of  hepatic  dulness.     On 
other  hand,  all  diseases  of  the  right  lung  or  pleura,  as 
where  the  one  is  solidified,  or  the  latter  contains  fluid, 
make  it  difficult  and  oftentimes  impossible  to  map  out 
the  upper  line  of  hepatic  dulness 

The  abnormal  h\  pejtrophies  and  changes  that  we  have 
to  consider  embrace  the  following  varieties     1.  fattj 
generations;    2,  carcinomas;    :;.  scleroses  (cirrhoses 
their  several  varieties ;  |,  abscesses  ;  5.  leuka?mic  tun 
8,    sarcomas    and  other    neoplastic  changes,  such  Bi 
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cavernous  metamorphoses  ;  8,  waxy  deposits  ;  9,  hydatid 
disease  ;  10,  parenchymatous  alterations  of  the  organ. 

1.  Fatty  Liver. — This  is  the  most  common  form  of 
liver  enlargement  that  we  have  to  deal  with.  Being  a 
very  common  incident  of  pulmonary  consumption,  it  is 
frequently  met  with,  owing  to  the  prevalence  of  the  latter 
disease,  but  it  is  also  found  in  cancer,  chronic  alcoholism, 
caries  of  the  bones,  and  in  other  wasting  diseases,  in 
Which  events  it  is  known  as  the  "cachectic  fatty  liver." 
The  affection  is  to  be  distinguished  from  that  condition 
where  healthy  persons  of  sedentary  habits,  with  a  ten- 
dency to  corpulence,  and  prone  to  indulgence  in  the 
carbo-hydrates,  store  up  fat  in  the  liver  on  physiologi- 
cal principles.  In  many  cases  the  symptoms  of  a  fatty 
liver  are  ill  defined.  Still  if  we  discover  on  percussion 
that  the  hepatic  dulness  is  marked,  especially  if  it  is  in- 
creased along  the  mammillary  line  ;  that  the  organ  is  pain- 
less, smooth,  and  has  a  dull  edge  ;  while  there  is  neither 
jaundice,  ascites,  enlargement  of  superficial  veins  or  of 
the  spleen,  all  of  those  occurring  under  the  conditions 
named  ;  and  in  the  absence  of  symptoms  pointing  to  the 


Fig.  2177. — Diagram  showing  how  in  some  Enlarged  Livers  the  Upper 
Limit  of  Flatness  may  reach  the  Fifth  Rib. 

other  causes  of  hepatic  enlargement,  the  diagnosis  of  fatty 
liver  may  be  made  with  some  confidence.  In  such  cases 
the  constitutional  symptoms  are  to  be  referred  rather  to 
the  cause  of  the  fatty  change  than  to  the  diseased  liver 
itself.  They  are  anorexia,  dyspepsia,  irritability  of  the 
intestinal  tract,  as  illustrated  by  constipation  alternating 
with  diarrhoea.  The  patient  is  also  usually  anaemic  and 
feeble,  and  there  is  extreme  sluggishness  in  the  biliary 
action.  Such  a  case  occurred  in  a  patient  who  entered 
St.  Luke's  Hospital  in  1878.  He  had  lived  for  five  years 
in  a  hot  climate,  and  had  suffered  from  dyspepsia  and 
intestinal  haemorrhage,  followed  by  cough  and  night- 
sweats,  which  were  due,  it  was  thought,  to  an  abscess  of 
the  liver  that  had  penetrated  the  lung.  The  patient  was 
a  drinking  man.  Death  was  due  to  exhaustion  and  sep- 
ticaemia, from  the  collection  of  pus  in  the  right  pleural 
cavity.  At  post-mortem  examination  the  liver  was  found 
to  weigh  seven  pounds.  It  was  adherent  to  the  dia- 
phragm, and  exhibited  the  cicatrices  of  an  old  abscess. 
The  upper  border  reached  to  within  one  and  a  half  inch 


of  the  nipple,  and  the  lower  border  extended  one  inch  be- 
low the  umbilicus.  Its  width  was  twelve  inches,  breadth 
eight  and  a  half  inches,  and  greatest  thickness  four 
inches.  The  umbilical  fissure  was  three  inches  to  the  left 
of  the  median  line.  A  fatty  liver  may  weigh  as  much  as 
twelve  to  fifteen  pounds  or  more,  though  it  may  be  of 
normal  size  or  even  under  it. 

A  patient,  in  whom  the  symptoms  corresponded  well 
with  those  already  given,  entered  the  Presbyterian  Hos- 
pital in  1878.  She  was  a  widow,  thirty-six  years  of  age, 
of  alcoholic  habits.  Three  months  prior  to  admission  she 
had  been  taken  with  numbness  in  the  lower  extremities, 
and  tingling  in  her  back  and  the  soles  of  her  feet.  She 
was  anaemic,  in  a  debilitated  condition,  and  suffered  from 
anorexia  and  insomnia.  '  Soon  after  admission  she  began 
vomiting  large  quantities  of  clotted  blood,  and  passed 
blood  per  rectum.  The  liver  was  found  to  be  enlarged, 
extending  four  inches  below  the  free  border  of  the  ribs 
and  three  inches  to  the  left  of  the  median  line.  The  pa- 
tient appeared  to  die  of  exhaustion,  and  at  post-mortem 
examination  the  heart,  liver,  and  kidneys  were  found 


Fig.  2178.— This  Diagram  shows  how  in  Enlarged  Liver  the  Upper  Limit 
of  Flatness  may  extend  to  the  Fourth  Interspace. 

fatty,  while  the  pericardial  sac  contained  about  one  and  a 
half  drachm  of  clear  blood 

The  liver  weighed  twelve  and  a  half  pounds  ;  micro- 
scopic examination  showed  that  it  was  bile-stained,  and 
more  or  less  infiltrated  with  leucocytes. 

2.  Carcinoma. — This  disease  is  usually  secondary, 
there  being  but  few  instances  recorded  in  which  it  has 
been  regarded  as  a  primary  disease  ;  and  in  most  of  them 
it  is  probable  that  the  primary  disease  would  have  been 
found  elsewhere,  if  careful  examination  had  been  made. 
Under  the  term  carcinoma  are  included  the  varieties 
known  to  pathologists  as  scirrhus,  encephaloid,  and  col- 
loid. 

Such  tumors  occur  in  single  or  multiple  deposits,  and 
the  organ  may  be  enlarged  to  an  extraordinary  siz^.  The 
primary  disease  is  usually  to  be  found  within  the  realm 
of  the  portal  system  ;  either  in  the  stomach,  intestines, 
pancreas,  or  mesenteries. 

The  symptoms  are  usually  obscure  at  first,  and  referable 
to  the  primary  lesion.     But  in  such  cases,  as  where  the 
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primarj  disi  ase  fails  to  give  symptoms  of  sufficient  prom 
ineuce,  as  often  happens,  the  secondan  lesions  will  su 
persede  in  importance  the  primary,  and  we  can,  in  con 

ience  note  the  following  phenomena  Failure  In 
strength  .  disorder  of  digestion  pains  over  the  organ  ; 
iin  ,i,i  action  of  the  intestines;  progressive  em 
i it >n  Palpation  often  shows  that  the  liver  is  irregularly 
enlarged  Sometimes  the  nodules  may  be  outlined  by 
in'  the  abdomen  with  the  tips  of  the  fingers 
arranged  in  a  li n<-.  Then  it  will  be  found  that  these 
nodules  rise  after  a  prolonged  expiration,  and  fall  after 
a  deep  inspiration;  while  the  an-a  of  dulness  will  be 
extended,  gradu  illj  at  first,  but  afterward  with  rapidity, 
as  the  growth  of  cancer  in  this  organ  is  swift,  owing  to 
iin  Bucculency  of  the  tissues  and  the  small  amoun 
resistance  that  is  offered.  Borne  interference  with  the 
portal  circulation  h  ill  then  occur  ;  and  in  a  large  numbi  i 
of  cases  there  will  develop  ascites  ;  ami  following,  or  as- 

ated  with  it,  local  or  general  peritonitis  will  arise; 
both  of  which  conditions  make  the  diagnosis  more  diffi- 
cult.    Jaundice  is  also  a  frequent  Bympt ,  ami  wh<  n  ii 

irs  i  in-  stools  arc  clay  colored,  as  in  obstruction  of  the 
duels.  Often  there  is  much  difficult]  in  breathing  ex- 
perienced, and  the  patient  finds  relief  from  lying  with  the 
shoulders  elevated.  There  is  apt  to  be  some  fever  in  ad 
vanced  cases;  occasionally  it  will  reach  103  lol04°F.in 
tin;  later  stages.  Sometimes  the  hypertrophy  of  the  organ 
is  yerj  greal  'rim-  in  a  patient,  fifty  four  years  of  age, 
who  entered  St.  Luke's  Hospital  in  1872,  physical  exam- 
ination showed  thai  tin-  liver  reached  below  the  umbili- 
cus, was  bard  ami  tender  to  tin'  touch,  ami  distinctly 
nodulated.  Tin'  patient  was  ui  only  about  six  months, 
ami  died  with  symptoms  of  progressive  emaciation,  bul 
without  ascites,  though  there  was  swelling  of  the  lower 
extremities.     The  disease  had  involved  the  stomach  and 

liver,  the  latter  weighing  ten  pounds.  I  have  known 
such  a  minor,  when  small,  to  he  mistaken  fur  an  aortic 
aneurism.      The   sympt S   rarely    last    mure   than  a  few 

months.  Sometimes  they  do  nut  manifest  themselves 
until  a  few  weeks  before  death  tsee  article  on  Carcinoma, 
vol.  i.,  p.  ;  r0). 

:i.  Sclebosib.  -Cirrlwsis. — Recognizing  under  the  term 
sclerosis  an  innltrati  n  ol  the  livei  w  tth  fibrous  tissue  we 
maj  subdivide  it  into  three  special  varieties,  dependent 
either  upon  alcoholism,  syphilis,  or  certain  obscure  con- 
ditions on  which  pathologists  are  nut  jusl  now  agreed. 
Sometimes  sclerosis  dan-  from  a  perihepatic  abscess. 
Finally  there  is  the  so-called  hypertrophic  form.  We 
meet   most    frequently  with  alcoholic  cirrhosis,  which  is 

1>\  far  the  mosl  common   form,  and  •  that  is  brought 

prominently  to  our  mind  by  the  term  hobnailed  liver,  a 
pi  culiar  conformation  of  the  organ  due  to  the  shrinkage 
of  the  newly  deposited  fibrous  material  ami  the  projection 
of  the  glandular  substance  on  the  surfaces  of  the  organ, 
which  in  such  cases  has  a  yellow  color,  whence  the  name 
cirrhosis  (kirrhos,  yellow),  given  it  bj  Laennec. 

I  '  Aral  symptoms  in  the  subjective  class  an-  those  of 
indigestion,  which  is  indicated  by 'nausea  and  vomiting, 

especially  in  the  morning.     There  are  also  < tinuous 

gympton  ric  catarrh,  all  of  these  disturbances 

being  due  to  interference  with  the  portal  circulation, 
causing  passive  congestion  of  the  stomach;  and  later,  if 
tlie  congestion  becomes  excessive,  rupture  of  vessels  in 
ihe  mucous  membrane  of  the  stomai  b  occurs,  and  hse- 
matemesis  follow  s. 

Still  later,  when  the  pa-  I  lOd  through  the  liver 

has  been  impeded  bj  the  newlj  formed  fibrous  tissue, 
nnd  before  a  collateral  circulation  has  been  established 
through  the  anterior  wall  of  the  stomach  or  other  chan- 
nels, diarrhoea  is  apt  to  sel  in  from  intestinal  congestion, 
with  or  without  actual  haemorrhage;  drops]  may  then 
supervene;  later  (edema  in  the  feit  and  le^s  afterward, 

though  rarely,  in  the  upper  extremitil  -    hut  seldom  iii  the 

fact  unless  there  Is  Bom  i  cardiac  complication. 

At   first   the  liver  Increases  in  size,  although,  as  1  have 
idy  intimated,  some  writers  oppose  this  statement; 
\ .  i  it  is  a  matter  of  easj  prool  it  we  respect  post-mortem 
(  vidence  .    fur.   in    the   first    place,   there   is   often   a  tally 
deposit  combined  with  the  cirrhotic,  necessitating  an  in- 


crease in  weight,  while  it   is  plain  that  new  fibrous 
pu-jf-  must  necessarily  add  to  the  size  of  an  organ. 

in  course  shrinkage  ol  the  liver  will  eventually  follow, 
because  this  peculiar  form  of  newly  deposited  tissue  al- 
ways contracts.     And,  as  a  final  consequence,  the  liver- 
will  he  more  "i  less  compressed. 

There  is  no  constant  lesion  of  the  kidneys,  although 
I  disease,  as  a  complication,  is  not  uncommon.  After 
hepatic  sclerosis  has  been  established  for  a  variable  period 
the  patient  begins  lo  exhibit  signs  of  emaciation,  ami 
<!'  ath  is  api  to  be  attributed  to  progressive  asthenia,  hut 
the  cardiac  or  renal  complications   may  lie  the  actual 

cause  i  if  death. 

The  spleen  is  generally  increased  in  size,  often  very 
notably,  for  in  the  portal  congestion  it  naturally  sufl 

coincidently.    S •  authoritii  s  recognize  a  hypertrophic 

cirrhosis  in  which  atrophy  does  not  occur,' and  French 
writers  more  especially  cribed  a  peculiar  form 

thai  i-  associated  h  ith  jaundice. 

1  Jut  it  seems  probable  thai  if  we  could  examine  the 
liver  in  ordinary  alcoholic  cirrhosis  al  an  early  date  of  the 
hepatic  disease,  this  fact  would  he  abundantly  shown. 
Such  a  case  occurred  in  St.  Luke's  Hospital  during  my 
service  there  as  pathologist.     A    bookbinder,  sixty-tl 

years  of  age,  was  admitted  into  oi f  the  wards,  after  his 

hepatic  troubles  had  only  lasted  three  nths.     He  died 

suddenly  ,,|  erysipelas,  though  the  hepatic  enlargement 
had  been  duly  noted.  At  post  mortem  examination  the 
liver  was  found  enlarged^jiodular,  and  attached  to  adja- 
cent parts  bj  adhesions.  The  liver  weighed  fifty-seven 
and  a  hall'  ounc<  s,  which,  considering  his  age  and  bodily 
weight,  was,  at  the  time,  regarded  as  excessive.  He  had 
Buffered  from  anorexia,  nausea,  vomiting,  cough,  epis- 
ta.xis,  and  haemorrhoids.  Ascitis  had  also  developed  to 
so  marked  an  extent  that  he  had  been  tapped. 

In  advanced  cases  of  sclerosis  the  liver  is  almost  al- 
ways  diminished  in  size.     Exceptionally,  shrink 
not  occur  ;  this  is  most  commonly  the  ease  w  hen  there  is 
a  considerable  deposit  ,,f  fat,  or  when  thoracic  disease, 
especially  mitral  iffscticn   .  xi  is.      [he  lnir  mn)  in  cuch 
case  be  actually  larger  than  normal,  as  in  the  following  • 
A  painter,  aged  thirty-one, entered  the  Presbyterian  Hos- 
pital, in  1878.     His  iii  - 1  symptoms  related  lo  an  enlai  e 
spleen,  bul  subsequently  intestinal  haemorrhage   set   in, 
and   anorexia.      Then    followed    jaundice,    clay-col 
Btools,  with  ascites  and  swelling  of  the  lower  extremit 

At  posl  mortem  examination  his  liver  was  found  hob- 
nailed, but  enlarged.  Its  weight  was  seventy-four  and 
one  half  ounces.  There  was  also  acute  and  chronic  con- 
gestion of  the  stomach,  and  of  the  rectum,  with  haemor- 
rhoids.     The  lungS  contained  ca\  it  i<  — . 

Syphilitic    S  -This  form  of  hepatic  disease  has 

been  under  consideration  since  Gubler,"  in  1852,  described 
its  appearance  in  children,  where  the  lesion  is  rharai 
ized  by  an  increase  in  the  dimensions  of  the  organ.  Other 
clinicians  have  obst  rved  the  disease  both  in  children  and 
adults,  but  thej  have  not  been  altogether  in  accon 
to  its  distinctive  Bymptoms,  and  perhaps  there  are  not 
many  to  be  noted,  apart  from  thus,,  thai  are  elicited  by 
physical  signs,  in  conjunction  with  the  syphilitic  history 
ut  the  indi\  idual. 

From  a  pureb  pathological  poinl  of  view  there  is 
more  unanimity,  for  the  appearances  of  the  syphilitic  liver 
in  the  stage  of  shrinkage  are  so  peculiar  that,  once  Been, 
ihc\  can  never  be  forgotten,  and  yel  well  known  writi 
have  expressed  themselves  as  unable  to  distinguish  this 
variety  of  hepatitis  from  the  alcoholic.  Perhaps  we  shall 
never  be  able  to  make  a  clinical  differentiation  between 
syphilitic  and  alcoholic  cirrhosis  in  the  liver,  except  in 
an  inferential  manner  from  subjective  symptoms.  In 
fact,  physical  signs  will  often  fail  to  give  us  any  infor- 
mation ;  for  the  infiltration  may  be  so  slight  thai  the 
organ  will  not  be  increased  in  si/e.  Indeed,  it  is  rarely 
much  enlarged,  but  there  will  usually  be  pain  over  the 
in,  due  probably  to  the  perihepatitis  that  is.  perhaps, 
constantly  associated  with  this  form  of  cirrhosis,  if 
there  be  enlargement,  we  should  expect  it  only  during 

the  actual    active    progress  of    the  disease,  and   not    ill    its 

later  stages,  when  the  deposits  have  all  been  made  and 
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nre  undergoing  retrograde  changes.  The  syphilitic  lesion 
may  be  due  to  gummy  tumors,  or  to  a  general  diffuse 
infiltration.  If  the  gummata  have  been  to  any  extent 
absorbed,  the  liver  will  shrink,  leaving  rough  and  deep 
fissures  or  depressions,  and  it  may  be  possible,  under 
Specially  favoring  circumstances,  to  make  the  diagnosis 
by  physical  signs  only.  But  owing  to  the  adhesions  be- 
tween the  capsule  of  the  liver  and  adjacent  parts  it  may 
be  impossible  to  force  the  liver  downward  by  a  deep 
■'aspiration.  Of  course,  if  the  patient  has  been  a  spirit- 
Iriuker,  a  differential  diagnosis  during  life  will  be  prac- 
acally  impossible.   . 

The  following  case  is  illustrative  of  syphilitic  sclerosis, 
tvith  diminution  in  size  of  the  liver. 

A  boy,  musician,  sixteen  years  of  age,  was  admitted  to 
St.  Luke's  Hospital  in  1879,  with  the  following  history  : 
(Front  early  life  he  has  always  been  ailing,  but  had  pur- 
sued the  vocation  of  musician  for  a  number  of  years, 
Ind  until  two  months  before  admission  to  the  hospital, 
When,  in  turning  a  somersault,  he  felt  something  give 
way  in  his  abdominal  cavity.  Shortly  afterward  he  had 
tttacks  of  vomiting,  superinduced  by  taking  food  ;  three 
freeks  subsequently  his  belly  began  to  swell ;  when 
romiting  occurred  the  swelling  would  lessen,  and  return 
ivhen  the  vomiting  ceased.  Within  three  months  he 
tfas  tapped  three  times,  and  about  a  "pailful"  of  fluid 
Eras  drawn  at  each  time.  Finally,  diarrhoea  set  in,  the 
patient  having  as  many  as  ten  greenish  discharges  daily. 
In  appearance  the  boy  was  much  undersized,  seeming 
to  be  not  more  than  ten  or  twelve  years  of  age.  He 
was  also  pale,  emaciated,  and  had  Hutchinson's  notched 
leeth.  After  tapping,  the  lower  border  of  the  liver 
was  found  two  and  a  half  inches  below  the  free  margin 
of  the  ribs,  in  the  line  of  the  nipple.  Later  still,  the 
stools  became  clay-colored,  and  crepitation  was  felt  be- 
neath the  hand  over  the  hepatic  region.  Death  was  due 
to  progressive  emaciation.  At  post-mortem  examination 
the  liver  was  not  found  enlarged,  as  might  have  been 
inferred,  but  there  was  marked  perihepatitis,  which 
doubtless  occasioned  the  crepitation.  I  examined  the 
liver  microscopically,  and  found  that  it  coutained  local- 
ized areas  of  fibrous  deposit,  which  may  have  occurred 
about  old  gummatous  deposits,  or  independently  of  them. 
This  was  probably  an  instance  of  hereditary  syphilis ; 
but  I  have  noticed  that  in  the  acquired  disease  the  organ 
has  seldom  been  much  enlarged. 

Hypertrophic  Cirrhosis  with  Icterus. — This  is  a  peculiar 
form  of  hepatic  enlargement  that  has  been  described  by 
some  French  writers,  such  as  Hayem,  Charcot,  and  Gom- 
bault.  The  liver,  it  is  said,  does  not  diminish  in  sizt  at 
any  time.  Among  the  symptoms  is  a  decided  jaundice, 
which  persists  without  discoloration  of  the  stools.  This 
icterus  is  attributed  by  Cornil  and  the  others  above  men- 
tioned to  the  fact  that  the  disease  originates  in  the  gall- 
passages,  or  about  them.  It  is  thought  to  be  closely  allied 
to  the  icterus  that  originates  from  stoppage  of  the  ductus 
choledochus.  It  has  been  called  "  biliary  cirrhosis."  The 
liver  may  weigh  five  or  six  pounds,  and  the  spleen  is  also 
enlarged.  The  symptoms  are  dyspepsia,  pain  in  the  he- 
patic region,  icterus,  and  fever.  Haemorrhages  and  ema- 
ciation also  follow,  with  ascites.  There  may  also  be  de- 
lirium and  convulsions.  I  have  not  met  with  any  such 
cases,  and  they  must  be  extremely  rare,  certainly  in  this 
country. 

4.  Abscesses. — Suppurative  hepatitis  is  comparatively 
common  as  a  cause  of  hepatic  enlargement,  even  in  the 
United  States,  a  region  not  noted  for  hepatic  disorders. 
Abscesses  may  be  single  or  multiple.  (For  further  par- 
ticulars on  the  topic,  see  Liver,  Abscess  of  the.) 

5.  The  Leukemic  Liver  (Splenic  leucocytha?mia). — 
In  this  affection  the  liver  is  frequently,  but  not  always, 
enlarged.  Usually  the  seat  of  the  new  deposit,  which  is 
of  the  K>und-celled  variety,  is  in  the  branches  of  Glisson's 
capsule.  Sometimes  the  whole  liver  is  pretty  evenly 
infiltrated.  Since  leukaemia  is  a  blood  disease  the  diag- 
nosis may  most  satisfactorily  be  made  by  the  haematocyt- 
ometer.  But  the  medulla  of  bones,  the  inguinal  glands, 
spleen,  and  kidneys  are  also  apt  to  be  more  or  less  in- 
volved ;  on  the  other  hand,  in  Hodgkin's  disease,  though 


these  organs  are  also  more  or  less  affected,  the  number 
and  ratio  of  the  blood-corpuscles  is  not  altered. 

This  was  distinctly  shown  in  a  case  which  occurred  at 
St.  Luke's  Hospital,  in  1881,  during  my  term  as  patholo- 
gist in  that  institution. 

A  German  girl,  seventeen  years  of  age,  stated  on  admis- 
sion that,  four  months  previously  she  first  experienced 
pain  in  the  left  hypochondrium,  and  that  about  the  same 
time  ecchymoses  appeared  upon  her  limbs.  She  appeared 
to  be  fairly  well  nourished,  and  not  ana-mic  ;  but,  exam- 
ination revealed  a  tumor  in  the  right  hypochondrium. 
the  dulness  extending  upward  to  within  two  inches  of  the 
nipple.  A  microscopic  examination  of  the  blood  showed 
that  the  white  corpuscles  greatly  outnumbered  the  nil. 
The  patient  died  four  days  after  admission,  of  collapse, 
and  on  post-mortem  examination  it  was  found  that  a 
solid  clot  of  blood  had  formed  behind  the  peritoneum, 
reaching  from  the  diaphragm  to  the  level  of  the  anterior 
superior  spine.  The  liver  was  increased  in  size,  weighed 
six  and  a  half  pounds,  and  contained  a  large  leuksemic 
tumor,  as  big  as  a  pear,  in  the  right  lobe,  and  another,  but 
smaller  one,  on  the  under  surface.  The  spleen  weighed 
four  and  three-quarter  pounds. 

In  another  patient,  with  splenic  leukaemia,  at  St.  Luke's 
Hospital,  the  liver  only  weighed  four  and  a  half  pounds, 
but  the  spleen  two  and  a  half  ;  both  the  liver  and 
stomach  were  displaced  downward,  the  latter  having  a 
vertical  rather  than  a  horizontal  position.  Neither  bones 
nor  mesenteric  glands  appeared  abnormal. 

In  this  patient  the  number  of  red  globules  in  the  cubic 
millimetre  were  estimated  at  1.100,000  by  the  haemotocyt- 
ometer  ;  the  ratio  of  white  to  red  was  as  one  to  fourteen. 
"While  under  treatment  this  latter  ratio  remained  un- 
changed, but  the  red  corpuscles  increased  so  as  to  number 
1,150,000,  a  very  slight  improvement.  It  was  not  found 
possible  during  life  to  detect  this  moderate  increase  in  the 
size  of  the  liver,  because  the  ascites  prevented.  The  in- 
guinal glands  upon  both  sides  were  involved.  In  another 
patient,  at  the  Presbyterian  Hospital,  the  liver  was  found 
post  mortem  to  weigh  eleven  pounds  ten  ounces,  and  the 
spleen  ten  pounds  seven  ounces. 

In  Hodgkin's  disease,  where  the  symptoms  are  chiefly 
associated  with  changes  in  the  lymphatic  glandular  tissue 
and  adjacent  parts,  together  with  emaciation  and  anae- 
mia, the  liver  may  be  smaller  than  usual,  and  free  from 
disease.  Nor  is  there  in  this  disease  any  necessary  in- 
crease in  the  number  of  the  white  corpuscles,  or  diminu- 
tion in  the  number  of  the  red. 

6.  Sarcoma. — Sarcomatous  tumors  are  known  to  occur 
with  niore  or  less  frequency  in  the  liver.  They  differ 
somewhat  in  histological  character,  but  in  all  the  organ 
will  be  enlarged. 

Such  a  form  of  disease  may  be  suspected  when  the 
liver  enlarges  rapidly  after  the  occurrence  of  a  primary 
sarcomatous  tumor  elsewhere.  "When,  however,  the  pri- 
mary tumor  is  internal,  and  has  not  admitted  of  removal, 
it  may  be  impossible  to  make  a  diagnosis,  as  in  the  fol- 
lowing case : 

A  man,  thirty-eight  years  of  age,  entered  St.  Lukes 
Hospital,  in  1882,  with  the  following  history :  Six  weeks 
before  admission  he  had  been  ceized  with  pain  in  his  right 
hypochondrium  so  severe  as  to  cause  faintness.  After  a 
short  interval  the  pain  abated  somew7hat,  but  never  en- 
tirely disappeared.  On  further  examination  it  was  found 
that  the  patient  had  no  difficulty  in  micturition,  nor  was 
there  any  pain  radiating  from  the  pelvis,  though  it  was 
induced  by  assuming  the  standing  posture,  and  by  press- 
ure. There  was  no  apparent  enlargement  of  the  liver  or 
spleen.  A  tumor  in  the  epigastric  region  extended  one 
and  a  half  inches  below  the  umbilicus,  three  inches  to 
the  left  of  it,  but  only  slightly  to  the  right ;  the  upper 
border  was  adherent  to  the  left  lobe  of  the  liver.  About 
two  weeks  later  the  patient  vomited  blood  at  night,  and 
the  fieces  were  tarry  in  appearance.  Later,  cough  set  in 
with  haemoptysis.  The  patient  died  of  exhaustion  about 
six  weeks  after  admission  to  the  hospital.  At  the  post- 
mortem examination  a  round  globular  mass,  the  size  of  a 
cocoanut,  was  found  firmly  attached  to  the  vertebral  col- 
1  umu  in  the  lumbar  region ;  the  adjoining  loops  of  intestines 


557 


I.li.r. 
Liver. 


REFERENCE    HANDBOOK   OF  THE   MEDICAL   SCIENCES. 


were  firmly  matted  together  ;  the  Bpleen  was  unaffected, 
but  the  liver  contained  about  ten  secondary  growths, 
j 1 1 < •- 1  of  which  projected  above  ii ^  surface,  and  varied  in 
.-i/.    from  a  cherry  pil    i"  a  hei  presenting  ap- 

pearances similar  t<>  those  noted  in  the  tumor.  There 
wa-  secondary  implication  of  the  Lungs,  i iirlit  kidney, 
and  small  intestine. 

A  u\  form  "i  sarcoma  may  attack  the  liver  secondarily, 
bul  ii  is  doubtful  whethei  there  is  ever  a  primary  disease 
of  this  nature.  In  a  patient  who  died  with  secondary 
omatous  deposits  al  the  Presbyterian  Hospital,  in 
i-;;.  the  liver  measured  i~  >  '.»  inches,  ami  weighed 
seven  pounds. 

7.  Oavbbnoi  -  Mil  LHOBPHOSiB.  —This  change  in  the 
liver  N  not  uncommon.  The  disease  got  -  by  the  name  of 
tin-  cavernous  angioma.  It  i-  made  up  of  tissue  similar  in 
that  id'  the  corpus  cavernoBum  of  tin'  penis  or  clitoris, 
ami  may  pulsate  freely.  In  the  livers  of  someof  the  Lower 
animals,  a-  in  the  li< »u .  these  growths  an-  very  common  ; 
of  ten  the]  an-  observed  al  tin-  posl  mortem  examination 
under  the  form  of  Little  red  blotches  ;  sometimi  s  tin  j  are 
a-  Large  as  an  orange.  A  most  extensive  development  of 
this  tissue  occurred  in  a  case  whicb  is  here  given. 

A  lad.  aged  twenty  three,  admitted  into  tin-  Presbyter- 
ian Hospital  in  1S7'J.  Hi-  first  marked  symptomswere 
those  of  pain  in  the  epigastrium,  about  one  year  before 
entering  the  hospital.  Soon  after  those  symptoms  set  in 
be  was  taken  with  vomiting,  and  began  to  emaciate  and 
Lose  strength  rapidly.  Jaundice  followed,  with  oedema 
of  the  legs.  Tin-  bowels  were  now  very  much  confined. 
Alter  a  while  the  janndiee  disappeared,  hut  ihe  pain 
continued.  Just  before  admission  bis  symptoms  sud- 
denly became  aggravated,  and  tin-  stools  bad  a  clayey 
color.  <)n  admission,  in  addition  to  the  symptoms  just 
noted,  purpuric  spots  were  observed  over  the-  lower  ex- 
tremities, and  oozing  ul'  blood  from  the  anus.  Dyspnoea 
and  pain  were  Boon  marked.    The  patient  died  cm  the 

following  day  in  a  comatose  c Lition.     The  urine  had 

not  indicated  any  renal  difficulty,  though  it  contained 
blood.  Autopsy,  by  Dr.  \v.  II.  Porter,  twenty-one  hours 
after  death.  Body  deeply  jaundiced.  Lower  extremities 
oedematous.  Thoracic  cavity :  the  pericardia]  sac  eon 
tained  one  ounce  of  clear,  straw-colored,  serous  fluid 
The  ventricular  cax  ities  were  distended  with  fluid  blood. 
Valves  tree  and  sufficient.  Heart  Bubstance  slightly 
fatty  ;  weight  of  organ,  ten  and  one  hall'  ounces,  which 
was  deficient,  considering  the  Bize  of  the  lad.  Right 
lung  entirely  free  from  pleuritic  adhesions,  but  tin-  left 
wa-  firmly  hound  throughout  to  the  chest-walls  and  dia- 
phragm. Lungs  oedematous,  otherwise  normal;  weight 
of  both,  thirty  two  ounces.  Abdominal  cavity:  Bpleen 
linn  and  very  dark  in  color ;  weight,  nine  and  one-half 
ounces.  Kidneys  Intensely  congested  and  stained  yellow, 
probably  with  bile  pigment ;  capsules  Blightly  thickened 
and  adherent ;  weight,  Ave  and  five  and  one-half  ounces 
each.  The  stomach  Bhowed  Blighl  evidence  of  chronic 
litis.  When  tlie  duodenum  wasopened  the  ductus 
communis  choledochua  was  found  absolutely  occluded 
by  a  growth  which  Burrounded  the  bile-duct,  and  wa- 
posterior  to.  inn  did  not  involve,  the  gut.  The  whole 
portal  circulation  was,  to  a  considi  rable  extent,  interfered 
with  by  the  new  growth.  Thecommon  bile-duct  above 
tin-  occlusion  wa-  enormously  distended,  being  at  leasl 
inch  in  diameter.  The  gall-bladder,  also,  was  greatly 
distended,  and  contained  about  twelve  ounces  of  bile. 
Tin-  liver  wa-  distended  with  bl I.  and  Btained  yel- 
low by  biliary  pigment.  Weight,  one  hundred  and  eight 
ounces,  or  more  than  double  tin- normal.  No  abaci 
were  found  at  any  point.  The  head  of  the  pancreas  was 
iln-  Beat  of  a  new  grovt  th,  about  the  Bize  of  a  -mall  orange. 

This  la\   behind  tin-  duodenum,  and  had  grown  in  such  a 

waj  a-  to  completely  encircle  the  ductus  communis  chole- 
dochus  and  occlude  it.  The  common  duet  seemed  to  end 
in  ihe  centre  of  this  growth.      '/  amination 

-  the  usual  evidences  "t  scirrhous  carcinoma.  The 
greater  portion  oi  the  liver  wa-  tin-  -rat  of  cavernous 
change.     Ii  looked  ami  tc  ii  like  a  -pon^e.     By  using  a 

nd  Injecting  fluid,  ami  syringing  through  one  of  the 

Miialler  vessel-  of    the  liver,  the  cavernous   tissue  was  in- 


jected [t  was  not  easy  to  determine  which  vessel  com- 
municated with  this  new  tissue.  At  any  rate,  injections 
through  the  portal  and  it-  tributaries  did  not  reach  the 
cavernous  tissue,  and  other  injection-  through  the  he- 
patic veins,  presumably,  wen-  no  mote  successful.  A- all 
the  vessels  were  much  dilated,  it  was  difficult  to  decide 
precisely  which  they  wen-  This  change  in  the  liver  had 
not  produced  any  marked  hepatic  symptoms  during  life, 
though  nearly  the  whole  "land  was  affected,  a  fact  which 
probably  made  the  specimen  a  unique  one.  It  was  also 
to  he  observed  that,  notwithstanding  the  occlusion  of  the 
i  "in nn m  duct,  then-  were  no  abscesses  of  the  liver,  as  are 
frequentl]  observed  in  Buch  cases. 

The  symptoms  in  this  form  of  hepatic  disease,  if  there 
were  any  referable   to  the  pathological  condition-.  ,. 
masked  by  those  due  to  the  cancel  oi  the  pancreas  and 
ion  of  tin-  <  ommon  duct 

8     I  in.  Amyloid  LrvEK.— When  waxy  change  affects 
the  liver,  it  i-  a  -ceondary  matter,  and  indicate-  that  the 
constitution  is  Buffering  from  some  general  disturbai 
either  fnun  prolonged  suppuration  or  fromsomeexha 
ingdisease.     Though  the  liver  is  the  first  and  principal 
sufferer  in  this  disease,  the  spleen,  kidneys,  lymph./ 
intestines,  and  probably  other  orf  some  portion 

of  the  burden  with  it. 

In  any  case  where  there  ha-  been  a  considerable  deposit 
of  amyloid  matter  in  the  liver,  this  organ  is  notably  and 
symmetrically  enlarged,  and  where  fat  i-  also  present,  as 
usually  happen-,  the  organ  is  -till  further  increased  in 
Bize.  But  it  i-  not  -oft  m  consistence;  it  is  doughy  and 
cut-  like  raw  bacon,  hence  the  name  lardaceous.  In  eon- 
ducting  post-mortem  examinations  a  diagnosis  of  the 
preci-e  amount  of  waxy  change  i-  easily  and  quickly 
made,  for  on  bathing  a  thin  section  in  a  watery  solution 
of  iodine,  the  amyloid  part  soon  acquires  a  brownish 
color,  later  mahogany  or  rosewood,  while  the  rest  of  the 
liver-tissue  has  a  muddy  appearance.  In  slight  dep 
of  waxy  material  there  is  little  alteration  in  the  size  of 
the  liver. 

A  differential  diagnosis  i-  based  on  the  following 
Biderations  .  The  area  of  hepatic  duluess  is  enlarged  in  all 
directions,  but  the  edge  of  the  liver  presented  at  the  free 
border  of  tin-  ribs  i-  smooth  and  resistant.  It  does  not 
give  pain  or  tenderness  mi  pressure.  Possibly  the  pa- 
tient may  be  conscious  of  fulness  in  the  right  hypoehon- 
drium.  Ascites  i-  not  a  prominent  symptom.  Jaundice 
i-  rare.  The  spleen  i-  often,  hut  not  invariably,  en- 
larged. There  is  much  disturbance  oi  the  stomach  and 
intestines;  often  the  kidneys  are  involved,  uud  if  the 
case  ha-  been  of  long  duration  there  will  lie  symptoms 
of  chronic  Bright's  disease.  The  disease  is  of  long  dura- 
tion. Bearing  in  mind  that  amyloid  change  i-  secondary, 
w  e  have  good  reason  to  suppose  that  relief  oi  the  prii 
affection  will  cause  amelioration  of  the  -ceondary  ;  other- 
wise there  is  no  form  of  treatment  that  can  he  recom- 
mended. 

9.  Hydatids. — Echinococciu  Disease.— The  taenia  echt* 
QOCOCCUS   i-  a   tapeworm  that   ha-  it-  habitat  in  the  dog 
and  allied  members  of  the  animal  kingdom,  and  livi  - 
the  small  intestine.      It  i-   extremely  small,  develi  : 
only  four  segments,  the  last  one  of  which  product  -  a 
five   thousand    i  Ergs      \\  hen    this    latter    segment    lias 
reached  full   maturity  it  is  expelled  from  the  host,  as  the 
bearer  is  called,  ami  after  the  eggs  have  reached  their 
complete  development  the  segment  -wells  up  and  bun 
so  that  Ihe  ova  an-  widely  scattered,  and  thus  they  a 
dentally  may  git   into  drinking-water  and   so  enter  the 
human   body.      Having  effected  an  entrance   they 
soon  provided  with  a  boring  apparatus,  by  which  they 
work  their  way  into  other  organs,  though  they  seem  to 
prefer  tin-  liver.     It  i-  characteristic  of  this  entozoon  that 
it  pic-i t\i  -  through  lite  a  vesicular  form,  surrounded  by 
more  or  less  perfectly  developed  fibrous  tissue.     In  the 
human  species  onlj   a  single  hydatid  i-  developed,  a 
rule.     Within  the  cyst  isa  gelatinous  matrix,  the  so-called 
mother  sac,  within  which   is  a  translucent  fluid  contain- 
ing  large   ami   small    bodies.      These   bodies,  which    I 
lmm  a  few  hundred  to  several  thousand,  are  the  daughter 
\  e-icles.     These  daughter  vesicles  also  contain  secondary 
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vesicles.  The  minute  bodies  are  the  immature  form  of 
the  taenia.  There  are  other  forms  of  hydatids,  and  they 
may  contain  no  scolices.  Hydatids  may  exist  anywhere 
in  the  liver,  and  they  may  form  tumors  so  large  as  to 
fill  the  greater  part  of  the  abdominal  cavity  or  right  side 
of  thorax.  Sometimes  hydatids  occasion  no  symptoms 
■whatever  ;  indeed,  they  may  produce  a  tumor  of  con- 
siderable bulk,  and  yet  show  no  indications  of  their  pres- 
ence. But  in  most  cases  there  are  certain  signs  that  are 
pathognomonic. 

The  first  symptoms  are  usually  those  of  weight  and  ful- 
ness in  the  side,  with  shortness  of  breath  and  dyspepsia. 
It  will  then  be  found  that  the  organ  is  greatly  enlarged,  but 
not  symmetrically.  Hydatids  do  not  cause  pain  ;  some- 
times there  is  a  hydatid  vibration.  This  peculiar  sign 
is  elicited  by  the  following  meaus  :  Three  fingers  are  ex- 
tended firmly  over  the  most  prominent  part  of  the  tumor, 
then  the  middle  one  is  percussed,  when  a  peculiar  tremor 
is  felt  which  is  said  by  some  authorities  to  be  due  to  the 
secondary  cysts  striking  against  the  wall  of  the  parent 
cyst.  Frerichs  fouud  it  in  about  half  of  his  cases.  Jaun- 
dice and  ascites  are  rarely  present ;  when  so,  the  former 
is  due  to  pressure  on  the  bile-duct ;  the  latter  to  com- 
pression of  the  portal  vein. 

If  a  large  fluctuating  tumor  is  found  to  be  connected 
with  the  liver,  growing  slowly  and  giving  rise  to  neither 
pain,  jaundice,  ascites,  nor  constitutional  disturbance, 
the  diagnosis  of  hydatids  may  be  made.  It  is  more  espe- 
cially to  be  distinguished  from  abscess  of  the  liver,  and 
the  other  forms  of  enlargement  that  have  been  mentioned, 
dropsy  of  the  gall-bladder,  aneurisms  of  the  aorta,  pleu- 
ritic exudations,  and  cysts  of  the  kidneys. 

10.  There  is  apt  to  be  some  enlargement  of  the  liver  in 
various  constitutional  diseases,  such  as  yellow  fever,  ty- 
phoid, the  remittents,  etc.  ;  but  the  deviation  from  the 
normal  size  is  due  to  the  parenchymatous  infiltration  of 
the  liver-cells,  and  this  change  disappears  if  the  patient 
recover  from  the  primary  disease. 

Thomas  E.  Satterthwaite. 
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LIVER,  FATTY  DISEASE  OF  THE  {Hepar  adiposum , 
Matgras  dufoie,  Fettleber,  fatty  liver).  Although,  as  has 
been  previously  pointed  out  (see  article  on  Fatty  Infiltra- 
tion), the  term  "fatty  liver"  should  be  applied,  in  a 
pathological  sense,  to  conditions  of  infiltration  alone,  in 
this  article  the  usual  clinical  significance  of  the  words  is 
adopted.  That  is  to  say,  ' '  fatty  liver  "  here  means  fatty 
disease  of  that  organ,  and  will,  therefore,  necessarily  in- 
clude both  conditions  of  infiltration  and  degeneration. 

The  liver  of  healthy  persons  always  contains  more  or 
less  fat.  Hence,  it  is  by  no  means  possible  to  determine, 
in  every  instance,  whether  this  substance  is  physiologi- 
cally present  or  the  result  of  pathological  deposition.  '  It 
is  impossible  also,  in  the  present  state  of  our  knowledge, 
to  draw  a  concise  clinical  picture  of  fatty  liver.  It  will  be 
readily  understood,  therefore,  that  a  positive  diagnosis 
of  the  condition  in  question  is  only  practicable  when  the 
liver  can  be  shown  to  be  actually  enlarged.  The  latter 
point  is  easy  of  accomplishment,  however,  and  the  or- 
dinary methods  of  physical  exploration  are  always  suffi- 
cient to  decide  it.  Often  the  smooth,  rounded,  lower 
margin  of  the  enlarged  organ  can  be  distinctly  felt  below 
the  border  of  the  ribs.  A  soft  consistence  and  the  evenly 
smooth  surface  of  an  enlarged  liver  in  a  very  obese  per- 
son, or  in  a  patient  affected  with  phthisis,  or  in  subjects 
afflicted  with  some  other  cachexia,  or  in  a  drunkard,  or 
in  one  suffering  from  poisoning  by  phosphorus,  make 
the  diagnosis  of  fatty  liver  a  very  safe  inference.  In 
cases  where  no  enlargement  can  be  made  out,  the  history 
-of  the  patient  and  a  careful  analysis  of  concomitant  symp- 


toms may,  of  course,  render  the  diagnosis  highly  prob- 
able, but  never  more  than  that. 

The  following  considerations  are  not  only  germane  to 
the  subject  in  hand,  but  appear  essential  for  a  just  com- 
prehension of  the  pathology  of  fatty  liver.  Fat  finds  its 
way  into  the  liver  by  direct  infiltration  from  the  blood. 
A  large  proportion  of  the  fat  thus  deposited  is  presumably 
returned  to  the  circulation.  Some  of  it  goes  to  make  up 
the  biliary  secretion.  But  fat  is  also  found  within  the 
hepatic  cells  by  conversion  of  their  albuminoid  proto- 
plasm into  adipose  material.  This  is  true  degeneration. 
Even  in  the  latter  case,  however,  a  regeneration  of  proto- 
plasm may  take  place.  That  failing,  "fatty  atrophy,*' 
i.e. ,  atrophy  of  protoplasm  at  the  expense  of  accumulating 
fat,  results.  No  more  typical  example  of  fatty  degen- 
eration of  the  liver  than  so-called  acute  yellow  atrophy 
is  known.  This  subject,  being  more  fully  dealt  with  in 
a  separate  article,  will  not  be  considered  here. 

The  naked-eye  appearances  of  "  fatty  liver"  are  found 
described  in  detail  on  page  49,  vol.  iii.,  of  this  Hand- 
book. 

With  the  aid  of  the  microscope  the  following  condi- 
tions have  been  discovered  :  The  fat  occurs  in  the  hepatic 
cells  and  their  nuclei.  At  first  minute  granules,  darker 
than  those  of  the  protoplasm,  are  deposited.  Gradually 
they  grow,  and  form  distinct,  sharply  defined,  glistening 
droplets.  Still  later,  these  coalesce  to  form  larger  and 
larger  oil-globules.  The  nucleus  is  pushed  to  one  side 
or  becomes  filled  with  fat,  and  often  disappears  com- 
pletely. The  liver-cells  become  much  larger  than  normal, 
and  show  a  tendency  to  assume  a  spheroidal  shape.  This 
microscopical  analysis  holds  good  for  "fatty  liver"  of  in- 
filtration, just  as  well  as  for  that  of  degeneration. 

Several  competent  observers  (Vogel,  Wedal,  Perls) 
have  recently  claimed  to  have  found  fatty  granules  in  the 
intercellular  tissue  of  livers  diseased  by  adipose  accumu- 
lation. The  writer  of  this  article  has  been  able  to  verify 
this  discovery. 

Whatever  predisposes  to  the  accumulation  of  fat  within 
the  body  favors  fatty  disease  of  the  liver.  If  more  fat  is 
introduced  into  the  economy  than  can  be  consumed  by 
oxidation,  or  if  an  excess  of  other  substances  convertible 
into  fat  is  continuously  ingested,  fatty  liver  will  surely 
be  developed.  In  other  words,  just  as  soon  as  a  dispro- 
portion between  the  formation  and  consumption  of  fat 
within  the  economy  is  established,  we  may  look  for  fatty 
liver.  Thus  in  forced  feeding,  in  excessive  indulgence 
in  fatty  and  starchy  foods,  and  generally  in  persons  of  in- 
dolent habits,  we  commonly  find,  among  other  abnormal 
accumulations,  the  condition  under  discussion.  But  in 
apparently  quite  opposite  conditions  "  fatty  liver"  is  like- 
wise apt  to  occur.  Thus  in  the  cachexia  of  phthisis  or  of 
cancer  or  of  chronic  dysentery,  and  in  other  wasting  dis- 
eases, and  more  particularly  in  phosphorus  poisoning,  fatty 
disease  of  the  liver  is  a  very  common  occurrence.  In  these 
conditions  the  disappearance  of  fat  from  the  subcutaneous 
connective  tissue  and  other  favorite  sites  of  its  deposition 
forms  a  remarkable  and  puzzling  contrast  to  its  excessive 
accumulation  within  the  liver.  It  is  true  that,  especially 
in  phthisis,  an  increased  proportion  of  fat  in  the  blood  is 
frequently  discoverable.  This  so-called  lipaemia  or  galac- 
ta'inia  is  hot  incompatible  with  the  disappearance  of  fat 
from  the  skin,  omentum,  and  other  localities.  But  ex- 
actly why  seemingly  identical  fat  should  be  stored  up  in 
the  liver,  while  it  is  being  so  rapidly  consumed  elsewhere 
in  the  body,  has  never  been  satisfactorily  explained. 
Ewald's  idea  appears  to  the  writer  the  most  plausible  one 
yet  offered.  He  points  out  that  in  cachectic  conditions 
the  consumption  of  fat  in  the  body  is  increased  quite  as 
much  as  that  of  albuminoid  substances.  It  is  well  known 
that  individuals  affected  in  this  way  are  often  very  much 
benefited  by  fatty  foods,  and  notably  by  cod-liver  oil. 

Now  it  must  be  borne  in  mind  that  nitrogenous  waste 
is  often  associated  with  the  pathological  formation  of  fat. 
The  albuminoid  constituents  of  the  cells  of  certain  or- 
gans, more  particularly  of  the  parenchyma  of  the  liver 
and  kidneys,  are  especially  liable  to  this  twofold  process 
of  excessive  production  on  the  one  hand,  and  exaggerated 
consumption  on  the  other.     The  peculiar  arrangements 


559 


l.lvor. 

liter. 


REFEREN1  E   HANDBOOK   OP  THE   MEDICAL  SCIENCES. 


of  the  blood  \  essels  w  [thin  the  organs  named  la\  ora  a  Bup 

ply  hi  blood  i in  oxygen.    And  it  Is  this  circumstance 

which  is  responsible  for  the  facility  thai  characterizes  the 
transformation  of  albuminoid  cell  substance  i n t ■  >  adipose 
material.  From  this  exposition  ii  would  appear  thai 
iin  re  is  no  din  ■  a  the  general 

disappearance  of  fal  from  thebodj  anditsexct 
cumulation  within  the  liver.  That  is  to  say,  Ewald  dis- 
putes altogether  the  view  according  to  which  the  fal  is 
carried  bj  the  blood  from  the  wasting  organs  to  be  Btored 
up  for  future  use  in  the  liver.  The  hepatic  fat,  accord- 
ing i"  liim.  is  iii >i  Btorage  fal  al  all,  bu1  fal  resulting  from 
parenchymatous  degeneration. 

Clinically,  fatty  liver  is  a  chronic  affection.  For  In 
those  conditions  in  which  an  acute  Fatty  m<  tamorphosis 
i~  observed,  the  other  symptoms  of  the  case  have  an  over- 
shadowing significance,  which  makes  the  "fatty  liver" 
appi  ii  i  an  accidental  concomitant  of  far  more  h 
tanl  changes. 

(tn  tin-  other  band,  as  ah  ited,  we  are  as  yel  un- 

able to  'JBSiga  tc  ordinary  !'itt\  Inter  i  pcsition  of 
nosological  precision,  for  the  simple  reason  that  tin-  patho- 
logical importance  of  the  condition  in  question  is  nol  yel 
fullj  understood.  Doubtless  the  mere  mechanical  pi 
ure  of  accumulated  fal  influences  hepatic  secretion,  and 
Tl»i—  may.  in  a  measure,  account  for  tin-  digestive  disturb- 
apces  -'i  frequently  complained  of  by  the  subjects  of 
l'atiy  liver.  Bui  abdominal  dropsy  is  not  observed  t" 
follow,  so  thai  iin'  pressure  upon  the  blood-vessels  can 
hardly  he  presumed  to  be  verj  great.  Certainly  any  lo- 
cal discomfort  that  may  be  fill  is  devoid  of  characteristic 
qualities.  I k  where  we  may,  therefore,  Bpecial  symp- 
toms referable  i"  the  accumulation  of  tat  in  the  liver  are 
ii.  'i  discoverable. 

From  what  lias  already  been  written,  ii  follows  that 
their  is  mi  special  treatmenl  fur  fatty  disease  of  the  liver, 
Whether  ii  be  associated  with  phthisis,  with  general  obes 
ity.  with  alcoholic  excesses,  with  phosphorus  poisoning, 
or  with  yellow  fever,  or  whether  it  appears  ass  prominent 
feature  <>i  diseases  like  acute  yellow  atrophj  of  the  liver, 
or  the  acute  fatty  degeneration  of  new-born  infants,  the 
primary  diseased  condition  invariably  claim-  our  atten 
ii<>n  1. 1  the  exclusion,  almost,  of  the  bepatic  abnormality. 
Whatever  is  potent  to  correct  the  dominanl  disease  will 
al-i  in-  found  to  benefit  the  hepatic  affection.  In  this 
way  a  seemingly  paradoxical  effect  may  at  times  In-  pro 
duced.  For  then-  an-  undeniably  cases  of  phthisical  fatty 
liver,  when  the  forced  exhibition  of  fats  corrects  the  pul- 
monary  condition,  and  by  so  doing  leads  to  an  impn 
nieiii  of  general  bealth,  which  in  turn  reduces  the  patho- 
i  accumulation  of  fal  in  the  liver. 

Edmund  C.  11'.  nit, 

LIVER;    GALL-STONES.     As  the  name  implies,  -all- 
's, eras  they  an-  mule  properly  termed  in  medicine. 

biliary  calculi,  are  c :retions  which  form  in  ami  from 

the  gall  or  bile.  Although  the  gall-bladder  istheorgan 
in  which  thej  mosl  commonly  form  anil  are  found,  -~t i 1 1 
thej  ma}  develop  in  any  pari  of  the  biliary  passages. 
in,  having  once  begun  their  growth  lure,  thej  may 
into  othet  organs  ol  the  bodj  ami  conti tn  in- 
crease in  size.  Gall-stones  exisl  in  some  animals  as  well 
as  in  man,  having  been  observed  in  mosl  "f  the  verte- 
brates -oxen,  pigs,  monkeys,  etc. — ami  in  some  mol- 
luscs. Thej  are  mosl  common  in  the  n\.  ami  have  been 
seen  in  the  tortoisi  Etarelj  thej  ate  discovered  in  birds, 
in  fishes  which  bave  no  spleens,1  and  in  some  insects 
Thudichum  says  wild  animals  never  develop  them.  <  \ 

cept  after  living  a •  time  in  captivity.     Oholelithp 

or  gall-stone  formation  in  man.  is  a  mosl  important  and 
interesting  chapter  in  the  disi  ases  "i  the  liver  and  its  ap- 
pendages, w  hen  its  caua  s  proximate  and  remote  effects, 
and  treatmenl  i  Bpt  i  ially  in  the  lighl  "t  recenl  advances 
in  abdominal  surgery— -are  dulj  considered. 

Historii  m.    -Tie  bepatic  or  biliary  calculi 

is  one  nt   great   antiquity,  but   there  appears  tn  exist 
iin  positive  evidence  that  their  occurrence  in  man  was 
known  and  written  of  until  about  the  middle  of  the  six 
teenth  century, 


The  Egyptian   priests,  who   in  early  times  were  in   t])e 
habit   of  dissecting  the  bodies  of  men  us  well  as  tho 
animals,  are  -aid  to  have  found  gall-stones  in  the  ibis,  and 
it  is  quite  probable  that  their  existence  in  domestic  cattle 
was  early  known. 

Thudichum  Bays  thai  gall-stones  wen-  first  mentioned 
by  tie  Greek  physician  Alexander  Tralliamis,  who  1 
aiter  .Kihis  but  before  the  time  ol  P  Egineta  (about 

the  tilth  century). 

There  appears,  however,  to  in-  no  ground  tor  tin-  state* 
mint  which  has  been  made,  that  Hippocrates  and  Galen 
mention  biliary  calculi  in  their  winks. 

Frerichs  gives  Johann  Kentmann  the  credil  of  first  ob> 
serving  and  describing  gall-stones  as  found  in  man.  In 
1565  he  described  them  as  one  ol  a  series  of  twelve  con- 
i  n  ii.  ii-  which  were  tn  lie  found  in  the  human  body,  and 
this  series  was  published  bj  Conrad  Gesncr  in  his  i 
brated  work  on  fossils,  which  appeared  the  same  year  at 
l  ir.  Vesalius  Gentilis  (de  Foligno),  Fallopiiis, 
more  especially  Fernel,  reported  cases  early  in  the  kis- 
torj  ,,i  ii,,  Bubject,  and  the  last  mentioned  observer  in 
li'i):;  made  a  study  of  the  causes  and  symptoms  of  the 
-e. 

Haller  collected  and  reported  all  the  observation! 
which  had  been  made  known  up  to  176-1  From  this 
date  down  to  1851  great  advances  were  made  in  the 
study  of  the  disease,  and  for  a  knowledge  of  the  sul 
at  this  lime  I  will  nler  tn  the  work  of  Fauconneau-Du- 
fresn  , 

In  Frerichs  mosl  excellent  work  this  subject  will  be 
found  carefully  treated  at  the  hands  of  this  eminenl  ob- 
server  and  author.  During  the  past  twenty  years  ini- 
portanl  advances  have  been  made  in  the  operative  tr 
ment  of  the  conditions  resulting  from  cholelithiasis,  and 
although  we  an-  unable  to  say  that  much  more  has  been 
learned  of  the  conditions  which  favor  the  formation  of 
the  calculi,  we  can.  with  great  truth.  sa\  that   the  d 

nosis  i w  more  frequently  and  more  accurately  ma 

and  thai  the  treatmenl  is  more  satisfactory. 

Form   lnd  Stru<  tore. —  Walter  firsl  gave  ustl 
Bull  of  careful  and  accurate  investigations  into  the  struct- 
ure of  gall  st s  when  he  published  a  description  ol 

collection  in  the  Anatomical  Museum  at  Berlin,  in  1"'."; 
It  was  only  as  late  as  ]si4.  however,  thai  Chevreul  sepa- 
rated, by  analysis  of , the   stones,  a  substance   which  he 
named  cholesterine,   and  which  has   eVer  sine 

called 

This  ,!,.,', si, ,,,,. ,  which  is  found  in  combination  in 
healthy  bile,  but  in  suspension  in  the  cadaver  and  in  al- 
tered bile,  constitutes  the  greater  proportion, 
enty  to  eightj  per  cent.,  of  most  stones,  and  some  are 
composed  wholly  of  it.  When  ibis  is  the  case,  the  color 
is  while  or  yellowish,  and  the  surface  usually  smooth 
When  exposed  to  a  dame  on  platinum,  these  calculi  I 
melt,  then  burn  like  fatty  mailer,  with  a  fuliginous 
flame,  and  leave  no  residue.  Concentrated  sulphuric 
acid  colors  them  yellow.  They  are  soluble  in  boiling 
alcohol  and  in  ether,  but  insoluble  in  caustic  potash  and 
Bods  A  drop  of  the  ether  solution  shows,  under  the 
microscope,  the  rhomboid  lamella  of  colorless  (holes. 
terine.     En    some  stones  the  hih  -    predominate, 

and  we  have  stones  composed  principally  or  wholly  of 
biliverdin,  bilirubin,  cholepyrrhin,  etc.    Tiny  are  for  the 
mosl    part  brown,   black,  dark-green,  or  yellowish-red. 
Tiny  are  non  crystalline,  easily  pulverized,  do  not  fust 
burn  with  a  flame,  but  char,  leaving  behind  an  ash.    Tl 
are  soluble  in  ether,  but  also  in  alkaline  solutions.   Treated 
with   nitric  acid,  the  same  reactions  and  play  of  colors 
arc  produced  as  with  bile.     Under  the  microscope,  ac- 
cording to  Ch.   Robin,  the  pigment  appears  a-  oral 
yelloW,  red.  or  mahogany  granules  by  transmitted  light. 

Besides  these  two  forms  we  find  stones  having  a  pre- 
ponderance of  the  biliary  acids,  of  the  fatty  acids, 
lastly,  of  calcium  carbonate,  and  ranging  in  color  from 
dark-green  or  black  to  almost  white,  other  constitu- 
ents which  go  to  make  up  calculi  are:  Magnesia,  chlo- 
ride of  sodium,  iron,  rarely  manganese  and  copper,  the 
earthy  phosphates,  mucus,  epithelium,  etc.  Globules 
mercury'  bave  been  found  iu  a  few  cases.     The  follow- 
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ing  is  the  analysis  of  Planta  and  Kekule,  which  Robin 
thinks  gives  a  good  general  idea  of  the  composition  of 
many  stones  : 

Water 4.S9 

Salts 0.28 

Bile  principles  (taurocholates) 0 .79 

Saponifiable  fats 2 .02 

Coloring  matters 0 .  20 

Mucus 1.35 

Cholesterine 90.82 

Luton  has  given  a  practical  method  of  analysis  of  bil- 
iary calculi  which  is  simple  and  easy.  It  consists  in 
subjecting  a  portion  of  the  concretion  to  be  examined  to 
hot  alcohol  or  some  other  solvent,  and  examining  with 
the  microscope  the  crystallization  produced  on  cooling. 
In  this  way  the  rhomboidal  plates  of  cholesterine,  the 
needle-shaped,  or  bacilla-like  crystals  of  cholate  of  lime, 
crystallized  fatty  matter,  amorphous  substances,  etc.,  are 
made  out. 

In  size  calculi  range  from  fine,  sand-like,  gritty  bod- 
ies, which  might  be  called  biliary  gravel,  to  the  size  of  a 
hen's  egg  or  larger.  Haller1  pointed  out  the  fact  that 
fine  gritty  deposits  resembling  the  larger  concretions  are 
at  times  found  in  the  excretory  apparatus  of  the  liver. 
At  a  recent  meeting  of  the  College  of  Physicians  of  Phil- 
adelphia Dr.  Musser  presented  a  gall-stone  which  was 
removed  at  the  autopsy  of  a  female,  aged  sixty-six,  who 
died  of  colloid  cancer  of  the  omentum.  The  stone 
weighed  three  hundred  and  ninety-four  grains,  and  was 
three  and  one-third  inches  long.  Friedler "  saw  two  large, 
pure  cholesterine  calculi,  passed  per  rectum,  whose  com- 
bined weight  was  four  hundred  and  forty-five  grains. 
Roberts*  reports  a  stone  passed  per  rectum  which  weighed 
five  drachms.  Dr.  Lessdorf 10  relates  the  case  of  a  woman, 
fifty-eight  years  of  age,  whose  gall-bladder  contained  a 
stone  weighing  sixty  grammes.  Meckel  u  has  described 
one  nearly  five  inches  in  length  and  four  inches  in  circum- 
ference ;  and  Frerichs  has  repeatedly  met  with  concretions 
two  inches  long  by  nearly  an  inch  in  thickness.  The 
usual  size,  however,  will  not  exceed  that  of  a  large  pea 
or  a  small  filbert. 

In  number  they  likewise  vary  greatly.  Solitary  cal- 
culi are  now  and  then  found,  but  as  a  rule  they  are  mul- 
tiple, and  any  number  that  the  bladder  will  contain  may 
be  crowded  into  it.  In  Otto's  collection  there  is  one  blad- 
der preserved  which  contains  seven  thousand  eight  hun- 
dred and  two  calculi.  In  one  case  in  which  I  made  the 
autopsy  I  found  ten  stones,  measuring  each  five-eighths 
of  an  inch  in  length  and  one  and  five-eighths  of  an  inch 
in  circumference,  but  they  almost  completely  tilled  the 
gall-bladder,  which  was  thickened  and  contracted.  In 
another  case  which  I  observed,  where  twenty-nine  stones 
passed  through  a  fistulous  opening  in  the  abdomen,  each 
was  about  the  size  of  a  pea. 

This  uniformity  in  size  and  form  is  the  rule  where  nu- 
merous calculi  are  enclosed  in  the  bladder,  but  occasion- 
ally it  happens  that  the  concretions  show  various  stages 
of  development,  some  having  attained  their  full  size, 
while  others  are  just  beginning  to  form  or  are  in  the 
process  of  formation.  I  have  before  me  three  rounded 
stones  which  I  took  from  a  gall-bladder  in  the  dead- 
house  teu  years  ago.  Two  measure  one  and  three-fourths 
inch  in  their  greatest  circumference,  are  hard,  of  the 
warty,  mulberry  form,  have  a  brown  color,  and  on  sec- 
tion show  a  homogeneous  hard  structure  of  a  yellow  hue 
surrounding  a  small  almost  white  nucleus.  The  third 
is  but  one-half  the  size  of  the  others,  has  a  smooth  t>r 
but  slightly  uneven  surface,  is  of  a  light  yellow  color  ex- 
ternally, and  dark  brown  within.  The  external  coating, 
which  isone-twelfth  of  an  inch  in  thickness,  is  almost  pure 
cholesterine.  The  smaller  concretion  would  undoubtedly 
in  time  have  become  similar  to  its  fellows  in  size  and  con- 
formation ;  but  such  instances  show  that  the  conditions 
upon  which  the  beginning  of  the  calculus-formation  de- 
pends may  extend  over  a  considerable  period  of  time 
and  be  susceptible  of  modifications. 

In  form  calculi   are   for  the  'most    part   polyangular 

when  discovered,  having  four,  six,  eight,  or  more  smooth 

or  excavated  surfaces  by  which  they  articulate.     They 

are  also  commonly  globular   or  olive-shaped,  and   this 
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is  probably  the  primary  form  of  all  biliary  calculi,  the 
facets  being  produced  by  contact  with  other  stones,  more 
I  believe  from  pressure  than  attrition.  Hence,  when 
one  stone  alone  occupies  the  bladder  it  remains  of  a  more 
or  less  rounded  form,  and,  if  very  large,  will  in  all  prob- 
ability take  the  form  of  the  bladder,  or  become  egg- 
shaped.  Rough,  warty  forms  are  not  uncommon,  and 
are  known  as  mulberry  calculi.  Cylindrical  forms  have 
usually  developed  in  some  of  the  bile-passages.  When 
formed  in  the  branches  of  the  hepatic  ducts,  solid  or 
hollow  casts,  or  branched,  coral-like  concretions  are 
sometimes  met  with.12 

( Uher  rare  forms  are  flattened  plates  or  leaf-like  masses, 
usually  of  a  dark  color  and  metallic  lustre.  Six-sided 
stars,  of  a  pale  blue  color,  have  been  observed  by  Seifert. 

The  color  is  rarely  blue  as  seen  in  the  above  case,  but 
green,  red,  and  black  stones  are  occasionally  met  with. 
The  usual  colors  are  those  between  dark  or  greenish- 
brown,  or  chocolate,  and  yellowish- white.  Some  stones- 
are  pure  white  on  the  surface. 

The  specific  gravity  of  fresh  stones  is  greater  than  that 
of  water ;  dried  specimens  containing  air  usually  tloat. 
Ilein  gives  the  specific  gravity  of  a  cholesterine  calculus 
as  1.027. 

The  location  at  which  concretions  are  found  may  be 
either  the  point  at  which  they  have  originally  formed,  or 
where  they  have  become  arrested  in  their  escape.  The 
gall-bladder  itself  is  by  far  the  most  usual  portion  of  the 
excretory  system  of  the  liver  in  which  calculi  originate, 
and  in  which  they  are  found  collected  ;  and  next  in  fre- 
quency they  are  "found  in  the  cystic  and  common  ducts, 
where  they  have  become  impacted.  Still  they  may  form 
at  any  point  along  the  bile-passages,  even  to  the  very 
commencement  of  the  hepatic  ducts.  Usually,  however, 
they  are  observed  in  the  wider  portions  of  the  hepatic  duct 
only  when  the  common  duct  is  tilled  with  concretions, 
or  so  occluded  that  they  cannot  pass  into  it.  They  have 
also  been  found  in  the  hepatic  ducts  of  invertebrates.13 

Morgagni  collected  a  number  of  instances,  from  the 
works  of  observers  before  his  time,  showing  that  small, 
and  even,  at  times,  large  stones  are  found  in  the  branches 
of  the  hepatic  ducts.  Friedrichs  has  had  eight  such  in- 
stances in  his  own  practice.  The  ducts  may,  in  conse- 
quence, become  dilated  or  the  concretions  encysted.  Ber- 
lin u  has  found  the  walls  of  the  cyst  and  the  surrounding 
glandular  tissue  in  a  state  of  fatty  degeneration. 

It  is  now  admitted  that  calculi  may  originate  in  the 
small  glands  of  mucous  membranes,  especially  in  the 
glandular  follicles  of  the  biliary  passages,  but  it  is  a  ques- 
tion whether  their  development,  when  encysted,  does  not 
take  place  by  occlusion  of  the  orifice  of  the  follicle  and 
hypersecretion,  just  as  sebaceous  tumors  and  occasional 
concretions  form  in  the  skin.15 

Gall-stones  often  become  lodged  in  the  cystic  and  com- 
mon ducts  as  the  effort  is  being  made  by  nature  to  expel 
them  from  the  gall-bladder  in  which  they  have  origin- 
ated. But  aside  from  these  bile-courses,  in  which  it 
seems  but  natural  to  find  them,  we  are  surprised  at  times- 
to  encounter  calculi  in  other  organs  of  the  body.  I  have 
known  fatal  obstruction  of  the  bowels  to  be  caused  by  a 
biliary  calculus  which  had  passed  into  the  duodenum. 
Occasionally,  large-sized  stones  find  their  way  into  the 
stomach,  where  they  may  further  increase  in  size,  be 
vomited,  or  pass  away  by  the  bowels.  Dr.  Jeaffreson  16' 
instances  a  patient  who  vomited  a  large  gall-stone,  which. 
it  was  afterward  found  had  ulcerated  its  way  through 
into  the  stomach.  Faucomieau-Dufresne  has  collected 
eight  such  instances.  Dr.  Burrows"  relates  a  case  of  a 
lady,  aged  eighty-four,  who  vomited  two  medium-sized 
gall-stones.  Bianchi18  says  they  have  been  found  in  the 
portal  vein.  Phcebus  (1832)  has  reported  a  similar  con- 
dition. They  may  become  lodged  and  cause  obstruction 
at  any  point  of  the  intestinal  canal,  from  the  duodenum 
to  the  sphincter  ani,  and  at  times  are  found  partially  or 
wholly  encysted. 

In  32  cases  collected  by  Lichtenstern,  the  concretion 
occupied  the  duodenum  or  jejunum  in  10,  the  middle  of 
the  ileum  in  5,  and  the  lowest  portion  of  the  ileum  in  17 
cases. 
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Dr.  Beekman  "  reports  that  at  the  autopsy  of  a  woman, 

I  forty,  who  died  of  peritonitis,  a  stone  was  found  in 

the  transverse  colon,      A   perforation  had   taken   place 

from  the  gall-bladder,  in  which  two  other  Btonea  were 

found      Large  and  small  Btonea  have  been  found  in  ab 

[ties  in  the  liver — Frerichs  mentions  one  weigh- 

four  ounces    abdominal  walls,  as  well  as  encysted  in 

th(  abdominal  cavity  outside  of  the  bladder.     Tiny  have 

also  been  found  in  the  urinary  bladder,  and  have  been 

known  to  pass  through  the  lun 

The  ttructun  oi  biliarj  concretions  varies  within  as 
wide  limii-  :is  d«i  the  form  and  color,  of  which  we  have 
spoken,  The  texture  ol  a  Btone,  when  broken  up  or  cul 
in  two,  is  discovered  to  be  either  homogeneous  or  to  pre- 
sent Btrise,  stratifications,  or  layers  oi  different  nature  ;  or 
they  are  irregularis  made  up,  presenting  traces  onlj  of 
crystallization.  The  substances  composing  them  may 
have  a  waxy,  earthy,  Baponaceous,  or  crystalline  appear- 
ance, 

Most  frequently  there  are  discoverable  more  or  less  reg- 
ular Btrise,  starting  out  from  a  central  massornui 
and  nui-iilr  of  this  a  -lull,  concentric  crust,  or  envel- 
ope, which  may  be  thick  or  thin,  but  is  almost  always  ol 
a  different  structure,  consistence,  and  color  from  the 
bodj  "i   the  Btone.     Rarelj   concentric  laminae,  like  the 

layers  of  an  onion,  make  up   the  shell.      The  external  or 

cortical  laser  is  at  times  very  thick,  making  up  a  great 
part  of  the  length  of  oblong  calculi.  In  lhis  case  it  is 
composed  usualrj  of  several  lamina-.  These  crusts  are 
brown,  greenish,  black,  white,  or  yellow,  and  usually 
more  fragile  than  the  enclosed  part. 

Tiie  nucleus,  usually   formed  of  an  aggregation  of  bile 
elements  heM  together  by  mucus,  and  often  enclosing 
epithelium  or  foreign  substances,  is  darker  than  the  su 
perstructure  as  a  rule.     I  have  just  cut  in  two  a  Btone 
which    has   a   small,    nearly    pure   white,    nucleus,    which 

analysis  shows  to  be  almost  pure  cholesterine.  A  six- 
sided  stone,  from  another  case  jusl  examined,  shows  a 
dark-brown  nucleus  containing  some  silvery  crystals 
(cholesterine).  Surrounding  this  is  an  almost  circular 
yellow  mass  with  a  radiating  structure;  outside  of  this 
a  \  ellow  ish-hrou  n  layer,  also  radiating,  and  on  the  very 
exterior  a  white  layer.  The  angles  are  formed  by  a 
thickening  of  the  cortex  at  these  points. 

The  nuclei  of  some  stones,  especially  large  ones,  are 
themselves  smaller  calculi.  Such  foreign  bodies  as  blood- 
clots,  pieces  of  dried  worm,"  a  needle  which  had  pene 
trated  the  wall  of  the  gall-bladder,ss  globules  of  mer- 
cury.-' etc.,  have,  in  rare  cases,  served  as  nuclei.  In  one 
case*  a  plum-stone  was  found  in  a  calculus  which  had 
formed  in  an  abscess  of  the  liver  resulting  from  a  per- 
in  of  the  stomach. 

\ Viy  rarely  multiple  nuclei  are  discovered. 

Etiology.  Age  appears  to  influence  the  production  of 
calculi  It  is  a  known  physiological  fact  that  with  ad- 
vancing years  we  find  an  increase  in  the  proportion  of 

cholesterine  in  the  M 1.     Now.  if  this  proportion  hold 

die,  as  is  probably- the  case,  we  have  a  valu- 
able factor  in  determining  wh\  calculi  are  ton  ml  bo  much 
quently  in  those  of  advanced  years.  From  Wal- 
t'  i ■  s  statistics  we  would  be  led  to  believe  that  most  eases 
ot  gall-stones  occurred  between  the  ages  of  thirty  and 
forty,  Pauconneau-Dufresne's  collected  cases  would. 
however,  point  to  the  more  advanced  age  of  from  fifty  to 
aixtj  years,  and  even  from  seventy  to  eighty,  as  offering 
the  most  instances;  while  from  the  558  cases  observed 
by  Cyr,  the  largest  nur  18)  were  between  twenty- 

one  and  thirty  years,  and  1-;,  between  thirty-one  and 
forty  Calculi  do  form  in  the  very  young,  and  we  must 
remember  that  their  formation  maj  extend  over  many 
years,  ami  either  never  be  suspected  or  not  until  miii 
die  or  advance  d  life, 

Brinton  gives  the  average  age  as  fifty-three  and  a  third 
years.  Seven  years  is  the  earliest  ageat  which  Prerichs 
observed  gall  stones.    Fiedler  •    gives  270  i  ases,  with  only 

:i  under  twenty  yean  of  age.     Dr.  Walker-'  saw  an  in  tan  I 

of  three  months  pass  three  haul  dark  green  ovoid  stones, 
which  chemical  analysis  proved  to  consist  of  cholesterine 
and   bilfl  materials.      Portal*1  gives  three  cases  in  which 


Btonea  were  found  in  new-born  children.     Bouisson  dis- 
covered three  calculi  in  the  gall-bladder  of  a  child  who 
died    with   marked   jaundice,   and   was   found  to  ha- 
stricture  of  the  ductus  choledochus. 

This  occurrence  in  the  new  born  and  very  young  is  not 
so  much  a  matter  of  surprise  when  we  stop  to  cons 
that,  even  at  this  early  period,  cholesterine  is  produced  in 
considerable  quantities,  being  found  in  the  meconium. 

Prom  a  -I  ries  ol  620  cases  Hein  gives  the  propor- 
tion of  females  o\er  males  as  ;j  in  2. 

Brinton  states  that  gall-stones  are  found  four  times  as 
frequently  in  women  as  in  men. 
Fiedler  gives  the  proportion  of  men  to  women  as  1 

In  27  cases  of  cutaneous  biliary  fistula?  resulting  from 

Stones,  collected  by  in\  self.-"  20  were  females,  i;  || 
and  one  «ih  not  given  :  making  u  proportion  of  1  to  3  J. 

The  more  frequent  occurrence  of  biliary  concretions 
in  females  than  in  males  is  probably  due  in  a  greater 
measure  to  the  more  sedentary  habits  of  the  former  than 
to  any  other  cause  which  has  hitherto  been  udvai 
iii  explanation.  The  fact  that  men  who  had  inui 
lives,  taking  little  exercise,  are  more  apt  to  suffer  from 
the  disease  than  Others,  would  point  to  this  as  an  im- 
portant factor. 

The  frequency  with  which  stones  are  found  in  the  bile- 
passages  at  the  autopsy  ,,f  those  who  Lave  been  invalids, 
confined  to  the  house  or  hospital  for  a  long  period,  and 
especially  in  the  bed-ridden,  speaks  also  for  this  theory. 

Confinement  has  been  observed  to  favor  the  di 
ment  of  calculi  in  men  who  have  been  long  in  prison,  us 
Well  as  in  stabled  cattle  and  animals  in  captivity. 

Habitual  constriction  of   the  abdomen    by  the 
an  abuse  women  so  commonly  inflict  upon  themselves,  is 
to  my  mind  a  most  important  cause  of  the  frequent  for- 
mation of  calculi  in  this  sex.     This  bears  out  the  belii 
Frerichs,  thai  the  trouble  depends  often  on   purely  me- 
chanical conditions. 

Diet. — Frerichs  believes  that  infrequent  meals  pn-dis- 
pose  to  stone-formation,  the  bladder  not   being  em] 
often  enough.     Animal   loud  and  spirits  in  ex< 
been  regarded  as  causative. 

Harley  -'  found  that  the  calculous  disease  was  common 
in  Russia,  and  attributed  it  to  the  fatty  nature  ol  the  food 
and  excessive  production  of  cholesterine  more  than  to 
the  cold  and  moist  climate. 

i  ,u .  —  Powell80  accords  a  certain  influence  tocHj 
mate,  and  believes  that  the  affection  is  very  rare  in  hot 
countries. 

ly  would  appear  to  depend  on  much  the  same  or- 
ganic causes  as  cholelithiasis,  but  in  all  probability  ■ 
not  itself  influence  stone-production.  Durande  and  Fau- 
conneau-Dufresne  knew  of  their  coexistence.  Those  w  ho 
take  on  fat  usually  assimilate  energetically,  and  have 
imperfect  dcnnlrilion. 

Diathesis. — Constitutional  conditions  have  been  a 
of  influencing  -all  stone  formation.      Nieincyer   consid- 
ered tluir  frequency  greater  in  cancerous  subjects.     In 
379  cases  of  cancer  [iokitansky  found  choleliths 53  til 
Primary  or  secondary  cancer  of  the  liver  and  bile] 
ages  is.  however,  that  with  which  calculi  are  most!. 
sociated,  pointing  rather  more  to  a  local  than  a  diathetic 
cause.     The  occurrence  of  biliary  calculi  in  those  of  the 
gouty  or  uric  acid  diathesis  would  appear  only  a  c< 
dence,  and  both  may  be  due  to  some  of  the  same  en 

Durand-Fardel  has  frequently  noticed  that  those  ha* 
in-  cutaneous  affections  arc  subject  to  hepatic  colic. 

Petit  thought  he  had  discovered  that  heredity  ; 
a  role  when  he  found  all  the  children  of  the  same  family 
SUCCessiveh  attacked.  The  weight  of  evidence  is  against 
lhis.  as  well  as  against  the  existence  of  a  biliary  calcu- 
lous diathesis,  and  the  causative  influence  of  any  other 
diathesis  lias  not  been  dcinolisl  rated. 

Suppressed  lactation  and  pregnancy  are  given  bj  Dft 
Jules  Cyr  as  important  pathogenic  elements,  lie  men- 
tions alVo  temperament,  morale,  and  hygieiu  as  influen- 
cing cholelithiasis 

Pathology.— With  the  exception  of  epithelium,  mu- 
cus, and   foreign    bodies,  every  substance  which  enters 
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into  the  composition  of  gall-stones  is  to  be  found  in  solu- 
tion in  normal  bile. 

Now,  so  long  as  the  bile  remains  healthy,  no  change 
in,  nor  separation,  nor  deposit  of,  these  elements  takes 
place  ;  but  if  from  an  occlusion  of  one  of  the  bile-ducts,  or 
from  any  other  cause,  the  bile  is  prevented  from  escap- 
ing, and  is  shut  up  in  the  gall-bladder  for  a  considerable 
period  of  time,  changes  are  apt  to  occur  in  the  bladder 
itself,  and  the  bile  becomes  altered.  Catarrhal  inflam- 
mation may  be  induced  in  the  mucous  membrane  of  the 
bladder,  and  the  fluid  contents  of  the  organ  be  so  in- 
creased in  quantity  and  so  altered  in  quality  that  decom- 
position takes  place. " 

This  decomposition,  or  an  inspissation  of  the  bile  from 
the  cause  mentioned,  or  from  disease  of  the  gall-bladder 
or  other  organ,  is  apt  to  cause  a  deposit  of  bile-elements 
in  the  form  of  small  pulverulent,  structureless  masses, 
composed  of  bile-pigments,  bile-resins,  cholesterine,  mu- 
cus, etc.  In  many  cases  the  bile  becomes  acid,  as  Meckel 
has  shown,  takes  on  a  greenish  color,  and  throws  down 
flaky  deposits  of  a  brownish-red  or  dark-brown  color, 
found  on  microscopical  examination  to  contain,  epithe- 
lium, mucus,  rod-like  crystals  or  granules  of  cholepyrrhin, 
light-colored  transparent  crystals  of  bile-resin,  cholester- 
ine crystals,  and  occasional  crystals  of  carbonate  of  lime. 
Hein  has  pointed  out  the  important  part  played  by  catarrh 
of  the  gall-bladder  in  making  conditions  favorable  for 
the  formation  of  calculi.  Now,  these  conditions  undoubt- 
edly lead  to  cholelithiasis  or  biliary  gravel,  and  subsequent 
calculi  formation.  As  early  as  1790,  Petit  compared  re- 
tention of  urine  and  stone  in  the  bladder  with  retention 
of  bile  and  biliary  calculi.32  Thenard  regarded  the  dimi- 
nution of  the  normal  quantity  of  soda  in  the  bile  as  the 
cause  of  separation  of  its  elements  making  stone  forma- 
tion possible. 

Besides  the  occlusion  of  the  common  or  cystic  duct 
from  a  previously  formed  calculus,  we  may  have  the 
same  effect  produced  by  disease  of  the  duct  or  a  neighbor- 
ing organ  ;  the  formation  of  adhesions  constricting  the 
bladder  or  ducts  ;  tumors  and  cancer  of  the  liver,  pan- 
creas, duodenum,  or  pyloric  end  of  the  stomach,  causing 
pressure  upon  or  involving  the  bladder  or  canal.  Dis- 
eases or  injuries  of  the  liver  may  so  affect  the  bile-pro- 
ducing function  of  this  organ  as  to  favor  a  separation 
of  the  bile-elements.  Rarely  is  primitive  or  secondary 
cancer  of  the  bile-passages  met  with  and  concretions  not 
found.  Oettinger 33  reports  a  case  of  primary  cancer  of  the 
gall-bladder  with  the  formation  of  calculi  and  compres- 
sion of  the  hepatic  duct.  In  some  cases  calculi  may  pre- 
exist and  be  the  cause  of  the  cancer.  We  shall  speak  of 
this  under  "  complications."  We  would  then  put  down 
as  pathological  factors  favoring  biliary  concretions  :  1, 
catarrh  of  the  bladder  and  ducts  ;  2,  other  diseases  of 
these  organs,  especially  cancer  ;  3,  occlusion  from  pre- 
existing stone ;  4,  adhesions  and  pressure  ;  5,  morbid 
changes  in  the  liver. 

Symptoms  and  Diagnosis. — While  the  calculi  remain 
quietly  in  the  gall-bladder,  and  in  the  absence  of  com- 
plications, symptoms  may  be  almost  wholly  wanting, 
and  the  diagnosis  be  extremely  difficult.  Even  when  the 
concretions  are  evacuated  by  way  of  the  intestinal  tract, 
the  only  positive  diagnostic  sign  is  to  discover  them 
in  the  dejections.  And  here  there  are  sources  of  error 
which  must  be  guarded  against.  Concretions  have  been 
known  to  form  in  the  stomach  and  intestines,  and  a  small 
biliary  calculus  passed  into  the  digestive  tract  may  sefve 
as  a  nucleus  for  the  formation  of  a  larger  stone,  and  at 
the  moment  it  is  passed  per  rectum  or  vomited  the  patient 
may  be  free  from  gall-stones  proper.  Sometimes  fat- 
like masses  in  the  stools,  due  to  the  saponifying  action  of 
the  bile  on  indigested  fatty  substances,  are  mistaken  for 
calculi.  A  colleague  of  mine  once  carefully  separated 
a  large  number  of  small,  hard,  oblong  calculi,  as  he  sup- 
posed, from  the  stool  of  a  patient  he  had  treated  for  severe 
hepatic  colic.  Upon  being  washed  and  examined  more 
closely,  they  were  found  to  be  nothing  more  or  less  than 
the  seeds  of  some  grapes  the  lady  had  eaten.  To  exam- 
ine the  stools  for  stone  with  any  expectation  of  success, 
the  examination  must  be  thorough  and  extend  over  several 


days  after  the  attack  of  hepatic  colic.  Place  the  stools 
in  water,  and  break  up  all  hard  masses  and  pass  through 
a  sieve  if  necessary.  Crystals  of  cholesterine  and  fine 
gravel  may  be  found  when  stones  or  even  large  fragments 
are  absent. 

Of  course  the  escape  of  calculi  through  an  external  fis- 
tula makes  the  diagnosis  certain. 

As  before  said,  symptoms  of  the  existence  of  calculi 
may  be  absent  during  life.  Bouillard  relates  the  case  of 
a  woman,  sixty-eight  years  of  age,  whose  gall-bladder  was 
found  after  death  to  be  thickened,  inflamed,  and  to  con- 
tain ninety  calculi.  During  life  she  had  given  no  symp- 
toms of  her  trouble.  I  have  on  several  occasions  found, 
post-mortem,  from  two  to  ten  calculi  in  the  bladder  of 
patients,  which,  so  far  as  was  known  or  the  history  went, 
had  given  no  indication  of  their  presence.  When  symp- 
toms are  present  they  occur  in  the  form  of,  1,  hepatic 
colic  ;  2,  icterus  ;  3,  cholecystitis  and  angiocholeitis ;  4, 
tumor  of  the  gall-bladder  ;  5,  escape  of  calculi  per  rec- 
tum or  through  some  other  viscus  ;  6,  cutaneous  biliary 
fistula;. 

Hepatic  colic  is  the  term  commonly  used  to  designate 
the  group  of  symptoms  attending  the  attempted  passage 
of  biliary  calculi  from  the  gall-bladder  into  the  gut,  re- 
sulting sometimes  in  impaction  in  one  of  the  ducts.  The 
pain,  which  is  the  important  feature  of  the  attack,  is 
severe,  and  often  intense,  culminating  at  times  in  delir- 
ium, fainting,  reflex  cramps,  convulsions,  and  on  rare  oc- 
casions in  death.34  The  onset  may  be  gradual,  and  only 
slight  epigastric  pains  be  first  complained  of  in  the  epi- 
gastrium and  region  of  the  liver,  preceded  by  malaise,  a 
bitter  taste  in  the  mouth,  constipation,  heaviness  in  the 
hypochondriac  region,  beginning  icterus,  migraine,  etc. 
Probably  in  the  majority  of  cases,  however,  the  attack 
comes  on  suddenly  two  or  three  hours  after  eating,  espe- 
cially if  to  excess,  at  the  moment  that  the  evacuation  of 
the  bile  from  the  gall-bladder  takes  place. 

The  severity  of  the  pain  is  analogous  to  that  of  renal 
and  lead  colic,  and  is  often  attended  with  sensations  of 
pulling,  pinching,  or  the  tearing  of  something  within  the 
abdomen.  The  patient  is  agitated  and  anxious,  and  the 
position  of  the  body  is  frequently  changed.  There  may  be 
hiccough,  and  vomiting  of  half-digested  substances,  mixed 
at  times  with  some  bile.  Occasionally  a  lie  mi-epilepsy  of 
the  right  side  exists. 

The  pain,  though  localized  in  the  epigastrium  and  re- 
gion of  the  liver,  often  radiates  to  the  back  and  shoulder 
of  the  right  side,  and  occasionally  downward  into  one  or 
both  testicles. 

The  whole  attack  lasts  from  twenty-four  to  forty-eight 
hours,  or  may  extend  over  several  days,  the  pain  coming 
in  exacerbations  followed  by  intervals  of  calm.  It  has 
reminded  me  of  parturition  and  the  process  of  dilatation 
of  the  perineum  by  the  child's  head,  the  pain  ceasing  as 
the  head  recedes,  and  I  find  that  others  have  noted  the 
analogy.  The  duration  of  pain  in  the  expulsion  of  the 
stone  is  greater,  but  is  due  to  much  the  same  cause, 
viz.,  the  efforts  of  a  large  body  to  pass  through  a  narrow 
channel  which  must  first  be  dilated.  The  exacerbation- 
of  pain  ceases  suddenly  as  the  stone  drops  back  into  the 
bladder,  or  when  it  finally  passes  into  the  duodenum. 
During  the  attack  there  is  usually  marked  tenderness  in 
the  hepatic  area,  with  tympanitic  abdomen  and  meteor- 
ism.  An  attack  of  colic  coming  on  after  any  jolting,  as 
a  ride  in  an  omnibus  or  on  horseback,  or  other  similar 
violent  exercise,  I  believe  to  point  to  stone  in  the  blad- 
der, the  explanation  being  that  the  shaking-up  process 
has  produced  irritation  and  tumefaction  about  the  neck 
of  the  gall-bladder,  just  as  often  is  the  case  with  a  cal- 
culus in  the  urinary  bladder. 

Icterus  may  be  wholly  absent,  while  its  presence  might 
indicate  one  of  several  abnormal  conditions.  When  due 
to  biliary  calculi  it  may  appear  some  time  after  the  at- 
tack of  colic.  It  then  shows  itself  either  as  a  chronic 
condition  or  with  a  tendency  to  periodicity.  The  chronic 
form  may  be  due  to  many  other  causes  of  permanent  ob- 
struction of  the  ductus  choledochus.  The  transient  icterus 
is  the  more  common  form  when  due  to  calculi,  and  when 
periodicity  is  noted  the  diagnosis  can  be  made  with  some 


563 


Ill  ver< 

I.Ik  r, 


REFERENCE   HANDBOOK   OF  THE   MEDICAL  BCEBN 


degree  of  certainty  thai  a  calculus,  acting  as  a  valve  In 
the  duct,  occludes  it  completely  al  intervals,  or  thai  buc 
c  calculi  are  passing  Al  times  so  -\\^\i\  \-  the 
icterus  thai  tl  should  be  looked  for,  nol  only  upon  the 
conjunctivas,  under  the  tongue,  and  alongside  the  alee  nasi, 
but  also  "n  the  vault  of  the  palate— and  the  urine  should 
be  examined, 

Ai  the  end  of  an  attack  analysis  will  often  discover  l»i l«-- 
pigmenl  in  the  urine  when  no  icterus  appeals  on  the  body. 
Intra  hepatic  gravel  or  the  formation  of  calculi  in  the 
hepatic  ducts  js  most  difficult  of  diagnosis.     There  are 

Usually  COntinUOU8  dull  pains  over  the  liver,  With  attacks 
which  so  closely  resemble  iii  ten  n  it  lent  fever  that  themOBl 

expert  physicians  have  been  deceived.  In  hepatic  colic 
the  puUe  is  small  and  slow,  or  normal.  Retardation  of 
the  pulse  is  regarded  as  a  pathognomonic  symptom.  It 
may  he  rapid  from  complications,     Rigors  and  shivering 

may  pieced ■  accompany  the  unset  of  pain. 

Cholecystitis  and  Angiocholeitis. — Inflammation  of  the 

biliary    vesicle    and    of    the    bile  duets,    when    it    follows 

an  attack  of  colic,  points  strongly  to  calculi  as  an  exciting 

cause,  especially  if  we  find  conjoined  with  this  condition 
a  tumor  of  the  vesicle.  The  appearance  of  icterus  and 
inlet  niiiience  of  the  fever  make  the  diagnosis  more  cer- 
tain. 

Tumor  of  (hi  gall-bladder  furnishes  an  excellent  diag 

nOStiC  Symptom,  especially  if,  as  in  some  cases  where  the 
abdominal  parietiesare  thin,  we  can  make  out  hard  masses 
within  the  tumor,  or  when,  as  has  been  observed  in  a  limited 

number  Of  cases,  a  sensation,  and  possible  sound,  of  solid 

bodies  rattling  against  each  other  is  produced  by  manipu- 
lation, Petit  described  this  sensation  as  resembling  that 
produced  bj  shaking  nuts  in  a  bag.     Hydatid  cyst  of  the 

liver  may  give  much  the  same  sensation,  but  should  not 
mislead.  When  no  such  bodies  are  to  be  felt  the  lutnor 
max  still  be  due  to  calculus  occluding  the  cystic  or  com- 
mon duel,  producing  dropsy  of  the  bladder,  or  hyper- 
accumulation  of  bile,  thickening  of  the  bladder-walls, 
etc.  This  tumor  of  the  vesicle  is  usually  the  first  stage 
in    the    process   of    fistula-formation,    of    which    we    shall 

speak  again  under  Complications.  The  escape  of  bil- 
iary concretion  by  natural  or  unnatural   passages  clears 

up  the  diagnosis  at :e. 

Diagnosis.  —  A  positive  diagnosis  is  fortunately  nol  a 

tint  '/"■'  rion  so  far  as  treatment  of  the  attack  of  hepatic 

colic  is  concerned,  all  varieties  of  colic  being  treated  in 

much  the  s.une  way  to  relieve  the  pain.  The  early  diag- 
nosis of  the  condition  itself,  however,  is  of  vast  impor- 
tance      Tin'  cola-  ceases  after  a  time,  and  is  replaced  by  a 

stinging,  burning,  or  pressing  pain,  or  feeling  of  fulness 

If  the  colic  has  ceased  suddenly  the  stone  has  probably 
fallen  back  from  the  neck  of  the  bladder,  and  it  may  not 
cause  another  attack  for  some  time,  or  the  pain  may 
have  ceased   sonic   time   after  the  stone  has  become  fixed 

in  the  cystic  duet.     Having  the  history  and  other  signs 

of  biliary  colic  io  guide  us.  we  bring  to  our  aiil  (a)  palpa- 
tion ;  (M  percussion  ;  (c)  urinary  analysis  ;  (d)  the  ther- 
mometer i  I-'aueoiiueau  I  >u!  resne  .say  s  a    local  elevation  of 

temperature  is  shown);  {e)  the  stethoscope  (in  conjunc- 
tion with  palpation;  ;  (f)  the  exploring  needle. 
Bartholow  suggested  exploring  the  bile-duct  with  a 

probe,      He   says;    "  The  diagnosis  can    be  reduced  to  an 

abs  'hue  certaint] ," 

Dr,  Wiiittaker,  'of  Cincinnati,  0.,  publishes  the  case  of 

a  male,  aged  seventy-three,  who  had  symptoms  of  total 

tsion  ol   He   common  duct,  with  jaundice,  etc.     On 

April  19,  1882,  he  fixed  the  gall  bladder  by  pressure  from 

below  ami  introduced  an  aspirator  needle,  withdrawing 

bile.     The  following  day  he  introduced  the  longest 

and  linest  of  the  Diculafoy  S  aspirating  needles,  and  struck 
a  Bl four  and  thn !(    fourths  inches   from  the  surface  in 

the  direct! f  the  common  duct. 

On  Ma\  8d  Dr.  Ransohoff  operated  on  the  case  for  him, 
removing  two  large  Btones  weighing  138  and  162  grains 
respectively,  one  being  firmh  into  the  cystic  duct. 

I  hi  re  were  also  three  small  stones.  Death  occurred  on 
the  follow ing  day. 

Dr.  Whittaker  claims  this  method  of  exploration  as  his 

own.    and    considers    it    the    simplest,    safest,    and    surest 


method  of  detecting  Btones  in  the  gall-bladder  or  ducts, 
being  easy  of  performance  and  almost  painless.  It  cer- 
tainly was  efficacious  in  the  case  reported. 

The  exploring  needle  surely  oilers  at  present  thi 
means  of  making  a  positive  diagnosis.     Whether  it  is 
tirerj  devoid  of  danger  future  experience  w  ill  best  prove. 
.Many  Burgeons  at  the  present  day  regard  the  procedure 
as  one  of  doubtful  propriety.     By  its  means  many  < 
Of  impacted  stone  which   now  pass  unrecognized  m 
be  discovered  and  operatise  measures  instituted. 

Dr.  <:.   Ilarley  "  has  written  a  work  on  the  subject, 
Luton*1  saw  A.  Thomas,  in  Reims,  determine  the  \ 
ence  of  stone  in  a  distended  gall-bladder  by  plunging  in 

a  tine  trocar,  and  striking  the  concretions. 

The  introduction  of  an  exploring  needle  into  the  ex- 
posed sac  of  a  biliary  tumor  is  a  useful  means  of  deter- 
mining its  contents,  but  when  the  calculus  is  encysted  its 

ton  will  be  difficult. 

Differential  diagnosis  must   be  made  from  gasli 
which  is  associated  with  other  nervous  disorders  ami 
not  have  bo  slow  a  pulse  ;  from  saturnim  colic,  in  which 
pressure   upon   the  abdomen    gives  relief:   from    ulcer  of 
the  stomach,  in  which  the  pain  comes  soon  after  eating 
and  is  not  of  the  expulsive  variety  noted  in  biliary  co 
from  cancer  of  the  same  or  other  organ  ;  see  under  "  <  (im- 
plications."    Catarrh  of  the  bile-passages,  intercostal 
various  other  neuralgias,  hydatid  cyst  of  the  liver, 
phritic  colic,  peritonitis,  poisoning,  strangulated  hernia, 
and  other  abnormal   conditions,  may  have  points  of  anal- 
ogy in  their  symptoms  which  will  make  the  attack  closely 
resemble  i  me  of  gall  Btones. 

In  differentiating  between  the  varied  conditions  which 
calculi  themselves  may  produce  Durand  -  Fardel  says: 
"When  the  hepatic  region,  in  the  interval  of  exacerbation, 
is  the  habitual  seat  of  pain,  tension  and  engorgement; 
when,  during  the  crisis,  the  tension  of  the  hypochon- 
drium  is  great,  the  sensibility  to  pressure  marked  and 
diffuse,  ami  the  pain  itself  widespread  in  the  region,  then 
we  must  regard  it  as  the  inflammatory  form,  and  act  ac- 
cordingly. When  the  contrary  conditions  prevail  .  .  . 
ami  pressure  is  borne,  we  attribute  to  the  hepatic  colic  a 
character  particularly  spasmodic." 

The  calculi  may  ail  be  contained  in  the  common  duct, 
while  the  bladder  and  cystic  duct  atrophy,  making  the 
diagnosis  difficult,  as  in  the  case  reported  by  Dr.  Bogue.** 

Complti  \mo\s.  Carcinoma  has  been  thought  to  be 
caused  by  the  irritation  of  calculi  in  the  gallbladder  or 
ducts.  Until  recently  most  observers  were  inclined  to 
look  upon  the  cancer  or  the  cancerous  diathesis  as  the 
cause  rather  than  the  effect  of  the  calculi.  Several  re- 
cent clinical  observations  would  appear  to  confirm  the  be- 
lief that  calculi  may  be  the  irritating  cause  in  some  ci 
Quetsch8'  relates  the  case  of  a  female  patient  who  had 
a  biliary  fistula  opening  upon  the  surface,  the  result  of 
long-Standing  calculous  disease.  Some  of  the  calculi 
did  not  pass  through  the  fistula,  and  carcinoma  of  the 
gall-bladder,  which  developed,  was  attributed  to  the  irri- 
tation produced  by  their  presence  iii  the  organ. 

Frerichs  notes  the  coincidence  of  cancer  of  the  biliary 
system  and  calculi,  having  iii  eleven  cases  found  calculi 
nine  times      Professor  Arthur  Willigk,4"  of  Olmtitz,  has 
written  upon  cancer  of  the  liver  in  consequence  of  1 
irritation  of  gall-stones. 

[n the Bollettino deUt   -  \fedichcdi Bologna,  1871, H 

recorded  a  case  of  cancer  of  the  liver  and   gall-bladder  in 
consequence  of  gall-stone  formation,  the  patient   I" 
a  lad_\-  of  forty-eight  years.      Kraiis41   reports  a  casi 
primary  cancer  ofiiic  ductus  choledochus  produced  by 
the  wedging  of  a  nail  stone  in  this  canal. 

Hilton  Pagge41  records  much  the  same  results  from  ob- 
servation of  autopsies  during  fifteen  years. 

Complications  have  been  noted  on  the  side  of  the  vas- 
cular s\  stein,  such  as  eardio  vascular  rellexes.  etc* 

Tnteslt  Obstr  etion.    -  Fatal    obstruction    may    be 

caused  by  one  or  more  gall  stones  becoming  impacted  in 
the  gut     I  have  a  personal  knowledge  of  one  case  occur- 
ring in  a  most   estimable  lady,  a  patient  of   my  f i - 
Dr.   Sullivan,   of  Flemingtonj   X.   .1.     A  concretion  the 
si/cot  an  English  walnut    was  found  distending  the  up- 
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per  portion  of  the  jejunum.  As  no  jaundice  had  at  any 
time  been  observed,  it  is  probable  that  the  stone  reached 
the  gut  by  ulceration.  The  stone  being  potato-shaped, 
no  bile  could  have  passed  it,  as  at  times  it  might  have 
passed  an  angular  stone  on  its  way  through  a  greatly 
dilated  common  duct.    Dr.  Woodbury  **  reported  the  case. 

Mr.  Treves45  said,  in  1884,  at  the  London  Pathological 
Society  that  up  to  that  date  forty-eight  cases  of  obstruction 
had  been  published.  In  over  fifty  per  cent,  of  cases  the 
obstruction  was  in  the  lower  part  of  the  ileum ;  next  in 
frequency  they  were  found  in  the  jejunum.  He  regards 
the  occlusion  as  not  so  much  mechanical  as  spasmodic, 
followed  by  inflammatory  thickening.  Opium  was  ad- 
vised as  treatment,  and  no  operative  procedure  was  con- 
sidered justifiable.  Howship J6  gives  a  case  of  fatal  occlu- 
sion of  the  duodenum  by  a  calculus  weighing  440  grains  ; 
Bourdon  one  in  which  the  stone  weighed  930  grains,  and 
occupied  the  sigmoid  flexure.  Gros47  also  reported  a  large 
stone  lodged  in  this  portion  of  the  gut,  and  Hulke  has 
seen  a  gall-stone  just  above  the  anus  cause  obstruction, 
acting  like  a  ball- valve.  It  was  removed,  and  recovery 
followed.  Dr.  Wilks48  showed  at  the  London  Patholog- 
ical Society  two  large  stones,  one  weighing  250  grains, 
which  were  brought  away  by  enemata  after  causing 
symptoms  of  obstruction.  At  the  same  meeting  Mr.  John 
Wood  said  he  thought  he  had  intercepted  two  stones  in 
their  passage,  by  ulceration,  into  the  hepatic  flexure  of 
the  colon.  He  operated  on  a  painful  tumor  and  cut  down 
upon  a  mass  of  adherent  thickened  tissue  containing  the 
stones. 

The  ileo-ca?cal  valve  and  lower  end  of  the  ileum  are 
common  points  of  arrest,  the  anatomy  of  the  parts  favor- 
ing obstruction.  Neill 49  reports  a  case  of  ileo-crecal  valve 
obstruction;  Johnson50  another,  which  resulted  fatally. 
In  over  half  the  cases  of  occlusion  collected  by  Lichten- 
stern  the  obstruction  was  in  the  lower  end  of  the  ileum. 

Other  cases  of  obstruction  are  reported  by  Bernard,51 
Peebles,52  Wising,"  Wilks,64  Merklen,86  Hill",56  and  Cru- 
veilhier.56  The  last  named  read  a  note  at  a  meeting  of 
the  Societe  de  Chirurgie  on  a  fatal  obstruction  in  a  lady 
of  fifty ;  he  considered  that  in  such  cases  laparotomy 
should  be  performed.  Small  concretions  in  some  instances 
fall  into  the  vermiform  appendix  and  cause  perityphlitis, 
gangrene,  ulcerations,  etc.  A  rare  case,  terminating 
favorably,  is  that  of  Siry.67 

Rapture  and  ulceration  of  the  bile-ducts  is  an  occa- 
sional complication.  Wolf58  has  made  record  of  a  rare 
case,  terminating  fatally  by  rupture  of  the  hepatic,  duct 
after  violent  colic  caused  by  an  impacted  stone  in  this 
canal.  Complications  on  the  side  of  the  liver  may  result 
from  chololithiasis,  such  as  infiltration  of  the  organ  with 
bile,  and  consequent  changes  in  the  liver  tissue  ;  cysts  of 
the  liver  and  abscesses  containing  concretions  winch  may 
have  reached  an  enormous  size  ;  pylephlebitis,  etc. 

Dr.  Alfred  North,59  of  Waterbury,  Conn.,  on  September 
8,  1881,  aspirated  a  cyst  of  the  liver  caused  by  impaction 
of  a  gall-stone  in  the  common  duct,  and  drew  off  rive 
pints  of  coffee-ground  fluid.  The  patient  was  a  male, 
aged  forty-five,  who  had  previously  been  in  good  health, 
with  the  exception  of  seven  or  eight  bilious  attacks. 
Death  occurred  on  the  second  day. 

On  the  part  of  the  gall-bladder  we  may  have  thicken- 
ing of  the  walls,  dilatation  of  the  organ,  ulceration,  rupt- 
ure, adhesions  to  neighboring  organs  and  surrounding 
fibrous  structures,  besides  cancer  and  other  conditions 
already  mentioned. 

Cutaneous  Biliary  Fistula. — A  case  of  this  somewhat 
rare  complication  came  under  my  observation  five  years 
ago.  A  lady,  eighty-three  years  of  age,  living  in  Wash- 
ington, D.  O,  had  an  attack  of  hepatic  colic  in  1877,  fol- 
lowed by  symptoms  of  intestinal  obstruction  lasting  four 
days,  and  finally  relieved  by  the  introduction  of  a  stom- 
ach-pump tube  high  up  into  the  colon  and  the  injec- 
tion of  an  emollient  solution.  Several  attacks  of  colic 
followed,  and  then  came  an  interval  of  three  years'  entire 
freedom.  In  March,  1880,  an  attack  of  hepatic  colic 
came  suddenly.  Chloroform  and  ether  (it  is  said)  were 
given  internally  ;  nausea  and  severe  retching  followed. 
The  next  day  a  constant  and  severe  pain  localized  itself 


in  the  right  hypochondrium  and  continued  with  more  or 
less  severity  for  about  three  weeks.  Dr.  D.  W.  Bliss 
was  now  called,  and  found  a  tender,  fluctuating  tumor 
on  a  line  with  the  umbilicus  and  14  ctm.  to  the  right  of  it. 
He  opened  the  swelling  at  once,  and  gave  exit  to  about  a 
pint  of  thick  pus  of  extremely  offensive  odor.  Two  or 
three  days  later  five  calculi  passed  through  the  opening. 
In  August,  1881,  I  first  saw  the  case.  The  pus  had  then 
burrowed  beneath  the  abdominal  muscles — an  opening 
had  been  made  10  ctm.  below  the  original.  As  a  result 
of  our  conference,  we  enlarged  the  original  opening  by 
cutting  through  the  thickness  of  the  abdominal  walls, 
and  with  the  finger  and  probe  explored  a  large  cavity 
with  smooth  walls.  No  stones  were  found.  We  inserted 
drainage-tubes  into  both  upper  and  lower  cavities  and 
the  fistulous  tract  by  which  they  communicated,  thus 
securing  complete  healing  of  the  lower  cavity  and  sinus.. 
Calculi  continued  to  pass  by  the  upper  tract  until  twenty- 
nine  had  been  collected.  The  injury  to  the  abdominal 
walls  resulted  in  a  large  hernia  at  this  point.  A  sinus 
remained  and  continued  to  discharge  a  thin  fetid  ichor 
until  death,  due  to  other  complications,  four  years  later. 

Hoffmann  observed  eighty  biliary  concretions  pass 
through  the  abdomen.  Block60  saw  calculi  discharged 
from  a  fistula  under  the  false  ribs.  FoletBI  saw  one  the 
size  of  a  pigeon's  egg  pass  through  at  the  navel.  Buett- 
ner  (1774)  knew  of  thirty-eight  stones  being  discharged 
at  this  same  point.  Civadierus  relates  the  passage  of  one 
through  the  right  groin. 

The  first  intimation  we  find  of  any  operation  is  in  the 
"  Lithologia"  of  Schurigius,  where  it  is  related  that  I.  Fa- 
bricius  removed  a  biliary  concretion  from  a  living  man 
by  cutting. 

Thudichum,  in  his  work  on  gall-stones,  published  in 
1863,  brings  together  45  cases  of  biliary  fistula  ;  11  col- 
lected by  Soemmering  in  1795,  20  byr  Fauconneau-Du- 
fresne  in  1851,  8  by  himself,  3  by  Walter,  and  several  by 
Oppolzer.62 

Dr.  Kemper,  of  Muncie,  Ind.,  published  in  1879  eleven 
other  cases,  including  one  of  his  own.  I  had  collected, 
up  to  the  date  of  my  paper,  20  additional  instances  63  of 
biliary  fistula  opening  spontaneously  or  by  operation, 
omitting  instances  of  cholecystotomy  at  that  time  added, 
making  a  total  of  78  cases,  including  my  own.  Since 
that  date  I  have  been  able  to  find  record  of  some  few  ad- 
ditional cases,  and  if  we  include  the  cholecystotomies  and 
extirpations  of  the  gall-bladder  which  have  been  reported, 
we  have  a  series  of  some  130  cases  of  fistula,  or  the  con- 
ditions which  would  probably  result  in  fistula  or  other 
disaster,  unless  treated  surgically. 

We  meet  with  two  classes  of  cases — the  first  where 
there  is  distended  bladder,  with  symptoms  of  occlusion 
of  the  duct  from  impacted  stone  ;  the  second,  where  the 
impacted  stone  has  passed  by  ulceration  through  the  duct 
or  bladder-wall,  or  the  contents  of  the  bladder  have  es- 
caped into  the  peritoneal  cavity7. 

The  diagnosis  is  often  not  made  until  the  stones  pass, 
after  operation,  the  impression  being  that  an  abscess  of 
the  liver,  or  dropsy  of  the  gall-bladder,  or  simple  abscess 
of  the  abdominal  walls,  is  to  be  encountered. 

Prognosis,  in  auyr  given  case  of  cholelithiasis,  should 
be  guarded.  So  long  as  concretions  remain,  or  the  ten- 
dency to  their  formation  exists,  complications  may  arise 
which  will  lead  to  death.  The  prognosis  for  operation  is 
favorable.  Bernays  M  gives  the  mortality  as  23.5  per  cent, 
for  cholecj'stolomy.  Eight  cases  of  total  extirpation 
have  been  reported,  with  only  one  death  directly  due  to 
operation.  The  prognosis  in  cutaneous  fistula  is  likewise 
good. 

Of  the  cases  resulting  in  spontaneous  fistula  among 
those  collected  by  myself,  7  recovered,  2  died — 1  only 
after  three  years,  and  1  from  surgical  interference. 

In  the  8  cases  where  the  abscess  was  opened  by  the 
surgeon  7  recovered,  and  the  result  of  1  is  not  given. 

We  must  not  lose  sight  of  the  fact  that  many  of  the 
operated  cases  would  probably  have  done  badly  if  left  to 
nature,  and  that  surgical  interference  might  have  resulted 
in  harm  to  others. 

Death  may  take  place  suddenly  in  hepatic  colic,  from 
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tbi  pain  and  shock  alone,  or  from  rupture  of  the  bladder 
<ii  a  duct. 

Prognosis  in  intestinal  obstruction  is  universally  bad, 
hut  in >w  ami  then  a  <  ase  will  begin  to  recover  Jum  as  we 
are  expi  cting  the  collapse  to  be  followed  bj  death. 

A  repetition  oi  the  attack  is  always  to  be  looked  for, 
liiu  the  prognosis  for  the  cure  of  simple  uncomplicated 
cases  "i  gal]  stone  is  usually  g I. 

Tki  itment  is  directed  against:  1.  The  attack  of 
hepatic  colic  ;  -.  the  conditions  predisposing  t<>  chole- 
lithiasis; :f.  the  stones  already  existing;  4,  complica- 
tions, fistulas,  impaction,  etc. 

Hepatic  colic  is  besl  controlled  bj  opium,  morphine 
hypodermatically  being  the  favorite  mode  of  administra- 
tion. Inhalations  of  chloroform  in  Lhe  m-  >>t  violent 
period  of  attack  ;  belladonna  or  atropine,  internally,  is 
praised  bj  Mime.  J I •  •  t  external  applications,  prolonged 
hot  baths  as  in  nephritic  colic,  often  do  much  to  relieve 
the  Beverity  of  the  attack,  the  patienl  sometimes  going  to 
sleep  in  the  bath,  but  it  Bhould  not  be  relied  upon  when  a 
hypodermatic  syringe  can  be  used.  Ii  is  often  grateful 
alter  the  severity  of  the  attack  has  passed. 

Emetics  have  occasionally  been  found  useful,  as  the 
pain  is  often  found  i"  decrease  after  vomiting,  but  there 
is  danger  of  injury  from  the  violent  effort.  Chloral 
hydrate  by  the  rectum  is  recommended  (Cyr)  in  the  dose 
of  from  two  to  eight  grams  in  the  twenty-four  hours. 
Purgatives  Bhould  be  employed  a  tier  the  pain  of  the  colic 
has  ceased.  Castor-oil  is  probably  the  best  olive-oil  is 
recommended  by  Ruttanand  Kennedy.64 

Tlu  predisposition  Bhould  receive  as  early  treatment  as 
possible  and  tins  should  he  energetic  beyond  the  apparent 
requirements  of  the  case.  1  Meting  must  be  employed,  fatty 
foods  avoided,  and  exercise  enforced  to  favor  the  flow  of 
bile.  Drugs  producing  abundant  bilious  stools,  rhubarb, 
castor-oil,  calomel,  Bhould  be  given  from  time  to  time. 
Fresh  herbs,  dandelion,  dog  grass,  and  the  like,  were  rec- 
commended  by  Van  Swieten,  Boerhaave,  etal. 

Lemonade  and  cream  of  tartar  are  recommended 
Posner"  Bays,  "  Without  disease  of  the  gall-bladder  or  the 
bile  passages,  no  stone-formation  takes  place."  There 
an  drugs  which  have  an  excellent  effect  in  preventing 
the  formation  of  calculi,  in  the  Bense  that  they  cure  this 
local  affection  of  the  bile-passages,  thus  preventing  the 

production  of  the  material   on  which  the  stone  formation 

depends. 

Posner  mentions  as  such  remedies  turpentine  and  alka- 
line waters,  especially  those  of  alkaline  sulphur  springs, 
all  excellent  anti  catarrhal  remedies,  The  waters  at  the 
BpringB,  or  the  Vichy,  Carlsbad,  or  Ems  salts,  should  be 

taken  Several  years  in  succession. 

Soda  being  a  constituent  of  normal  bile,  and  a  dimi- 
nution in  its  quantity  being  accused  of  favoring  calculi 
by  allowing  cholesterine  and  bile  pigments  to  precipitate, 

this  alkali  becomes,  theoretically,  one  of  the  most  im- 
portant to  administer,  and.  practically,  carbonate  of  soda 

lias  i ...  1 1  found  to  have  an  advantage  over  the  potash  and 
other  alkaline  Baits.  This  treatment  was  inaugurated  by 
Hoffmann,  and  its  efflcacv  appears  to  be  the  best  demon- 
strated oi  all  methods.  It  i-  supposed  that,  in  complet- 
ing the  respiratory  combustion,  alkalies  are  inimicable 
to  the  production  ;h  well  of  cholesterine  as  of  uric  acid. 
The  potash  and  soda  salts  of  the  organic  or  vegetable 
acid-,  such  as  the  citrates,  tartrates,  acetates,  malates,  etc., 
an  readilj  transformed  in  the  economy  into  carbonates 
of  the  same  base,  are  easily  supported,  and  act  well. 
Tumas1  reports  a  case  of  cholelithiasis  of  longstanding 
cured  by  turpentine. 

■  m  i,i  of  Statu  i  already  "Form*  d. — At  the  present  day 
attempts  are  rareh  made  to  dissolve  -tone- when  once 
funnel  in  1782  Poullctier  de  la  Salle'  discovered  that 
biliary  calculi  could  be  dissolved  w  it li  the  aid  of  heat  in 
alcohol  and  thai  on  cooling  the  solution  deposited  mica- 
like  lanicll.e  which  he  o.inpan  d  to  boric  acid.  This  prob- 
ablv  gave  the  flnl  impulse  to  a  mode  of  treatment  having 
for   its  aim    lhe   solution    of  •.  nhin    the    body,  al- 

though we  find  that  Durande"  wrote  a  memoir  on  gall- 
stone- and  upon  the  efficacy,  in  hepatic  colic,  of  the  fol- 
low in-  mixture,  «  hich  -till  j-  know  a  by  hi-  name  ; 


ij.  Sulphuric  ether 15  gram-. 

Essential  oil  of  turpentine 10  grama 

M  Two  to  tour  grams  daily  in  bouillon,  or  TTt  xx.  in 
a  capsule  three  times  daily. 

This  probably  has  no  dissolving  action  .  large  quantities 
must  be  taken  and  vomiting  i-  caused  by  it.  The  tur- 
pentine probably  has  a  beneficial  action  on  any  carlarrhal 
dition  oi  the  gall  bladder  that  may  be  present.  The 
essence  oi  turpentine  appeared  to  Dupurc(pic'u  to  L 
such  an  irritating  effect  on  the  gastrointestinal  canal  that 
he  ad\  ises  the  follow  ing  combination  : 

U-    Ether A  -rain-. 

Fresh  castor-oil (io  grama 

Syrup 30  -rams. 

Asc7tloroformv  is  the  natural  solvent  of  cholepyrrbine, 
it  has  been  thought  useful  by  some  and  is  admiuisu 
in  sweetened  water.     Ether  has  also  been  given.     Calculi 
are  occasionally  destroyed   by  a  natural  process  ten 
cleavage,  fragments  being  found  in  the  farces  and  in  the 
gall-bladder  which  could  be  titled  together  to  reproduce 
the  entire  -tone.     This  should  be  remembered  in  com 
tion  with  a  proposition  to  crush  .-lone  in  the  duct.     Pal- 
pation, mentioned  under  "  Diagnosis"  is  at  timesof  itself 
curative.    Marrottc"  saw  symptoms  of  intestinal  obstruc- 
tion from  gall-stone  cease  after  palpation  and  manipula- 
tion ;   and  Mayo78  had  obtained  an  equally  fortunate  re- 
suit.    Handheld  Jones 'Vproposed  to  open  the  abdomen  in 
obstruction  of  the  duct  and  to  push  the  stone  into  the 
gut  by  manipulation  without  opening  the  gall  bladder. 

Treatment  by  Uu  Elastic  Bandage.  —  Dr.  Qvislingustaf6f 
that  in  -e\  en  cases  of  gall-stone  (two  men  and  the  women) 
he  has  seen  good  results  follow  the  use  of  Martin's, 
tic  bandage,     li-  action  depend-  on  the  immobilization  of 
the  abdominal  organs,  by  which  the  calculus  is  prevented 
from  irritating  the  mucous  membrane  and  from  caue 
reflex  contractions  of  the  muscular  coat  of  the  gall  blad- 
der.    The  bandage  i-  applied  rather  firmly  from  over  the 
upper  edge  of  the  hepatic  dulness  as  far  dow  n  as  the  i 
of  the  ileum,  a  piece  ol  flannel  being  placed  under  it.     It 
may  be  removed  at  night,  if  desired  by  the  patient     Its 
use  should  be  persisted  in  until  the  patient  appears  to  be 
definitely  cured. 

In  exceptional  cases  cholelithiasis  requires  radical  sur- 
gical treatment.     This  brings  us  to  the  consideration  of 
c7u>lecystotomy,"e  an  operation  which  suggested  itself  tothe 
minds  of  surgeons  many  years  ago.     Petit  seems  to  i 
suggested  it  in  17:i:i.    He  gives  four  cases  which  had  I 

operated    Upon.       They    Were    Supposed    to    be    ab-c.  - 

and  consequently  do  not  deserve  a  place  with  the  chol 
ecystotomies  of  to-day.  He  began  an  operation  himself 
and  abandoned  it 

His  own  and  another  case  alone  recovered  :  his  with  a 
fistulous  opening  through  the  abdomen,  through  which 
a  calculus  subsequently  passed. 

Tail  gives  Handheld'  Jones  the  merit  of  first  .suggesting 
the  operation  and  extending  it,  and  Dr.  Sims  the  credit 
of  being  the  first  to  (any  out  the  plan.  He  claimed  his 
as  the  first  BUCCeSSful  ca-e  on  record. 

Dr.  Kemper  claims  (and  justly  I  believe)  priority  for 
Professor   Bobbs,  of    Indianapolis,  whose   case  was   pub- 
lished in  the  "  Transactions  of  the  Indiana  State  Ma 
Society .  1868 

He  reiterates  this  claim  in  the  Cincinnati  Lancet  and 
■  in  lsTii.  and  says  that  if  it  is  not  the  first  (ase.  it  is 
the  first  successful  one  on  record.  He  operated  in  June, 
1867,  on  a  woman  thirty  years  of  age.  The  tumor  had  i  • 
gradually  enlarging  for  four  year-.  The  diagnosis  wai 
not  made.  When  the  tumor  was  cut  down  upon,  a  pedi- 
cle was  looked  for  to  tie.  but  none  being  found,  the  blad- 
der was  incised  and  several  solid  bodies  of  bullet  size 
were  discharged,  with  a  quantity  of  limpid  fluid.  The 
bodies  were  not  staled  to  have  been  gall-stone-,  but  pre- 
sumably were.  The  incision  in  the  walls  of  the  bladder 
were  stitched,  the  external  wound  closed,  and  recovery 
was  rapid. 

Mr.  I. aw  s,,n  Tail  has  done  more  than  anyone  I  I 
make  lhe  operation  a  8U(  I 
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In  the  London  Lancet  of  February  13, 1886,  he  gives  to 
the  profession  a  history  of  five  cases  of  cholecystotomy, 
they  being  the  five  latest  of  his  series  of  twenty-one  success- 
ful cases.  This  is  just  half  the  number  that  have  been  re- 
ported. In  the  other  half  the  mortality  lias  been  nearly 
fifty  per  cent.,  due  in  a  great  measure  to  the  lateness  of 
operating.  The  indications  for  early  operation  are  :  jaun- 
dice, tumor  of  the  gall-bladder,  frequent  hepatic  colic, 
and  symptoms  of  suppuration. 

Cholecystectomy :1  or  total  removal  of  the  gall-bladder 
■was  first  advocated  and  performed  by  Langenbuch,18  who 
has  already  done  it  .five  times,  with  virtually  four  recov- 
eries. Courvoisier,  of  Basle,  has  performed  it  once,  and 
Thiriar,  of  Brussels,  twice,  successfully.  The  mortality 
so  far  is  only  \2\  per  cent.  Still,  Tait  and  others  con- 
demn the  procedure.  Thiriar  looks  upon  it  as  the  least 
dangerous  of  all  forms  of  laparotomy.  It  is  a  more 
radical  operation  than  the  other,  and  so  far  has  been 
very  successful.  Chronic  cholelithiasis  has  usually  been 
the  indication  for  this  operation. 

Prof.  Bernays79  has  named  an  operation  performed  with 
success  by  himself  in  October,  1884,  ideal  cholecystotomy. 
After  opening  the  abdomen  he  emptied  the  bladder  of  its 
fluid  contents  with  a  trocar,  then,  introducing  a  narrow- 
bladed  knife  into  the  trocar-opening,  made  an  incision 
one  and  a  quarter  inch  in  length.  Twenty  stones  were 
then  removed.  One  large  stone,  engaged  in  the  first  con- 
volution of  the  valve  of  Heister,  had  to  be  released  by 
cutting  the  surrounding  tissue.  He  then  carried  out  Sir 
Spencer  Wells's  proposition  of  closing  the  gall-bladder  by 
a  suture  and  returning  it  to  the  abdominal  cavity.  He 
says  : 

"  While  applying  the  suture  to  the  incision  of  the  sac, 
I  noticed  considerable  oozing  of  blood  within  the  sac. 
This  bleeding  ceased,  however,  before  I  had  finished  the 
introduction  of  the  sutures.  I  used  black  iron-dyed  silk 
for  the  sutures,  applied  somewiiat  after  the  manner  of 
the  Czerny-Lembert  suture,  which  Czerny  and  others 
have  so  successfully  employed  in  their  operations  of  ex- 
cision of  the  pylorus.  I  first  united  the  edges  of  the  cut 
by  the  simple  interrupted  suture,  using  a  very  fine  needle 
and  the  very  thinnest  silk.  Seven  sutures  at  regular 
intervals  sufficed  to  accurately  approximate  the  edges  and 
close  the  wound.  Before  tying  these  seven  sutures  the 
sac  was  carefully  cleansed,  by  warm-water  injections,  of 
some  debris  and  small  coagula  that  had  formed  within  it. 
The  sutures,  having  been  carefully  tied,  were  cut  short, 
and  I  proceeded  to  introduce  the  Lembert  sutures,  which 
were  intended  to  embrace  only  the  peritoneum,  and  per- 
haps some  fibres  of  the  muscular  coat.  It  is  well  to  re- 
mark in  this  connection  that  after  the  sac  was  emptied 
and  contracted  the  peritoneal  as  well  as  the  other  coats 
were  much  thickened,  and  in  excellent  condition  for  the 
application  of  sutures.  I  applied  eight  of  these  Lembert 
sutures  in  such  a  manner  as  to  completely  cover  the  sim- 
ple interrupted  sutures  when  tied,  and  not  only  in  the 
length  of  the  original  cut,  but  so  as  to  have  one  stitch  of 
the  peritoneal  suture  beyond  the  ends  of  the  incision.  No 
blood  or  any  other  foreign  substance  having  escaped 
into  the  peritoneal  cavity,  the  toilet  was  unnecessary,  and 
I  proceeded  to  close  the  abdominal  wound  in  the  usual 
manner.  One  year  after  operation  the  lady  was  in  excel- 
lent health." 

Impaction  of  calculi  in  the  ducts  and  in  the  intestines 
may  sometimes  be  overcome  by  manipulation.  When 
this  is  not  practicable,  one  of  the  operations  above  aamed 
is  called  for  to  remove  concretions  from  the  common  or 
cystic  duct, 

It  has  been  proposed  to  open  the  abdomen  and  crush 
the  stone  in  the  duct  without  opening  the  gall-bladder. 
When  abscesses  appear  externally  they  should  be  opened 
early  to  avoid  burrowing  of  the  pus.  In  intestinal  ob- 
struction opium  should  be  given  to  relax  the  spasm.  Re- 
lief has  occurred  probably  from  the  relaxation  of  col- 
lapse, just  as  death  was  looked  for,  in  several  instances  ; 
and  it  is  probable  that  the  inhalation  of  chloroform 
sometimes  relieves  hepatic  colic  in  the  same  way. 

Cutaneous  fistulas,  once  formed,  require  little  treatment, 
as  the  patients  usually  do  well. 
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LIVER.  HYPER/EMIA  OF  THE.  (Congestion  of  the 
Liver.)  A  more  or  less  persistent  increase  in  the  volume 
of  the  blood  in  the  liver  constitutes  hyperemia,  and  is 
pathological,  in  contradistinction  to  thai  temporary  phy- 
siological increase  which  occurs  during  the  period  of  di- 
gestion. 

When  the  hypersemia  i-  due  to  an  increased  afflux  of 

ill I.  i'    is  tii  mi  il   a  «  ben  to  a  diminished 

efflux,  a .  An,"//.,  hyperemia  signifies  a  sud- 
den determination  of  blood  to  the  "man.  or  a  fluxion, 
made  manifest  i>\  definite  acute  symptoms;  ii  usually 
BubBides  without  structural  changes  in  the  viscus.  A  re- 
petition of  Bucb  an  byperaemia,  and  especially  with  an  in- 
creased volume  of  bl 1  in  the  hepatic  artery,  leads  to  the 

gradual  development  of  interstitial  hepatitis  or  cirrho- 
sis A  . ■■■'■•■■  •  bypersemia,  diminished  efflux,  is  developed 
slowly,  with  few  accompanying  symptoms  until  after 
structural  changes,    which   usually  occur,   have  taken 

\'i  hyperemia  is  essentially  acute  ;    a  passive, 

chronic,  Some  passive  hyperemias  occur  in  :i  Bhorl  space 
of  time  how<  vei  as  in  the  form  that  accompanies  a  urge 
pleural  effusion, 

bf  •■'  hypersemia,  active  or  passive,  is  caused  by 

an  obstruction  to  the  outlet  of  blood,  seated  in  the  vena 
cava,  the  heart,  or  the  pulmonary  circulation 

Ii  i-.  however,  well-nigh  impossible  to  separate  1 1 1  *  - 
various  forms  "i  bypersemia  bj  bard  and  fast  lines,  and 
clinically  ii  suffices  to  consider  active  and  passive  hyper- 
eemias,  «  bich  art  practically  b)  uonj  mous  with  acute  and 


chronic  congestion  of  the  organ.     The  difficulty  of  ac- 
curate  subdivision  arises  from  the  fact  that  tlie  vari 
forms  blend.     Three  sets  of  vessels  are  involved  in  the 
occurrence  of  congestion.     The  congestion  due  to  over- 
repletion  in  the  hepatic  vein-  differs  in   form   and    be- 
havior from  that  due  i"  portal  fulness.     The  two  forms 
are  readily  distinguished  by  a  consideration  of  the  pri- 
mary causal  factors.    To  distinguish  the  hyperemia  fi 
exo  ss  in  the  portal  side,  from  that  of  the' hepatic  art.  i 
i--  clinically  impossible,  and  scarcely  practicable. 

Etiology.— Active  bypersemia,  acute  congestion.  The 
stion    of  stimulating  food  ami    drink  causes   active 
hyperemia.     When  alcohol,  fermented   liquors,  spii 
and  rich    foods    are  taken    frequently  or   in    e.\i 
pecially  by  delicate  persons  who  had  a  sedentary  life,  the 
normal  congestion  associated  with  digestion  becomi  - 
cessive  and  more  or  less  permanent.     Residents  in  hot 
climates,  with  or  without  such  indulgence,  are  particu- 
larly prone  to  attacks  of  hepatic  congestion  ;   hence  high 
lemperatun  has  been  considered  a  causal  factor.     Sudden 
checking  of  the  perspiration,  a  severe  and  sudden,  < 
prolonged,  chill  or  repetition  of  chills,  i>  followed  quite 
frequently  by  active   hyperemia.     Persons   living  in  a 
malarious  region  are  liable  to  attacks  ol  hepatic,  as  well 
as  of  splenic,  congestion.  During  the  m/w/**  when  malaria 
is  rife,  or  when  the  changes  in  temperature  are  sudden 
and  extreme,  the  disease  is  most  liable  to  occur.     Con- 
gestion of  the  liver,  is  found,  too,  in  many  iujh 
eases,  as  relapsing  fever#yellow  lever,  epidemic  cerebro- 
spinal meningitis,  and  scarlet  and  typhus  fever.     After 
traumatism,   a   determination   of  blood   to  the  injured 
area  of  hepatic  tissue  is  always  observed.     Ii  is  said.  also, 
that  hypersemia  of  the  liver  oct  urs  in  scurvy. 

The  suppression  oi  customary  discharges,  especially  of 
blood,  causes  fluxion  to  the  liver.  ( 'essalion  of  the  men- 
Bes  at  the  menopause,  or  by  cold  or  nervous  influence, 
and  arrest  of  the  haemorrhages  <■!  uterine  disease  from 
various  causes,  are  not  uncommonly  followed  by  attacks 
of  hepatic  congestion.  So,  also,  congestion  ol  this  organ 
in  a  infrequently  follows  the  stanching  of  hemorrhoidal 
bleeding. 

It  is  said  that  habitual  constipation  induces  passive 
congestion  of  the  liver.  It  is  difficult  to  prove,  yet  it  i 
readily  be  surmised  as  p  ssible,  that  paralj  si*  ol  the  bj  m- 
pathetic  nerve  causes  torpor  of  the  hepatic  circulation. 
It  is  true  we  see  in  some  diseases,  as  tubercular  peritonitis, 
in  which  the  contents  of  the  abdomen  aie  jumbled  into  a 
mass  and  the  sympathetic  ganglia  degenerated,  a  hyper- 
emia of  the  liver— a  condition  which  could  be  explained, 
however,  by  obstruction  in  the  portal  capillaries.  As 
Thierfelder  suggests,  the  congestion  associated  \\  ith  dia- 
betes nicllitus  nia\  l.e  due  in  paresis  ol  I  he  abdominal  sym- 
pathetic The  sluggishness  of  the  cir<  illation,  that  « 
in  persons  who  exercise  sparingly,  is  markedly  seen  in 
the  stasis  thai  occur--  in  the  liver. 

Active  or  acute  congestion  of  the  liver,  tberefore.il 
liable  to  occur  in  persons  of  sedentary  habits,  without 
muscular  vigor,  who  are  high  livers  and  reside  in  hot  cli- 
mates. It  should  not  la-  forgotten,  however,  that  its  oc- 
currence in  temperate  climates,  though  ol  comparative 
mfrequency,  is  yet  not  very  rare  A  chill,  or  sudden 
checking  of  perspiration,  is  a  frequent  exciting  ca 
Malaria  i-  most  commonly  observed,  ol  all  disease* 
excite  an  attack  Hepatic  congestion  occur-  most  fre- 
quentlj  in  the  autumn,  and  usually  affects  individuals  of 
middle-  life. 

The -t  important  and  frequent  causes  of  hypersemia 

of  the  liver,  whether  in  temperate  or  tropical  climates, 
are  mechanical.  The-  forms  of  heart  disease  \\  bich  < 
backing  of  the  blood  into  the  venous  system,  as  cardiac 
dilatation,  and  mitral  and  tricuspid  valvular  disease,  are 
attended  by  hepatic  congestion.  In  emphysema,  inter- 
stitial pneumonia,  and  atelectasis,  the  venous  flow  is  ob- 
structed. The  form  of  c  ongestion  is,  under  these  circum- 
stances, passive  Tumors  of  tin-  mediastinum,  aneurisms, 
and  effusions  in  the  pleura.1  pressing  upon  or  bending 
the  vena  cava,  also  cause  hepatic  congestion. 

Symptomatology.-  It  is  manifest  that  the  symptoms 
ol  hyperemia  of  the  liver  differ  according  to  the  cause 
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Moreover,  they  are  intermingled  with  the  symptoms  that 
belong  to  the  respective  causal  factor.  In  mechanical 
hyperemia,  for  instance,  the  symptoms  of  obstructive 
heart  or  lung  disease  are  present,  along  with  those  of 
hepatic  congestion.  In  active  lrypeneruia  the  hepatic 
symptoms  are  less  complicated,  and  serve  as  a  type  of  the 
acute  form. 

After  a  chill,  excesses  in  diet,  or  exposure  to  high  tem- 
perature, complaints  of  pain  in  the  liver,  and  weight  and 
fulness  in  the  right  hypochondrium,  are  made.  The  pain 
may  extend  to  the  right  shoulder,  is  constant  and  associ- 
ated with  tendernessof  the  liver,  excited  by  palpation  along 
the  margin  of  the  ribs.  Febrile  reaction,  not  marked, 
attends  the  attack  for  two  or  three  days,  while  general 
malaise  is  marked.  At  the  same  time,  a  bad  taste  in  the 
mouth,  heavily  yellow-coated  tongue,  nausea,  thirst,  an- 
orexia, epigastric  fulness,  and  flatulency,  and  often  vom- 
iting, are  present.  The  bowels,  at  first  torpid,  are  relieved 
by  diarrhoea.  A  gastrointestinal  catarrh  usually  accom- 
panies the  hepatic  congestion,  in  which  case  vomitinff 
and  diarrhoea  are  more  frecpient. 
stomach  are  composed  of  the 
food,  an  acid,  glairy  mucus,  and 
bile-stained  watery  fluid.  The 
stools  are  clay-colored  and  pasty, 
or  watery,  acid,  and  greenish, 
or  dark-colored.  Often  there  is 
some  dyspnoea,  and  the  so-called 
liver  cough  is  present.  Head- 
ache, usually  frontal,  accompa- 
nies the  attack,  and  is  associated 
with  vertigo. 

On  physical  examination  the 
liver  is  found  to  be  enlarged,  ex- 
tending two  or  three  inches  be- 
low the  margin  of  the  ribs.  '  Its 
edge  is  rounded,  elastic,  and 
smooth  on  palpation. 

In  a  day  or  two  the  conjunc- 
tivae become  yellowish,  and  even 
a  light  degree  of  general  jaun- 
dice supervenes.  The  jaundice 
is  due  to  associated  catarrh  of  the 
ducts,  or  to  pressure  on  them  by 
the  engorged  vessels.  Languor 
and  debility  continue  for  some 
time,  while  melancholy  and  hy- 
pochondriasis commonly  occur. 
The  countenance,  at  first  flushed, 
or  if  the  pain  is  severe,  anxious 
and  pinched,  grows  sallow  and 
worn. 

The  urine  is  scanty  and  high- 
colored.  It  contains  an  excess 
of  urates,  some  bile-pigment  if 
there  is  jaundice,  and  often 
small  amounts  of  albumen  and 

sugar  (functional  albuminuria  and  glycosuria).  The 
presence  of  these  ingredients  may  be  intermittent,  and 
may  vary  with  the  diet. 

If  the  hyperemia  persists,  the  overloaded  state  of  the 
portal  vessels  results  in  sluggish  absorption  of  the  pro- 
ducts of  digestion,  and  over-repletion  of  the  vessels  of  the 
gastro-intestinal  mucous  membrane.  A  true  catarrh  of 
the  tract  arises,  and  is  all  the  more  aggravated  and  per- 
sistent on  account  of  the  vascular  stasis.  Its  symptoms 
replace  largely  those  of  congestion.  In  passive  and  me- 
chanical hyperemia,  this  catarrh  is  most  marked.  In 
these  forms  the  liver  is  large,  more  firm  but  less  tender 
on  palpation.  Its  size,  in  hyperemia  due  to  obstruction, 
is  variable.  Depletion  by  a  purgative,  or  removal  or  re- 
lief of  the  cause  (cardiac  dilatation,  etc.),  would  reduce 
it,  and  a  recurrence  of  the  cause  would  again  be  followed 
by  enlargement.  This  temporary  change  characterizes 
mechanical  hyperemia.  An  enlarged,  congested  liver 
may  be  temporarily  increased  by  sudden  obstruction  in 
some  other  area  of  the  blood  circuit.  A  pneumonia  or  a 
pleural  effusion  may  thus  aggravate  the  hepatic  engorge- 
ment, and  in  turn  be  aggravated  by  the  old  liver  disease. 


The  stasis  in  the  hepatic  circulation  may  be  so  extreme 
as  to  cause  over-fulness  in  the  portal  vessels  and  second- 
ary enlargement  of  the  organs  in  that  area.  An  ascites, 
out  of  proportion  to  the  general  anasarca  usually  present, 
will  arise,  the  spleen  becomes  enlarged,  and  the  haemor- 
rhoidal  vessels  dilated.  The  secondary  phenomena  are 
more  probable  if  the  changes  incident  to  overgrowth  of 
the  cellular  tissue  of  the  liver  ensue.  In  this  class  of 
cases  the  liver  is  diminished  in  size  and,  if  palpable,  is 
very  firm  and  hard. 

Course,  Duration,  and  Prognosis. — The  course  and 
duration  are  largely  determined  by  the  cause.  An  active 
congestion  of  the  liver  will  subside  usually  in  two  or 
three  weeks.  The  subjective  symptoms  are  often  re- 
moved, while  enlargement  of  the  liver  may  continue  for 
some  time.  Congestions  of  the  liver  which  originate  on 
the  portal  side  of  the  hepatic  circulation  are  more  amen- 
able to  treatment,  and  last  a  shorter  time,  than  the  conges- 
tions on  the  hepatic  side.  The  latter  are  due  to  chronic 
heart  and  lung  disease,  and  in  their  varying  course,  now 
better,   now  worse,  depend   upon   the   primary  causal 
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Fig.  2179.— Chronic  Congestion  of  the  Liver.  (X  3(10  and  reduced.)  Complete  Atrophy  of  the  Liver- 
cells  at  the  Centre  of  a  Lobule,  a.  Dilated  vena  centralis;  b,  dilated  capillaries  tilled  with  blood;  c, 
portal  vein  surrounded  by  connective  tissue  :  d,  gall-ducts;  e,  atrophied  liver-cells;  fir,  nearly  normal 
liver-tissue.     (From  Delafield  and  Prndden's  "  Handbook  of  Pathology,  Anatomy,  and  Histology.") 

agency.  The  prognosis,  likewise,  depends  on  the  cause. 
When  the  liver  becomes  enlarged  from  congestion,  and 
subsequently  undergoes  marked  atrophy,  the  prognosis 
of  the  hepatic  trouble  is  serious,  and  it,  in  turn,  renders 
more  grave,  day  by  day,  the  primary  disease.  Care  must 
be  exercised  not  to  mistake  the  initial  congestion  of  true 
cirrhosis  for  simple  hypenemia.  An  active  congestion 
of  a  liver,  in  which  the  anatomical  structures  are  abnor- 
mal from  previous  disease,  is  serious  and  may  fatally  ter- 
minate a  slow  cirrhosis  or  a  fatty  liver. 

Diagnosis. — The  diagnosis  is  usually  easy,  but  the 
condition  cannot  be  clearly  recognized  unless  the  causal 
influences  previously  mentioned  be  evident.  In  addi- 
tion to  the  cause,  the  shape  and  size  of  the  liver,  the 
gastro-intestinal  catarrh,  the  condition  of  the  urine,  and 
the  signs  of  secondary  portal  obstruction,  must  also  be 
considered. 

Morbid  Anatomy  and  Pathology. — Before  advanced 
secondary  changes  have  taken  place  the  liver  is  uniformly 
enlarged.  The  enlargement  is  most  marked  in  the  thick- 
ness of  the  organ.  The  surface  is  smooth,  the  capsule 
transparent,  the  edges  thick  and  rounded.     On  section, 
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dark  lil 1  oozes  freely  from  the  vessels,     The  tissue  i- 

Bofl  and  darker  In  color  than  normal.     The  vessels  are 
dilated;  the  enlargement  "t  the  hepatic  vein  in  the  acini 
i-  especially  distincl  in  passive  congestion,  though  a  -im- 
ilar  increase  in  size  oi  the  portal  vessels  occurs  when  the 
nienl   i-  limited  to  thai  Bide  <it  the  circulation, 
lughoul  the  substance  ol  the  organ  numerous  hsem 
orrhages  are  seen.     On  microscopical  examination,  the 
vessels  are  seen  to  be  dilated,  and  their  walls  thickened 
bj  increased  cell-proliferation  and  the  migration  ofleu- 
rtes.     Atrophj  From  compression  of  the  hepatic  cells 
is  marked.     A  catarrh  of  the  minute  ducts  is  often  pres- 
ent. 

In  the  more  advanced  Btages  tin-  atrophy  of  the  cells  i- 
more  marked,  pigmentation  and  fatty  degeneration  of  the 
cells  in  thi  portal  zone  are  present,  to  a  greal  degree,  and 
the  cell  proliferation  and  infiltration  of  leucocy  ii  -  is  nol 
onlj  Been  in  and  about  the  vessel  walls,  but  also  between 
the  hepatic  cells  of  the  individual  acini.  This  i-  due  to 
an  overgrowth  of  connective  tissue,  or  i"  greater  distinct- 
ness o1  the  cells  on  account  of  destruction  of  the  hepatic 
cells.  A  liver  thai  presents  such  histological  changes  is 
called  the  nutmeg  liver.  It  is  normal  in  size  or  lessened, 
linn  on  Bection.  The  capsule  is  opaque,  and  the  surface 
and  interior  are  granular,  the  latter  gorged  with  blood. 
The  acini  are  distinct,  the  central  vein  much  dilated  and 
dark  in  color.  The  periphery  of  the  lobule  is  yellow,  the 
centre  dark  red.    The  term  " nutmeg "  is  applied  to  the 

marbled  appearance. 

In  more  advanced  Btages  the  overgrowth  of  connective 
tissue  is  extreme,  and  leads  to  great  atrophy  and  pigmen- 
tation of  the  gland-elements.  Crystals  of  haematic  are  ob- 
served free  in  the  tissues.  The  liver  is  small,  very  firm, 
dark-red.  Such  is  the  liver  of  cyanotic  atrophy.  The 
same  macroscopical  appearances  are  seen  in  cyanotic  indu- 
ration, hut  the  increase  of  the  connective  tissue  i-  greater, 

the  cells  are  more  degenerated,  and  the  vessels  are  more 
engorged.  These  advanced  changes  are  located  in  the 
regi 1  the  hepatic  vein,  while  the  interstitial  over- 
growth in  cirrhosis  begins  in  the  portal  veins. 

Tim  \tmknt. — The  Aral  indication  to  he  met  is  the  re- 
moval or  amelioration  of  the  Cause.  The  methods  to  he 
pursued   are   readily    known    and    sufficiently   clear,   if  a 

knowledge  of  the  cause  and  mechanism  of  congestion  is 

borne    in    mind.      Thus   the   diet    must    he    well    selected, 

and  bland,  non  stimulating  articles  are  to  be  given.  Rich 
foods,  pastries,  condiments,  sugars,  and  starches  are  to 
he  avoided.     Milk,  eggs,   beef-broth   and   beef-tea,  lean 

meat,  -incident  vegetables,  and  acid  drinks  are  required. 

Systematic  exercise  i-  essential,  especially  in  sedentary 

subjects.     Daily  walk-.  hor>ehaek  riding,  Bailing,  are  ail 
i      Horseback  riding  is  the  best.     A.  change  of  air, 
especially   a  residence  by  the  sea,  is  often   beneficial. 
Bathing,  Bponging,  and  douching  i-  of  much  service. 

The  acute  manifestations  are  besl  treated  by  local  de- 
pletion, w  itli  morphia  internally  to  relieve  the  pain.  Wet 
CUps  over  the  liver,  and  leeches  in  the  same  area  or  around 
the    anil-,  ale  In  lie    ll-cd.       If    the    paill    is    nol    BO    severe, 

mustard  plasters  an-  stimulating  enough,  and  large  poul- 
tice- maj  he  employed  subsequently.  Some  few-  au- 
thorities assert  thai  the  engorgemenl  which  ensues  i-  re- 
lieved by  puncturing  tin-  liver  through  the  abdominal 
walls  with  a  long  needle.  Though  long  ago  advocated, 
thi-  practice  ha-  never  been  in  vogue,  hut  recently  at- 
tracted attention  by  the  advocacy  of  Dr.  George  Hurley. 

T.i  Further  assist  in  the  depletion  of  the  hepatic  circu- 
lation, purgatives  arc  indicated.  The  -aline-  are  of  gn  at 
value.  Phosphate  "t  Boda,  rochi  lie  -ah-,  citrate  of  mag- 
nesia, and  nihil  -aline-  maj  bi  used,  preference  being 
given  to  those  flrsl  named  '  It  there  is  much  nausea  or 
vomiting  it  maj  be  relieved  bj  -mall  dose-,  one  sixteenth 
tn  halt  a  -rain,  ot  calomel  Frequently  repeated,  taken  dry- 
on  the  tongue,  Some  practitioners  use  targe  doses  of  the 
drugal  once,  ami  see  evidences  of  liver  congestion  and 
torpor  in  even  disease  The  resinous  cathartics  arc  used 
hv  many,  podophyllin  being  the  favorite. 

It  the  congestion  of  thi  liver  be  due  tn  cold  or  check- 
ing of  the  perspiration,  remedies  to  equalize  the  circula- 
tion must  be  administered     Saline  diaphoretics  or  Dovi  t  - 


powder,  n  warm  hath  or  a  foot  hath,  aconite  or  veratrum 
to  quiel  the  circulation,  and  bromides  to  allay  nervoui 
excitement,  are  indicated.  If  there  is  much  pain,  small 
doses  ol  Dover-  powder  are  of  great  service,  the  ipecac 
which  thi-  preparation  contains  being  of  -pecial  utility. 
In  malarious  districts  large  doses  ol  quinia  are  used. 
In  fact,  quinia  and  calomel  Form  the  sheet-anchor  com- 
bination for  many  practitioners.  High  temperature  must 
be  combated,  and  the  usual  remedies  to  relieve  the  ■ 
iliac  and  pulmonary  affections,  that  are  the  primary  source 
■  ii  the  congestion,  administered. 

There  are  t vv o  drugs  that  have  acquired  a  great  reputa- 
tion in  the  treatment  of  congestion,  viz.,  muriate  of  am- 
monia and  ipecacuanha.  Their  use  originated  in  the  East 
The  muriate  ol  ammonia  i-  given  in  doses  of  from  (en 
to  thirty   grains  every   four  or  six   hour-,  and  speedily 

gives  relict.       Ipecacuanha  i-  given  in  the  same  way  a-  ill 

the  treatment  of  dysentery.    The  patient  must  he  at  • 
and  the  dn-e  of  ipecac  should  he  preceded  by  a  small  d 
of  laudanum,  and  by  the  application  of  a  mustard  plaster 
to  the  epigastrium.     In  this  manner  vomiting  is  often  pre- 
vented.    Thirty  tn  sixty  grains  of  the  drug,  every  four 
or  six  hours,  an-  given. 

Alkalies  are  of  great  service  in  congestion  of  the  liver. 
They  must  be  administered  well  diluted,  and  on  an  empty 
stomach.  It  i-  advantageous  to  use  the  alkaline  solution 
hot.  and  to  sip  it  slowly.  The  natural  mineral  waters 
may  he  used.  Tin. -e  of  Vichy,  of  Ems.  and  of  Carlsbad, 
or  the  Hathorn  and  Congress  waters  of  this  countrj 
indicated. 

The  so-called  grape-cure,  and  the  whey-cure,  wen-  at 

one  time  quite  in  vogue  in  Germany,  and  both  are,  no 
doubt,  of  great  value. 

Of  course,  the  patients  who  can  afford  it  will  he  much 
benefited  by  a  residence  at  the  springs,  taking  a  cour-e  of 
the  water-  and  following  the  prescribed  diet. 

Some  cases  of  chronic  congestion  ol  th<-  liver  refuse  to 

yield  to  the  system  of  treatment  just  indicated.  In  such, 
external  applications  over  the  surface  of  the  liver  are  i 
essary.  The  compound  ointment  of  iodine  or  the  bin- 
iodide  of  mercury  is  of  service,  (are  must  be  exercised  to 
secure  by  the  mercury  only  a  slight  ptyalism.  Of  more 
advantage  than  either  is  the  nitric  acid  pack  or  bath.  An 
ounce  of  the  acid  is  added  to  two  gallons  of  water  and 
cloths  saturated  with  the  solution  are  applied  over  the 
liver.  The  proportion  may  be  too  strong  ami  more  dilu- 
tion required.  It  causes  extreme  itching  and  burning 
pricking  of  the  skin.  The  acid  bath  is  strongly  recom- 
mended! Sir  Ronald  Martin  directs  that  the  bath  should 
be  Composed  of  two  ounces  of  strong  hydrochloric  acid 
and  one  of  strong  nitric  in  two  gallons  of  water,  at  a  tem- 
perature of  its  F.  Both  feet  are  to  he  placed  in  the 
bath  ;  the  abdomen,  the  hepatic  region,  the  axilla,  and  the 
inner  sides  ()f  the  legs  and  thighs  are  to  be  sponged  alter- 
nately, or  the  abdomen  may  be  swathed  in  flannel  situ- 
rated  with  the  fluid.  The  process  i-  to  be  repeated  night 
and  morning  tor  half  an  hour.  The  fluid  should  be  kept 
in  wooden  or  earthen  vessels,  and  the  sponges  and  towels 
kepi  in  cold  water.  The  quantity  of  fluid  may  last  live 
or  six  day-  by  adding  each  day  a  pint  of  water  which  con- 
tain- the  proportionate  amount  of  acid.  It  should  he  well 
heated  to  raise  the  temperature  of  the  entire  bulk  of  fluid. 

After  a  course  of  alkalies,  or  the  use  of  the  meat 
Lrcsled  above,  the   patient   is  enfeebled  and  the  digestion 
weak       Now    tonics   are    indicated.      The   mineral   acids, 
quinine,  and  nux  vomica   an-  the  best.      With  or  without 
gastric  disturbance,  tin-  chalybeate  alkaline  water-  are  of 
extreme  value.   Especially  after  a  course  at  the  "  spring 
an  alter  cour-e  should  he'  taken  at  other  springs,  where  a 
Stimulating  outdoor  life  and   tonic  water-  would  add  to 
the  vigor  of  the  patient.     In  thi-  period  of  convalesi  • 
the  diet  inu-t  be  carefully  selected,  some  mild  wines  em- 
ployed, and  particular  attention  directed  to  the  regulation 
of  the  bowel-  hv    gentle  -aline  laxative-. 

ADDEM'i  m 

The  writer  hi  nocniinir  hepatic  df» 

.-<•  presented  t.>  II.. 
;i.  from  1857 to  1881,  inclusive.    Thcconrtil 

the  I.  :-l  onus  normal  ami  846  limei-tliwaaad. 
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In  10  instances  the  liver  was  congested,  in  cases  in  which  death  occurred 
from  accidental  causes.  The  subjoined  table  indicates  the  proportionate 
frequency  of  occurrence  of  congestion  of  the  liver,  simple  and  nutmeg. 
in  246  cases  of  liver  disease.  It  is  of  interest  to  note  that  in  36  cases  u£ 
cardiac  disease  the  liver  was  healthy  5  times,  the  seat  of  nutmeg  con- 
gestion 9.  and  of  simple  congestion,  4  times.  Nine  times  it  was  fatty  :  8 
times  cirrhotic  ;  1  the  seat  of  red  atrophy  (due  to  congestion).  Of  13  in- 
stances of  nutmeg  congestion,  9  attended  cardiac  disease ;  1  chronic  pleu- 
risy ;  2  carcinoma  (heart  weak) :  and  1  chronic  diarrhoea.  The  liver  was 
enlarged  8  times  in  13.  The  spleen  was  enlarged  6  times :  healthy,  2 ;  cir- 
rhotic, 1 ;  not  mentioned,  4  times  in  the  13  cases.  The  kidneys  were  con- 
gested or  cirrhotic  in  10  of  the  13  cases.  Eleven  of  the  cases  were  males  ; 
6  of  them  were  over  forty,  5  between  twenty  and  forty,  and  2  under  twenty. 
In  no  instance  were  symptoms  referable  to  the  liver  recorded. 

Table  of  Relative  Frequency  of  Alterations  of  Hepatic  Struct- 
ure (Total  Number  of  Cases  Two  Hundred  and  Forty-six). 

Variety.  No.  of  Cases. 

Fatty 80 

Carcinoma 41 

Cirrhotic  38 

Congestion 24 

Congestion,  Nutmeg 13 

Abscess 13 

Tuberculosis 9 

Syphilitic  gumma 5 

Hydatid  disease 4 

Rupture  of  liver 3 

Haemorrhage  into  liver 2 

Pigment  liver 3 

Amyloid  liver 2 

"  Diseased  "  liver 3 

Leukaemic,  "atrophied,"  red  atrophy,  chronic  hepatitis, 

cavernous  angioma,  myeloid  tumor,  one  each 6 

J.  H.  Musser. 

'  Bartels  :  Left  Pleural  Effusion. 

LIVER,  INFLAMMATION  OF  THE  CAPSULE  OF; 
PERI-HEPATITIS.  Peri-hepatitis,  or  inflammation  of 
the  capsule  of  the  liver,  may  be  acute  or  chronic.  It  is 
usually  a  secondary  affection.  The  instances  of  primary 
acute  peri-hepatitis  are  rare,  and  are  due  to  direct  injury. 
A  chronic  peri-hepatitis  is  said  to  arise  from  the  long- 
continued  pressure  produced  by  tight  lacing,  or  by  wear- 
ing a  strap  about  the  waist  to  support  the  trousers.  An 
hypertrophied  heart  may  cause  a  similar  inflammation  on 
the  blunt  margin  of  the  left  lobe  (Thierfelder).  Secon- 
dary peri-hepatitis  arises  by  extension  of  inflammatory 
processes  seated  in  the  neighboring  structures.  Affec- 
tions of  the  diaphragmatic  pleura  ;  and  of  the  stomach, 
duodenum,  or  pancreas,  causing  local  peritonitis,  are  at- 
tended by  peri-hepatitis.  It  may  be  caused  by  disease  of 
the  ribs  lying  over  the  organ.  All  forms  of  general  peri- 
tonitis involve  the  portion  of  the  membrane  that  covers 
the  liver.  The  larger  number  of  cases  arise  by  contiguity 
from  some  disease  of  the  liver.  It  is  seen  in  cirrhosis, 
cancer,  abscess,  and  hydatid  cysts,  lying  near  the  sur- 
face. The  presence  of  gall-stones  in  the  gall-bladder,  and 
the  occurrence  of  attacks  of  hepatic  colic,  are  very  fre- 
quently attended  by  local  peritonitis. 

The  investing  capsule  in  peri-hepatitis  is  opaque  and 
thickened  from  the  formation  of  new  connective  tissue. 
The  liver  is  intimately  attached  to  adjacent  structures. 
It  is  rendered  more  globular  or  rotund  in  those  cases  in 
which  the  capsule  is  the  seat  of  chronic  inflammation, 
and  is  tightly  stretched  over  it.  The  adjacent  hepatic  tis- 
sue is  not  generally  altered.  Sometimes  processes  of 
connective  tissue  are  sent  out  into  the  parenchyma.  In- 
flammation about  the  portal  fissure  leads  to  subsequent 
stricture  of  the  hepatic  ducts  by  contraction  of  the  in- 
flammatory new-growth. 

The  symptoms  of  acute  peri-hepatitis  are  often  severe. 
Sudden,  sharp,  lancinating  pain  in  the  region  of  the  liver, 
increased  by  movement,  by  respiration,  or  by  pressure,  is 
experienced.  Some  dyspnoea  is  provoked  by  the  inter- 
ference with  the  breathing.  Marked  fever  attends  these 
phenomena  during  the  first  three  or  four  days.  The  pres- 
ence of  a  friction-murmur  may  be  detected  by  ausculta- 
tion in  some  rare  instances.  An  acute  pleurisy  of  the 
right  side  is  very  strongly  simulated  by  peri-hepatitis. 
Chronic  peri-hepatitis  is  attended  by  dull  pain,  and  by 
friction-sounds,  and  fremitus.  After  adhesions  have 
formed  the  liver  may  not  move  upon  deep  inspiration, 
and  in  a  case  of  extensive  adhesions,  symptoms  not  unlike 
cirrhosis  of  the  liver  may  supervene. 

The  treatment  is  simple.     Rest  must  be   enjoined. 


Warm  compresses  or  poultices  to  the  right  hypochon- 
drium  may  give  relief.  A  flying  blister  is  almost  always 
beneficial.  In  chronic  perihepatitis  more  prolonged 
counter-irritation,  as  by  iodine,  is  required.  Morphia,  by 
the  mouth  or  subcutaneously,  is  necessary  in  the  acute 
cases.  Other  opiates  may  be  used.  Otherwise  the  treat- 
ment must  be  directed  to  the  cause. 

It  is  not  to  be  forgotten  that  the  presence  of  old  adhe- 
sions between  the  liver  and  diaphragm  is  often  a  wise  pro- 
vision. The  vessels  that  develop  in  the  tissue  are  utilized 
for  setting  up  a  collateral  circulation,  when  the  normal 
hepatic  vessels  are  occluded  or  compressed.  This  re- 
mark has  no  reference  to  the  treatment. 

John  II.  Musser. 

LIVER,  MINUTE  ANATOMY  OF  THE.— A  descrip- 
tion of  the  minute  anatomy  of  the  so-called  "hepatic 
lobule"  will  comprise  essentially  that  of  the  liver,  which, 
throughout  its  entire  mass,  is  of  similar  structure  ;  and, 
like  all  other  secretory  organs,  is  supplied  with  blood- 
vessels, nerves,  and  lymphatics.  The  term  "lobule" 
has  been  given  to  the  minute  capillary  plexuses  existing 
between  the  terminal  portal  radicles  and  the  commencing 
capillaries  of  the  hepatic  vein,  among  which  are  system- 
atically grouped  the  hepatic  cells.  Between  these  cells 
originate  the  bile-ducts.  This  term,  lobule,  unfortunately 
conveys  (from  studies  in  comparative  anatomy)  the  idea 
of  some  peculiarly  distinct  and  definite  structure  as  ex- 
isting in  the  liver  (like  the  Malpighian  corpuscle  of  the 
kidney),  and  it  has  been  the  means  of  confusing  the 
minds   of   beginners  as  to   the  anatomy   of   the  organ. 


Flo.  2180. — Diagrammatic  Representation  of  Two  Adjoining  Hepatic 
Lobules.  "  The  left-hand  lobule  is  represented  with  the  intra-lobular 
vein  cut  across  :  in  the  right-hand  one  the  section  takes  the  course  of 
the  intralobular  vein,  p,  Inter-lobular  branches  of  the  portal  vein  ; 
h,  intra-lobular  branches  of  the  hepatic  veins ;  s,  sub-lobular  vein  ;  c, 
capillaries  of  the  lobules.  The  arrows  indicate  the  direction  of  the 
course  of  the  blood.  The  liver-cells  are  only  represented  in  one  part  of 
each  lobule."    (From  Schiifer,  in  Quain's  Anatomy.) 

Nevertheless,  after  a  clear  understanding  of  the  hepatic 
circulation  has  been  had,  the  term,  with  its  accompany- 
ing adjectival  modifications,  can  be  retained  as  an  aid  to 
the  study  of  hepatic  topography.  The  liver,  then,-is  a 
mass  of  lobules,  i.e.,  capillary  plexuses,  and  an  under- 
standing of  the  anatomy  of  one  is  an  understanding  of  the 
whole. 

Let  us  first  consider  a  somewhat  characteristic  but 
schematic  lobule  (see  Fig.  2181).  The  vena  porta  enters 
the  liver,  accompanied  by  the  nutrient  artery  of  the  gland, 
the  bile-duct,  and  considerable  connective  tissue.  All 
three  rapidly  subdivide  into  smaller  and  smaller  branches, 
until  the  ordinary  capillary  is  reached.  These  then  con- 
verge, as  do  capillaries  in  any  other  part  of  the  body,  to 
form  veinlets,  then  veins,  and  terminate  in  the  systemic 
venous  circulation. 

Located  between  these  ultimate  capillaries  are  the  liver- 
cells,  arranged  in  somewhat  regular  columns,  parallel  to 
the  capillaries.  Between  these  cells  are  the  commence- 
ments of  the  bile-ducts.  These  capillaries  and  bile-duct 
commencements  are  so  arranged  that  a  row  of  hepatic 
celb  always  separates  the  former  from  the  latter.  The 
hepatic  artery  entering  the  liver  with  the  vena  porta, 
branches  with  it,  giving  nutrient  twigs  to  the  neighboring 
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connective  tissue,  and  sending  twigs  down  into  the  lob- 
ule, in  terminate  in  the  intra  lobular  reins. 

Below  is  presented  a  drawing  of  a  schematic  lobule, 
luii  considered  in  the  (unusual)  longitudinal  instead  of 
customary  transverse  section,  [nil  i  J  *<  -  branches  "i  i  h«- 
rem  ■    P  i,  or  inter-lobular  veins,  are  represented 

as  tut    longitudinally,  as   are*  likewisi   the   Bub-lobular 
(S  I.  \  .  i.   or    hepatic   veins;   occupying   the  centri 
the  drawing  and  terminating  in  t lx-  (H.v.)  bepatic  vein. 
Capillaries  connect  the  V.P.  with  the  8.L.V.,  and  are 
nated  as  intra  lobular  veins  (I.V.). 

The  bile-ducts  (B.D.)  are  shown  as  giving  minute 
branches  (I.B.D.),  intra-lobular  bile-ducts,  whicb  enter 
the  lobule  between  the  bepatic  cells—  Bhown  as  filling  (in 
a  tolerably  regular  manner)  tour  of  the  inter-capillary 
spaces  The  remaining  Bpaces,  devoid  of  cells,  show 
.-imply  the  ultimate  bile  ducts  and  intra  lobular  veins.  A 
on. mini  -  consideration  and  a  glance  at  the  diagram 
ought  to  con  ve j  at  once  a  clear  conception  of  the  circula- 
tion of  a  lobule,  and  consequently  of  the  entire  liver. 


presentation  of  :»  Lobule  of  the  Liver. 


as  they  near  the  centre  of  the  lobule  to  form  one.     The 

nucleus  usually  presents  one.  sometimes  two  or  m< 
nucleoli.  The  protoplasm  of  the  cell  is  oi  a  granular 
character,  and  contains  fat-globules,  glycogen  panicles. 
and  pigment,  which  vary  in  amount  at  different  limes, 
Pfliiger  and  Asp  both  claim  to  have  demonstrated  mi- 
nute intra  cellular  cavities,  which  connect  with  the  ulti- 
mate bile-capillaries. 

liit.i.  in  <  i -.  -By  injections  into  the  larger  bile-ducts^ 
as  well  as  by  the  internal  administration  of  sulphindigo- 
tate  of  s. .ilium,  the  bile-ducts  have  been  traced  into  very 
minute  capillaries  (1  to  2  micromillimetres  =  ,.,{,„  inch) 
lying  between  the  columns  ol  liver-cells,  where  they 
teem  to  exist  as  channels  between  them  without  pos* 
Bing  a  lining-membrane.  These  are  always  (Kolliker, 
Hering)  bo  arranged  that  they  are  separated  from  the 
neaie-i  capillary  by  about  the  diameter  of  a  liver-cell, 
the  capillary  in  contact  on  one  side  of  an  hepatic  cell,  the 
ultimate  hile channel  on  the  other.  Tiny  inosculate 
(like  the  blood-capillaries)  very  freely  within  the  lobule, 
and,  like  the- capillaries,  arc-  named  according 
to  their  location,  inter-  or  intra-lobular.  The 
smaller  interlobular  ducts,  varying  in  size 
from  45  to  55  micromillimetres  (»|  inch), 
are  lined  with  polygonal,  low  epithelial  cells 
which  assume  the  columnar  charae  1c  r  as  they 
become   larger  in  calibre.     Rapidly  an 

mosing,    they    form   fi- 
nally the  common  bile- 
duet,  and  here   pi  - 
a  muscular  coat  in  ad- 
dition to  their  mucosa. 
Lymphatics    are    dis- 
tributed   in  this   as    in 
cither  secretory  organs, 
i.i  .  .     accompanying, 
and     situated     in,    the 
walls  of   the   blood 
sels.     Within    the    lob- 
ules they  become  peri- 
capillary  tubules  (Mac- 
Gillavry). 

Nerves.  —  This  or- 
gan is  not  well  supplied 
with  nerves  of  sensa- 
tion,  else  greater  pain 

would     be     caused    by 

deep-seated  abscess,  it  receives  branches 
from  the  sympathetic,  left  pnetimogastric, 
and  phrenic  nerves  (Landois,  Pflttger)  w  Inch 
mpany  the  hepatic  artery.  Ganglia  are 
found  in  their  course  in  the-  liver. 

i.     Tin-  writer  dec  owledge   hie   is- 

I  rey,  Klein,  and  ! 
y  oonsnlted  in  preparing  this  article. 

L.  /..  McArO 


Now,  the  fact  obtains  that  in  the  examination  of  a  micro- 
Bcopic  specimen  of  liver-tissue,  we'find  some  lobules  cut 
transversely,  Borne  longitudinally,  sunn-  obliquely,  some 
in  which  the  inter-lobular  veins  are  parallel  with,  and 
others  In  which  tbey  lie  at  right  angles  to,  the  sub-lobular 
ve-ins.  Arbitrarily  enough,  draw  ings  and  specimens  of  the* 
latter  only  are  selected  by  the  majority  for  Btudyorde- 
monstration,  and  a  search  over  the  microscopic  field  is 
alw  a\  s  in-,  essarj  in  order  to  find  a  characteristic  one. 

Willi  a  correct  understanding  of  the  bepatic  circulation, 
there  but  remains  within  the  scope  of  this  article  to  pre- 
sent the  anatomical  characters  of  the  different  tissues  en- 
tering Into  the  liver  strui 

l  framework  consists  of  connective  tissue  fibres  de- 
rived fiom  the  capsule,  together  with  the  prolongations 
of  the  s.une.  entering  with  the-  vessels  at  the  portal  fissure. 
It  can  be  readily  traced  between  the  lobules,  but  great 
care  is  requisite  t"  demonstrate  tin  very  delicate  con 
nectlve  tissue  within  the  lobule  (FJeishl).  The  liver-  or 
hepatic-cells  are  small,  polygonal,  nucleated  elements, 
about  twenty  two  to  thirty  micromillimetres  (  .  inch)  in 
diameter,  grouped  in  columns  radiating  between  the  per- 
iphery and  centre  of  the  lobule.     Two  columns  may  join 


LIVER.  NEW-GROWTHS  OF  THE:  <  ak<  [NOMA.— 
The  most  important  neoplasm  which  occurs  in  the  liver 
is  i  arcinoma.  This  may  be  present  as  a  primary  or  as  a 
secondary  growth,  the  latter  being  far  more  common 
than  the  former. 

y.— Primary  carcinoma  of  the  liver  is  a  com- 
paratively rare  affection,  the  vast  majority  of  cases  in 
which  cancerous  deposits  take  place  in  ibis  organ  being 

secondary  to  a  primary  carcii ta  of  the-  stomach,  galF 

bladder,  pancreas,  intestine,  mamma,  or  uterus.  Un- 
doubtedly, many  of  the  cases  of  Bo-called  primary'  hepatic 
cancer  are  In  reality  secondary  to. similar  growths  in  the 
gall  bladder  or  stomach,  which,  from  their  comparatively 
small  si/,-,  have  m. i  been  detected. 

Nothing  is  known  as  to  the  original  cause  of  primary 
hepatic  cancer,  but  the-  same-  causes  which  produce  this 
disease  in  other  organs  probably  obtain,  in  a  general  way. 
here-.  Hereditary  influences  have  undoubtedly  consider- 
able influence  in  its  production,  as  about  twenty  per 
cent,  of  the-  cases  ui\e-a  family  history  of  cancer.  Age 
is  also  aii  important  factor  in  the-  etiology,  as  hepatic  can- 
cer is  peculiarly  a  disease  of  advanced  life,  the  lar 
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proportion  of  cases  occurring  between  the  ages  of  forty 
and  sixty  years.  In  472  cases  of  cancer  of  the  liver  re- 
ported by  different  authors  and  tabulated  by  Leichten- 
stern,  the  distribution,  according  to  age,  was  as  follows  : 
In  37  cases  the  age  was  between  twenty  and  thirty  ;  in  61 
between  thirty  and  forty  ;  in  250  between  forty  and 
sixty  ;  in  91  between  sixty  and  seventy  ;  in  33  over  sev- 
enty. 

Cancer  of  the  liver  is  very  rare  in  children,  differing 
in  this  respect  from  renal  carcinoma,  and  conforming  to 
the  general  rule  of  carcinomatous  disease.  Individual 
cases  of  hepatic  cancer  in  children  have  been  described 
by  Liebold  ("Canstatt's  Jahresber.,"  1854,  iv. ,  s.  319); 
Farre  (Frerichs's  "Klin.  d.  Leberkrankh.,"  1861)  ;  Rob- 
erts {Lancet,  i.,  3,  January,  1867);  and  Leichtenstern 
(Ziemssen's  "  Encyclopaedia  of  the  Practice  of  Medicine," 
vol.  ix.). 

Sex  has  apparently  little  influence  as  regards  the  devel- 
opment of  primary  carcinoma  of  the  liver,  the  number  of 
cases  being  about  the  same  in  males  and  females.  The 
secondary  forms,  however,  occur  more  frequently  in  fe- 
males, because  of  the  great  susceptibility  to  carcinoma 
shown  by  the  uterus,  mamma?,  and  ovaries.  The  effect 
of  traumatism,  biliary  calculi,  and  cirrhosis  in  the  pro- 
duction of  this  disease  is,  to  say  the  least,  doubtful,  and 
is  of  no  practical  importance. 

As  regards  the  frequency  of  hepatic  cancer,  as  com- 
pared with  cancer  of  other  organs,  the  tables  of  Tanchou 
and  Marc  d'Espine,  as  quoted  by  Leichtenstern,  show 
that  in  10,007  deaths  from  cancer,  the  percentage  of  cases 
occurring  in  the  various  organs  was  as  follows  :  Cancer 
of  the  uterus,  thirty-one  per  cent. ;  cancer  of  the  stom- 
ach, twenty-seven  per  cent.;  cancer  of  the  mamma?, 
twelve  per  cent. ;  cancer  of  the  liver,  six  per  cent, ;  can- 
cer of  all  other  organs,  twenty-three  per  cent. 

The  death  records  of  the  Prague  Pathological  Institute 
show  that  in  6,019  autopsies  cancer  of  the  liver  was 
found  174  times,  or  in  the  proportion  of  one  case  in 
thirty-four.  This  is  evidently  a  much  larger  proportion 
than  similar  records  in  this  country  would  show.  In  the 
mortality  records  of  two  medical  divisions  of  Bellevue 
Hospital  for  a  period  covering  two  years  and  a  half,  out 
of  about  1,160  deaths  from  all  causes,  cancer  of  the  liver 
was  recorded  as  being  the  cause  or  a  complication  in  nine 
cases,  or  in  the  proportion  of  about  one  in  128.  These 
records,  of  course,  are  not  very  reliable,  and  do  not  com- 
pare in  this  respect  with  those  to  be  obtained  by  autopsy  ; 
but  they  have  some  significance  as  showing  the  infre- 
quency  of  hepatic  cancer  in  this  country  as  compared 
with  its  occurrence  in  the  older  countries  of  Europe. 
This  I  believe  is  true  of  all  forms  of  carcinoma,  and  is 
not  confined  alone  to  cancer  of  the  liver.  The  relative 
frequency  of  the  primary  and  secondary  forms  of  the  dis- 
ease is  about  as  one  to  four  or  five.  About  one-third  of 
the  cases  of  secondary  hepatic  cancer  follow  cancer  of 
the  stomach.  Aside  from  cancer  of  the  stomach,  metas- 
tases in  the  liver  occur  most  frequently  after  similar 
growths  in  the  mamma?,  rectum,  pancreas,  and  perito- 
neum, although  cancer  of  any  organ  may  be  followed  by 
secondary  deposits  in  the  liver.  It  is  very  unusual, 
however,  to  find  metastatic  deposits  after  carcinoma  of 
the  skin,  the  true  epithelial  cancer  (Schueppel). 

Pathological  Anatomy. — Primary  cancer  of  the  liver 
occurs  in  three  forms  :  1,  as  one  large  and  distinctly  de- 
fined tumor ;  2,  as  a  diffuse  infiltration  of  one  or  both 
lobes  of  the  liver;  and  3,  as  multiple  nodulesin  the 
organ.  The  first  two  forms  are  the  usual  types,  and  are 
rather  peculiar  to  the  primary  growths  ;  while  the  third 
form  is  rare  as  a  primary  growth,  and  is  far  more  char- 
acteristic of  the  secondary  deposits.  When  the  tumor 
takes  the  form  of  a  diffuse" infiltration,  the  general  shape 
of  the  liver  may  be  fairly  well  retained,  although  its  size 
and  weight  are  enormously  increased  ;  while,  on  the 
other  hand,  the  occurrence  of  the  growth  as  a  single 
large  tumor  or  as  multiple  nodules  produces  great  de- 
formity of  the  organ.  The  primary  tumors  are,  as  a 
rule,  confined  to  the  liver,  or  at  the  furthest,  they  extend 
only  by  contiguity  to  the  surrounding  organs — that  is, 
they  are  not  metastatic.     When  they  occur  in  the  form 


of  single  tumors,  the  right  lobe  is  more  frequently  af- 
fected than  the  left,  and  the  growth  takes  a  more  or  less 
spherical  form — displacing,  compressing,  or  infiltrating 
the  normal  liver-tissue.  Different  portions  of  the  periph- 
ery of  the  growth  bear  different  relations  to  the  gland- 
ular tissue — some  parts  merely  displacing,  others  com- 
pressing, the  gland  and  producing  atrophy  of  it,  and 
still  other  parts  infiltrating  the  organ.  The  type  of  the 
growth  determines  to  a  considerable  extent  the  relations 
which  it  bears  to  the  liver  tissue,  the  medullary  forms 
tending  to  become  more  or  less  distinctly  encapsulated, 
while  the  cirrhous  type  extends  rather  by  penetration 
into  the  surrounding  glandular  tissue.  When  the  can- 
cerous growth  reaches  the  surface  of  the  organ,  the  peri- 
toneum covering  it  becomes  thickened,  opaque,  and 
perhaps  the  seat  of  a  cancerous  peritonitis.  On  section 
the  tumor  appears  irregularly  lobulated,  more  or  less 
pulpy  and  friable,  of  a  dirty  white  color,  and  of  an  irregu- 
lar consistence.  Indistinctly  defined  bands  of  connec- 
tive tissue  are  seen  crossing  and  interlacing  witli  each 
other  in  all  directions.  Sometimes  one  lobe  is  entirely 
unaffected,  while  the  other  is  almost  completely  de- 
stroyed by  the  new-growth. 

Hepatic  cancer  occurs  far  less  frequently  as  a  diffuse 
infiltration  than  as  a  single,  well-defined  tumor.  When 
it  appears  as  a  diffuse  infiltration,  the  peritoneum  cover- 
ing the  organ  is  thickened  and  of  cloudy  appearance, 
and  may  be  loosely  adherent  to  neighboring  organs.  The 
surface  is  coarsely  granular,  the  elevations  being  about 
the  size  of  a  large  pea.  On  section  the  organ  is  found  to 
be  traversed  \>y  bands  of  fibrous  tissue  interlacing  and 
forming  irregular  spaces,  which  are  filled  with  a  soft, 
friable,  cancerous  mass.  If  the  growth  is  very  vas- 
cular the  color  may  be  of  a  reddish  hue,  or  the  surface 
may  be  a  dirty  yellow  from  the  staining  by  bile.  The 
appearance  of  both  the  outer  surface  and  the  cut  sections 
is  not  unlike  that  presented  by  cirrhosis.  By  scraping 
the  cut  sections  an  abundant  creamy  fluid  may  be  ob- 
tained, which  shows  the  ordinary  characteristics  of  can- 
cerous juice.  In  rare  instances  nearly  the  whole  gland 
is  involved,  scarcely  any  remnants  of  normal  liver-tissue 
being  found. 

The  third,  or  nodular,  form  of  primary  hepatic  cancer 
is  very  unusual.  Murchison  thus  describes  a  case,  which 
is  especially  interesting  by  reason  of  the  coexistence  of 
cirrhosis  and  cancer:  "Liver  weighed  seventy-two 
ounces  ;  right  was  relatively  much  enlarged,  measuring 
nine  inches  transversely,  while  left  lobe  was  much  atro- 
phied and  a  mere  appendage  to  right,  not  exceeding  one 
and  a  half  inch  in  its  transverse  diameter  ;  greater  part 
of  diminutive  left  lobe  granular  on  surface,  and  pre- 
sented on  section  appearances  characteristic  of  cirrho- 
sis. .  .  .  Whole  surface  of  right  lobe  covered  with 
prominent  nodules,  varying  in  size  from  a  pea  to  a  large 
cherry,  the  largest  being  very  elastic  or  almost  fluctuat- 
ing. .  .  .  The  structure  of  right  lobe  was  extremely 
dense  ;  and  on  making  a  section  it  appeared  to  consist  of 
two  abnormal  elements,  a  groundwork  of  firm,  gray, 
cirrhous-looking  tissue,  infiltrated  with  a  creamy  .yel- 
lowish juice,  and  containing  a  number  of  cavities  up  to 
size  of  a  cherry,  filled  with  a  soft,  pulpy,  bright  yellow 
substance  ;  whole  of  right  lobe  appeared  to  be  made  up 
of  these  abnormal  elements,  and  scarcely  presented  at 
any  part  a  trace  of  natural  glandular  tissue  or  of  bile- 
ducts." 

Secondary  cancer  of  the  liver  is  a  comparatively  com- 
mon affection,  and  may  be  developed  after  any  form  of 
primary  carcinoma.  In  order  of  frequency  it  follows 
cancer  of  the  stomach,  uterus,  mamma',  intestines,  and 
ovaries.  Not  infrequently  it  quite  overshadows  the  pri- 
mary growth  by  the  enormous  size  attained,  and  the 
varied  and  characteristic  symptoms  produced.  Before 
death,  probabilities  of  the  existence  of  a  primary  cancer 
of  some  other  organ  can  often  be  inferred  only  from 
analogy  and  from  the  multiple  form  of  the  hepatic  growth, 
since  the  symptoms  and  signs  arising  from  the  primary 
tumor  may  be  so  slight  as  entirely  to  escape  detec- 
tion. A  case  which  was  under  the  observation  of  the 
writer  during  the  preparation  of  this  article  well  illus- 
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trat<  -  this  poinl  A  i  ancer  of  the  liver  was  sei  ondarj  to 
a  Mini  la  i  growth  affecting  i  in'  cardiac  orifice  "I  the  ^i>  >mi- 
i  ;  11.  i  an.  ii  produced  qo  constriction  of  the 
orifice,  and  was  absolutely  onact panied  by  an\  symp- 
toms whatsoever  ;  while  the  hepatic  cancer  attained  the 
enormous  w<  Ighl  of  sixteen  pounds,  ami  produced  a 
and  characteristic  symptoms.  Ii  is  sometimes  verj  diffl- 
cult  or  quite  impossible  to  determine  absolutely,  in  a  given 
case,  whether  an  hepatic  cancer  is  primary  or  secondary 
I.,  a  growth  affecting  some  other  organ.  Tin-  hepatic 
tumors  maj  be  much  larger  ami  apparently  older,  and 
i  in  ill  - 1  in  native  changes  maj  be  much  farther  advanced, 
and  yel  l>r  iln-  secondary  growths.  Ii  N  onlj  through 
tin-  possibility  of  following  the  route  taken  by  the  cancer 
particles  thai  such  questions  can  be  answered.  In  cases 
this  kind  numerous  veins  ami  lymphatics,  filled  with 
i.in  owths,  can  sometimes  be  discovered,  which 
give  unmistakable  evidence  of  thi  ollowedandof 
manner  of  extension  (Schueppel).  Without  these  ii 
would  be  impossible  to  infer  the  relation  of  the  different 
vths  in  ca«-l  i  other,  In  \  iew  of  our  knowledge  of  the 
usual  relations  in  Buch  cases,  the  assumption  seems  war- 
ranted, in  an\  case  where  there  is  a  cancer  implicating 
simultaneously  tin-  liver  ami  anyone  "i  tin-  abdominal 
organs  whose  bl 1  supplj  contributes  i"  the  portal  sys- 
tem,thai  the  hepatic  growth  is  the  sec lary  formation 

(Si  huepp  b 

Primary  carcinomata  of  tin-  liver  an-  subjecl  to  the 
same  forms  of  degeneration  which  are  found  in  carcino- 
mata  of  other  organs.     Secondary  carcii tats    of  the 

liver  usually  appear  in  the  form  of  multiple  nodules  dis- 
seminated throughout  the  organ.  They  also  incur  as 
single  growths  oi  large  si/e.  or  as  diffuse  infiltrations  of 
tin-  organ;  bul  these  types  an-  very  unusual,  in  the 
nodular  form  the  individual  tumors  vary  in  size  from 
thai  ni'  a  pea  i"  masses  as  large  a-  a  child's  head.  They 
may  in-  of  a  dense  consistence,  or,  as  is  more  often  the 
case,  they  may  l«-  sofl  ami  semi-fluctuating.  Sometimes 
tin-  centres  of  man}  of  the  masses  have  undergone  de- 
ii  rath  c  changes  they  have  softened,  and  cysts  have 
been  formed  filled  with  a  cancerous  fiuid  more  or  less 
tinged  with  blood.  When  the  softening  in  the  nodules 
is  very  general  this  form  is  sometimes  called  cystic  can- 
cer In  other  cases  portions  undergo  fatty  degeneration, 
become  cheesy,  are  in  pari  absorbed,  and  the  centre  of 
the  nodule,  it'  situated  on  the  surface  of  the  liver,  be- 
comes depressed  or  umbilicated.  The  capsule  of  the 
liver  over  the  new  growths  is  generally  thickened, 
opaque,  and  adherent.  There  may  be  adhesions  to  sur 
roum  his.  or  to  the  parietal  peritoneum,  from  a 

circumscribed  peritonitis.  The  color  of  the  growths  is 
usually  adirty  grayish-white,  bul  if  they  are  very  vascu- 
lar ii  is  reddish,  or  il  may  be  yellow  from  bile-staining; 
or.  if  the  cancer  is  of  the  melanotic  type,  ii  is  a  dark, 
brovi  Dish  black. 

The  nu  in  in  i  of  nodules  varies  within  the  widest  limits. 
I;  ml',  there  maj  he  bul  one,  ami.  again,  there  may  be 
hundreds  of  smaller  or  larger  imh-ms  scattered  every- 
where through  tin-  organ,  underneath  the  capsule  and  in 
its  subs  tan 

Tin-  tumors  an-  generally  more  or  less  circumscribed, 
and  occasionally  an-  distinctly  encapsulated.  As  a  rule. 
however,  thej  are  nol  Burrounded  bj  a  distinct  capsule. 
lint  i  In-  growths  have  become  developed  in  the  organ  and 
have  displaced  the  normal  tissue,  so  thai  this  is  found 
enveloping  them.  The  liver  i-  usually  greatly  deformed, 
and  i  ii  an  enormous  Bize.     Dr.  E.  G.  Janeway 

has  told  the  writer  of  a  case  in  which  the  organ  weighed 
twenty  ti\e  pounds,  During  the  preparation  of  this  arti- 
cle the  writer  performed  aut  two  cases,  in  which 
the  weight  of  the  organ  was  twelve  ami  sixteen  pounds, 
respectively.     This  size  fa   n,,i    infrequently  attained. 

When    the   gTOWthfi    are    liwniil.'U-    .Hid    ol     large   si/e    ihe 

normal  liver  tissue  maj  '•  almost  destroyed,  not  more 
than  one  third  or  one  fourth  remaining.  The  portion  of 
tin'  gland  between  the  nodules  Is  g<  Derail]  about  normal. 
Tin  hepatic  substance  apparently  is  not  often  coin 
pressed,  although  the  vessels  may  be  greatly  dilated,  but 
becnis  rather  to  Be  simply  replaced  by  Hie  cancerous  tissue, 


nently  a  certain  degree  of  icterus  is  developed, 

ami  then  both  the  hepatic  tissue  and  the  cancerous  ma 
become    bile-stained.      Icterus   generally   develops  only 
when  tin    growth  involves  or  compresses  the  gall-du 
thus  preventing  the  escape  of  the  bile. 

The  gall-bladder  and  ducts  are  also  commonly  the  site 
:  irj  Lin. nth-,  ami  Bome  of  tin   portal  . 
hepatic  -  frequently  tilled  with  soft,  cancel 

mbi. 

Of  course,  in  cases  of  secondary  cancer  of  the  liver 
then      n  i  rule,  similar  deposits  in  other  organs, 

the  lungS,  especially,  ale  likely  to  lie  allecled. 

The  microscopical  appearances  of  primary  hepatic caa> 
cer  do  imt  differ  materially  from  those  of  carcinomata 
of  other  organs.  The  medullary  type  is  the  one  usually 
found.  The  connective  tissue  is  developed  toa  compara- 
tively small  extent,  and  the  alveoli  are  large.  The  cells 
contained  in  the  spaces  vary  in  a  general  waj ,  as  the. 
in  carcinomata  of  other  organs. 

The  secondary  forms  show  for  the  most  part  exact  re- 
productions  of  the  structure  of  the  original  growths, 
( lonsequently  the  nodules  pri  it  variations  in  his- 

tological structure.  Thi  y  may  beof  the  scirrhous,  medul- 
lary, or  colloid  type.  The  cylindrical  n  lied  cancers  are 
common,  since  hepatic  growths  are  so  often  secondary 
to  primary  growths  of  the  stomach,  where  this  form  is 
the  usual  one.  In  these  the  alveoli  are  long  and  tubular, 
very  like  the  tubular  "lands,  and  arc  lined  by  deep  cylin- 
drical cells. 

Something  should  he  added  iii  regard  to  pigment  caa- 
cer  or  mekmosareoma  of  the  liver.  This  js  a  very 
rare  form  of  hepatic  cancer.  A  few  cases  of  primary 
growths  of  this,  kind  in  ihe  liver  have  been  reported,  Imt 
usually  they  an-  secondary  to  similar  growths  in  tin-  i 
They  appear  as  a  diffuse  infiltration  of  the  orpin,  or  as 
multiple  nodules  of  varying  si/e  and  consistence.  On 
seci  ii  in  these  nodules  present  a  dark-brow  n  or  brownish- 
black  appearance,  with  hen-  and  then-  lighter-colored, 
grayish  patches.  While  preparing  this  article  a  case  of 
this  kind  occurred  in  the  hospital  service  of  the  writer. 
It  was  apparently  a  primary  growth  in  the  liver,  and 
there  was  no  historj  gii en  oi'  the  exist*  nee  of  a  tumor  of 
any  kind.  Hcwever,  it  was  noticed  that  one  eye  had 
Ihi  n  enucleated,  and  probably  the  hepatic  growth  was 
secondary  i"  a  primary  growth  in  this  organ.  There 
was  no  recurrence  <>t  the  growth  in  the  eye-socket,  and 
ii  was  impossible  to  gain  any  history  in  regard  to  this 
point  ;  hut  in  view  of  the  extreme  rarity  of  the  primary 
growth,  it  seems  probable  that  this  was  the  ease,  p 
hly  iln-  history  in  some  of  the  other  supposed  cases  of 
primary  melano-sarcoma  <>f  the  liver  may  have  been  the 
same  as  l  his.  In  the  case  referred  to  the  growth  in  the  liver 
was  in  the  form  of  an  enormous  mass,  involvings  large 
portion  of  the  righl  lobe  of  the  liver,  with  smaller  noil 
varying  in  size,  disseminated  through  the  remainder  of  the 
organ.  Tin-  tumors  h  ere  of  a  dense,  fibrous  consistence, 
and  in  large  part  win-  of  a  very  dark  brownish-black 
color.  There  were  a  tew  smaller  tumors,  which  were 
of  a  U'ghl  color,  and  were  cystic.  A  portion,  of  course, 
of  the  larger  tumors  was  also  of  a  lighter  gray  color. 
There  wen-  secondary  deposits  everywhere  throughout 
the  body,  in  the  heart,  lungs,  peritoneum,  mesenteric 
glands,  brain,  ribs,  vertebrae,  cranial  bones,  etc.  The 
appearance  and  structure  of  these  deposits  were  the  same 
as  those  of  the  hepatic  grow tha 

Nodules  were  found  involving  the  seventh  and  eighth 
rihs  on  the  right  side,  just  a  little  external  to  the  angles. 
Tii,  osseous  substance  at  the  points  affected  was  com- 
pletely replaced  by  the  new-growth.  The  bodies  of  the 
second,  third,  and  fourth  dorsal  vertebra?  were  similarly 
affected,  and  the  growth  had  extended  to.  imt  not  impli- 
i  at.  d.  the  membranes  of  ihe  cord.  Death  occurred  in  this 
case  in  coma,  with  convulsions  confined  to  the  leftside. 
There  was  a  small  tumor  in  the  paracentral  lobule  on  the 
right  side,  and  several  other  small  growths  in  different 
parts  "f  the  cortex. 

Symptomatology.  —  In  the  majority  of  eases,  cancer  of 
the  liver  is  accompanied  by  symptoms  so  characteristic, 
that  there  is  no  dilliculty  in  quickly  arriving  at  a  diagno- 
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sis  ;  but  occasionally  the  growth  may  remain  so  small,  or 
be  accompanied  by  so  few  characteristic  symptoms,  or 
be  so  overshadowed  by  the  primary  growths  or  the  com- 
plications, that  its  presence  is  only  revealed  at  the  au- 
topsy. In  cases  of  this  kind  the  symptoms  are  very  in- 
definite. The  patient's  general  health  seems  to  be  failing, 
he  loses  strength,  his  weight  decreases,  he  has  vague  pains 
in  the  back,  abdomen,  and  limbs,  his  appetite  fails,  and 
he  may  have  some  nausea  or  vomiting,  or  disturbance  of 
digestion,  and  constipation  ;  the  color  of  his  skin  becomes 
changed,  and  finally  a  marked  cachexia  develops.  The 
most  careful  examination  does  not  reveal  the  presence  of 
any  perceptible  organic  disease,  still  the  patient  rapidly 
loses  ground  ;  finally  oedema  of  the  lower  extremities  de- 
velops, and  perhaps  ascites  or  jaundice  appears,  ami  the 
patient  dies  of  exhaustion.  The  autopsy  reveals  the  pres- 
ence of  numerous  cancerous  nodules  in  the  liver,  with  or 
without  the  presence  of  a  primary  cancer  of  the  uterus, 
ovaries,  stomach,  or  pancreas.  These,  however,  are  not 
the  features  in  the  majority  of  cases,  for  cancer  of  the  liver 
has  a  marked  tendency  to  attain  a  considerable  size,  and 
the  enlargement  of  the  liver — whether  the  growth  is  of 
the  nodular  or  diffuse  form — when  taken  in  connection 
with  the  age  and  history  of  the  patient,  and  the  absence 
of  any  other  sufficient  cause  for  the  increase  in  size, 
will  at  once  arouse  suspicion  of  the  nature  of  the  disease. 
We  shall  take  up  the  symptoms  usually  found  in  the  or- 
der of  their  importance  and  frequency. 

The  enlargement  of  the  liver  is  the  most  important 
point  in  the  diagnosis,  and  is  often  the  first  indication  of 
serious  disease.  This  enlargement  is  usually  consider- 
able, and  may  sometimes  be  enormous,  so  that  the  larger 
part  of  the  abdominal  cavity  is  occupied  by  the  growth, 
and  the  diaphragm  is  pushed  up  to  the  second  or  third 
intercostal  space.  No  other  form  of  disease  which  occurs 
in  the  liver  produces  such  a  great  increase  in  the  size  as 
carcinoma.  The  organ  often  weighs  from  fifteen  to  eigh- 
teen pounds,  and  occasionally  as  much  as  twenty-rive 
pounds  (Janeway  ;  Axel  Key,  Hygeia,  Bd.  xxvii.,  1865). 
Within  a  year  the  writer  has  seen  four  cases,  where  the 
weight  of  the  liver  was  from  twelve  to  sixteen  pounds. 

Carcinoma  of  the  liver  usually  occurs  in  the  nodular 
form,  hence  the  enlargement  is  irregular,  and  the  pres- 
ence of  the  individual  nodules  projecting  from  the  sur- 
face may  be  easily  detected  through  the  abdominal  wall. 
AVhen  the  patient  has  become  much  emaciated,  and  the 
nodules  are  of  large  size,  the  projections  which  they  may 
cause  ina}r  sometimes  be  readily  seen.  Not  only  does  the 
surface  become  nodular,  but  the  border  becomes  very  ir- 
regular, and  masses  of  the  new-growth  can  be  felt  extend- 
ing beyond  it.  Occasionally  it  is  possible  to  make  out  a 
depression  in  the  centre  of  one  or  more  of  the  nodules 
(umbilication).  The  consistence  of  the  growths  varies 
within  the  widest  limits.  They  may  be  hard  and  resist- 
ant, or  they  may  be  soft  and  semi-fluctuating.  The 
growth  of  these  masses  is  sometimes  so  rapid  that  the  in- 
crease in  size  is  easily  perceptible  from  week  to  week. 
In  the  month  preceding  the  preparation  of  this  article, 
four  cases  of  carcinoma  of  the  liver  occurred  in  the  dif- 
ferent hospital  services  of  the  writer.  In  two  of  these  the 
rapid  increase  in  size  of  individual  nodules  could  be  read- 
ily made  out. 

The  enlargement,  in  some  cases,  assumes  the  form  of  a 
single  large  tumor,  affecting  either  the  right  or  left  lobe, 
and  then  may  project  upward,  pushing  up  the  diaphragm, 
or  downward  into  the  abdominal  cavity,  or  backward 
against  the  spinal  column,  causing  erosion  of  tire  verte- 
brae, or  forward,  producing  a  prominent  projection  of  the 
anterior  abdominal  wall.  Again,  the  cancer  may  appear 
as  a  diffuse  infiltration  of  the  liver.  In  such  cases  there 
is  a  symmetrical  and  uniform  enlargement  of  the  organ, 
and  the  differential  diagnosis  is  rendered  more  difficult. 

Pain  is  the  symptom  which,  perhaps,  stands  next  to 
enlargement  in  the  order  of  frequency.  This  is  present, 
to  a  greater  or  less  degree,  at  some  time  in  the  course  of 
the  disease,  in  a  large  proportion  of  cases.  However,  it 
may  be  almost  entirely  absent  throughout  the  whole 
course.  When  present, "it  varies  in  character  and  sever- 
ity, and  may  be  dull  and  heavy,  or  agonizing  in  its  inten- 


sity. It  usually  increases  as  the  tumor  grows  larger. 
The  patient  is  sometimes  almost  free  from  suffering  dur- 
ing the  day,  but  his  nights  are  rendered  sleepless  by  the 
severe,  constant  or  paroxysmal  pain.  It  radiates  to  the 
shoulder,  back,  and  loins.  Tenderness  on  pressure  over 
the  liver  is  often  marked,  and  may  be  excessive  directly 
over  the  nodules.  This  is  due  to  a  circumscribed  peri- 
hepatitis, and  occasionally,  as  the  result  of  this,  there  may 
be  found  on  palpation  friction  fremitus,  and  on  auscul- 
tation a  friction  murmur.  The  severity  of  the  pain  in 
different  cases  seems  to  bear  a  fairly  constant  relation  to 
the  amount  of  peritonitis,  and  to  the  position  of  the  nod- 
ules as  regards  the  peritoneum.  When  the  nodules  are 
deeply  seated  and  do  not  involve  the  peritoneum,  the  af- 
fection may  be  accompanied  with  but  little  pain.  There 
may  also  be  pain  in  different  parts  of  the  body,  due  to  the 
development  of  secondary  growths. 

Icterus  is  present  in  about  forty  per  cent,  of  the  cases. 
Sometimes  it  is  very  marked,  and  appears  early  in  the 
disease.  As  a  rule,  it  is  only  developed  when  there  is 
obstruction  of  the  bile-ducts,  from  cither  compression  or 
obliteration.  Sometimes  the  obstruction  is  due  to  en- 
largement of  glands  in  the  portal  fissure,  and  to  compres- 
sion of  the  ducts.  When  the  ducts  are  not  involved, 
nearly  the  whole  of  the  liver  substance  may  be  destroyed 
without  the  production  of  jaundice.  The  coexistence 
of  enlargement  of  the  liver  with  persistent  jaundice, 
especially  in  old  subjects,  should  always  arouse  the  sus- 
picion of  carcinoma,  as  this  is  the  most  frequent  cause  of 
this  combination  of  symptoms. 

(Edema  of  the  lower  extremities  and  ascites  are  present  in 
many  cases  in  the  later  stages  of  the  disease.  The  cause  of 
these  symptoms  is  usually  compression  or  implication  of 
some  of  the  large  branches  of  the  portal  vein,  or  pressure 
upon  the  vena  cava.  The  fluid  found  in  the  abdominal 
cavity  is  generally  a  simple  dropsical  effusion.  How- 
ever, there  may  be  a  cancerous  peritonitis  with  effusion. 
In  these  cases  there  is  great  distention  of  the  abdomen, 
and  tympanitis,  the  liver  is  pushed  up,  the  abdominal 
walls  are  rigid,  pressure  causes  much  pain,  palpation 
shows  the  existence  of  rounded  masses  in  the  abdomen, 
and  there  is  a  large  collection  of  abdominal  fluid.  Hectic 
fever  comes  on  and,  in  short,  the  case  presents  the  symp- 
toms and  appearances  characteristic  of  tubercular  peri- 
tonitis, and  is  supposed  to  be  this.  In  other  cases  there 
is  a  large  collection  of  ascitic  fluid  which  appears  early, 
and  a  diagnosis  of  cirrhosis  may  be  easily  made.  In 
place  of  a  cancerous  peritonitis  a  chronic  exudative  peri- 
tonitis may  be  set  up.  This  commences  as  a  circum- 
scribed perihepatitis,  and  gradually  extends,  finally  impli- 
cating the  whole  of  the  peritoneum.  There  may  also  be 
an  acute  peritonitis,  resulting  from  the  rupture  into  the 
peritoneal  cavity  of  a  soft,  medullaiy,  cystic,  or  fungat- 
ing,  cancerous  nodule. 

The  spleen  is  rarely  enlarged.  This  constitutes  an  im- 
portant point  in  the  differentiation  of  cancerous  enlarge- 
ment of  the  liver  from  that  due  to  hypertrophic  cirrhosis, 
or  amyloid  change.  If  the  spleen  is  the  seat  of  secondary 
deposits,  however,  it  may  also  be  enlarged. 

Rarely  the  superficial  abdominal  veins  become  enlarged, 
but  this  is  not  often  the  case  unless  there  is  considerable 
obstruction  to  the  portal  circulation. 

The  general  constitutional  symptoms  are,  for  the  most 
part,  those  referable  to  the  cancerous  cachexia,  and  are 
more  or  less  indefinite,  and  not  characteristic.  There  are 
loss  of  strength  and  weight,  progressive  emaciation,  dis- 
ordered digestion,  loss  of  appetite,  nausea,  and  perhaps 
vomiting,  constipation  with  occasional  attacks  of  diar- 
rhcea,  indefinite  shifting  pain  in  the  extremities,  back, 
etc.  If  the  hepatic  cancer  be  secondary  to  cancer  of  the 
stomach,  the  gastric  symptoms  may  be  more  severe,  al- 
though sometimes,  even  in  these  cases,  there  are  scarcely 
any  symptoms  that  can  be  referred  to  the  stomach.  The 
writer  recently  had  under  observation  a  case  of  carci- 
noma of  the  liver,  secondary  to  carcinoma  of  the  cardiac 
orifice  of  the  stomach,  in  which  ulceration  had  extended 
almost  completely  around  the  orifice,  but  no  constriction 
or  obstruction  had  been  produced.  In  this  case  there 
were  absolutely  no  gastric  symptoms  at  any  time  in  the 
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course  of  the  disease.  The  urine  i-  scanty  and  highly 
colored,  and  Bometimes  contains  various  abnormal  col 
oring  matters,  the  nature  of  which  is  not  fully  known. 
\\  in  ii  jaundice  exists  tin-  biliary  coloring  matters  are,  of 
..iind  in  the  urine.  [ndi<  an  i-  often  present  ami 
may  exist  in  considerable  quantity  In  a  few  cases  leu- 
cin  and  tyrosin  have  been  found  (Griesinger,  "Archiv 
(1.  llcilk.  1864,  i  Jahrgang,  8.  885).  The  presence 
albumen  or  casts  is  accidental  The  -Kin  becomes  dry, 
wrinkled,  and  thin,  ami  has  a  peculiar  but  characteristic 
discoloration  in  cases  w  here  jaundice  does  not  exist.  The 
discoloration  i-  thai  of  the  cancerous  cachexia. 

Ab  a  lull',  hepatic  cancer  i-  entirely  unaccompanied  by 
fevei  throughout  its  whole  course.  Not  infrequently 
there  is  a  slightly  subnormal  temperature,  and  this  i-  es- 
pecially apt  i"  occur  Dear  the  end  of  lite  But,  on  the 
othei  hand,  cases  which  have  been  free  from  pyrexia 
throughout  their  course,  may  develop  a  high  tempera- 
ture just  at  the  end.  A  case  of  melano-sarcoma  or  pig- 
ment-cancer observed  bj  the  writer,  and  previously  re- 
ferred i".  had  a  high  temperature  during  the  last  i«u  or 
three  days  of  life.  The  autopsy  did  not  show  the  pres 
<i".    of  any  condition  t<>  account   for  it,  excepting  the 

presence  of    the  carcin a.     In  Borne  cases  there  are 

periodic  ami  irregular  exacerbations  of  fever,  occasion 

ally  preceded  bj  a  men-  or  1'—  marked  chill.  The 
writer  has  observed  a  case  of  this  kind.  In  very  rare 
instances  the  disease  maj  be  accompanied  by  fever  from 
the  beginning  t<>  the  end.  <  >f  course,  in  those  cases  w  here 
there  are  complications,  such  as  pleurisy  or  peritonitis, 
there  may  he  lev er  which  is  entirely  independent  of  the 
ni  ■   growth. 

The  pulse  is  nut  much  influenced,  as  a  rule,  as  regards 
frequency.  It  may  he  slightly  retarded  or  somewhat 
quickened,  ami  as  strength  i-  lost  becomes  progressively 

weaker. 

The  other  symptoms  that  occur  are  for  the  most  pari 
accidental  or  due  to  complication.     As  death  approaches 
in  protracted  cases  emaciation  and  cachexia  in  excessive 
-  e  are  present. 

THoj  torn.  In  the  majority  of  cases  there  isno  great 
difficult)  in  differentiating  cancer  of  the  liver  from  the 
other  forms  of  hepatic  diseases,  ami  only  in  a  few  instances 
■w  here  the  liver  remains  of  a  .-mall  size  ami  the  affection 
presents  no  marked  or  characteristic  symptoms,  i-  the 
diagnosis  difficult  or  impossible.     There  are  a  number  of 

!^ii~   bearing  indirectly  u] thesubject,  which  are 

of  value  in  arriving  at  a  diagnosis.  Cancer  of  the  liver, 
in  nearly  three  fourths  of  the  cases,  is  seci  mdary  to  cancer 
ome  other  organ  ;  hence,  the  existence  of  hepatic  en- 
ement  with  a  primary  malignant  growth  of  some 
other  organ,  or  the  development  of  such  enlargement 
after  the  removal  of  a  cancer  of  the  mamma,  uterus,  ovary. 
isverj  significant.  An  hereditary  history  of  cancer 
i-  found  in  about  twentj  per  o  nt.  of  the  cases  A  large 
proportion  of  all  cases  occur  between  the  ages  of  forty 
ami  fiftj  years.  The  form-,  of  disease  which  are  most 
likeh  to  be  mistaken  for  cancer  are  abscess  of  the  liver, 
cirrhosis,  amyloid  degeneration  chronic  catarrh  of  the 
bile  ducts,  or  impacted  -all  si s,  and  multilocular  hy- 
datids, As  regards  cirrhosis  and  amyloid  degeneration, 
the  history,  in  tb  e  of  alcoholism,  and  in  the 
other  oi  Byphilis,  caries  ol  the  hone,  or  some  chronic 
suppurative  process,  throws  much  light  on  the  probable 
nature  of  the  enlargement.  These  points,  when  taken  in 
connection  with  the  remainder  of  the  history,  the  general 
Bymptoms,  the  enlargement  of  the  spleen  in  both  these 
diseases,  the  absence  of  the  cam  erous  ami  their 

more  chronic  course,  will  usuallj  render  the  differentia] 
diagnosis  possible.  Abscess  ot  the  liver  may  at  lir-t  bemis- 
taken  for  cancer,  hut  the  history  and  the<  ourseol  the  di- 
reveal  the  error  Abscess,  although  at  first 
otn  n  unaccompanied  bj  fever,  soon  produces  marked 
pyrexia  with  irregular  and  frequent  chill-.  Jaum 
ascites,  and  oedema  are  absent.  If  a  tumoi  is  perci  ptible, 
an  exploratory  puncture  with  the  needle  of  a  hypodermic 
Byringe  and  the  withdrawal  of  pus,  establishes  the  d 
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chronic  catarrh  of  the  bill  impacted   gall- 


Btones,  may  produce  an  enlargement  of  the  liver  with  ]>er- 
Bistent  jaundice,  and  it  occurring  for  the  first  time  in  an 
old  person  maj  he  diagnosed  a-  carcinoma.      There  i 

In-  with  these  affections re  pain,  nausea,  vomiting,  ami 

progressive  emaciation.     These   diseases,    however, 
not  accompanied  by  ascites  or  cedema ;  their  development 
i-  rapid,  the  enlargement,  a-  a  rule,  i-  not  nodular  ;  there 
i-  usually  some  elevation  ol  temperature,  and  the  duration 
of  the  disease  is  much  longer. 

.Multilocular  hydatid-  maj  closely  resemble  carcinoma, 
hut  (  a-e-  of  this  kind  are  so  rare  in  this  countrj  that  they 
can  be  practically  thrown  out  of  our  consideration.  I 
fiii-  duration,  however,  the  absence  of  the  cancerous 
cachexia,  and  the  enlargement  of  the  spleen  exclude  car- 
cinoma 

Reference  has  already  been  made  to  the  possibility  of 
mistaking  cancer  with  peritonitis  for  a  tubercular  peri- 
tonitis. 

Duration  and  I '  -The  difficulty  of  establishing 

the  exact  time  of  the  beginning  ot  carcinoma  ol  the  liver 
render-  it  impossible  to  determine  ac<  urately  the  duration 
of  the  disease,  and  consequently  only  approximate  esti- 
mates can  he  given.  In  the  majority  of  cases  the  © 
i-  very  rapid,  and  the  time  i-  short  that  elapses,  after  the 
disease  ha-  become  sufficiently  developed  to  render  a  di- 
agnosis possible,  to  the  time  of  death.  Not  infrequently 
there  have  been  indefinite  gastric  symptoms  and  menial 
delusions  present  for  a  longtime  before  the  marked  advent 
of  the  disease. 

In  nineteen  cases  recorded  by  Leichtenstern,  including 
those  of  Frerichs  and  Murchison,  analyzed  with  refer, 
to  this  point,  the  average  duration  was  twenty  weeks 

Treatment.— There  is  very  little  to  he  -aid  under  this 
head.     \Yc  have  m i  remedies  w  hich  have  any  influence  in 
removing  or  checking  the  growth  of  carcinoma.  c< 
quently  the  treatment  must  he  wholly  symptomatic,  and 
he  directed  to  the  relief  of  the  varioii-  symptom-  as  they 

arise,  and  of  the  Buffering  incident  to  the  disease. 

^vu.oviv.  (Jivniv.  Lymphoma,  Adenoma,  Tuber- 
cle, Etc. — The  in  w  growths  found  in  the  liver  aside 
from  carcinoma,  are  of  little  importance.  A  few  <  ases  of 
primary  sarcoma  id'  this  organ  have  been  reported,  hut 
they  are  exceedingly  rare,  and  cannot  he  diagnosticated 
during  life.  Melano-sarcoma  ha-  been  referred  to  in 
connection  with  Carcinoma.  Secondary  sarcomata  of  the 
liver  are  sometimi  -  found  after  primary  growths  in  other 
organs,  but,  with  the  exception  of  the  melanotic  type, 
I  In  v  usually  exi-l  only  in  the  form  of  -mall  nodule-. 
and  are  in. i  accompanied  by  marked  Bymptoms.  In  rare 
instances  they  reach  a  vi  rv  large  si/e.  and  then  resemble 
closely  carcinoma  Gummata  sometimes  appear  in  the 
liver  in  the  form  of  isolated  nodule- scattered  throughout 
the  organ.  They  vary  in  si/e  from  that  of  a  pea  to  that 
of  a  walnut,  ami  are  surrounded  by  translucent  grayish 
hand-  of  lihrous  ii--ue.  which  often  penetrate  into  the 
surrounding  liver-substance.  On  section  ami  microscop- 
ically, tin  v  -how  the  appearance-  of  gummata  in  other 
organs.  Tin  ir  presence,  when  unaccompanied  by  -ypui- 
litic  cirrhosis,  i-  rarely  the  cause  of  any  decided  symp- 
toms. When  numerous  ami  of  considerable  size,  they 
may  produce  a  nodular  condition  of  the  organ  which 
closely  resembles  that  caused  by  carcinoma.  However, 
the  hi'-Iory.  th  I  treatment,  and  the  course  of  the 

disease  will  render  the  diagnosis  easy.  Numerous  gum- 
mata of  small  -i/e  are  sometimes  found  in  the  liver  of 
new   horn  children. 

In  leucoi  vlh.emia  and  pscudo-leueoevlha  mia.  -mall 
of  round  cells,  lymphomata,  are  often  found 
in  large  number  disseminated  through  the  liver.  Tl 
little  masses  are  usually  deposited  in  the  interlobular  con- 
nective tissue,  hui  they  maj  be  also  present  in  the  sub- 
Btance  of  the  lobule,  and  arc  sometimes  so  numerous  a-  to 
produce  considerable  enlargement  of  tin1  organ. 

In  typhoid  fever,  diphtheria,  -mall  pox.  and  scarlatina 
the  so-called  miliary  lymphomata  may  he  present  in  the 
liver.  These  are  composed  of  small  masses  of  lymphoid 
cell-  lying  in  a  delicate  reticulum  of  connective  tissue. 
Thev  maj  consist  onlv  of  a  hyperplasia  ol  the  lymphoid 
normally  found  in  the  organ. 
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Adenomata  constitute  rare  forms  of  new-growths  in  the 
liver,  and  occur  in  two  forms:  1st,  as  a  diffuse  infiltration  of 
the  organ  ;  2d,  as  multiple  nodules.  Clinically  the}-  may 
present  most  of  the  symptoms  found  in  carcinoma,  but 
the  affection  is  of  longer  duration  and  does  not  produce 
the  characteristic  cachexia.  As  regards  histological  struct- 
ure, they  sometimes  possess  essentially  the  same  structure 
as  normal  liver-tissue,  or  they  may  resemble  very  closely 
carcinoma. 

In  the  course  of  a  general  tuberculosis,  small  miliary 
tubercles  in  countless  numbers  are  frequently  found  in 
the  liver.  These  vary  in  size  from  those  which  are  mi- 
croscopic to  those  which  are  one  or  two  millimetres  in  di- 
ameter. In  rare  cases  the  so-called  solitary  tubercles  are 
found  here.  They  are  of  considerable  size,  sometimes 
reaching  that  of  a  walnut,  and  have  cheesy  centres.  In 
the  periphery  of  the  nodules  there  may  be  a  new-growth 
of  connective  tissue.  These  masses  are  not  numerous  and 
are  scattered  throughout  the  organ. 

Cavernous  angiomata  are  of  not  infrequent  occurrence. 
These  tumors  arc  of  small  size  and  have  no  practical  sig- 
nificance. When  situated  on  the  surface  of  the  organ, 
they  form  soft,  slightly  elevated,  dark -bluish  masses. 
Sometimes  they  are  circumscribed,  and  sometimes 
blend  imperceptibly  with  the  normal  liver-tissue.  Mi- 
croscopically they  are  seen  to  consist  of  irregular  in- 
ter-communicating cavities  filled  with  blood.  The  walls 
are  formed  of  connective  tissue  and  often  contain  blood- 
vessels. These  tumors  are  believed  to  be  formed  by  the 
dilatation  of  the  liver  capillaries  and  atrophy  of  the  liver- 
.  cells. 

Dilatation  cysts  and  cysts  of  apparently  new-formation 
are  occasionally  found  in  the  liver.  The  dilatation  cysts 
are  formed  from  the  bile-ducts  as  the  result  of  some  ob- 
struction in  their  course.  The  cysts  of  new-formation 
are  usually  of  small  size,  and  sometimes  occur  in  connec- 
tion with  similar  changes  in  the  kidney.  In  a  case  re- 
.  cently  seen  by  the  writer,  where  there  was  a  remarkable 
cystic  change  in  the  kidneys  (one  kidney  weighing  fifty- 
seven  ounces  and  the  other  fifty-nine),  numerous  small 
cysts  were  found  scattered  through  the  liver,  and  in  ad- 
dition there  was  a  new-growth  in  the  left  lobe  apparently 
of  a  cancerous  nature.  The  nature  of  these  cysts  is  not 
well  understood. 

Fibromata,  gliomata,  lipomata,  and  neuromata  of  small 
size  have  been  described  as  occurring  in  the  liver,  but 
they  have  no  practical  significance. 

Hermann  M.  Biggs. 


LIVER,    SYPHILITIC    INFLAMMATION     OF    THE. 

Both  anatomically  and  clinically,  syphilitic  hepatitis  and 
peri-hcpatitis  are  worthy  of  separate  mention. 

In  congenital  syphilis  the  liver  is  one  of  the  internal 
organs  most  frequently  involved.  The  process  is  diffused. 
Acquired  syphilis  is  made  manifest  by  an  inflammation 
of  the  capsule,  or  by  circumscribed  areas  of  inflammation 
(gumma).  Gumma  or  syphiloma  is  also  found  in  the  con- 
genital form  of  the  disease. 

In  the  diffused  form  of  inflammation  the  organ  is 
enlarged  and  indurated.  The  capsule  is  thickened  and 
opaque,  but  the  process  does  not  extend  into  the  hepatic 
tissue  from  the  surface.  Large  areas  of  the  hepatic 
structure  are  transformed  into  a  pale,  hard,  dense  tissue. 
The  liver-tissue  is  destroyed.  The  absence  of  granula- 
tions,^ and  the  great  extent  of  the  fibrous  mass,  alone  dis- 
tinguish it  from  true  cirrhosis.  An  extensive  change  may 
be  found  by  microscopical  examination,  which  was  not 
apparent  to  the  naked  eye.  It  occurs  in  the  early  stages  of 
the  disease.  On  microscopical  examination  there  is  found 
an  increase  of  the  inter-  and  intra-lobular  connective 
tissue,  shrunken  granular  liver-cells,  in  many  of  which 
the  nuclei  are  obscured  or  entirely  lost.  New  bile-ducts, 
or  rather,  an  appearance  that  simulates  them,  is  observed, 
and  new  blood-vessels  (capillaries)  are  formed. 

In  syphilitic  peri-hepatitis  the  distinction  from  ordinary 

peri-hepatitis  is  made  only  by   the  increased   denseness 

and  thickness  of  the  new  tissue.     Syphilitic  gummata 

are  presented  in  the  form  of  large  caseating  masses,  or 
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of  an  abundance  of  small  tubercular-like  masses,  uni- 
formly infiltrating  the  hepatic  tissue.  The  suppuration 
and  absorption  of  gummous  masses,  or  the  destruction 
of  large  areas  of  liver-tissue  by  pressure,  causes  an 
appearance  of  lobulation  on  the  surface  of  the  organ. 
The  gummata  are  most  frequently  developed  in  the  sus- 
pensory ligament,  the  connective  tissue  of  Glisson's  cap- 
sule as  it  enters  the  liver,  or  along  the  course  of  the 
portal  vein. 

The  symptoms  of  syphilitic  hepatitis  are  usually  com- 
bined with  other  evidences  of  the  general  disorder.  In 
adults  the  symptoms  of  a  peri-hepatitis  long-continued 
are  usually  the  only  sign  of  hepatic  change.  In  infants 
with  congenital  syphilis,  rarely  in  the  acquired  form  in 
adults,  the  liver  is  much  enlarged,  its  border  is  thick- 
ened, rounded,  or  nodulated.  On  the  surface  of  the 
liver,  nodules  or  small  protuberances  are  detected  on  pal- 
pation, and  sometimes  deep  furrows  are  felt.  A  peri- 
hepatitis may  be  detected  by  palpation,  by  a  friction-mur- 
mur, and  by  fixation  of  the  liver,  movement  synchronous 
with  respiration  being  absent. 

The  enlarged  liver  causes  a  sense  of  weight  and  fulness 
in  the  right  hypochondrium.  Pain  is  often  present,  and 
severe  and  persistent  in  accordance  with  the  degree  of 
inflammation  of  the  capsule.  Some  tenderness  is  shown 
on  palpation.  In  infants,  drawing  up  of  the  legs  and  cry- 
ing are  the  signs  of  pain.  In  adults,  the  attendant  symp- 
toms  are  those  of  cirrhosis  of  the  liver,  with  the  other 
general  and  local  symptoms  of  constitutional  syphilis. 
Ascites,  haemorrhages  from  the  mucous  membrane  of  the 
stomach  and  bowels,  and  diarrhoea,  are  common  in  little 
children.  Icterus  is  rare,  and  when  present  is  usually 
due  to  the  pressure  of  the  enlarged  glands  in  the  hepatic 
fissure.  Albuminuria  ami  other  evidences  of  amyloid 
disease  may  be  present.  The  spleen  is  almost  always 
enlarged  from  amyloid  disease  or  congestion.  The  lym- 
phatic glands  generally,  may  be  enlarged.  A  pale,  earth- 
colored  complexion  is  characteristic  of  congenital  syphi- 
lis. The  affections  of  the  skin,  mucous  membranes,  and 
bones  common  to  the  constitutional  vice  are  present,  or 
the  signs  of  their  former  existence  are  evident. 

The  history,  the  co-existing  lesions,  and  the  local 
manifestations,  are  all  important  to  remember  in  the  diag- 
nosis. The  disease  has  been  confounded  with  cancer  of 
the  liver.  The  longer  duration,  the  greater  hardness 
of  the  nodules,  the  slower  growth  of  the  entire  mass  and 
of  the  individual  nodules,  together  with  enlargement  of 
the  spleen,  and  albuminuria,  serve  to  distinguish  syphilitic 
hepatitis. 

The  course  of  syphilitic  hepatitis  is  insidious,  the  dura- 
tion long,  and  the  prognosis  of  the  congenital  variety  very 
serious.  Cases  are  recorded  of  recovery  from  acquired 
visceral  syphilis,  and  we  often  see  the  remains  of  syphi- 
litic hepatitis  on  the  post-mortem  table. 

The  treatment,  of  course,  is  the  treatment  of  constitu- 
tional syphilis.  Iodine  or  iodide  of  potassium  and  mer- 
cury must  be  administered  internally,  and  tonics  and 
stimulants  given  in  accordance  with  the  general  indica- 
tions. In  extreme  marasmus,  tonics  are  used,  and  anti- 
syphilitic  remedies  withheld.  John  II.  Alusser. 


LOBELIA,  V.  S.  Ph.;  Br.  Ph.  (Ilcrba  Lobelia?,  Ph.  G.: 
Label  ic  enflie,  Codex  Med.;  Indian  Tobacco).  The  flower- 
ing herb  of  Lobelia  inflata  Linn.,  order  Lobeliacem.  This 
is  an  annual  herb  from  twenty  to  fifty  centimetres  (eight 
to  twenty  inches)  high,  with  an  upright,  branching,  leafy 
stem  and  thin  oval,  nearly  or  quite  sessile,  slightly  hairy 
leaves.  Inflorescence  composed  of  spike-like  racemes, 
terminating  the  strongly  excurrent  stem  and  the  branches, 
making  altogether  a  lax  pyramidal,  leafy  panicle.  Flow- 
ers small,  consisting  of  a  five-toothed  calyx  adherent  to 
the  ovary  and  becoming  markedly  inflated  in  fruit  ;  a 
labiate  corolla  with  a  narrow  tube  open  on  the  apparently 
upper  side  to  its  base,  and  a  five-lobed  border  of  which 
the  two  lobes  next  the  fissure  are  erect,  narrow,  and 
pointed,  the  other  three  broader  and  spreading  ;  stamens, 
five,  syugenesious,  ovary  two-celled  with  innumerable 
microscopic  ovules.     Seeds  very  fine  (about  as  large  as 
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Fig     21S2.  —  Lobelia 
i    Flowers  and 
Fruit.     (Baillon.) 


In]  >n  li  ii  grains,  n  bleb  ihej  resemble  in  mass),  light  brown, 
oblong,  with  a  handsome  reticulated  testa  All  pan 
the  planl  contain,  when  fresh,  an  acrid,  milky  juice,  and 
have  an  exceedingly  sharp,  peppery,  tobacco-like  taste, 
lia  is  an  abundant  pasture-weed,  growing  in  most 
parts  ol  the  United  States.  The  know  ledge  ol  its  use  was 
received  from  the  aborigines,  and  is  Beveral  centuries  old. 
The  leaves  and  tops  are  officinal,  their 
gi  neral  description  is  given  above. 
Tin-  separated  seeds  are  also  an  article 
of  commi  rce,  and  stronger  than  the 
whole  herb 

(  Iomfosi  i  tow.-  The  mosl  importanl 
ingredient  of  Lol  elia  is  a  volatile  liquid 
alkaloid  lobeline,  "an  oily  yellowish 
fluid  with  a  Btrong  alkaline  reaction, 
(  specially  when  in  solution.  In  the 
pure  state  it  smells  slightly  of  the 
plant, but  more  strongl]  when  mixed 
w  ith  ammonia,  fts  taste  i-  pungi  nt 
and  tobacco  like,  and  w  hen  taken  in 
minute  doses  it  exercises  in  a  pob  at 
manner  the  pi  'i-1  nous  action  of  the 
drug.  It  dissolves  in  water,  but  more 
ly  in  alcohol  or  ether.  1 1  neutral- 
izes acids  ami  forms  with  some,  crys- 
talline   >alls."      Although     Volatile,    it 

is  decomposed  by  a  high  heat.  Lo- 
belia  contains  also  < s«<  ntial  oil  and  a 
doubtful  Bubstance,  lobelaerin,  prob- 
ably a  compound  of  lobeline  and  lo- 
in id. 
Ai  i  io\  wii  Use. —  This  herb  has 
had  in  times  past  an  extensive  exploy- 
ment  in  this  country  at  the  hands  of  ir- 
regular practitioners  of  the  "  Thompsonian "  school,  and 
the  in-  rn  "Eclectics."     Despite  its  verj  active 

and  dangerous  qualities,  it  is  still  not  infrequently  called 
for  as  a  family  medicine.  Regular  physicians  have  never 
used  it  extensively,  but  neither  has  it  been  altogether 
m  Erlech  d  by  them.  It  was  in  far  more  frequent  demand 
fiftj  \cai's  ago  than  it  is  now.  In  small  doses  it  creates  a 
feeling  of  burning  or  smarting  in  the  mouth,  oesophagus, 
and  Btomach,  from  its  locallj  irritant  action.  Nausea, 
giddiness,  prostration,  and  vomiting  are  also  the  results 
of  small  and  moderate  medicinal  doses,  in  fact,  it  used 
used  chieflj  to  produce  nausea  and  vomiting.  In 
Mid  poisonous  doses  it  is  an  alarming  depressant  of 
the  tobacco  and  tartar  emetic  kind.  Numerous  cases  of 
fatal  poisoning  by  it.  when  taken  for  therapeutic  pur- 
have  occurred.  Death  is  produced  by  paralysis 
of  the  respiratory  functions  as  well  as  by  depression  ol  the 
hearts  action.  Coma  and  convulsions  sometimes  occur. 
It  has  been  considerably  used  in  small  doses  as  an  ingre- 
dient of  nauseating  cough  mixtures  and  for  asthma,  and 

i  r  emi  tic  ones  in  spaa lie  and  actual  croup,  but 

immended. 
Administration.     The  dosein  Bubstance  asanause- 
anl  i-  one  or  two  decigrammes;  as  an  emetic.  Bay  one 
gramme  and  a  half  (gr.  xx.).   A  drachm  of  the  powdered 

leaves  has  caused  death       The  preparations  are  the  Vine- 

gai      i  /     ■    m,   I  .  8.  Ph.),  strength  rV,  in  diluted 

acetic  acid;  and  the  fluid  Extract  (Extractum  Lobelia 
Fluidum,  V.  B.  Ph.),  strength  \.  Lobeline  is  not  com- 
mercial, 

A  it  ii  n  Plants      I  er  is  a  small  one,  its  prin- 

cipal genus  being  Lobelia,  of  which  Beveral  species  have 
been  proposed  iii  medicine,  and  others  are  in  common 
cultivation  for  ornament.  One  species,  the  Cardinal 
flower  .      ■    Linn.)  is  the  most  bIiowj   ,,f 

all  our  wild  flowers. 

Am  11  i'  Drugs.— The  depressant  emetics,  in  particu- 
lar, Tobacco,  Veratrttm,  Antimony,  Turpeth  mineral, 
ci<  W,  P.  Botiee. 
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Ind..  lillv  eight  miles  m-i  of  Indianapolis. 

\<  >  i  --    -By  Indianapolis  a.  Bt.  Louis  Railway, 


Analysis  (Dr.  Pahle).— One  pint  contains : 

Grains. 

natc  of  magnesia 0.082 

Carbonate  of  lime 



'  i  magnesium I 

in 

Bul|.(  I 





• 

0.150 

urn 

0.110 



a  led) 

Nitr.  iide  matter 0.100 

Total BUM 

in. 

Carbonic  acid Undetermined. 

Sulphuretted  hydrogen 0.99 

Undl  termiiieil. 

O.  B.  F. 

LOGWOOD    {Ham  i      8.    Ph.  .    EamaUujA 

Br.  Ph.;   R    •  erfie,  Boitt  d'Inde,  Codex 

Med.).     The  heart-wood  of  lliimaioxylon  campechianv.ru 


Flo.  21S3.— Branch  of  Logwood  Tree.     (Baillon.) 

Linn.:  Order,  Leguminosa,  Ca>salpimea.  This  is  a  small, 
spreading,  irregularly  branched  tree,  with  a  dark,  rough 
hark  on  the  trunk  and  larger  branches,  and  light-brown, 
white  spotted  twigs  Wood  rather  hard  and  close,  di- 
\  ided  into  a  light  colored  alburnum  and  a  red  heart-wood. 
Leaves  abruptly  pinnate,  with  four  pairs  of  small  obo- 
vate  leaflets  about  the  size  of  those  of  white  clover. 
Flowers  in  axillary  racemes,  small,  nearly  regular,  sepals, 
and  petals  Ave,  stamens  ten,  ovary  a  two-  or  three-ovuled, 
stalked  legume.  This  is  a  native  of  Central  America, 
cspeeialh  ol  Honduras  and  Yucatan.  It  takes  one  of  its 
names  from  Campeche.  It  is  also  naturalized  and  culti- 
vated in  the  West  Indies,  where  it  grows  freely. 
It  is  supposed  thai  logwood  was  used  by  the  aborigines 
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for  dyeing  before  the  arrival  of  Europeans,  but  this  is  not 
known  with  certainty.  It  was,  however,  imported  into 
England  in  the  latter  part  of  the  sixteenth  century,  and 
shortly  after  interdicted  for  a  time  as  yielding  poor  and 
fading  colors.  It  was  introduced  into  the  London  Phar- 
macopoeia about  a  hundred  and  fifty  years  ago. 

The  collection  is  simple  enough.  The  trees  are  felled 
when  ten  years  old  or  so,  with  trunks  somewhat  larger 
than  a  mail's  thigh,  the  yellowish  sap-wood  is  chopped 
away,  and  the  heart-wood  cut  in  billets  three  or  four  feet 
long',  and  dried.  In  this  shape  it  is  imported  and  sent  to 
the  dye-mills.  When  first  cut  these  logs  are  of  a  light- 
red  color,  but  by  exposure  to  the  light  and  air  they  be- 
come dark-brown,  and  finally  almost  black  upon  the  sur- 
face, sometimes  dark-bronze  and  iridescent.  The  inside 
becomes  by  time  a  rich  reddish-brown.  In  the  course  of 
manufacture  it  is  cut,  by  heavy  machines  with  rapidly  re- 
volving knives,  into  fine  chips,  in  which  condition  or  in 
powder  it  is  purchased  for  pharmaceutical  purposes.  It 
has  ;i  sweetish,  astringent  taste,  and  colors  the  saliva  pink. 

Logwood  contains  about  ten  per  cent,  of  a  sweet-tast- 
ing, crystalline  coloring  substance,  Hcematoxylin,  readily 
soluble  in  hot  water  or  alcohol,  but  nearly  insoluble  in 
cold  water.  It  turns  red  upon  exposure  to  sunlight, 
and  gives  violet  solutions  iu  the  presence  of  alkalies  and 
air,  due  to  the  formation  of  7uemate'i/i.  Melted  with  pot- 
ash, it  yields  pyrogallic  acid. 

Action  and  Use. — This  substance  is  infinitely  more 
used  in  the  arts  than  in  medicine,  being  an  important  dye 
and  foundation  for  inks.  In  microscopical  work,  a  few 
years  ago,  the  purple  solution  of  extract  of  logwood  or 
of  hematoxylin  was  a  favorite  stain,  acting  with  great 
rapidity  and  bringing  into  prominence  the  nuclei  of 
cells.  As  a  medicine  it  is  a  mild  and  rather  agreeable 
astringent,  useful  in  subacute  diarrhoea  of  children  and 
phthisis,  but  no  better  than-  a  dozen  other  astringents. 
The  extract  is  officinal  (Extractum  Hamaioxyli,  U.  S. 
Ph.),  made  by  exhausting  with  boiling  water  and  evapo- 
rating to  solidit}-.  It  is  essentially  that  of  the  market, 
which  is  prepared  on  an  enormous  scale  for  dyeing  pur- 
poses. 

Allied  Plants.— -This  is  the  only  plant  of  its  genus  ; 
for  the  order  see  Senna. 

Allied  Drugs. — See  Sandal-wood,  Red. 

W.  P.  Bolles. 

LONGEVITY,  or  the  natural  length  of  life,  is  a  subject 
of  which  we  have  scarcely  any  precise  knowledge.  We 
know  that  certain  species  do  not  surpass  a  certain  length 
of  individual  existence  ;  we  possess  extensive  statistics  as 
to  the  ages  at  which  death  occurs  iu  the  human  race  (see 
Mortality) ;  and  we  have  a  theory  of  death  (see  Growth, 
§  III. ,  vol.  iii. ,  p.  399) ;  but  concerning  the  causes  which  fix 
the  natural  duration  of  life  for  the  individuals  of  a  species, 
we  have  only  a  few  vague  notions  of  little  value.  We 
can  say  that  there  is  a  certain  amount  of  vitality,  and 
when  it  is  exhausted  death  ensues,  and  that  the  longevity 
depends  on  the  original  amount  of  vitality  and  the  rate 
of  its  exhaustion.  A  great  deal  has  been  written,  more 
or  less,  in  this  vein  upon  longevity  ;  therefore,  it  is  de- 
sirable to  recognize  that  amplification  of  this  and  similar 
texts  is  an  unprofitable  waste. 

Longevity  is  usually  employed  in  English  to  express  the 
natural  length  of  life,  and  not  the  actual  length  of  life 
(Lebcnsdauer),  independent  of  the  cause  of  death.  Prop- 
erly speaking,  the  natural  length  of  life  is  the  age  reached 
by  an  organism  at  the  time  of  death  occurring  from  causes 
inherent  in  the  organism  itself.  The  age  at  which  an 
animal  is  killed  by  some  enemy  or  accident,  evident!}'  has 
nothing  to  do  with  its  natural  lease  of  existence  ;  the 
same  is  true  of  many  diseases,  of  all  such  as  have  extran- 
eous causes.  On  the  other  hand,  we  ought  to  include  all 
cases  where  death  ensues  from  internal  causes,  such  as 
defects  of  organization,  new-growths,  etc.  To  ascertain 
the  average  natural  life  of  man,  we  must  first  be  able  to 
classify  all  causes  of  death  as  inherent  or  accidental,  and 
then  base  our  calculation  upon  the  deaths  of  the  first- 
mentioned  class  only  ;  but  at  present  such  a  classification 
is  impossible,  and  an  exact  scientific  discussion  of  longev- 


ity cannot  be  undertaken.  The  current  conception  of 
longevity  is  different  from  this,  in  that  the  natural  age 
for  man  to  attain  is  regarded  as  that  which  a  normally 
built,  healthy  person  may  reach,  who  escapes  from  dan- 
gerous or  wasting  maladies,  and  from  serious  accidents 
and  undue  strains  of  all  kinds.  This  very  nearly  agrees 
with  the  scriptural  three-score  years  and  ten,  which  is 
actually  about  the  age  to  which  persons  who  live  success- 
fully beyond  the  prime  of  life  attain  ;  thus,  according  to 
Deparoieux  the  expectancy  of  life  at  forty  years  is  twenty- 
nine  years  additional. 

There  are  many  statements  of  extreme  old  age  reported, 
as,  for  example,  of  the  well-known  Thomas  Parr,  who 
was  said  to  have  lived  to  be  152  years  and  some  months. 
But  none  of  these  cases  is  sufficiently  attested.  The 
difficulty  arises  iu  proving  the  identity  of  the  person. 
As  Sir  George  C.  Lewis  pointed  out,  the  extreme  au- 
thentic limit  is  106  years  ;  it  has  recently  been  asserted 
that  this  has  been  very  slightly  surpassed  by  an  Eng- 
lish lady.  Flourens,  in  an  interesting  little  work  ("  De 
la  Longevite  humaine,  2me  Ed.,  Paris,  1855),  assumed 
that  in  man  and  animals  there  is  the  same  fixed  rela- 
tion between  the  length  of  the  period  of  growth  and 
that  of  life,  viz,  1  :  5."  The  end  of  growth  is  marked  for 
him  by  the  union  of  the  epiphyses  with  the  main  bones, 
occurring  in  man  at  20  years.  "  Man,"  he  writes,  "  grows 
for  20  years,  and  lives  five  times  20  years,  that  is  to 
say.  100  ;  the  goat  grows  for  8  years,  and  lives  for  five 
times  8  years,  that  is  to  say,  40  years;  the  horse  grows 
for  5  years,  and  lives  live  times  5  years,  that  is  to  say.  25 
years  ;  and  so  with  others."  It  need  hardly  be  remarked 
that  this  is  in  no  sense  a  general  law  ;  even  as  stated, 
there  are  innumerable  exceptions  to  it,  and,  moreover, 
the  union  of  the  epiphyses  nowise  marks  the  end  of 
growth.  Flourens,  in  common  with  many  others  who 
follow  in  the  lead  of  Buffon,  Haller,  and  others  of  the 
last  century,  regard  80  to  100  years  as  the  natural  term 
of  life,  because  it  is  the  age  often  attained  by  well-formed, 
healthy  persons.  In  fact,  it  is  quite  true  that,  under  the 
optimum  of  all  the  circumstances,  a  human  being  may 
live  about  one  century. 

The  longevity,  under  favorable  circumstances,  of  some 
of  the  more  familiar  and  important  animals,  may  be 
given  as  follows  :  Horse  and  cat,  40  years  ;  dog,  20  ; 
pigs,  20;  mice,  6 ;  rabbits,  12;  guinea-pigs,  10;  ele- 
phants, 200;  whales,  it  is  supposed,  several  centuries; 
parrots  and  ravens,  100  years  or  more  ;  hens,  15  ;  cana- 
ries, 12  to  15  ;  pigeons,  10  :  toads,  40  ;  pike  and  carp,  200 
years  ;  crayfish,  20  ;  most  insects  one  year,  but  some, 
like  bees,  several  years,  others  again  only  a  few  weeks  or 
months ;  snails,  1  to  4  years  ;  sea-anemones  (actinia), 
over  50  years.  These  data  do  not  rest,  any  of  them,  upon 
sufficiently  exact  and  extensive  records. 

For  the  changes  of  old  age  in  man  see  Senility. 

Charles  Sedgwick  Minot. 

LONGMUIR'S  WELL.  Location,  Rochester,  Monroe 
County,  N.  Y. 

Access. — By  New  York  Central  &  Hudson  River,  New 
York,  West  Shore  &  Buffalo,  and  Erie  Railways. 

Analysis  (Temperature,  52°  F.). — One  pint  contains.- 

Grains. 
Carbonates  of  lime  and  magnesia,  with  trace  of  oxide 

of  iron 1.48 

Chloride  of  sodium 6.52 

Sulphate  of  soda 6.99 

Total 14.99 

Gases.  Cub.  in. 

Carbonic  acid Small  quantity. 

Sulphuretted  hydrogen 2.16 

G.  B.  K 

LORDOSIS  (Syn.  :  Incurvation  of  the  spine  :  Fr.,  Lor- 
dose,  Ensellure ;  Ger. ,  Yorwolbung  "titer  Wirbclsdule).  A 
deformity  in  which  there  is  a  curvature,  with  forward  con- 
vexity, of  a  portion  of  the  vertebral  column.  As  a  rule 
the  lumbar  spine  alone  is  affected,  except  in  the  case  of 
compensatory  incurvation  ;  and  in  the  very  rare  instances 
in  which  lordosis  has  been  observed  primarily  in  the  dor- 
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sal  region,  it  was  due  to  inflammation  ofth< 
atructures,  and  will  not,  therefore,  be  treated  of  in  this 
article.  The  deformity  is  of  ten  compensator}  in  charac- 
■,  the  efforts  of  the  patient  to  maintain 
;m  equilibrium,  li  occurs  as  a  temporarj  condition  in 
nancy .  « lien  the  trunk  is  throw  n  back  :i^  :i  counter- 
poise i"  the  weight  of  the  gravid  uterus,  but  may  be- 
come permanent  in  women  «  bo  liave  borne  a  number  of 
children  in  rapid  succession.  Ii  ezisU  also  in  patients 
suffering  from  ovarian  or  other  abdominal  tumors.  Curb- 
stone peddlers,  who  carry  their  wan-,  in  front  of  their 
bodies,  suspended  by  a  Btrap  from  the  shoulders,  often  ac- 
quire lordosis.  Another  cause  of  the  deformity  is  seen 
in  the  tilting  of  the  pelvis  in  consequence  of  congenital 
dislocation  of  the  hips,  or  of  hip-disease,  or  anchylosis 
with  flexion  of  the  thigh.  Lordosis  from  contraction  of 
the  p  pinal  muscles  occurs  in  paralysis  of  the  ab- 

dominal muscles  li  takes  place  also  in  paralysis  of  the 
pelvic  extensors,  as  a  result  of  the  patient's  effort  to  trans- 
fei  the  centre  of  gravity  backward.  In  kyphosis  of  the 
dorsal  Bpine,  from  whatevet  i  re  is  compensatory 

lordosis  in  the  lumbar  region.  Incurvation  of  the  lumbar 
Bpine  is  also  a  prominent  symptom  in  the  condition  known 
as  pseudo  hv  pertrophic  paralysis. 

The  appearance  presented   bj  a  patient   with  lordosis 
varii       '  i  the  cause  producing  the  incurvation. 

When  the  pelvis  is  tilted  forward,  as  in  dislocation  or  an- 
chylosis or  the  hips,  or  paralysis  of  the  abdominal  mus- 
cles, the  shoulders  arc  thrown  little,  if  at  all,  behind  the 
line  o  ock       But  when  the  cause  exists  in  an  in- 

e  oi  weight  anterioi   to  the  centre  ol  gravity,  or  in 
paralysis  of  the  spinal  extensors,  the  plane  of  the  pelvis 
is  inn  little  altered  and  the  shoulders  project  far  back- 
ward, ovi  j  the  plain-  of  the  body,  just  as  occurs 
in  persons  desi  i  bill.    It  is  this  appearance 
that    has   probably                d   a   mode  of  treatment   ad 
vanced  for  the  cure  of  peddlers'  lordosis,  and  that  result 
ing  from  repeated  pregnancies  or  abdominal  tumors,  and" 
laining  after  th<               as  been  removed.     This  con- 
sists --imply  iii  walking  up  a  hill  several  times  a  day,  re 
turning  in  a  carriage,  or  by  steps,  or  walking  backward. 
Where  this  method  is  nol  practicable  the  same  results 
may  be  attained  bj  standing  for  a  considerable  tune  each 
day  upon  an  inclined  plane  ;  or  the  Beal  of  the  chair  may 

be  so  constructed  that  it  be  raised  anteriorly,  so  as  to 

force  the  patient  to  Bex  the  spine  as  he  sits.  Another 
plan  ol  treatment,  advocated  bj  ttenierand  De  Saint-Ger 
main,  is  based  on  (he  principle  of  Swedish  movements 
A  strong  elastic  cord  is  attached  to  the  arms  of  an  arm- 
chair in  such  a  way  that  when  the  patient  Bits  the  band 
rests  against  thelordosed  portion  oi  the  -pine.  The  pa- 
tient  then  grasps  the  arms  of  the  chair  and  endeavors  to 
push  himself  back  until  the  vertebral  column  rests 
squarely  against  the  back  of  the  chair.  The  cord  is 
gradually  Bet  farther  forward  in  succeeding  exercises, 
until  finally  thi  space  enough  left  for  him  to 

himself  in  front  of  it.  In  the  paralytic  forms  of 
.•-pinal  incurvation  a  pi  rscvering  trial  should  be  made  of 
electricity.  In  Bome  cases  much  can  be  effected  by  a  suit- 
able mechanical  support  based  upon  the  principle  of  exten 
sion,  by  which  the  weight  of  the  head  and  upper  extrem- 
is transferred,  as  far  as  possible,  directly  to  the  pelvis 
without  the  intervention  of  the  spinal  column.  This 
ma\  be  arc plished  by  means  ni  axillary  clinches  sup- 
ported through  lateral  uprights  on  a  firm  pelvic  hand,  or 
h\  a  well-fitting  plaster-oPParis  corset  applied  during 
suspension.  The  latter  affords  the  better  support  and  i- 
bul  possi  disadvantage  of  being  more 

to  the  patient,  and  less  cleanlj .     As  lordosis  oc- 
curs chiefly  and  primarily  as  q  compensatory  phenome- 
non, ii   is  of  cmiis,    necessarj  it,  lirsi  remove  the  cause 
re  attempting  a  correction  of  the  resulting  deformity. 

Thomat  /..  8Udn 

LOS  ANGELES  AND  PASADENA.     (For  detailed  ex- 

ition  ol  the  accompanying  chart  and  suggestions  as 

to  the  beat  method  of  using  it  see  Climati        Fh  cityoJ 

Los  Angeles  lathi   largest  town  in  Southern  California, 

and  the  great  business  centre  for  the  extensive  fruit 


wine  trade  of  that  region.     The  population  of  the  town 
in  I860  was  11,811,  and  has  increased  rapidly  during  the 
past  si\  years.     Appleton's  "Handbook  of"  Winter 
sorts     |,, r  the  winter  of  1884-85  gives  the  population  as 
about  sixteen  thousand.     Dr.  Walter  Lindley,  in  a  paper 

itly  nad  Indole  the  Kings  County  .Medical  Society, 
gives  15,000  as  the  population  of  the  town.     Los  Anj  ■ 

upon  the  western  hank  of  a  -mall  river,  at  a  distance 
oi  seventeen  miles  back  from  the  Pacific  coast  and  not 
tar  from  halt  way  between  the  coast  line  and  the  princi- 
pal chain  of  the  Coast  Range  Mountains.  From  Santa 
Barbara  it  is  distant  about  eighty  miles  in  an  K  S.  L. 
direction;  from  San  Francisco  ii  is  distant  three  hun- 
dred and  fifty  miles  p,  ;,  g,  )•;  direction.  The  s,,i]  ja 
clayey  and  the  water  supply  is  indifferent.  These  eir- 
cumstances,  added  to  the  situation  of  the  tow  n  in  a  valley 
and  to  its  being  so  much  of  a  business  centre,  render  I. OS 
Angeli  s  a  di  c  idedlj  l<  ss  desirable  resort  lor  invalids  than 

some-of  the  smaller  inland  towns  of  Southern  ('a)i- 
fornia.  One  of  these.  Pasadena,  him:  hut  seven  miles 
distant  from  Los  Angeles,  has  acquired  the  reputation  of 
being  perhaps  the  most  perfect  sanatorium  of  California. 
Mr.  W.  M.  Chamberlain  states  that,  in  his  judgment, 
Pasadena  "is  the  point  of  election  tor  by  tar  the  lat 
number  of  invalids;"  that  its  >,,il  is  "  light  and  dr 
its  water-supplj  -i  quality;"  and  that   it  lies 

"  from  five  to  six   hundred  feet  higher  than  Los  Angeles 
on  an  elevated  triangular  plain."     He  commends  it 
dally  "  for  all  cases  of  renal  disease,  all  cases  of  pulmo- 
nary trouble  attended  w  iih  free  secretion,  and  for  en 
rheumatic,  and  neuralgic  affections."   The  suburbs  ot 
Angeles,  where  the  surrounding  hills  are  "crowned   by 

many  tine  residences,"  he  pi >unces  to  he  "beautiful 

salubrious."  But  of  the  "more  compact  portions  of  the 
city  "  he  states  that  they  "are  liable  to  typhoid  and  /y- 
motic  disease,"  and  that  "the  general  sanitary  condition 
has  the  defects  which  are  generally  found  in  a  rapidly 

wingtown."  These  quotations  are  from  a  paper  en- 
titled "Notes on  the  Climatic  and  Sanitary  Conditions  of 
Southern  California,"  read  by  Dr.  Chamberlain  at  tho 
New  York  Academy  of  Medicine  on  Octol  i  r  19,  1886,  and 
published  in  the  New  York  Medical  Record  of  Oct 
30th.  This  interesting  paper  contains  much  other  > 
aide  informal1  .  ting  Southern  California.     In  V.  . 

absence  oi  climatological  data  from  Pasadena  the  aci 
panying  (hart,  representing  many  of  the  climatic  I 
tires  of  Los  Angeles,  is  given,  as  showing  approximate!) 
the  meteorological  peculiarities  of  the  entire  inland  por> 
tion   of   Southern  California.      The   reader's  attention   is, 
however,  called   to  the   fact  that  climatic  contrasts  be- 
tween   neighboring    points    are    especially   pronounced 
throughout  the   State   of   California,   and  that     variations 
in  elevation  above  sea  level  and  in  distance  from   t In 
coast,  which,  in  most  regions,  would  he  considered  of  no 
practical   account  in   reckoning  climatic  chances,  deserve 
very  gnat  consideration,  e\cn  iii  Southern   California, 
despite  the  common  possession  by  all   points  throughout 
this  region  of  climatic  characteristics  which  sharply  dif- 
ferentiate it  from  the  rest   of  the   State  and  of  the  I  I 
States.     Warm  winters,  comfortably  cool  summers.  \ 
low   rainfall,  and  rainfall   so  distributed  as  to  divide 
year  into  a  dry  and   a  so-called  "rainy  "  season,  ah 
unparalleled  preponderance  of  cloudless  weather,  and  (itt 
consequence  of  the  low  latitude)  a  long  duration  of  the 
daily   sunshine  in  winter — all  these  are  characteristii 
every   portion  "f  Southern  California.     In  comparative 
huniiditv  of  the  atmosphere  lies  the  chief  difference 
tween  its  coast  stations  and  those  lying  at  greater  or 
distances  from  the  coast   line.      Thus  the  mean  relative 
humidity  ot  San    Diego,  on  the  coast,  is  70.9  during   the 
winter  season.   Toil  during  tin-  spring  season.     At  Los 
Angeles  the  mean  relative  humidity  in  winter  is  68.6  :  in 
the  spring  it  is  70  1.    The  decided  difference  between  th 
winter  figures  of  the  two  places,  despite  the  fact  that  Lo 
Angeles  lies  hut  seventeen  miles  distant  from  the  coal 
and  at  a  moderate  elevation  above  Bea  level,  is  worthy  ot 
attention.     The  mean  winter  temperature  of  Sai 
U64.5    V  .  that  ^t   Los  Angeles  is  .">;:  :.    P.     The 
dailv   i  temperature  ot   San  Diego,  during  tin 
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Lordosis. 
Los  Augeles. 


Climate  of  Los  Angeles,   Gal. — Latitude  34'  3',  Longitude  118'  15'. — Period  of  Observations,  July  1,  1877,  to  December 
31,  1883. — Elevation  of  Place  of  Observation  above  the  Sea-level,  283  feet. 


Mean  temperature  of  months 
at  the  hours  of 
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temperature  for 
period. 
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17.1 
16.4 
18.8 
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22.5 
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Inches. 
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W. 
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5  4 
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4.9 
4.5 
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4.8 
1.9 
5.0 

5.3 
4.8 
4.8 
5.4 
5.1 


*  Amount  inappreciable. 

season  now  under  consideration,  is  16°  F.  ;  at  Los  An- 
geles the  mean  daily  range  during  the  same  season  is 
19.8°  F.  ;  for  at  Los  Angeles  the  mercury  rises  higher  by 
day  than  it  does  at  San  Diego,  one  hundred  miles  farther 
south,  and  it  falls  to  a  lower  point  during  the  night  at 
the  former  than  at  the  latter  place. 

These  points  of  difference  will  serve  as  types  of  those 
existing  between  various  points  in  Southern  California, 
and.  as  such  types,  will  demonstrate  the  especial  impor- 
tance of  the  study  of  "  climats  de  localite,"  as  Dr.  Fctassa- 
grives  aptly  terms  them,  in  this  region.  A  large  and  ex- 
cellent map  of  the  whole  State  of  California  may  be 
found  in  the  New  York  Medical  Journal  of  October  30, 
1886.  It  accompanies  the  publication  of  the  valuable 
paper  by  Dr.  Lindley,  of  Los  Angeles  (entitled  "  Southern 
California:  a  Climatic  Sketch"),  to  which  reference  al- 
ready has  been  made.  In  this  paper  Dr.  Lindley  tells  us 
that  at  Los  Angeles  there  are  "  only  from  twelve  to  twenty 
rainy  days"  during  the  "rainy"  season.  During  the 
spring  months  fogs,  coming  in  from  the  sea,  sometimes 
occur  at  places  lying  at  an  elevation  above  sea-level  of 
less  than  one  thousand  feet.  These  fogs  occur  during 
the  early  morning,  before  9  or  10  a.m.     "  During  these 


months  the  dew-fall  is  also  considerable.  .  .  .  At  a 
distance  from  the  coast  of  from  about  twenty-five  miles 
onward,  where  the  altitude  is  1,000  feet  and  upward, 
there  are  many  pleasant  locations  where  fogs  are  un- 
known and  where  the  constant  purity  and  dryness  of 
atmosphere  are  a  remarkable  feature"  (loc.  cit.).  The 
vicinity  of  Pasadena  is  said  by  Dr.  Lindley  to  have  an 
altitude  of  from  1,000  to  1,200  feet.  His  experience 
dining  six  years  as  physician  to  the  Los  Angeles  Orphans' 
Home  leads  Dr.  Lindley  to  the  belief  that  summer  dis- 
turbances of  the  intestinal  tract  are  never  prevalent  among 
children  at  Los  Angeles,  and  that  "scarlet  fever,  diph- 
theria, measles,  and  whooping-cough,  usually  run  a  very 
mild  course."  Dr.  Chamberlain  says  that  he  has  "never 
seen  more  fresh-colored,  strong-limbed,  and  bright-eyed 
children,"  than  he  saw  in  Southern  California.  Dr.  Lind- 
ley considers  a  residence  in  Southern  California  to  be 
beneficial  to  dyspeptics  ;  not  merely  on  account  of  the 
climatic  advantages,  but  also,  in  part,  because  of  the  good 
food  which  may  there  be  had.  Dr.  Chamberlain  also  has 
a  good  word  to  say  of  the  Southern  California  market ; 
making  special  allusion  to  the  beef,  mutton,  fish,  and 
game,  as  well  as  to  the  fruits  for  which  the  country  is 
famous.  Careful  investigation  appears  to  have  proved 
that  hay-fever  does  not  originate  in  Southern  California, 
and  that  cure  of  the  disease  is  often  attained  there,  while 
relief  has  been  the  universal  rule  (Dr.  Lindley,  he.  cit.; 
also  Southern  California  Practitioner,  July,  1886).  Of  in- 
termittent fever  Dr.  Lindley  says  that  it  "never  develops 
in  Los  Angeles  County,"  and  he  gives  good  grounds  for 
this  statement;  it  is  his  belief  that  the  same  is  true  of 
other  portions  of  the  health-region  of  Southern  California. 
"A  short  residence  in  Los  Angeles,  assisted  by  ordinary 
treatment,  cures"  those  who  come  there  suffering  from 
malarial  poisoning,  and  "a  permanent  residence  gives 
them  perfect  immunity."  For  asthma  also.  Dr.  Lindley 
recommends  the  whole  region,  and  especially  Riverside, 
sixty  miles  east  of  Los  Angeles,  and  Newhall  and  Ra- 
venna, thirty  miles  north  of  Los  Angeles.  Concerning 
pulmonary  phthisis  he  says:  "My  own  experience  haf 
been  that  the  great  majority  of  patients  with  consump 
tiou  do  well  in  the  immediate  vicinity  of  Los  Angeles 
but  that  the  best  place  is  a  few  miles  nearer  the  moun- 
tains, in  altitudes  ranging  from  1,000  to  2,000  feet."  The 
California  State  Board  of  Health  selected  the  Sierra  Madre 
Valley,  twelve  miles  east  of  Los  Angeles,  as  deserving 
the  first  place  among  sanatoria  for  phthisical  patients 
(loc.  cit.). 
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Finally,  1>i  Lindlcy  very  wiselj  recommends  that  pa- 
tients who  i  ome  to  <  California  for  the  relief  or  cure  of  pul- 
monary phthisis,  should  reside  with  some  "f  their  own 
famih  in  a  bired  or  purchased  private  cottage  rather 
than  in  a  bote]  or  sanatorium,  ami  be  stron  U  urges  thai 
those  who  mm  h  staj  during  the  winter  shall  not  hasten 
borne  too  earh  in  the  spring,  but  Bhall  remain  awaj  until 
the  middle  of  Ma\  or  of  June.  Such  patients,  In-  Bays, 
•hail  far  better  remain  during  the  summer;"  as  that  is 
the  season  "when  the  atmosphere  even  near  the  coast,  is 
almosl  perfectly  aseptic." 
Throughoul  its  extent,  takin  isidcration  both 

os  'anil  inland  stations   the  whole  region  of  South- 
California  i-  probabty  unequalled  as  a  sanitary    ami 
itorj  i  residence  in  winter  bj  anj  other  portion  oi  tlie 
United   States      Foi  i  ises  of   pulmonarj    phthisis  it  is 
excellent,  some  "i   its  stations  being  especialty  so;  but, 
until  tin-  local  climates  of  tin-  region  are  better  under- 
I  ami  until  a  more  extended   series  of   clinical   ob- 
servations has  been  made,  it   will  Ik-  difficult  to  decide 
precisely  which  cases  oi   pulmonary  phthisis  should  be 
sent    in   California,   which   to  Colorado,  ami   which   to 
Florida.     The  verj   variations    as  to  certain    factors  of 
climate,  existing  between  points  which  are  not  far  re- 
mote one  from  another  bul  which  are  differently  placed 
in  respect    t"  altitude  ami  distance   from  the  sea-coast, 
'Iht  with  the  desirable  climatic  peculiarities  of  ./// 
points  throughout    tin-    region   taken  in  common   in  all 
probability  combine  t"  render  Southern  California  suit- 
able  to  consumptive   patients  of  various  constitutional 
types,  or  advanced  in  various  stages  of  tin-  disease.    Such 
adaptability  to  different  types  ami  stages  of  consumption 
within  so  limited  an  extent  of  territory  can  hardlj  be 
I  elsewhere  in  the  l  nited  States.     General  dryness 
ol  Boil,  abundance  of  sunlight,  ami  moderate  humidity 
of  the  atmosphere,  together  with  a  warm  temperature  in 
winter,  render  the  whole  of  Southern  <  lalifoi  nia  desirable 
winter  residence  for  almosl  all  classes  of  invalids. 
Foi   beauty   of  scenerj   tin-  whole  country  is  notorious. 
M:m\   ni   it-  resorts,  and  Pasadena  among  the  number, 
have  excellent  hotel  accommodations. 

Huntington  Richards. 

LOUECHE.  LOECHE.  OR  LEUK.  U  a  Sw  is-  resort,  ly- 
ing in  a  narrow  valley  on  the  southern  slope  of  the  Gem- 
mi,  at  an  elevation  oi  t,250  feet  above  the  sea.  The  cli- 
mate is  rather  raw  ami  subjeel  to  sudden  changes,  and 
are  frequent.  There  are  twenty-two  thermal  mineral 
springs,  hut  many  of  them  are  not  used,  ami  only  one.  the 

Lorenzquelle  (Source  de  Saint  Laurent),  is  employed  to 
any  extent  internally,  The  following  is  the  composition 
of  this  spring  (Temperature  l-l  F.)  Each  line  con- 
tain- . 

Gnu 

aim  chloride 

Calcium  sulphate i 

i  -mm  sulphate ". 

Sodium  Bulphat  i 

.mit  sulphate  

iimi  Bulphatc 



' 

rbonati  

i 

l  ammonium  salts ti 

1.9907 

'l  he  a,  and  cat  b 

The  waters  an  U8ed  internally  to  some  extent,  but  baths 
are  chiefly  employed,  These  baths  are  of  several  hours' 
duration  .  both  sexes  bathe  at  the  same  time,  and  the 
bathers  amuse  themselves  bj  playing  chess,  cards,  and 
oi  her  games  on  floating  tables 

The  diseases  treated  at  Loeche  are  chiefly  eczema,  pso- 
riasj-,  ami  other  forms  of  skin  affections.  Much  benefit 
i-  also  derived  from  the  baths  bj  Bubjects  with  enlarged 

joint-  following  gOUt  ami  rheumatism.      The  season  lasts 

from  the  middle  of  Maj  to  the  end  of  September.  Good 
act  ommodations  can  be  had  at  moderate  prit 

T.  L   8. 


LOUISVILLE  ARTESIAN  WELL.     Location  and  /• 
Office,  Tenth  Street  mar  .Main,   Louisville.   K\ 

Access.  -By  the  numerous  lines  of  railway  centring 
at  Louisville. 

Analysis  (Professor  .1.  Lawrence  Smith).  — One  pint 
contains 

Grains. 

( Sarbonate  of  soda 

i.esia 0.204 



0.590 

lam I 

m  "  i 

1.847 

alum ii  l.ii 

■  allium S.-.'Ki 

lithium 

lute  of  potass* ' 



Sulphate  ol  9.607 

Sulphur.'  uf  alumina 0.S2S 

Sulphate  of  lime   

ri..,-;  ■ 0.198 

Iodide  of  magnesium  

0.068 

h  111 

io  matter  

1.U15 

Ti  ital 1 13.959 

Cub.  in. 

Carbon  ic  acid  

Sulphuret*  I  hydrogen.  r 

Nitrogen     d.17 

The  therapeutic  properties  are  those  of  a  strong  -aline 
cathartic. 

This  well  is  in  a  paper-mill,  and  is  2,086  f<  1 1  deep.  At 
the  orifice  the  water  ha-  a  temperature  of  764  F.  At 
the  bottom  it  is  B(H    F.  G.  Ii.  F. 

LOV AGE  ROOT  {Radii    /      -        Ph.  G.;  Liviche,  Oo> 

ilex    Meil..    root    and    fruit),    LeriKticum    pahidapifoh 
Archei- ;  [Liguaticum  Levisiicum   Linn.;  Leristicum  offi- 
cinak   K'leh.eii    i;  order,  Umbellifcnr.     This  is  a  lai 
aromatic,    perennial   herb,   with   a   short,   thick,   fleshy 
rootstock,  from   which   several   large,    simple   roots 
given  off  below,  and  three  or  four  stout,  upright,  slightly 
branching  stems  above.     It  has  large,  compound  lea 
with  broad,  ovate,  or  wedge-shaped,  pinnately-cut  leaf- 
lets, and   compound   umbels  of  small,  yellow  llov. 
Fruit  oblong,  ovate,  its  mericarps  dorsaly  flattened;  lat- 
eral ribs  conspicuously  winged;  oil-tubes  single  in  each 
furrow.      All  part-  of  the  plant  have  a  strong  and  rather 
agreeable  fragrance  due  to  its  peculiar  essential  oil,  and 
the  root  contains  also  considerable  resin.     When  fresh, 
the  stem  and  leaves  exude  a  yellowish  latex  upon  being 
broken. 

Lovage  is  said  to  be  truly  wild  only  in  Southeastern 
Europe  (Bosnia  and  Servia,  Fliickiger),  but  ii  has  been 
cultivated  for  centuries  in  other  parts  of  Europe,  and  is 
extensively  naturalized.     That  of  commerce  comes  prin- 
cipal!] from  Holland,  Germany,  and  France.    The"rool 
is  mpst  in  demand,  although  the  seed-  have  more  oil.     It 
consists  of  the  rhizome  split  or  quartered,  and,  more  abun- 
dantly, of  the  roots  themselves,  cither  w  hole  or  split. 
piece-  are  ol  a  brown,  gray  brown,  or  black  color  exter- 
nally, transversely  marked  mar  the  top,  elsew  here  deeply 
longitudinally  wrinkled   and  shrivelled;   section  white. 
yellow,  or  reddish  ;  resin  canals  visible  ;  texture  sp 
and  flexible,     odor  and  taste  peculiar,  aromatic,  resin- 
ous,  bitterish-sweet,   angelica-like.      Essential  oil,   . 
(yielding   umbelliferone),  malic  and  angelic  acid*, } 
and  sugar  are  among  its  constituents;  to  the  two  first  it 
owi  -  ii-  medicinal  value,  whatever  that  may  be. 

It  is  a  rather  pleasant  stimulant,  aromatic  and  diuretic, 
of  the  angelica  and  musk-root  kind,  with  no  active  prop- 
erties. Ii  is  sometimes  given  as  a  diuretic  in  droi 
from  heart-disease,  etc.,  also  for  catarrh  of  the  bladder, 
and  tor  chronic  bronchitis.  It  is.  however,  very  little 
used  in  ihis  country,  and  even  abroad  has  degenerated 
tly  to  the  level  of  a  household  herb  among  the  coun- 
try peopl, 

Ai  i  ii  n  Plants  -Scotch  Lovage,  Ligvsticum  Scoticum 
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IjOS  Angeles. 
Lungs. 


Linn.,  growing  on  salt  marshes  along  the  New  England 
coast,  has  a  fleshy  root  of  similar  odor.  For  the  order, 
see  Anise. 

Allied  Drugs. —  Sumbul,  Galbanum,  Celery,  Par- 
snip, and  more  remotely,  hundreds  of  aromatic  and  resin- 
ous substances.  W.  P.  Bollcs. 

LOWER  BLUE  LICK  SPRINGS.  Location  and  Post- 
office,  Blue  Lick  Springs,  Nicholas  County,  Ky. 

Access. — To  Carlisle,  on  the  Kentucky  Central  Rail- 
road, thence  by  stage  to  Springs,  ten  miles. 

Analysis. — Saline  contents  in  the  wine  pint  : 

Grains. 

Carbonate  of  limn 2.95(58000 

Carbonate  of  magnesia 0.0169459 

Alumina,  phosphate  of  lime,  and  oxide  of  iron  . .  0.0447974 

Chloride  of  sodium 64.1072102 

Chloride  of  potassium 0.1740979 

Chloride  of  magnesium 4.0488960 

Bromide  of  magnesium 0.0302546 

Iodide  of  magnesium 0.0050371 

Sulphate  of  lime 4.2-195744 

Sulphate  of  potash 1.1166738 

Silicic  acid 0.1377792 

Loss 2.2158335 

Total 79.1040000 

Gases.  Grains. 

Sulphuretted  hydrogen  gas 0.303129 

Free  carbonic  acid  gas 2.724990 

Specific  gravity 1.007 

The  water  also  contains  strontium,  barium,  lithium, 
and  traces  of  oxide  of  manganese,  and  apocrenic  and 
crenic  acids. 

The  therapeutic  properties  are  those  of  a  strong  saline- 
sulphur  water. 

These  springs  are  located  on  the  Licking  River,  in 
the  northern  portion  of  Kentucky,  the  scene  of  Daniel 
Boone's  conflicts  with  the  Indians.  The  hotel  accommo- 
dations are  ample,  the  climate  healthful,  and  the  scenery 
attractive.  G.  B.  F. 

LUHATSCHOWITZ  is  a  watering-place  in  Austria, 
situated  in  a  valley  in  the  Carpathian  Mountains,  at  an 
elevation  variously  given  as  from  600  to  1,500  feet  above 
the  sea.  The  valley  is  protected  against  the  northerly 
■winds,  and  the  climate  is  in  consequence  rather  mild  and 
pleasant.  There  are  numerous  mineral  springs,  only 
four  of  which  are,  however,  used  to  any  extent  for  ther- 
apeutic purposes.  The  following  is  the  composition  of 
these  four  springs,  as  given  by  Kisch  in  Eulenburg's 
"  Real-Encyclopadie."  In  1,000  parts  of  water  there 
are  of : 

Johannis-  Louisen-  Armand-  Vincenz- 

brunnen.  quelle.  brunnen.  brunnen. 

Sodium  chloride   3.631  4.359  3.353  3.063 

Sodium  carbonate 3.287  0.844             

Sodium  bicarbonate 3.495  6.766  0.640  4.286 

Lithium  bicarbonate 0.003  0.002  0.002  0.001 

Magnesium  bicarbonate  . .    0.109  0.101  0.112  0.O83 

Calcium  bicarbonate 0.907  0.826  0.903  0.878 

Strontium  bicarbonate  ...    0.013  0.002  0.019  0.015 

Barvtum  bicarbonate 0.007  0.010  0.010  0.011 

Ferrous  bicarbonate      0.017  0.033  0.024  0.019 

Manganous  bicarbonate  ..  0.005  0.004  0.006  0.006 

Potassium  chloride 0.27S  0.210  0.207  0.233 

Sodium  iodide 0.022  0.023  0  016  0.017 

Sodium  bromide 0.009  0.011  0.013  0.033 

Calcium  phosphate 0.004  0.008  0.004  O.004 

•Organic  matters,  etc 0.070  0.069  0.021  0.U59 

Total  solid  constituents..   11.857  13.26S  11.330  8.70S 

The  waters  are  taken  internally,  sometimes  mixed  with 
milk  or  whey,  and  are  employed  externally  in  the  form 
of  baths,  douches,  and  inhalations  ;  pine-needle  and  mud 
baths  are  also  used.  Luhatschowitz  is  frequented  by 
sufferers  from  catarrh  of  the  respiratory  or  digestive 
mucous  membranes,  scrofulous  affections,  gastric  and 
hepatic  disorders,  diseases  of  the  female  organs  of  genera- 
tion, and  gouty  and  rheumatic  troubles.  The  season 
lasts  from  the  middle  of  May  to  October  1st.  The  bath- 
ing accommodations  are  good.  T.  L.  S. 

LUMBAGO,  sometimes  called  lumbodynia  and  myal- 
gia lumbalis,  is  characterized  by  pain  in  the  muscles  and 
fascia  of  the  lumbar  region.    It  is  usually  classed  among 


the  group  of  disorders  commonly  known  as  muscular 
rheumatism,  though  it  is  more  than  probable  that  the 
pain  is  neuralgic  in  character  rather  than  rheumatic;  in 
other  words,  that  the  disease  is,  strictly  speaking,  a  my- 
algia, and  is  not  always,  at  least,  dependent  upon  the 
essential  pathological  conditions  which  pertain  to  rheu- 
matism. It  may  be  confidently  expected,  moreover,  in 
the  course  of  time,  as  medical  knowledge  expands  and 
becomes  more  precise  in  its  application,  that  the  domain 
of  "rheumatism"  will  be  correspondingly  contracted, 
and  that  after  a  while  many  of  the  so-called  rheumatic 
affections  will  have  more  correct  nosological  positions 
assigned  them. 

The  attack  may  be  acute,  sub-acute,  or  chronic.  The 
pain  may  be  on  one  or  on  both  sides  of  the  lumbar  spine, 
and  may  be  developed  gradually,  commencing  as  a  dull 
aching  sensation,  steadily  increasing  in  severity  ;  or  it 
may,  more  frequently  perhaps,  occur  suddenly,  without 
warning,  and  be  violent  at  the  very  outset. 

No  heat,  redness,  or  swelling,  and  little,  if  any,  con- 
stitutional disturbance  is  observed,  but  moi'e  or  less  ten- 
derness of  the  affected  muscles  is  usually  present. 

The  affection  is  destitute  of  anatomical  characters. 
Voluntary  movements  of  the  lumbar  muscles  occasion 
pain,  and  sometimes  severe  pain  is  caused  by  involuntary 
movements,  or  by  spasmodic  and  cramp-like  contractions 
of  the  sensitive  muscles.  It  occasionally  happens  that 
no  obtainable  degree  of  quietude  and  no  possible  position 
will  secure  immunity  from  suffering. 

An  attack  of  lumbago  may  last  from  a  few  hours  to 
several  weeks  or  mouths,  marked,  in  some  instances,  by 
intermissions  or  remissions  of  variable  duration. 

The  common  exciting  causes  of  lumbago  are  violence 
done  to  the  muscles  by  straining,  lifting,  riding,  etc.,  ex- 
posure to  cold,  and  to  drafts  of  air. 

It  is  important  to  distinguish  this  from  other  affections 
which  give  rise  to  pain  in  this  region.  It  should  not  be 
confounded  with  diseases  of  the  kidneys  or  of  the  sur- 
rounding structures,  with  diseases  of  the  vertebral  col- 
umn or  of  the  spinal  cord,  with  abscess,  with  the  passage 
of  renal  calculi  through  the  ureters,  with  aortic  aneu- 
rism or  lumbo-abdominal  neuralgia,  or  with  certain  rec- 
tal or  uterine  disorders.  By  noting  the  circumstances 
attending  the  advent  of  the  attack,  and  by  a  system  of  ex- 
clusion, the  diagnosis  can,  as  a  rule,  be  made  with  ease. 

The  treatment  of  lumbago  has  for  its  object  the  relief 
of  pain,  and  the  correction  of  any  exciting  or  sustaining 
cause.  Anodynes  are  usually  required.  Opium,  in  some 
form,  hypodermatically  or  by  the  mouth  or  rectum,  is 
the  most  trustworthy  of  this  class  of  remedies.  Cathar- 
tics, especially  mercurial  cathartics,  are  often  indicated. 
Quinine,  salicylic  acid  or  salicylate  of  sodium,  alkalies 
and  alkaline  waters,  and  the  bromides,  are  useful  reme- 
dial agents.  The  local  hypodermatic  use  of  cocaine  may 
prove  serviceable  in  some  cases.  Sinapisms,  stimulating 
and  anodyne  embrocations,  hot  fomentations,  turpentine 
stupes,  blisters,  the  hot  iron,  exposure  of  the  surface  to 
the  direct  heat  of  an  open  lire,  and  galvanism  to  the  pain- 
ful parts,  have  all  yielded  good  results. 

In  acute  cases  rest  in  the  most  comfortable  posture  is 
essential.  Faradization,  friction,  and  kneading,  are  help- 
ful in  the  latter  stages  of  some  attacks  to  restore  tone  to 
the  enfeebled  muscles. 

Local  depletion  by  means  of  cups  is,  to  say  the  least,  of 
doubtful  propriety.  Dry  cupping,  however,  is  not  open 
to  the  same  objections. 

In  debilitated  states  of  the  system  roborant  remedies 
must  be  administered.  The  tendency  of  this  affection  to 
recurrence  should  be  combated  by  cold  sponge-baths, 
outdoor  exercise,  avoidance  of  excessive  clothing,  and 
by  the  employment  of  local  and  general  invigorating 
measures.  James  B.  Baird. 

LUNGS,  ABSCESS  OF.  Cavities  resulting  from  ab- 
scess, if  those  of  tubercular  and  metastatic  origin  be  ex- 
cluded, are  rare  lesions.  Pulmonary  abscess  is  met  with 
occasionally"  in  cases  of  lobar  pneumonia  in  adults,  and 
more  frequently  with  lobular  pneumonia  iu  children.  In 
the  latter  they  are  either  scattered  through  the  lungs  in 
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small  Dumbera  or  maj  be  abundant  and  closely  packed 

her. 

Trousseau  ("Clinical  Medicine")  and  Chomel  ("Dic- 
tionnaire  de  Medicine,'  Paris,  1842)  met  with  only  two 
cast  -  eacli  "f  abscess  accompanying  lobar  pneumonia  in 
the  adult  in  an  experience  of  twenty-five  years.  Absct 
maj  occur  with  acute  pneumonia,  and  in  such  cases  art  no) 
likely  to  be  mistaken  for  tubercular  phthisis,  or  they  may 
■  ral  months  after  the  acute  attack,  incases  where 
partial  consolidation  of  the  lung-tissue  ha-  remained 
Ii..  \  varj  in  Bize,  from  that  of  an  almond  to  that  of  a 
mans  ti-t.  and  may  be  bo  large  as  i"  destroy  marly  the 
whole  lung.  They  are  nol  enclosed  within  Bharplyde 
fined,  firm  walls,  bul  are  gradually  losl  in  the  Burround- 
inj  tissue,  the  pua  becoming  more  consistent  the  farthi  t 
it   i-  from  the  centre,  until  a  pus-infiltrated  texture  is 

lied,  which  gradually  blends  with  the  natural 
stance  of  the  lung  (Hasse,  "Pathological  Anatomy"). 

\\  hen  the  contents  of  the  abscess  have  been  <li-cii 
the  physical  signs  are  the  same  as  those  of  cavities  due 
tn  other  causes. 
Si. mi  time-  perforation  into  the  pleural  cavity  occurs, 

then  we  have  signs  of  hydropneumothorax.  In  those 
cascf  which  open  into  the  bronchi  the  expectoration  is 
purulent  and  usually  copious,  the  increase  in  the  expec- 
toration generally  occurring  suddenly,  and  its  character 
changing  and  becoming  diffluent  after  having  been  vis- 
cid. I  liej  are  usually  situated  at  the  base  01  the  lung, 
but  occasionally  are  in  the  middle  or  upper  lobe.  They 
are  usuallj  single,  but  in  a  few  instances  several  have 
been    found.     The  other  lung  remains   healthy.     Such 

-  maj  terminate  in  cicatrization,  bul  as  a  rule  the 
prognosis  is  bad.  The  abscesses  go  on  enlarging,  and 
finally  wear  out  the  patient  bj  the  constant  drain  on  the 
system.  The  slight  constitutional  disturbance  that  in 
some  cases  accompanies  the  abscess,  especially  when  it 
remains  stationary  or  does  not  en  lame  rapidly,  is  remark- 
able, and  the  easj  respiration,  the  regular  action  of  the 

.1.  the  infrequent  cough,  and  the  healthy  color  give 
little  indication  of  the  gravity  of  the  condition. 

Donald  .'/.  Cartimann. 

LUNGS:    DISEASES  OF  THE  BRONCHIAL  GLANDS. 
Byn.:  Fr.,  AdSnopathi*  Trachio-bronchiqtu  :  Qer.,  Krarik- 
'!■  r  B?'onchialdru8t  n. 

History.  It  i-  to  M.  Noel  Gueneau  de  Mussy  thai 
w  i  are  specially  indebted  for  our  knowledge  of  the  dis- 
eases of  the  bronchial  glands.  M.  Baret]  has  suppli 
mented  his  labors  in  a  monograph  "  L'Ad6nopathie  Tra- 
bronchique."  Tauchon  i  Paris,  1867)  and  others  have 
described  -nine  of  the  changes  in  these  glands  which 
impany  phthisis  in  the  adult,  while  MM.  Rillel  and 
Barthez,  in  their  work  "Traite"  des  Maladies  des  En- 
fants  "  (Paris,  1861),  and  Dr.  West,  in  his  lectures  on  dis 
eases  oi  infancy  and  childhood,  have  given  full  descrip 
tions  nf  the  same  changes  in  children  under  the  head  of 
bronchial  phthisis. 

Dr.  Quam,  in  the  "  Dictionarj  of  Medicine,"  ha-  given 
a  careful  and  completi  •  •  ol  some  sixty  cases  from 
personal  observat  ions. 

Tumors  and  enlargements  are  more  especially  consid- 
ered in  i  mnection  \\  itli  inli  cic  1  umors, 

<  i  \--n  n  \iin\.     LTpon  a  pathological  basis,  di 
of  the  bronchial  glands  are  classified  undi  r  the  conditions 
affecting  lymphatic  glands  generally.     They  are  subject 
to  the  followii  es : 

1  Inflammations:    a   ncnte;  (6)  chronic ;  (c)  specific 

2  Morbid  deposits  and  growths:    (a)  pigmentation; 

lubercle  ;  (rf)sj  philitic  growths  'tertian  | ; 
Ibuminoid  disease, 

;t.  1 1\  pertrophy  and  atrophj . 

\  s  \  i  .\i',  Bince  the  greater  portion  of  the  symptoms 
arising  from  disease  in  the  bronchial  glands  are  due  to 
Implication  ol  adjacent  part-,  either  through  Inflamma- 

ti from  pressure,  exact  knowledge  ol  theanatomi- 

i  .1  relations  i-  ol  the  utmost  value  in  determining  the 
signifli  inj  given  symptom, 

The  i  roup  of  glands  lies  just  below  the  bifur- 

cation of  the  trachea,  betwi  en  the  right  and  hit  bronchus. 


They  are  in  relation,  laterally,  with  the  bronchi  ;  ant 
orly,  with  the  pericardium,  arch  of  the  aorta  and  pulmo- 
nary artery  .  and  posteriorly  with  the  aorta,  vena  a/\  . 
oesophagus,  and  pulmonary  plexus  nf  nerves      smaller 
lia  an-  Bituati  d  upon  the  anterior,  posterior,  and  mi- 
periorsui  Iheright  and  left  bronchi.    Those  upon 

the  right  are  the  larger,  and  aie  iii  relation  with  the  arch 
i.l  'tin  aorta,  the  brachio  cephalic  and  subclavian  arteries, 
the  brachio-cephalic  and  azygos  veins,  and  the  pneumo- 
gastric  and  recurrent  laryngeal  nerves.  On  the  left 
they  are  in  relation  with  the  extremity  of  the  arch  of  the 
aorta,  the  origin  of  the  left  subclavian  and  common 
rotid  arteries,  the  subclavian  vein,  and  the  pueumogastric 
in  i  \  e  with  ii-  recurrent  branch. 

A  IVi  n  iit  vessels  reach  the  glands  from  the  lungs,  pleui 
neck,  etc.     The  blood  supply  is  through  the  bronchial 
arteries. 

Pathologv  wi>  Morbid  Anatomy.— The  patl 
cal  processes  which  incur  in  the  bronchial  glands  ai 
no  respect  different  from  those  which  take  place  in  other 
lympathic  glands.     The   resulting  anatomical   cha 
me    special    importance    through    their   mcchai 
effects. 

In  many  instances,  when  the  glandular  disease  is  slight 
the  anatomical    disturbances  cause  such  marked  symp- 
toms as  to  oli-eure.  or  divert  attention  from,  the  mot 
rious  associated  condition-. 

1.  Acvtt  inflammation  is  attended  by  cellular  infiltrar 
tion,  with  increase  of  lymphoid  element-  and  retention 
ol  lymph,  resulting  in  enlargement  of  the  glands  and 
softening  of  their  parenchyma.  When  this  process  is 
rapid,  or  if  due  to  specific  poisons,  suppurative  and  ne- 
crotic changes  may  follow.  More  commonly  resolution 
take-  place,  and  the  gland-  return  to  their  normal  size. 

■.'.  Chronu  in  motion  is  characterized  by  similar  but 
more  gradual  cellular  and  lymphoid  changes.  In  con- 
nection with  these,  fibrous  growth  i-  more  marked:  the 
glands  become  greatly  enlarged,  in  some  cases  perma- 
nently, and  their  capsules  are  thickened  and  form  adhe- 
sions with  surrounding  tissues.  Resolution  i-  seldom  com- 
plete, and  if  long  delayed  the  -land-  become  contracted 
and  indurated. 

When  suppuration  results,  the  pus  may  find  it-  way.  by 
an  ulcerative  process,  to  the  free  surface  of  a  bronchus, 
into  the  oesophagus  or  pericardium,  or  into  the  substance 
of  the  lung  or  lumen  of  a  blood-vessel:  or  the  contents 
of  the  abscess  may  undergo  caseous,  calcareous,  or  cystic 
degeneration.  Even  in  the  acute  form  suppuration  rarely 
takes  place  with  sufficient  rapidity  to  allow  rupture  di- 
rectly into  the  connective  tissue,  and  in  the  chronic  forms 
protective  inflammation  with  adh<  sions  i-  always  present. 

8.    /'  inflammatory  eJta     --  present  no  peco> 

liaritie-  in  pathologic  al  pri  h  i  --■  - 

l.   /'  e Lungs :  Pneumonokoniosis). — Can 

bonaceous  and  other  deposits  in  the  bronchial  glands 
di. m  cause  more  than  the  lightest  grades  of  inflammatory 
changes,  owing  to  the  slight  irritating  nature  of  t L> 
eign  matter  and  the  slowness  with  which  it  is  deposited. 
The  gland-  Income  in. .re  or  less  enlarged,  and  variously 
pigmented.  In  extreme  cases  they  ate  entirely  black. 
firm,  hard,  and  gritty  on  section,  resembling  a  lump  of 
coal.  The  glandular  tissue  is  partial!}  atrophied  and  ab- 
Borbed.  Winn  suppurative  changes  supervene,  the  dis- 
charge from  the  resulting  abscess  is  at  first  black,  and 
though  gradually  becoming  lighter,  i-  not  entirely  free 
from  pigment  until  the  entire  -land  has  been  removed  by 
Buppuratii 

:,.   Cancer. — Cancerous  developments  in  the  bronchial 

-lands    follow    similar    disease    of    the     lungs,     pleura,    or 

mediastinum,  and  are  of  like  character.  Primary  cu 
is  Infrequent.  The  pathological  ami  anatomical  cha 
present  no  peculiarities. 

ii.      /  - idary    tuberculosis    occurs,    to    a 

greater  or  less  degree,  in  all  cases  ol  pulmonary  phthisis 
in  the  adult.  In  children,  on  the  contrary,  the  glandu- 
lar changes  arc  often  the  more  extensive  and  important 
The  pathological  process  i-  coinmonh  one  of  general  tu- 
bercular infiltration.  The  increase  of  epithelioid  cells  and 
the  lymph. .id  infiltration  arc  evenly  distributed  througb- 
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out  the  gland,  or  the  process  may  start  from  several  cen- 
tres, or  be  confined  to  one  extremity  of  the  gland.  It  is 
seldom  that  the  deposit  presents  the  form  of  gray  miliary 
tubercle.  In  connection  with  these  changes  the  glands 
enlarge,  and  at  first  are  softer  than  normal,  but  as  the 
process  advances  and  implicates  the  entire  gland  they 
become  firm  and  resistant,  resembling  tuberculous  pul- 
monary consolidation.  In  the  second  stage  the  usual 
softening  takes  place,  and  tubercular  glandular  abscesses 
are  formed  which  follow  the  course  of  other  abscesses 
described  above  ;  the  ulcerative  process,  however,  which 
leads  to  rupture  of  the  abscess-wall,  being  preceded  by 
tubercular  infiltration. 

7.  Syphilis. — Syphilitic  deposits  are  usually  tertiary. 
Gummy  deposits  may  lead  to  extensive  enlargement,  with 
subsequent  caseous  or  suppurative  degeneration. 

8.  Albuminoid  degeneration  is  exceedingly  rare.  When 
present,  the  glands  are  usually  enlarged,  firm,  and  tense  ; 
occasionally  they  are  atrophied.  On  section  they  pre- 
sent the  usual  waxy,  glistening,  homogeneous  appear- 
ance, and  give  the  characteristic  reaction  with  iodine. 

Etiology. — The  lymphatic  diathesis,  inherited  ten- 
dencies, and  general  malnutrition  are  here,  as  elsewhere 
in  the  body,  predisposing  causes  of  glandular  disease. 
Some  statistics  have  seemed  to  show  a  slightly  greater 
predisposition  among  females,  and  an  increasing  liability 
to  such  disease  after  puberty. 

West  and  others  consider  the  disease  as  very  frequent 
among  infants  and  young  children. 

Of  the  exciting  causes,  acute  inflammation  of  the  pul- 
monary tissue  or  pleura  is  the  most  frequent.  Thus 
a  simple  bronchitis,  a  pneumonia,  pleurisy,  or  empye- 
ma, etc.,  may  each  be  followed  by  an  acute  or  chronic 
inflammation  of  the  bronchial  glands,  resulting  in  reso- 
lution, abscess,  or  caseous  degeneration. 

So  frequently  have  these  glands  been  found  enlarged 
in  cases  of  whooping-cough  that  Noel  Gueneau  de  Mussy 
was  led  to  attribute  the  enlargement  to  the  direct  irrita- 
tion of  a  specific  poison,  and  to  consider  the  spasmodic 
element  in  the  cough  as  due  to  pressure  upon  the  pueu- 
mogastrics  by  the  enlarged  glands. 

Other  observers  (Barlow,  Lancet,  1879,  vol.  ii.,  p.  124), 
however,  have  reported  cases  in  which  the  pneumogas- 
trics  were  not  only  pressed  upon,  but  even  involved  in 
the  inflammatory  processes  surrounding  the  gland,  with- 
out the  presence  of  any  cough.  Still  further,  many  cases 
of  whooping-cough,  in  which  the  spasmodic  element  was 
specially  marked,  exhibited  no  change  in  the  bronchial 
glands  post-mortem.  More  exact  observation  also  shows 
but  little  resemblance  in  the  cough  of  pertussis  to  that 
due  to  irritation  of  the  recurrent  laryngeal  nerve. 

Both  acute  and  chronic  inflammatory  changes  have 
been  observed  in  the  bronchial  glands  in  connection  with 
most  of  the  specific  blood  diseases,  more  especially  in 
typhoid  fever,  measles,  scarlet  fever,  and  pyaemia. 

In  these  conditions  the  changes  are  part  of  a  general 
lymphatic  inflammation,  and  are  seldom  of  sufficient  ex- 
tent to  attract  attention  during  the  life  of  the  patient. 

Absorption  of  various  forms  of  dust  to  which  certain 
classes  of  workmen  are  exposed,  with  the  consequent 
filling  and  clogging  of  the  glandular  passages,  may  lead 
to  either  acute  or  chronic  inflammation,  ending  in  atro- 
phy or  suppuration  and  abscess.  Such  a  result  is  ex- 
ceedingly rare,  however,  considering  the  number  of  cases 
of  pneumonokoniosis  in  which  the  glands  become  par- 
tially or  completely  filled  with  extraneous  matter. 

As  already  indicated  in  the  sections  on  classification  and 
pathology,  the  specific  causes  of  cancer,  tubercle,  syphilis, 
and  amyloid  degeneration  are  exciting  causes  of  "disease 
in  these  glands. 

Finally,  many  cases  of  enlargement,  induration,  or  sup- 
puration with  secondary  changes  will  be  found,  in  which 
no  exciting  cause  is  apparent  beyond  the  lymphatic  diath- 
esis. Simple  inflammation  seldom  causes  suppuration, 
such  a  result  following  more  certainly  from  septic  irri- 
tation, as  in  pyaemia  or  tubercle. 

Symptoms. — In  the  earlier  stages,  and,  indeed,  through- 
out the  entire  course  of  the  disease,  unless  the  glands 
form  decided  tumors,  the  symptoms  will  be  almost  en- 


tirely rational.  Since  they  are  due  solely  to  pressure, 
and  as  the  glands  involved  in  different  cases  will  not  be 
the  same,  nor  always  enlarge  in  the  same  direction,  it  is 
evident  that  the  symptoms  will  vary  greatly  in  their  or- 
der of  development  and  relative  importance  in  different 
cases.     There  are  no  characteristic  symptoms. 

1.  Cough  is  the  most  frequent  as  well  as  the  earliest 
symptom.  This  may  be  due  to  pressure  upon  either  a 
bronchial  tube  or  the  recurrent  laryngeal  nerve.  In  the 
former  case  it  will  resemble  the  cough  of  simple  bronchitis. 
When  due  to  pressure  on  the  nerve  it  will  be  more  harsh 
and  laryngeal  in  character,  and  in  some  cases  will  have  a 
distinct  spasmodic  element.  When  the  irritation  is  severe 
it  may  be  a  persistent  dry  hacking,  with  or  without  par- 
oxysmal exacerbations.  More  rarely  it  is  deep,  hollow, 
and  metallic,  or  resembles  the  cough  of  an  animal. 

2.  Expectoration  attending  the  bronchial  form  of  cough 
is  quite  constant.  At  first  white  and  frothy,  it  gradually 
becomes  muco-purulent  when  the  glandular  processes  are 
acute  and  rapidly  extending,  or  changes  to  a  tenacious, 
mucous  sputum  with  the  more  chronic  processes.  Should 
a  glandular  abscess  open  into  the  bronchial  tubes,  it  will 
be  evidenced  by  a  more  or  less  free  purulent  expectora- 
tion, mingled,  it  may  be,  with  cheesy  or  even  calcareous 
matter.  After  such  an  opening  has  occurred,  an  inter- 
mittent purulent  discharge  will  continue  indefinitely,  or 
until  the  abscess  has  healed.  When  cough  is  due  to  nerve 
compression,  expectoration  is  slight  or  entirely  absent. 
No  appreciable  modification  in  the  expectoration  will  be 
observed  when  the  glandular  disease  is  secondary  to  other 
pulmonary  lesions. 

3.  Haemoptysis  is  present  in  a  small  proportion  of 
cases.  When  due  to  intense  pulmonary  congestion,  re- 
sulting from  prolonged  paroxysms  of  coughing  or  ob- 
struction to  the  pulmonary  veins,  it  is  usually  capillary 
in  character,  and  appears  at  first  either  as  streaks  in  the 
sputa  or  in  moderate  amount  as  clear,  bright-red  blood, 
followed  later  by  darker  masses  and  small  clots.  When 
due  to  bronchial  ulceration  or  erosion  of  a  vessel  in  the 
wall  of  a  glandular  abscess,  it  is  more  profuse  in  char- 
acter, appears  suddenly,  and  may  continue  for  several 
days,  or  even  result  in  death. 

4.  Pain  is  one  of  the  most  frequent  symptoms.  In 
character  it  does  not  differ  from  that  occurring  with 
other  forms  of  intrathoracic  tumors.  It  has  been  de- 
scribed as  dull  and  heavy,  as  a  tightness  or  compression, 
and  in  a  few  cases  has  been  spasmodic. 

It  is  usually  associated  with  some  decided  tenderness 
on  pressure,  and  when  once  present  is  quite  persistent, 
even  when  varying  greatly  in  intensity. 

It  is  most  frequently  located  posteriorly  between  the 
spine  and  border  of  the  scapula,  opposite  the  bodies  of 
the  fourth,  fifth,  and,  in  a  few  cases,  the  sixth  dorsal  ver- 
tebra1. Less  commonly  it  is  felt  in  front,  near  the  edge 
of  the  sternum  or  under  the  clavicle,  with  occasionally  a 
point  of  pain  and  tenderness  in  the  axillary  region,  caus- 
ing it  to  simulate  intercostal  neuralgia. 

5.  Dyspnoea  is  often  a  prominent  symptom.  One  fatal 
case  is  reported  in  which  it  was  the  only  symptom.  Its 
intensity  depends  less  upon  the  absolute  size  of  the  tumor 
than  upon  the  direction  and  nature  of  the  enlargement. 
A  comparatively  small  tumor  or  rapid  inflammatory  ex- 
udation may  compress  a  primary  bronchus  sufficiently  to 
cause  most  intense  dyspnoea. 

When  due  to  compression  of  a  bronchial  tube,  or  of  the 
lung-substance,  the  dyspno?a  is  persistent  and  unvarying. 
In  a  small  proportion  of  cases  it  appears  to  depend  upon 
implication  of  the  laryngeal  nerve  and  unilateral  paralysis 
of  the  larynx.  It  may  be  paroxysmal,  or  even  assume  the 
characteristics  of  spasmodic  asthma  with  decided  noc- 
turnal paroxysms,  and  it  is  occasional!}'  so  severe  as  to 
force  the  patient  to  assume  the  erect  position.  Quain 
gives  the  proportion  in  which  this  spasmodic  element  is 
well  marked  as  one  in  fifteen. 

6.  Dysphagia  is  a  quite  common  symptom,  and  is  due 
simply  to  compression.  It  is  present  in  about  fifteen  per 
cent,  of  cases.  It  comes  on  slowly,  is  persistent,  and 
varies  only  with  the  changes  in  the  size  of  the  glandular 
tumor.     It  is  first  noticed  and  most  marked  as  regards 
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Bolid  f 1,  liui  in  one  or  two  cases  it  was  almost  confined 

in  liquids. 

;  0  eoj  ice  is  present  only  when  the  recurrent 
nerves  are  implicated     There  ma)  be  loss  in  volume  and 

in  connection  with  the  dyspnoea  ol  bronchial 
struction,  but  distinct  changes  ra  character  are  probably 
alwaj  ius  origin. 

II  i  rseness  is  th<  earlier  and  ma)  be  the  only  change. 
Ii  occasionally   passes  into  complete  aphonia.     In  these 

i  paralysis  "I  one  or  both  vocal  cords  can  be  n  i 
nized  by  the  larj  ngoscope 

>  Va  —  i  and  vomiting  are  rare  symptoms,  due  to  im- 
plication of  the  pneumogastrics.  M  de  Muss)  considers 
i in  in  more  frequent  when  the  left  nerve  is  affected. 

9     l us  compression. — Compression  oJ  the  ascending 

veins  seldomi  \  marked  symptom  rexia 

and  the  general  disturbances  of  digestion  have  only  an 
indirei  i  r<  lation  to  venous  obstrui  I 

Compression  of  the  veins  coming  from  the  head  is  more 
causing  cyanosis,  congestion,  and   oedema 
the  face  and  nei  K.  and  rarely  of  the  upper  extremities. 
Epistaxis  results  from  the  same  cause. 

Physii  \i.  Signs.  is  usually   negative       tl 

mayshovi  ;  I.  The  oedema,  pufBness,  etc.,  just  mentioned, 
of  the  lace.      2.    Slight  prominence  of   the  upper 
nal,  and   infmclavicular  regions.     This  is  exceedingly 

infrequent  ;   ii  was  noticed  in    te  of   sixty  cases  re 

ported  by  Quain.  :'..  Slight  flattening  oi  the  affected 
sid(  Ii  is  the  more  frequent  change,  and  is  probably  in- 
duced  by  bronchial  occlusion  and  partial  pulmonary  col- 
lapsi  i  Diminished  motion  of  the  affected  Bide.  It 
maj  be  present  alum-  or  in  connection  with  either  en- 
largement  or  contraction.  5.  No  change  in  either  Bize 
or  motion.     Most  cases  will  be  of  this  nature. 

will  show  decreased  vocal  fremitus  when 
bronchial  compression  has  affected  very  decidedly  the 
amount  of  air  in  either  lung. 

Percussion.  —  Dulness  is  the  most  constant  physical 
Bign,  and  will  indicate,  by  the  area  over  which  it  is  pres- 
ent, ami  its  character,  both  the  size  of  the  glandular  en- 
largement and  its  nearness  to  the  surface.  Ii  is  usually 
best  marked  behind,  between  thi  ind  spine,  ex- 

tending in  extreme  cases  from  the  fourth  to  the  sixth,  or 
even  seventh,  dorsal  vertebra.  Less  frequently  it  may 
be  obtained  in  front,  over  the  manubrium  sterni,  and 
below  the  sternal  end  of  the  clavicle. 

Rarely  pulmonary  collapse  causes  partial  dulness  over 
a  greater  or  less  area.  Abscess  cavities  communicating 
with  the  bronchia]  tubes  are  seldom,  il'  ever,  of  sufficient 
size  to  affect  the  percussion  n<  ite 

A  compensator)  emphysema  may  possibly  give  a  vesic 

ulo-tympanitic  i •  over  the  healthy  lung. 

ultalion  —  The  respirator)  sounds  \\  ill  be  variously 
modified  b)  the  size  of  the  tumor  and  its  relations  to  the 
pulmonar)  tissue  and  bronchial  tubes. 

Weakness  or  entire  absence  of  vesicular  murmur  is  the 
more  frequent  change.  Ii  is  due  principal])  to  bronchial 
obstruction,  but  in  some  cases  is- caused  by  direct  com 
pression  of  the  pulmonar)  tissue.  In  the  former  case 
the  change  ma)  be  observed  over  a  considerable  area,  or 
otire  lung,  but  in  the  latter  it  will  be  more  1" 
calized. 

In  an  almosl   equal   number  of  cases  the  respirator) 
ads  are  loud  and  harsh,  or  even  distinctly  tubulai 
Thi  se  i  hang  3  an  l  he  seat  of  the  dis- 

and  depend  upon  partial  compression  and  closure 
of  the  ah  e<  ifi 

A  \  i  nous  hum  h  -i  at  the  root  of  the  neck,  and 

mor<  '  immon  in  children,  is  usually  present  when  there 
i-  decided  compression  of  the  descending  venous  trunks. 

Diagnosis  it  u  evident  from  the  foregoing  descrip 
tii  ii  i  i  hat.  in  the  earlier  stages  at  least,  a  positive  diagnosis 
is  Impossible.  In  no  two  cases  will  the  symptoms  or 
their  order  of  dev<  lopmenl  be  alike. 

The)  Indicate  onl)  some  form  of  intrathoracic  growth, 
and  may  all  be  present  with  mediastinal  tumors  or  tho- 
racic am  urism 

Mediastinal  tumors  are re  frequently  primary,  those 

ol  the  bronchial  glan  lary. 


Malignant  ■_•  1 1 .  \\  1  h  -  are  more  common  in  the  mediasti- 
num, while  inflammatory  process*  s  ami  tubercular  di  | 
ii-  more  frequently  affect  the  bronchial  glands 

Willi  mediastinal  growths,  especially  of  the  anterior 
mediastinum,  disturbances  of  circulation  usually  pn  ■ 
those  of  respiration,  the  contrary  being  the  rule  in  disi 
oi  the  bronchia]  glands. 

Although  both  show  a  tendency  to  extend  inward   ma> 

diastinal  tumors  are  much  i e  frequently  attended  by 

i  nlai  d  bulging  of  the  chest-w  all. 

Distinct  physical  signs  can  usually  be  obtained  ear- 
lier  in  mediastinal  than  in  glandular  disease. 

In  thoracic  aneurism,  also,  the  early  symptoms  are 
tin  ed  with  the  circulation,  while  respiratory 

disturbances,  both  subjective  and  physical,  are  ill 
late.    The  arterial  murmur,  aneurysmal  bruit,  with  a  thrill 
and  heaving  impulse  on  palpation,  are  valuable  points  of 
differentiation.    In  aneurism  the  area  of  dulness  iucn 
along  the  course  of  the  artery  or  rises  into  the  neck,  while 
in  bronchial  gland  enlargement  ii  is  more  fixed,  incn 
less  laterally,  and  i-  more  common  behind  than  anteri- 
orly.    Diminution  and  delay  of  the  radial  pulse  upon 
one  side  and  cardial-  hypertroph;  casional  symp- 

toms of  ili1  >racic  aneurism. 

Erosion  of  the  sternum,  bo  frequent  with  aortic  aneu> 
rism,  does  not  result  from  disease  of  the  bronchial  glands. 

Prognosis.  — The  most  important  element  in  prognosis 
will  always  be  the  nature  of  the  pathological  proi 

Malignant  disease  here,  as  elsew  here,  terminates  fatally, 
and  tuberculosis  will  have  a  similar  ending.  Syphilitic 
growths,  simple  enlargemeu  ofulous  origin,  and 

subacute  inflammatory  processes  may  often  be  arn  - 
ami  a  practical  cure  effected  when  the  nature  of  the  dis- 
ease can  Im-  recognized  early.  In  such  cases  the  extent 
nl  the  growth,  the  rapidity  with  which  it  is  extending, 
and  its  relations  to  and  effects  upon  adjacent  tissues  must 
form  the  basis  of  any  prognosis.  The  more  serious  com- 
plications are  those  arising  fiom  implication  of  the  lary  li- 
neal nerves  and  obstruction  of  the  vessels.  Glandular 
abscesses  which  open  into  bronchial  lubes  may  be  fol- 
lowed by  recovery,  but  are  more  frequently  fatal,  either 
im  mediatrix  or  I  nun  prolong!  d  suppuration  and  exhaust- 
ion. 

I'  1. 1  \  tmi  nt.  —The  cases  in  which  treatment  has  proven 
distinctl)  effective  have  been  simple  chronic  enlargements 
of  sithei  acr  fulous  i  sypluhtn  r.r^m.  I  In  iodides  with 
iron  and  cod-liver  oil  internally,  and  counter-irritation  be- 
tween the  scapulae,  have  been  the  most  successful  n. 
ures  employed.  The  iron  and  iodine  may  be  given  sepa- 
rately or  in  combination.  For  syphilitic  cases  in  which 
large  dosesof  iodide  are  required  the  former  nietln 
tn  in-  preferred,  but  in  scrofulous  disease  the  sirup  of 
the  iodide  of  iron  ma)  be  given  w  ith  equally  good  results. 

Cod-liver  oil  is  always  a  valuable  remedy,  and  espe> 
ciall)  so  with  children  and  in  the  lymphatic  diathesis. 
Even  cases  of  tuberculosis  maybe  delayed  and  greatly 
benefited  fur  a  time  by  its  use,  and  whatever  the  nature 
i  i  the  disease,  the  "il  may  be  employed  with  success  for 
ii-  a  in  ml  nutritive  \  alu< 

The  persistent  use  of  small  (gr.  doses  of  thi. 

bichloride  of  mercury  has  occasionally  benefited  some 
cases  even  when  no  syphilitic  element  was  present,  and 
ma)  be  tried  when  the  iodides  are  unavailin 

( 'minter -irritation  over  the  seat  of  the  disease  is  always 
of  decided  value.      Ii    ma\    be  obtained  by  the  usi 
any  ot  the  more  persistent  counter-irritants,  as  the  tinct- 
ture  of   iodine,    iodine   liniment,    blisters,  oi    the  actual 
eailti  i ') 

The  special  symptoms  require  palliative  treatment. 

The   COUgh    i-    Seldom  relieved  1  ly  e\ pectorallts,  and   is 

best   controlled    by  sedatives  and  antispasmodics. 
deine.  morphine,  and  chloroform  inhalations,  in  the  spas- 
modic form,  are  thi  rtaiu  in  their  effects,  but  the 
bromides,  belladonna,  Hoffman's  anodyne  or  chlorod) 
are  of  value,  and  may  suffice  in  some  instances. 

Pain  is  best  relieved  by  anodyne  lotions,  and  when 
severe,  by  hypodermics  of  morphine.  For  local  applica- 
tions, laudanum,  belladonna,  chloroform,  or  camphorated 
liniments  may  be  employed. 
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Lungs. 
Lungs. 


Dyspnoea  is  more  safely  relieved  by  chloroform  inhala- 
tions and  the  ethereal  preparations  than  by  opium  or 
other  narcotics. 

The  enforcement  of  general  hygienic  and  tonic  meas- 
ures will  greatly  increase  the  efficacy  of  any  form  of  treat- 
ment. Charles  E.  Quimby. 

LUNGS,  EMPHYSEMA  OF  THE.— For  the  first  descrip- 
tion of  emphysema  we  are  indebted  to  Laennec.  Two 
varieties  are  usually  described — the  vesicular  and  the  inU  ,  - 
lobular.  The  former  is  by  far  the  more  frequent  of  the 
two  and  is  always  understood  when  the  term  emphysema 
is  used.  The  essential  feature  of  the  vesicular  variety  is 
the  dilatation  of  the  air-sacs,  while  in  the  interlobular 
form  there  is  an  accumulation  of  air  in  the  connective  tis- 
sue between  the  lobules  and  in  the  walls  of  the  air  sacs. 
Emphysema  is  almost  invariably  chronic  and  exceedingly 
slow  in  its  progress  ;  but  occasionally  it  seems  to  develop 
with  considerable  rapidity. 

Pathology. — The  seat  of  the  disease  depends  some- 
what upon  its  cause.  Usually  both  lungs  are  involved, 
and  preferably  the  upper  lobes  and  the  anterior  borders. 
If  it  is  compensatory  and  due  to  bronchial  obstruction, 
the  dilated  air-sacs  will  be  in  the  neighborhood  of  the 
obstruction.  If  from  pleuritic  adhesions,  the  anterior 
borders  are  most  commonly  involved,  and  if  from  forced 
inspiration,  as  in  cases  of  whooping-cough,  etc.,  the  seat 
is  usually  the  apex  and  anterior  borders.  It  is  rarely  that 
all  parts  of  both  lungs  are  equally  affected,  but  collapsed 
portions  will  be  found  surrounded  by  dilated  air-sacs. 
The  lung  is  usually  lighter  iu  color  than  normal,  and  the 
dilated  air-sacs  may  be  seen  on  the  surface  as  small  glob- 
ular projections,  varying  in  size  from  that  of  a  pin- 
head  to  that  of  a  pigeon's  egg,  or  larger.  It  pits  readily 
on  pressure  by  the  finger,  and  the  depression  disappears 
slowly  or  not  at  all,  showing  marked  loss  of  elasticity. 
The  lungs  crepitate  less  on  pressure,  and  sink  less  quickly 
.  in  water  than  normal.  They  are  increased  in  size  and 
often  meet  in  the  median  line  in  front,  the  left  lung  cover- 
ing the  superficial  cardiac  area,  and  pressing  the  heart 
downward  and  to  the  right.  The  inferior  borders  extend 
lower  than  normal,  depressing  the  diaphragm  and  the 
underlying  abdominal  organs.  On  removing  the  anterior 
thoracic  wall  the  lungs  bulge  forward,  showing  upon 
their  surfaces  the  marks  of  the  ribs  and  intercostal  spaces. 
Sometimes  they  are  small,  owing  to  the  collapse  of  a  num- 
ber of  the  air-sacs,  which  more  than  compensates  for  the 
extra  space  occupied  by  the  dilated  ones.  If  confined  by 
pleuritic  adhesions  they  may  be  prevented  from  overlap- 
ping in  the  median  line.  In  senile  emphysema  the  lungs 
are  small  on  account  of  the  atrophy  which  takes  place  in 
the  tissues  in  old  persons.  In  slight  cases  we  find  a  mod- 
erate dilatation  of  the  infundibula  and  of  the  air-sacs, 
with  diminished  prominence  of  the  alveolar  septa.  The 
dilatation  increases,  the  alveolar  septa  become  atrophied, 
and  the  walls  between  the  air-sacs  thinner,  and  openings 
are  formed  between  the  different  sacs  of  the  same  lobule 
and  between  the  different  lobules  at  the  central  portions 
where  the  walls  are  thinnest.  Several  sacs  may  coalesce, 
their  intervening  walls  becoming  atrophied  and  remain- 
ing as  irregular  bands  or  prominences  on  the  walls  of  the 
enlarged  cavity.  In  some  cases  the  connective  tissue  is 
hypertrophied,  so  that  the  walls  of  the  cavities  appear 
thickened.  Sometimes  fatty  granular  matter  is  seen  in 
the  walls  of  the  dilated  air-sacs.  Whether  this  is  in  the 
capillaries  themselves  or  in  the  cells  of  the  intervening 
tissue  is  uncertain.  Probably  it  is  in  both.  The  circu- 
lation through  the  pulmonary  capillaries  is  obstructed, 
and  the  capillaries  themselves  become  atrophied  and 
undergo  absorption,  while  other  capillaries  in  the  neigh- 
borhood become  dilated  and  partially  compensate  for  the 
obstructed  circulation.  The  obstruction  to  the  passage  of 
blood  through  the  lungs  is  finally  so  marked  that  the 
pulmonary  artery  and  the  walls  of  the  right  cavities  of 
the  heart  become  dilated  and  hypertrophied,  and  undergo 
fatty  and  granular  degeneration. 

Regurgitation  through  the  tricuspid  orifice  throws  the 
blood  back  on  the  general  circulation,  producing  hyper- 
trophy of  the  left  ventricle  and  secondary  changes  in 


the  liver,  kidneys,  spleen,  brain,  and  gastro-intestinal 

tract.  Bronchitis,  either  as  a  cause  or  a  complication,  is 
almost  invariably  found  associated  with  emphysema  and 
gives  pathological  evidence  of  its  presence. 

In  the  interlobular  variety  the  wall  of  an  air-sac  rupt- 
ures and  air  finds  its  way  into  the  septum  between  the  sacs 
and  into  the  connective  tissue  between  the  lobules,  and 
may  extend  along  the  bronchi  into  the  mediastinum  and 
thence  find  its  way  beneath  the  integument  of  the  neck 
and  trunk.  It  may  also  extend  beneath  the  pleura,  in 
which  case  the  walls  of  the  resulting  cavities  form  promi- 
nences on  the  surface  of  the  lungs.  Interlobular  emphy- 
sema is  rarely  present  except  as  an  accompaniment  of  the 
vesicular  variety. 

('vises. — Emphysema  may  be  either  primary  or  sec- 
ondary ;  that  is,  it  may  occur  independently  of  any  rec- 
ognized change  in  the  lungs,  or  it  may  be  the  result  of 
organic  lesions. 

The  majority  of  cases  seem  to  be  dependent  on  some 
change  in  the  walls  of  the  alveoli.  In  those  cases  iu 
which  the  disease  is  inherited  the  alveoli  are  large  and 
their  walls  thin  ;  and  in  the  latter  are  found  molecules  of 
fat,  or  an  increase  iu  the  amount  of  fibrous  tissue.  Of 
twenty-eight  emphysematous  persons  examined  with  ref- 
erence to  heredity,  eighteen  had  either  a  father  or  mother, 
or  both,  similarly  affected,  and  of  fifty  non-emphysema- 
tous  people  three  only  sprang  from  emphysematous  pa- 
rents. Of  fourteen  persons  emphysematous  from  child- 
hood all  came  of  emphysematous  stock  ;  whereas,  of 
fourteen  first  affected  late  in  life  two  only  were  of  em- 
physematous parentage.  Such  facts  render  it  extremely 
probable  that  heredity  has  a  strong  bearing  in  the  causa- 
tion of  emphysema. 

Sometimes  distention  and  rupture  of  the  alveoli  have 
followed  forced  expiratory  efforts,  as  in  violent  coughing 
or  laughing,  parturition,  etc.  In  rare  instances  it  is  pro- 
duced by  strong  inspiratory  efforts.  But  in  these  cases 
it  is  probable  that  there  already  exist  some  degeneration 
and  weakening  of  the  alveolar  walls. 

Often  emphysema  is  the  result  of  some  organic  disease 
of  the  lungs,  or  of  pressure  upon  the  bronchi  by  aneurism, 
tumors,  etc.  In  the  great  majority  of  cases  bronchitis 
not  only  accompanies,  but  precedes  the  emphysema,  and 
seems  to  bear  some  causative  relation  to  it,  but  precisely 
in  what  manner  cannot  be  defined  with  certainty.  Laen- 
nec supposed  it  to  be  due  to  obstruction  of  the  bronchi 
by  plugs  of  mucus.  He  believed  the  inspiratory-  to  be 
more  forcible  than  the  expiratory  act,  and  that  during 
inspiration  the  air  entered  through  partially  obstructed 
bronchi  and  the  force  of  expiration  was  too  feeble  to 
force  it  back  again  past  the  obstruction.  Thus  the  air 
was  imprisoned  within  the  air-cells  and  swollen  bronchi, 
and  dilatation  took  place,  partly  by  the  force  exerted  by 
expiration  and  partly  by  expansion  of  the  enclosed  air 
by  heat.  This  theory,  however,  is  untenable,  as  we 
know  that  the  force  of  expiration  is  one-third  more  pow- 
erful than  the  force  of  inspiration.  Dr.  Gairdner,  of 
Glasgow,  gives  another  explanation.  He  also  attributes 
the  emphysema  to  obstruction  of  the  bronchi  by  means 
of  plugs  of  mucus,  which  lead  to  collapse,  not  to  dilata- 
tion of  the  air  sacs  connected  with  the  obstructed  tubes. 
In  expiration  the  plugs  may  be  forced  from  the  smaller 
into  the  larger  tubes,  where  there  is  less  obstruction.  But 
in  inspiration  they  will  be  forced  back  again  and  thus  the 
free  entrance  of  air  into  the  sacs  will  be  interfered  with, 
while  its  exit  may  readily  take  place.  Again,  expira- 
tion being  more  forcible  than  inspiration,  air  may  be 
forced  past  obstructions  in  expiration  which  it  cannot 
pass  in  inspiration.  In  this  way  collapse  of  the  air-sacs 
connnected  with  the  obstructed  tubes  occurs,  more  air 
passes  into  the  neighboring  sacs  connected  with  unob- 
structed bronchi,  and  dilatation  takes  place.  In  other 
words,  the  emphysema  in  the  vicinity  of  the  collapsed 
lobules  is  compensatory.  In  support  of  this  view  it  is 
said  that  the  tubes  connected  with  emphysematous  por- 
tions of  the  lung  are  usually  unobstructed,  and  that  care- 
ful examination  will  show  the  presence  of  collapsed  air- 
sacs.  Any  cause  preventing  expansion  of  a  portion  of 
the  lung  may  produce  compensatory  emphysema  in  an- 
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other  pari.  Examples  of  such  causes  are  Pneumonia, 
hypostatic  congestion,  pressure  upon  a  bronchus,  and 
pli  urtsj . 

interlobular  emphysema  is  produced  by  forced  expira- 
tion, as  in  violent  coughing,  Btraining  al  stool,  parturi- 
tion, etc.,  ;iinl  is  usuallj  preceded  bj  the  vesicular  vari- 
ety. It  maj  also  occur  with  wounds  of  the  lung  from 
.  v.  i  aal  \  iolen 

Symptoms — Th le  important  Bymptom  of  emphy- 
sema is  dyspnoea  A.1  first  the  dyspnoea  is  not  marked, 
and  the  patient  ma]  uot  be  conscious  of  it  except  on  vio- 
lent  exertion,  Bucb  as  running  up  stairs,  jumping,  <t 
li  increases  bo  gradually  that  Buch  persons 
will  often  assert  that  it  is  only  occasional,  and  that  usu- 
ally their  respiration  is  perfectly  free.  The  dyspnoea 
■  •li  increasing  gradually,  and  there  may  be  exacer- 
bations from  time  to  time,  due  t"  temporary  bronchial 
spasm,  an  overloaded  condition  of  the  ^astro-intestinal 
tr.-ui  iir  of  the  portal  system,  or  from  accompanying 
bronchitis.  Several  causes  aid  in  producing  the  dysp- 
noea The  obliteration  i  illaries  dimin 
ishes  the  surface  over  whicb  1 1  j » ■  blood  is  exposed  to  the 
influence  of  the  air,  and  so  requires  increased  frequency 
el  respiration  to  enable  it  to  become  sufficiently  oxygen- 
ized. The  depression  ol  the  diaphragm  bj  the  enlarged 
lungs  requires  increased  exertion  to  accomplish  tin-  an 
«it  inspiration,  which  is  another  element  in  producing  the 
dyspnoea  OJ  most  importance,  however,  is  the  loss  of 
elasticity  in  tin-  lung  tissue  itself,  which  causes  the  air  to 
be  expelled  slowly  and  with  difficulty  during  expiration, 
and.  by  not   displacing   the  foul   air  ami   supplying  fresh 

oxygen,  tends  still  further  to  embarrass  respiration. 
Whether  the  disease  be  congenital  or  acquired,  the  in- 
crease in  the  dyspnoea  is  usually  gradual,  although  occa- 
sionally it  occurs  quite  rapidly.  It  is  usually  propor- 
tional in  amount  t<>  the  duratii f  the  disease,  and  is 

rarely  paroxysmal  until  it  has  considerably  advanced. 
Alter  a  lime  the  asthmatic  paroxysms  become  distressing 
and  frequent.  Cough  is  commonly  present,  but  is  due 
to  an  accompany  Ing  bronchitis,  and  is  not  a  Bymptom  de- 
pendent upon  the  emphysema  per  Se.  I'ain  is  n.it  pres- 
ent, as  a  rule.  bu1  a  feeling  of  uneasiness  and  aching  up 
preSSion    in    the  chest    i~   felt,  being   due  to   want    of   air. 

Fever  may  he  present  on  account  of  the  bronchitis,  hut 
emphysema  by  itself  does  no:  occasion  rise  of  tempera 
ture— in  fact,  the  temperature  may  he  below  normal. 
I  pulse  is  weak  and  not  increased,  hut  usually  dimin- 
ished, in  frequency.  Between  the  slight  dyspnoea  of  be- 
ginning emphysema  and  the  distressing  symptoms  of 
advanced  cases,  the  contrast  is  great.  As  the  disease  pro- 
ses the  cough  is  more  distressing,  and  is  apt  to  be 
paroxysmal.  The  paroxysms  may  last  a  considerable 
time,  the  patient  onlj  ceasing  from  coughing  to  catch  his 
breath  ;  the  breathing  becomes  labored,  the  face  is  flushed 
or  livid,  the  veins  of  the  face  and    neck   are  swollen,  and 

the  whole  body  is  covered  with  perspiration  from  his  ex- 
ertions The  paroxysms  increase  in  frequency,  and  less 
relief  i-  obtained  in  the  intervening  periods.  "The  dysp- 
noea remains  marked  at  all  times,  the  extremities  are  cold, 
and  the  face  has  a  bloated,  dusky,  anxious  appears 
which  is  Bomewhat  characteristic.  The  pulse  is  feeble, 
and  may  be  irregular.  The  interference  with  the  circu- 
lation through  the  pulmonary  capillaries  increases,  and 
the  right  heart  becomes  dilated  and  hypertrophied. 
Tin-  venous  Bystem  throughout  the  body  is  gorged  with 

hi 1      H>  pern  mia  and  subsequent  organic  eh 

in  the  liver,   spleen,  kidneys,   and    gastro  intestinal 
The  urine  contains  albumen.     Dyspepsia  is  pres 

ent,  due  I,,  a  catarrhal  condition  of  the  Stomach  and  in- 
testines As.-iies  and  an  accumulation  of  fluid  in  tin' 
pleural  cavitj  occur  and  increase  the  dyspnoea.  The 
become  oederaatous,  blue,  and  cold,  and  the  skin  breaks 
in  places,  allowing  the  serum  to  exude  Emphysema  in 
the  majority  of  eases  i-  essentially  chronic,  and  is  chii  fly 
.s  in  life,  through  its  complications.  Aside  from 
its  danger  to  life,  it  uaturally  interferes  with  the  active 
pursuit  of  business  or  of  pleasure.  In  exceptional  i 
the  patient  remains  about  the  same  for  a  considerable 
time,  or  ma\  even  experienct   a  Blight  improvement,  but 


in  most  instances  there  is  a  slow  and  steady  advai 
The  prognosis   will  depend  upon  the   progress  aln 
made    and    upon    the    presence  of   complications.      The 
presence  or  absence  of  dilatation,  hypertrophy,  and  val- 
vular disease  of  the   right   or  left   heart,  of   nephritis 
hepatic  and  gastro-intestinal  disturbances,  must  he  con- 
sidered.     Death  not  infrequently  results  from  some  it 
current   disease,  as  pneumonia,  cerebral   hainoi: 
paiah  si-  i.l  the  heart. 

Phytn  -Inspection  shows  bulging  of  the 

portion  of  the  chest  beneath  the  clavicles,  and  of  the 
per  part  of  the  sternum.     This  bulging  when  marked, 

gives  the  chest  a  rounded  or  "  bane)  shaped  appear;,: 
The  bulging  is  rarely  uniform  over  the  whole  el 
The  clavicles  are  raised  and  brought  forward,  and 
chest,  even  at  the  end  of  expiration,  hassomewhal  tin 
pearance  that  it  usually  presents  at  the  end  of  full  inspira- 
tion. Sometimes,  in  old  persons,  the  lungs  are  atropl 
instead  ot  being  enlarged,  and  the  bulging  is  then 
During  inspiration  the  movement  of  expansion  is 

minimum,  and  the  lower  part  of  the  chest  may  even 
drawn  inward.      Expiration  is  much  prolonged,  ex- 
ceeding inspiration  in  length.    By  palpation,  vocal  fremi- 
tus may  be  increased,  diminished,  or  unchanged.     The 
apex  beat  of  the  heart  may  not  be  felt,  or  it  may  Ik- dis- 
placed downward  and  to  the  right.     The  percussion  i 
is  increased  in  intensity.     Usually  the  pitch  is  low.  i 
Occasionally  the  pitch  is  raised,  especially  when  the  ■ 
physema  is  accompanied  with  extreme  distention  of  the 
thoracic  walls.      The  quality   is  less  pulmonary,  and 
proaches  the  tympanitic  ;  it  has  been  called  vesieo-tym- 
panitic  resonance.     This  resonance  may  extend  over  the 
p.  ricardial   region.     Little  variation   i-  observed  in  the 
percussion  note  between  the  extremes  of  inspiration  and 
of  expiration.     On  auscultation   (he  vesicular  element  of 
the  respiration  is  feeble  or  suppressed.    Inspiration  is  short- 

1.     Expiration  is  longer  than  inspiration,  often  Ik 
in  the  ratio  of  four  to  one.  instead  of  one  to  four.       I 
is  n.,i  invariablj  the  case,  and  in  some  advanced  ■ 
piration  and  inspiration  are  of  equal  length.     The  bron- 
chial element  of  the  respiration  may  be  feeble,  or  absent, 
or    increased,    producing  harsh    respiration.      It    niav 
harsh  in  inspiration  and  absent  in  expiration       Iiron. 
and  dry   pleurisy  are  frequently  present  and  yield  their 
appropriate  signs,  the  rales  in  such  cases  being  dui 
these  diseases  and  not  to  the  emphysema  itself.     Emphy- 
sematous lungs   lying   between  the   heart  and  the  < 
walls  will  enfeeble  the  heart-sounds  over  the  aortic 
mitral  areas.     The  pulmonary  second  sound  is  accentu- 
ated.    A  dry,  crackling  sound,  resembling  the  crepitant 
rale,  is  heard  in  rare  instances,  together  with  a  grazing 
frictional  sound,  and  is  said  to  be  a  sign  of  interlobular 
emphysema  when  the  collections  of  air  arc  sub-pli 
and  form  projections  on  the  pleural  surface. 

Tin  \  i  mi  n  i    —The  treatment  may  be  considered  under 
two   heads;  first,   by  drugs;  and   second,   the   treatment 
by  other  means,      it   emphysema  is  the  result  of  faulty 
nutrition,  as  is  supposed,  iron   would   naturally  be  indi- 
cated  in  most  cas.s.     The  tincture  of  the  chloride  may 
I.,   prescribed,  or  some  of  the  milder  preparations.  Ms  the 
albuminate.     It  should  be  given  for  a  time,  and  then,  after 
an   interval,  be  again  given.     The  mineral  acids,  bitter 
vegetable  infusions,  etc.,  arc  appropriate  in  certain  ca 
The  treatment  is  chiefly  palliative,  and  although  in  - 
temporary  improvement   ma\  follow,  a  cure  need  not 
expected.     The  drug  which  seems  to  be  especially  hi 
ficial  is  the  iodide  of  potassium.     This,  in  doses  of  from 
five  to  fifteen  or  twenty  grains,  three  times  a  day.  either 
alone  or  in  combination  with  arsenious  acid,  from 
thirtieth   to  one-twentieth   of  a   grain,  will  usually  _ 
some  n  liel  to  the  dyspnoea.     Quebracho  is  useful  for 
Bhortness-of  breath."  and  may  be  given  in  the  form  of  the 
fluid  extract  in  doses  of   front  ten  to  forty  minims, 
li.  f  maj   be  obtained  from  the  burning  of  pastils  of  bella- 
donna, eucalyptus,  etc,,  or  by  nitre  or  various  other  pa- 
pers.    The  asthmatic  attacks  are  sometimes  relieved  by 
one  drug,  and  sometimes  by  another,  and  after  a  time  we 
can  usually  find  the  one  that   suits  each  particular 
best     Morphine   and  atropine  combined,  either  by   the 
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mouth,  or  better  still  hypodermatically,  will  usually  af- 
ford relief.  The  inhalation  of  compressed  air  is  extolled 
by  some.  The  best  arrangement  is  a  closed  chamber  into 
■which  the  air  is  pumped,  uutil  a  pressure  of  one  and  a 
half  to  two  atmospheres  is  reached.  This,  however,  is 
expensive,  and  is  not  always  available.  Compressed  air 
may  be  used  without  the  patient  himself  being  immersed 
in  it,  and  can  now  be  obtained  readily  in  all  large  cities, 
or  pure  oxygen  may  be  tried.  The  object  is  to  supply  more 
oxygen  to  the  blood  and  so  relieve  the  breathing,  and  at 
the  same  time  equalize  the  amount  of  blood  in  the  venous 
and  the  arterial  systems.  The  appetite  is  thereby  usually 
increased.  Attention  to  hygiene  is  often  of  more  impor- 
tance than  the  use  of  drugs.  Regularity  in  habits  and 
moderation  in  eating  should  be  practised.  Indulgence 
in  rich  or  indigestible  food  should  be  avoided,  and  at  the 
same  time  the  diet  should  be  nutritious.  Violent  efforts 
of  all  kinds,  as  running,  laughing  immoderately,  or  sing- 
ing, should  be  guarded  against.  Moderate  exercise  should 
be  taken,  and  a  good  deal  of  time  spent  in  the  open  air. 
Change  from  a  cold  to  a  warmer  climate  is  often  bene- 
ficial, but  no  rules  applicable  to  the  majority  of  cases  can 
be  laid  down.  After  trying  a  number  of  localities,  each 
case  will  usually  find  some  one  place  especially  bene- 
ficial, but  another  person  suffering  from  the  same  disease 
will  not  be  equally  benefited,  and  may  be  positively  in- 
jured by  residence  in  the  same  locality.  When  a  place 
is  found  where  the  dyspnoea  is  diminished,  and  relief  ob- 
tained from  the  asthmatic  attacks,  the  patient  should 
spend  most  of  his  time  there.  Attention  should  be  paid 
to  the  complications  which  so  frequently  accompany  em- 
physema. Bronchitis  calls  for  appropriate  remedies. 
Iodide  of  potassium  is  especially  beneficial  in  such  cases. 
The  treatment  of  complicating  diseases  of  the  heart,  liver, 
kidneys,  and  gastrointestinal  tract  is  of  importance,  but 
will  be  more  appropriately  considered  under  the  diseases 
of  the  respective  organs.  Donald  M.  Cammann. 


LUNGS,  HYPER/EMIA  OF  THE.  Hyperemia,  or  con- 
gestion, means  an  increase  of  blood  in  the  part.  It  may 
be  either  active  or  passive.  In  the  former  there  is  an  in- 
crease in  the  amount  of  blood  sent  to  the  part ;  the  blood 
is  arterial.  This  is  the  condition  found  at  the  beginning 
of  all  acute  inflammations.  Passive  hypersemia  is  due  to 
an  interference  with  the  return  of  blood  from  the  part. 

Pathology.  —  The  lung  contains  more  blood  and 
less  air  than  normal,  is  heavier,  and  does  not  pit  readily 
on  pressure.  The  blood-vessels  in  the  bronchi  and  walls 
of  the  air-sacs  stand  out  prominently.  On  section  a 
frothy,  sanguinolent  fluid  exudes  from  the  bronchi.  The 
lung  is  of  a  dark-red  color,  and  in  chronic  cases  dark- 
bluish,  red,  or  black.  The  walls  of  the  sacs,  and  the  epi- 
thelium and  interstitial  tissue  of  the  lung  are  swollen.  In 
some  eases  the  vessels  and  the  lung-tissue  are  so  swollen, 
and  the  sacs  and  bronchi  so  filled  with  blood,  that  scarcely 
any  appearance  of  cellular  structure  remains.  A  lung  in 
this  condition  is  said  tobesplenifled,  from  the  resemblance 
it  bears  to  the  spleen.  In  hypostatic  congestion  we  rind 
much  the  same  condition.  If  the  air-sacs  cannot  be 
completely  emptied  by  pressure,  and  if  small  pieces  of 
fibrine  are  found  in  their  contents,  giving  the  section  an 
indistinct  mottled  appearance,  we  have  what  is  called- 
hypostatic  pneumonia. 

Causes. — There  may  be  an  undue  amount  of  blood 
forced  into  the  lungs  by  increased  force  of  the  heart's 
action,  by  undue  attraction  of  blood  toward  the  part,  or 
by  there  being  some  obstruction  to  arterial  flow  else- 
where. There  may  be  an  obstruction  to  the  outward  flow 
of  blood  in  the  lungs  themselves,  by  pressure  from  with- 
out, as  in  case  of  aneurism  or  thoracic  tumor,  or  by  the 
backward  pressure  of  the  blood-column  from  mitral  ob- 
struction or  regurgitation.  Sudden  changes  from  cold 
to  heat,  the  inhalation  of  irritating  gases  or  vapors,  the 
ingestion  of  cold  drinks  when  the  person  is  heated  and 
perspiring,  are  causes  of  hyperrernia.  In  the  continued 
fevers,  and  in  all  diseases  long  continued  and  wasting  in 
character,  there  is  a  tendency  to  hypostatic  congestion  of 
the  lungs,  more  especially  at  the  posterior  bases. 


Symptoms. — As  most  cases  of  hypera?mia  are  accom- 
panied by  more  or  less  oedema,  it  is  difficult  to  distin- 
guish the  symptoms  of  the  two  conditions.  Between 
slight  and  extensive  hyperemia,  the  severity  of  the  symp- 
toms varies  widely.  In  slight  cases  there  is  moderate 
dyspnoea,  a  Hushed  face,  a  strong  pulse,  a  moderate 
amount  of  cough  and  expectoration.  A  sudden  and 
nearly  complete  congestion  of  both  lungs  may  cause 
sudden  death,  and  be  marked  by  extreme  dyspnoea,  dis- 
tressing cough,  and  abundant  expectoration  of  a  semi- 
sanguinolent  character.  Between  these  two  extremes  the 
symptoms  vary  with  the  amount  of  the  hypersemia.  If 
it  comes  on  suddenly — even  if  no  extensive  area  of  the 
lung  is  involved — the  dyspnoea  may  be  marked,  and  the 
cough  frequent  and  distressing.  If  it  comes  on  gradually — 
even  if  the  area  invaded  be  large — the  dyspnoea  may  be 
slight  and  perhaps  scarcely  noticeable,  except  on  exertion. 
The  expectoration  is  serous  in  character  and  stained  with 
blood.  In  extreme  cases  all  the  symptoms  attending  di- 
minished aeration  of  the  blood  are  present — coldness  and 
humidity  of  the  lips  and  extremities,  prostration,  shallow 
and  hurried  breathing,  a  sense  of  anxiety,  a  feeble  pulse. 
The  temperature  may  be  elevated.  The  physical  signs 
are  not  well  marked,  and  in  slight  cases  one  may  gain  lit- 
tle knowledge  from  them.  The  percussion  note  is  raised 
in  pitch  over  the  seat  of  the  congestion.  On  auscultation 
the  vesicular  clement  of  the  respiration  is  muffled  and 
confused.  The  bronchial  clement  of  the  respiration  is 
either  feeble  or  harsh.  Fine  or  coarse  rales  are  sometimes 
heard,  and  may  be  due  to  an  accompanying  pleurisy,  or 
may  be  produced  by  fluid  in  the  larger  bronchi. 

An  acute  hypersemia  of  the  lungs  may  prove  fatal 
within  a  few  hours,  but  the  usual  duration  is  from  two  to 
four  or  five  days,  and  the  termination  may  be  by  resolu- 
tion or  occasionally  by  pulmonary  hemorrhage,  or  it  may 
pass  into  an  inflammatory  condition.  The  passive  form, 
associated  with  heart  lesions  or  continued  wasting  disease, 
usually  comes  on  slowly,  and  is  subject  to  periods  of  im- 
provement under  treatment.  These  cases  are  liable  to 
sudden  attacks  of  (edema  which  are  apt  to  end  fatally. 
The  presence  of  marked  dyspnoea  and  watery,  blood- 
stained expectoration,  with  the  absence  of  chill,  of  pneu- 
monic sputa,  and  of  marked  elevation  of  temperature,  will 
usually  lie  sufficient  to  distinguish  hypersemia  from  pneu- 
monia. 

Treatment. — If  the  hypersemia  be  extensive  and 
threaten  life,  active  measures  should  be  at  once  em- 
ployed. Cupping  should  be  practised  over  the  seat  of 
the  hypersemia  or  over  the  whole  chest,  for  the  purpose  of 
diminishing  the  supply  of  blood  in  the  lungs.  Dry  cups 
are  to  be  applied  if  the  patient  is  feeble  and  gives  evidence 
of  exhaustion,  but  wet  cups  may  be  used  for  plethoric 
patients.  Hydragogue  cathartics  are  beneficial.  The 
dyspnoea  and  feeling  of  anxiety  may  be  relieved  by  steam 
inhalations  and  the  application  of  mustard  to  the  extrem- 
ities. A  hot-air  bath  relieves  the  overloaded  pulmonary 
vessels,  and  often  gives  relief  from  distressing  symptoms. 
If  the  congestion  is  caused  by  feeble  action  of  the  heart, 
appropriate  remedies,  as  digitalis,  aromatic  spirits  of  anr- 
monia,  alcohol,  or  ether,  should  be  administered.  Hypo- 
static congestion  accompanying  exhausting  disease  should 
be  relieved  by  stimulants  and  p'rbper dietetic  management. 
Change  of  position  from  the  back  to  either  side,  or  even 
to  the  prone  position,  is  an  important  part  of  the  treatment 
in  such  cases,  and  should  not  be  neglected. 

Donald  .)/.  Cammann. 

LUNGS,  INFLAMMATIONS  OF  THE.  There  are  five 
different  varieties  of  inflammation  of  the  parenchyma  of 
the  lungs,  viz.  : 

1.  Croupous  or  lobar  pneumonia,  in  which  the  air-vesi- 
cles go  through  a  process  similar  to  that  of  laryngeal 
croup. 

2.  Catarrhal  or  lobular  pneumonia,  Which  is  a  catarrhal 
affection  of  the  air-cells  identical  with  a  pre-existing  one 
of  the  contiguous  bronchioles. 

3.  Interstitial  pneumonia,  which  is  a- chronic  affection 
of  the  vesicular  epithelium  and  intercellular  and  inter- 
lobular connective  tissue. 
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l    Hypotlalic  pneumonia,  in  which   paasivi 
meal  N  liable  i"  result  in  an  inflammatory  proa 

."i    Embolie  pneumonia,  in  which  an  embolus  produces 
:i  pulmonary  hemorrhagic  infarction,  or  metastatic  ab- 

i    Cboupoub   Pneumonia.  —Most    writers 

have  regarded  age  as  a  prominent  factor  in  the  causation  of 
ilii-  affection,  and  Buppose  oath  childhood  and  old  age  to 
be  measurably  exempt.  The  female  sex  is  likewise  Bup- 
imilarlj  favored,  but  do  rational  explana 
nil  essential  partiality. 
When  we  consider  that  females  of  all  ages  and  males  in 
tin-  two  extremes  of  life  are  less  exposi  a  to  the  exciting 
causes  than  adolescent  and  middle-aged  males,  ii  is  easy 
to  understand  whj  the  latter  should  furnish  more  than 
their  numerical  ratio  of  subjects.  Intemperance,  priva- 
tions, hardships,  and  previous  ill-health  are  predisposing 
causes  to  this  disease,  bj  diminishing  the  natural  pi 
of  resistance.    Those  leading  out-door  lives  enjoj  a  high, 


/ 


in.  8184     Lobar  Pneumonia-    ] :.  i   Hepatization,     i  ■  860  and  reduced. 
i  tiflcially  tnjecti  d.     |  From   Di  la 
"Handbook  ol  Path,  anatomy  and  Histology.") 

though  not  absolute,  di  gree  of  immunity,  as  exemplified 
by  the  contrast  between  soldiers  in  the  field  and  in  bar- 
racks; while  inmates  of  prisons,  convents,  and  manufact 
uring  establishments  furnish  more  than  their  share  of 
The  explanation  i-.  thai  constant  exposure  under 

rable  hygienic  conditions  increases  resistance  to  cold, 
while  housing  in  a  warm  atmosphere,  particularly  if  im- 

.  lowers  the  tone  of  health  and  causes  greater  Bus- 
es ptibility  to  Buddi  -  of  temperature,  which  can- 
not altog  avoided.  Statistics  Bhow  that  the 
British  arnn  furnishes  fewer  cases  nowthan  formerly, 
and  that  enlisted  men  have  always  been  more  liable  than 
officers,  This  i-  explicable  from  the  facts  that  the  men 
are  better  clothed  and  are  under  better  hygienic  condi- 
tions now  than  they  formerly  were,  and  that  officers  have 
always  enjoyed  advantages  in  these  respects  over  the  men. 
Ajnong  the  exciting  causes,  exposure  to  great  and  -ud- 
den  changes  of  temperature  is  justly  to  be  regarded  as 
the  most  productive,  though  this  is  bj  Borne  disallowed. 
It  is  true  that  pneumonia  prevails  in  warm  climes,  but  it 
i-  Indisputable  that  it  occurs  chiefly  in  the  cold  mouths 


of  th<    year,  and  at  other  times  it  is  usually  an  accom. 
paniment   of   "taking  cold.       A  great    variety  of  trau- 
matic affections  of  the  chest  are  exciting  causes,  ^u<  I 
penetrating  wounds,  falls,  blows,  inhalation  of  hot  and 
irritating  vapors,  gases,  etc.    .Malaria  must  i 
occasionally  an  original  cause,  and  in  miasmatic  local 
it  is  an  almost  constant  complicating  agent  ol   the  state 
(.1  engorgement.      Indeed,  some  writers  have  gravel j 
d   that    pneumonia  is  essentially  a  malarial  disea 
I  rom  il  -  a  itli  a  rigor   follow  i  d    bv  f< 

of  a  paroxysmal  type,  as  is  found  where  paludal  fe\ 
prevail. 

The  fact  that  pneumonia  sometimes  apparent))' ass 
an  epidemic  character  and  pursues  a  more  detinit 
than  most  inflammatory  affections  led  the  German  path- 

sts,  in than  ten  years  ago,  to  the  conclusion  that 

it    is  a  general   rather  than  a  local  disease,  and  that  it  is 
infectious   in  its  nature.     This  view   has  been  ado] 
by  many  American  writers,  and    the   doctrine    is   gain- 
■1.     It  is  admitted  that  croupous  pneumonia 
is  more  amenable  to  treatment  than  the  other  forms  of 
pneumonia,  and  that   it   may  be  aborted   by  cm 
measun  3  (v.  Jiirgensen  in  "  Ziemssen's  ( 'yclopaedia  "). 
Those  in  vigorous  health  are  less  1  i;(  1  >1<-  than  ol 
but    this   is  not   true  generally  of  infectious  disi 
One  attack  rather  predisposes  an  individual  to  - 
v.      qucnt   attack^  than  protects  him.      It   i~  true  that  the 
tendency,    without     iutei  is    toward 

•  ",>v  resolution,  except   in  malarial  coin  plication. 

vx  but  regularity  of  course  cannot  be  maintained 

of  a  process  which  may  terminate  spoilt 
ously  in  three  da\  s  en   inaj 
lend  over  a  period  four  timi 
long. 
V  In  1882  Griflini  and  Cambria 

\    found  bacteria  in  the  blood  and 
sputa   of  persons  affected  with 
croupous  pneumonia.    A  liquid 
the  bacteria   was  in- 
ii    jeeted  subcutaneous!)'  inti 
and  rabbits,  w  hich  soon  dii 
septicamia  without  pulmonary 
lesions.     Their  conclusion 
that  the  bacteria   were   not  the 
cause  of   pn<  umonia.     In   1883  Ziehl,  Fried- 
lander,  and    Frobenius  found  micrococci   in 
the  sputa  of  patients  suffering  from  pueumo- 
ven  before  they    became  rust-colored. 
This  micrococcus  is  described  by  Friedlander 
as   oval-shaped   and   inclosed   in   a   capsule, 
which  features  be  regards   as  characteristic. 
In  1884  I>r.  Lambrosa  found  the  ovoid  micro- 
cocci of  Friedlander  in  the  hums  of  a  subject 
dead  of  catarrhal  pneumonia  associated  with 
measles.     In  1885  Paulowsky,  of  St.  Pi 
burg,  found  on  gelatine  plates  exposed  to  tin- 
open  air  microbes  corresponding  in  appear- 
ance to  Friedlander's  M.  pneumoniae. 
lationS  Of    these  were  made  upon  dogs,  rats,  guinea  pigs. 
and   mice,    which   afterward    presented  appearani 
pneumonia.     Other  experiments  in  inoculation  of  these 
microbes  and   their  cultures   bave   been   made  with   vari- 
ous and  contradictor)  results.     Small  doses  of  liquor  am- 
monia, injected  by  means  of  a  syringe  into  the   trachea 
of  healthy  animal's.  ],ave  been  followed   by  pneumonia, 
pr<  '\  ided  the  animals  survi\  ed  a  few  da\  B, 

In  1885  Sternberg  announced  that  the  M.  pneumonia 
of  Friedlander  is  identical  with  micrococci  constantly 
found  in  the  saliva  of  many  healthy  individuals.  espe- 
cially those  living  in  warm  "climates  ;  and  also  identical 
with  micrococci  found  by  Pasteur  in  the  blood  of  rabbita 
which  had  been  inoculated  with  the  saliva  of  a  child  dead 
of  hydrophobia  This  microbe  be  proposed  to  call  ML 
Pasteuri,  Sternberg  made  the  discovery  of  this  microbe 
in  1880,  and  the  same  year  made  repeated  inoculations 
with  the  original  microbe  and  its  cultures  upon  rabbits, 
with  generaflj  fatal  results  within  forty-eight  hours.  He 
found,  however,  thai  it  was  necessary  to  introduce  the 
instrument  iuto  the  pulmonary  substance  in  order  to  pro- 
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iace  fibrinous  pneumonia,  and  this  plan  did  not  always 
succeed  ;  while  simple  subcutaneous  injections  were  fol- 
lowed by  septicaemia  without  involving  the  lungs.  In 
either  case  the  microbes  were  found  afterward  abundantly 
in  the  blood. 

In  1886  Sternberg  acknowledges  a  specific  distinction 
between  Friedlander's  M.  pneumoniae  and  his  own  M. 
Pasteuri,  but  holds  that  both  occur  in  the  blood  and  pul- 
monary exudations  of  croupous  pneumonia.  A  notable 
pathogenic  distinction  is  the  fact  that  M.  Pasteuri  kills 
rabbits,  while  Friedlander's  does  not.  Sternberg  avers 
that  M.  Pasteuri,  which  is  found  in  the  saliva  of  healthy 
persons  in  various  parts  of  the  world,  occurs  in  the  exu- 
date of  croupous  pneumonia  with  greater  uniformity  than 
does  Friedlander's  micrococcus  ;  and  believes  that  Tala- 
mon  and  Salvioli,  in  their  published  experiments,  used 
the  former  rather  than  the  latter. 

Fraukel  bus  found  that  M.  pneumonia}  does  not  disap- 
pear from  the  sputa  on  subsidence  of  the  disease,  but  re- 
mains for  some  weeks,  though  with  diminished  virulence. 

Thost,  of  Hamburg  (quoted  by  Sternberg  in  1886),  has 
discovered  Friedlander's  micro- 
coccus abundantly  in  the  nasal 
mucus  of  ozoena,  and  has  proved 
by  cultures  and  inoculations 
that  it  is  fatal  to  mice,  but  not 
to  rabbits. 

The  latest  announcement 
(August,  1886)  is,  that  Profes- 
sor Weichselbaum,  of  Vienna, 
has  discovered  four  kinds  of 
microbes  in  pneumonic  lungs, 
which  he  names  respectively 
Diplococcus  P.,  Streptococcus 
P.,  Staphylococcus  aureus  al- 
bus,  and  Bacillus  P. 

In  the  judgment  of  the  pres- 
ent writer,  it  seems  probable 
that  various  microbes  habitu- 
ally occur  in  the  sputa  of  croup- 
ous pneumonia,  but  very  im- 
probable that  any  of  them  is 
either  the  remote  or  exciting 
cause  of  the  malady.  It  is  rea- 
sonable that  diseased  lungs  and 
their  exudations  should  prove 
to  be  a  favorable  soil  for  the 
growth  of  micro-organisms,  but 
unlikely  that  the  organisms 
constantly  present  in  the  saliva 
of  healthy  individuals  should 
become  pathogenic  when  acci- 


blood  and  extending  into  the  bronchioles.  The  cut  sur- 
face presents  a  granulated  appearance.  The  substance  is 
now  heavier  than  water,  friable,  and  strongly  resembles  the 
liver  in  color,  specific  gravity,  and  resistance  to  pressure. 
In  the  third  stage  the  haematin  has  disappeared  from  the 
effusion,  and  the  substance  is  gray,  though  still  granular, 
solid,  and  heavier  than  water. 

When  resolution  takes  place  in  the  second  or  third 
stage,  the  exudation  undergoes  fatty  metamorphosis  and 
is  dissolved  in  a  serous  effusion.  The  solution  is  partly 
removed  by  expectoration,  but  mostly  absorbed.  In  the 
third  stage  there  may  be  little  or  no  purulent  infiltration, 
or  it  may  run  into  abscess  instead  of  resolution.  It  is 
not  to  be  presumed  that  all  cases  take  this  regular  course. 
Indeed,  separate  tracts  have  been  found  post  mortem  in 
the  same  subject  exhibiting  the  three  different  stages  ; 
and  careful  pk3'sical  examination  sometimes  shows  con- 
siderable intervals  in  the  extension  of  the  disease  to 
separate  lobes  of  the  same  lung  and  to  the  other  lung. 
The  lung-substance  contiguous  to  the  hepatized  tracts 
often  becomes  congested  and  cedernatous. 
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dentally  inhaled  into  the  sound     y1Q-  2185.— Acute   Lobar  Pneumonia,  with  the  Production  of  Organized  Tissue  in  the  Air-spaces.    (X130 
lungs   of   Others.      A  necessary      and  reduced.)    Section  of  a  number  of  air  vesicles  containing  organized  tissue.     (Delafield  and  Prudden.) 

condition    of    the    inoculation 


which  shall  produce  pneumonia  is  that  the  instrument 
be  thrust  into  the  lung-structure,  while  we  know  that 
various  injuries  to  the  chest  are  followed  quickly  by  the 
same  result.  On  the  old  supposition  that  pneumonia  is  a 
local  inflammation,  it  is  not  strange  that  an  extensive  in- 
flammatory process  should  follow  the  slight  puncture  of 
a  needle  into  lung-substance,  when  it  carries  a  poison 
which  produces  fatal  septicaemia  by  inoculation  into  the 
cellular  tissue. 

Morbid  Anatomy. — The  inflammatory  process  of  croup- 
ous pneumonia  rarely  involves  less  than  an  entires  pul- 
monary lobe,  often  more,  and  sometimes  both  lungs.  It 
usually  begins  in  the  lowest  lobe  and  progresses  upward  ; 
but  in  old  and  cachectic  subjects  the  attack  often  begins 
at  the  apex. 

Three  separate  stages  of  the  disease  are  recognized  :  1. 
That  of  engorgement ;  2,  that  of  red  hepatization  (Fig. 
2184) ;  3,  that  of  gray  hepatization,  sometimes  called  pur- 
ulent infiltration.  In  the  first  stage  the  lung  has  become 
somewhat  heavier,  but  still  floats  on  water.  It  has  lost 
elasticity,  crackles  but  little  on  pressure,  and  on  section 
a  reddish  tenacious  liquid  exudes  from  the  air-cells.  In 
the  second  stage  no  air  remains  in  the  alveoli,  which  are 
filled  with  plugs  of  coagulated  fibrine,  mingled  with 


In  case  sufficient  serum  to  dissolve  the  previous  exuda- 
tion is  not  effused,  it  can  neither  be  absorbed  nor  removed 
by  expectoration  ;  in  other  words,  no  resolution  takes 
place,  but  the  alveoli  remain  filled  with  a  cheesy  sub- 
stance. In  some  cases  post-mortem  clots  are  found  in  the 
right  heart,  extending  into  the  veins.  These  result  from 
pulmonary  obstruction  reflected  backward  through  and 
beyond  the  heart, 

In  a  large  proportion  of  cases  the  pleura  shares  the  in- 
flammatory process,  which  is  followed  with  more  or  less 
effusion.  This  complication  is  apt  to  leave  its  common 
legacy  of  adhesions  between  the  costal  and  pulmonic  sur- 
faces of  the  pleura. 

Symptoms  mid  Course. — Croupous  pneumonia  is  usually 
ushered  in  with  a  distinct  rigor,  lasting  from  half  an 
hour  to  several  hours,  and  more  marked  than  in  any  other 
disease,  save  malarial  and  yellow  fevers  and  septicaemia. 
Convulsions  sometimes  occur  in  young  children  at  the 
onset.  The  body-temperature  rises'  to  103°  or  higher 
within  twenty-four  hours,  with  corresponding  accelera- 
tion of  pulse,  and  respiration  hurried  out  of  its  usual  ratio 
of  one  to  four  pulsations,  so  that  the  ratio  sometimes  be- 
comes one  to  two.  The  face  is  flushed  ;  there  is  severe 
pain  in  the  chest,  back,  and  limbs  ;  an  abundant  white 
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fur  appears  upon  the  tongue  .  the  appetite  disappears  ; 
.'  muscular  prostratiou  ensues  ;  a  tendency  to  cough 
i-  restrained,  on  account  of  pain  in  the  inflamed  chest. 
I  sputa  are  uol  abundant,  but  bo  viscid  as  to  adhere  to 
au  in\  erted  vessel. 

In  the  Becond  puta  become  rusl  colored  from 

extravasation  of  blood,   which  ia  thoroughly   diffused. 
The  fever  increases,  and  is  attended  with  an  evening 

rbation  of  ..  to  '.'  F.  The  pulse,  which  was  full 
and  strong  in  the  flrsl  Btage,  in  Bevere  cases  is  still  more 
leratcd  and  loses  force  and  volume,  1 1  <  «i 1 1  obstruction 
in  the  lungs,  in  consequent  e  of  n  hich  a  scanty  supplj  of 
blood  reaches  the  lef  I  beart.  Thirst  of  ten  becomes  urgent  ; 
the  bowels  an-  constipated  .  the  n  aal  ->  en  tion  is  -canty, 
wiili  increase  of  urea  ami  decrease  or  disappearance 
the  chlorides,  ami  sometimi  -  appi  arani  i  of  albumen. 

Under  ordinary  management,  ami  even  withoul  medi- 
cation, the  fever  usually  terminates  by  crisis  from  the 
third  t'>  tin-  Beventh  daj  .  ami  the  other  bj  mptoms  rapidly 
Bubside,  while  resolution  takes  place  In  some  u 
instead  of  resolution  bj  crisis  within  a  week,  the  fibrin- 
ous exudation  extends,  fever  and  other  symptoms  con 
tinue,  extreme  prostration  ensues,  with  delirium  or  stu- 
por, ami  involuntary  evacuation  of  urine  ami  lace-. 
When  purulent  infiltration  takes  place  in  the  third  stage 
there  is  no  crisis,  ami  resolution  N  delayed,  with  a  gen- 
eral condition  similar  to  that  just  described. 

In  aged  subjects,  or  those  in  previous  bad  condition, 
adynamic  Bymptoms  are* found  in  place  <>!'  the  regular 
course  ol  tin  malady,  with  absence  of  pain,  cough,  ami 
sputa;  ami  a  diagnosis  of  "catarrhal"  or  "gastric" 
i  may  lie  made,  unless  a  careful  physical  examination 
!"•  undertaken.  Without  Buch  exploration  pneumonia 
may  he  mistaken  for  delirium  tremens  in  drunkards,  who 
present  the  rational  Bymptoms  of  the  latter  disease,  lack- 
in;.''  those  "i  the  former. 

Rapid  Binking  ami  death  may  result  from  pulmonary 

congestion  or  oedema  in  the  flrsl  or  sec 1  Btage,  and 

autopsj  will  reveal  the  right  heart  filled  with  clots  ex- 
tending backward  into  the  veins.  .More  rarely  engorge- 
ment of  the  cerebral  sinuses  ami  veins  causes  coma  ami 
speedy  dissolution.  Purulent  infiltration  i>  indicated  by 
hi  rigors;  while  violent  rigors  indicate  the  formation 
of  abscess,  confirmed  later  bj  profuse  purulent  expectora- 
tion, appearance  of  yellow  elastic  fibres  under  the  micro- 
scope, and  cavernous  re- pi  rat  ion.  Gangrene  is  manifested 
l>\  dark  and  horribly  fetid  .-puta  and  the  physical  Bigns 
of  a  cavity. 

In  malarious  regions  periodic  exacerbations  are  often 
mgly  marked,  and  the  majority  of  cases  Bhow  the  in- 
fluence of  the  peculiar  miasm.     At  regular  intervals  the 
in,  dyspnoea,  ami  cough  are  aggravated  and  in 
turn  mitigated  with  the  regularity  of  intermittent  fever. 
In  such  cases  spontaneous  resolution   must   not   he  ex- 

l  d. 

».— Ocular  inspection  shows  diminished 
liratory  movemenl  on  the  ailing  Bide.  Palpation  man- 
ifests increased  vocal  fremitus  "in  the  affected  tract. 
Both  Ihi  symptoms  become  more  marked  in  the 
course  of  the  malady,  ami  disappear  as  resolution  pro- 
gresses The  percussio  Is  in  the  first  stage  are  al- 
most normal,  hut  become  dull  and  Hat  a-  consolidation 
progresses,  and  regain  their  normal  character  a-  resolu- 
tion advances.  Pleuritic  effusion  gives  a  more  fiat  per- 
cussion  Bound  than  the  consolidation  of  pneumonia,  hut 
always  in  the  dej lent  portion  of  the  chest,  and  conse- 
quently the  point  "i  greatest  dulness  varies  with  the  posi- 
tion ol  the  patient,  The  Hat  Bound  remain-  aft.  r  resolu- 
tion of  the  pneumonia  ha-  taken  place.  . 

Auscultation  in  the  first  stage  discloses  the  crepitant 
which  i-  the  besl  diagnostic  sign  of  croupous  pneu- 
monia    This  i-  compared  to  the  crackling  of  -alt  throw  n 
on  the  tire,  hut  more  closelj    resembles  the  sound  « . i  a 
lock  .if  hair  rubbed  between  thumb  and  finger  close  to 

the  car.       Ill  the    lif-I  8t  il'\.-ie|,-    :ire    partially 

tilled  with  the  -a  I  lie  viscid  c\  lid  at  i.  Hi  w  hich  characterizes 
the  sputa,  and  the  crepitation,  heard   only  in  Inspiration, 

is  produced  bj  the  opening  ol  the  alveolar  walls,  which 
lutinated  together  in  expiration.    In  the  Becond 


Btage  this  disappears,  as  the  vesicles  become  filled  up 
with  the  exudation,  and  loud  bronchial  or  tubular  breath- 

ticceeds.  When  resolution  takes  place,  the  crepitant 
ran   reappears  and  i-  soon  followed  by  the  subcrepitant 

a  moist  to-and-fro  sound.  In  pleuritic  complications 
the  to  and  fro  friction-sound  ma\  generally  be  distin 
r  u i -hed.  until  it  is  drowned  in  the  effusion. 

In  the  very  young  and  old,  and  in  subject! 
weakened  by  intemperance  or  previous  bad  health,  the 
Bi  mptoms  ol    <  roupous  pneumonia  are  obscure 
children  may  have  convulsions  at  the  outset  ;  they  do 
expectorate  and   cannot  locate  pain.     In  all  tin 
careful  physical  examination  i-  needed.     From  pneumo- 
nia simple  pleurisy  is  distinguished  by  the  friction-sound, 

ace  of   initial   rigor,   -harper  pain,  less  cough  and 

i     jerky  and   less  rapid  respiration,  absence  of  vocal 
fremitus,  and  the  anxious  countenance — all  of  which 
hum  to  pleurisy. 

unit. — This  depends  greatly  on  the  extent  of  lungj 
substance  involved,  double  pneumonia  being  especially 
dangerous  ;  on  the  body-temperature  :  on  age,  it-  gravity 
being  great  lj  increased  in  old  age;  on  habit- with  a 
holic  liquors;  on  previous  health.     Complications  with 
pulmonary  tuberculosis,  Brighl's  disease,  and  intlann 
torj  cardiac  affections  are  especially  grave.     Absence 
sputa  at  the  beginning  and  very  dark  sputa  are  unfa 
able.     An  excessive  amount  o\  liquid  or  frothy  e.\] 
toration  indicates   pulmonary  oedema;  while  a  gurgling 
sound  in  the  chest,  with  absence  of  expectoration,  tlr 
ens  -pecd_\  di  ath  from  oedema  and  suffocation.    Delirium 
at  an  early  stage  is  attributable  to  high  temperature,  and 
is  not  especial  1}  dangerous;  in   a  later  stage  it   sig? 
exhaustion.     Stupor,  subsultus,  and  paralysis  are  highly 
dangerous  symptoms.     Purulent  infiltration  in  the  third 
Btage  is  unfavorable  ;  abscesses  and  gangrene  are  grave 
Bymptoms.     The  condition  of  pregnancy  is  unfavorable 
to  recovery,  and  apart    from  this  the  fatality  of  adult 
cases  i-  gri  ater  in  the  female  Bex. 

'm,  iii. — Venesection  and  tartarized  antimony  were 
formerly  in  general  use  in  the-  earlier  stage  of  crou] 
pneumonia,  but  are  now  nearly  obsolete.  In  pulmonary 
oedema  venesection  or  free  cupping  with  scarifications 
certainly  affords  relief  to  dyspnoea,  and  should  not  be 
neglected.  In  the  active  febrile  stage,  veratrum  viride 
and  aconite  still  have  advocates,  especially  the  former 
among  country  practitioners  in  the  Southern  and  "VN 
em  Mates  of  the  Union.  At  the  present  time  American 
phj  sicians  arc  partial  to  the  free  use  of  quinine,  (  Dj.,tO 
•cij.  in  twenty  tour  hours),  believing  that  it  has  a  con- 
trolling effect  on  the  fever  ;  but  they  do  not  claim  that  it 
abridge  s  the  natural  course  of  the  disease.  The  sa 
may  be  said  of  the  German  practice  of  using  cold  water 
cMcrnally  by  compresses  to  the  chest,  frequently  repeated, 
or  the  wet  pack.  In  malarious  localities  the  paludal  mi- 
asm habitually  operates  to  complicate  pneumonia,  and 
mu-t  be-  met  by  the  free  use  of  quinine  until  periodicity 
ol  Bymptoms  i-  arrested,  and  smaller  doses  should  then 
ntinued  two  or  three  times  daily. 
Blisters  are  mentioned  by  most  systematic  writi 
medical  practice  only  to  condemn  them  in  an  early  si 
and  tolerate  them  after  consolidation  has  taken  pi 
The  present  writer-  experience  for  more  than  twenty 
years  has  been  totally  at  variance  with  such  teaching, 
but  it  is  confirmed  by  the  practice  of  many  private  phy- 
sicians, most  of  whom  seem  to  have  adopted  it  on  their 
own  motion.  There  are  many  other  inflammatory  af- 
fections, which  high  authorities  have  direct  ill  to  be 
treated  bj  early  blistering,  among  which  may  be  named 
l.oils,  whitlows  and  carbuncles,  congestion  of  the  brain, 
ophthalmia  and  deeper  inflammations  of  the  eye.  phle- 
bitis in  general  and  phlegmasia  doleus  in  particular, 
acute  dysentery  acute  rheumatism.  \\  by  pneumonia 
and  pleurisy  should  have  been  made  exceptions  to  the 
revulsive  or  derivative  effect  of  blisters  in  inflammatory 
affections  has  not  been  satisfactorily  explained.  The 
w  liter's  practice  is  to  apply  the  blister  in  any  stage  ;  but, 
in  his  opinion,  the  earlier  this  can  be  done  the  better. 
The  relief  of  the  pain,  lever,  and  cough  immediately  fol- 
lows the  action  of  the  fly-blister  ,  and,  if  this  can  be  :q>- 
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plied  within  six  hours  after  the  rigor,  the  sub-crepitant 
rale  may  confidently  be  expected  in  place  of  the  crepitant 
within  twenty-four  hours  more.  If  the  blister  can  be  ap- 
plied within  twenty-four  hours  of  the  rigor,  there  will  lie 
no  consolidation  ;  in  other  words,  the  disease  will  be  ar- 
rested in  the  first  stage,  and  convalescence  will  begin  at 
once. 

The  plaster  should  be  large  enough  to  cover  the  af- 
fected tract,  and  be  placed  directly  over  it.  Its  effect 
should  be  closely  observed,  and  it  should  be  removed  as 
soon  as  the  slightest  appearance  of  vesication  is  noticed. 
With  young  children  it  is  sufficient  to  redden  the  skin 
thoroughly,  which  will  sometimes  occur  in  half  an  hour. 
Carbolized  zinc  ointment  is  a  good  dressing,  under  which 
vesication  is  completed.  The  cuticle  should  never  be 
torn  from  the  skin.  The  relief  to  the  pain  and  cough  is 
so  prompt  and  decisive  that  the  blister  is  not  complained 
of,  unless  allowed  to  become  unnecessarily  severe. 

In  ordinary  cases,  if  the  blister  can  be  used  within  a 
few  hours  of  the  rigor,  no  internal  medication  will  be 
needed,  save  such  tonics  as  may  be  appropriate  to  conva- 
lescence. In  neglected  cases,  already  in  the  second  or 
third  stage,  with  high  temperature  (above  103°),  it  would 
be  proper  to  resort  to  antipyrin.  Sponging  with  cold 
water  would  not  be  objectionable,  if  agreeable  to  the  pa- 
tient :  but  a  chilly  sensation  would  be  sufficient  warning 
to  desist. 

Early  blistering  is  equally  applicable  to  pleuro-pneu- 
monia,  and  in  case  of  effusion  repeated  blisters  greatly 
favor  absorption  of  the  serum. 

The  old  plan  of  starvation  survived  venesection,  but 
has  become  historical.  Patients  are  now  properly  en- 
couraged to  take  such  food,  and  in  such  quantities,  as 
they  can  assimilate.  The  aged  and  feeble  need  alcohol 
in  some  acceptable  form  from  the  beginning,  and  all  eases 
neglected  in  the  early  stage  are  benefited  by  it,  taken 
preferably  with  food,  at  short  intervals  and  considerably 
diluted. 

2.  Catarrhal  Pneumonia. — Etiology. — This  is  rarely 
or  never  a  primary  affection,  but  an  extension  of  the  in- 
flammatory process  from  the  mucous  surface  of  the  bron- 
chioles to  the  alveoli.  In  most  cases  it  follows  measles, 
whooping-cough,  or  diphtheria,  and  is,  therefore,  much 
more  common  in  childhood  than  in  later  life,  but  may 
follow  influenza  at  any  age.  The  condition  of  pulmo- 
nary collapse  resulting  from  whooping-cough  very  natu- 
rally runs  into  catarrhal  pneumonia,  as  also  does  the  ca- 
pillary bronchitis  associated  with  measles. 

Morbid  Anatomy. — Unlike  croupous  pneumonia,  in  this 
malady  a  whole  lobe  is  rarely  involved,  but  circumscribed 
tracts  of  both  lungs  are  affected,  most  frequently  along 
the  spine  and  in  front  of  the  chest.  The  cut  surface  of  a 
nodule  is  smooth  rather  than  granular,  and  yields  a  red- 
dish or  grayish  fluid.  There  are  three  stages,  correspond- 
ing to  those  of  croupous  pneumonia.  That  of  gray  he- 
patization terminates  in  resolution,  purulent  infiltration, 
or  cheesy  degeneration.  The  last  condition  is  quite  apt  to 
result  in  pulmonary  phthisis.  The  morbid  process  in  this 
form  of  pneumonia  is  less  regular  than  in  the  croupous 
form,  and  lobules  may  be  found  in  the  same  lung  in  the 
three  different  stages.  In  the  first  stage  the  effusion  is 
less  fibrinous  than  in  croupous  pneumonia,  and  the  sputa 
are  less  tenacious.  In  the  second  the  alveoli  are  filled 
with  an  exudation  composed  chiefly  of  changed  epithelial 
cells,  with  fewer  lymphoid  cells  and  blood-globules,  than 
in  croupous  pneumonia,  and  with  no  fibrin.  In  pro- 
portion to  the  abundance  of  cell-deposits  we  find  indispo- 
sition to  resolution  with  tendency  to  fatty  or  cheesy  trans- 
formation and  to  a  chronic  or  permanent  character  of 
the  disease.  In  this  condition  hyperplasia  of  the  connec- 
tive-tissue ensues,  with  fibrous  induration,  constituting  a 
complication  with  interstitial  pneumonia.  In  previous 
collapse  of  a  lobule,  from  obstruction  of  a  bronchial  tube, 
the  capillaries  of  vesicles  beyond  are  distended,  and  exu- 
dation into  the  empty  vesicles  is  favored.  Such  obstruc- 
tion is  most  liable  to  occur  in  the  very  young,  the  very 
old,  and  those  too  feeble  to  clear  the  bronchial  tubes  by 
coughing  ;  also  in  those  long  confined  to  the  supine  posi- 
tion (hypostatic  pneumonia).  When  superficial  lobules 
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are  attacked,  the  contiguous  pleura  is  involved,  constitut- 
ing pleuropneumonia. 

Symptoms  and  Course. — This  form  of  pneumonia  is  not 
generally  ushered  in  by  a  rigor,  and  never  by  one  of 
marked  severity.  The  temperature  rises  rapidly  to  102° 
or  104°,  or  sometimes  even  higher.  The  pulse  and  respi- 
ration are  hurried,  particularly  the  latter.  The  cough, 
which  was  previously  bronchial  and  moist,  becomes  dryer 
and  painful ;  the  expectoration  is  scanty,  not  tenacious, 
and  rarely  becomes  rusty.  In  acute  cases  in  feeble 
children  this  disease  may  rapidly  extend,  so  as  to  pro- 
duce dyspnoea,  cyanosis,  stupor  or  convulsions,  and  ex- 
haustion, with  death  in  a  few  days.  The  subacute  form 
is  a  frequent  sequela  of  measles  and  whooping-cough,  is 
often  protracted,  and  may  terminate  in  gradual  resolu- 
tion or  exhaustion  from  fever  and  arrest  of  nutrition. 
Resolution  is  by  lysis  rather  than  crisis,  or,  this  failing, 
the  disease  becomes  chronic,  no  absorption  of  the  effusion 
taking  place. 

Physical  Signs. — When  the  affected  tracts  are  small 
and  deep-seated,  auscultation  and  percussion  disclose  no 
signs.  Otherwise  a  limited  dulness  may  be  observed  on 
the  anterior  and  posterior  aspects,  but  rarely  on  the  lat- 
eral, and  generally  of  both  lungs.  In  the  early  stage,  in 
the  quick  inspiration  of  coughing  or  crying,  the  crepitant 
rale  may  sometimes  be  discovered  ;  and,  after  consolida- 
tion has  taken  place,  bronchial  breathing  is  heard.  In 
the  few  cases  where  a  large  tract  is  involved,  the  sounds 
can  not  be  positively  distinguished  from  those  of  croup- 
ous pneumonia. 

Diagnosis. — Catarrhal  pneumonia  may  be  distinguished 
from  pulmonary  collapscand  capillary  bronchitis,  of  which 
it  is  the  successor,  by  rapid  rise  of  temperature  and  by  a 
dryer  and  more  restrained  cough,  on  account  of  the  pain 
of  the  act ;  from  croupous  pneumonia  by  the  antecedent 
bronchitis,  by  the  usual  absence  of  rigors,  by  its  existence 
in  small  tracts  of  both  lungs,  by  its  gradual  subsidence  ; 
from  acute  tuberculosis  by  bronchitis  preceding  instead 
of  succeeding  the  febrile  symptoms. 

Prognosis. — In  general  the  prognosis  in  this  form  of 
pneumonia  is  much  more  unfavorable  than  in  the  preced- 
ing, the  mortality  being  nearly  fifty  per  cent.;  but  this  is 
largely  due  to  previous  lowering  of  the  vital  powers. 
The  danger  is  in  direct  ratio  to  the  extent  of  lung-sub- 
stance involved,  and  is  greatest  at  the  extremes  of  life. 
Much  depends  on  natural  vigor  of  constitution  and  pre- 
vious health,  as  well  as  on  the  hygienic  surroundings.  As 
a  sequela  of  measles  it  is  less  serious  than  it  is  after- 
whooping-cough  ;  and  following  scarlatina  with  a  renal 
complication  it  is  particularly  grave. 

Treatment. — When  it  is  considered  that  this  malady  is 
consequent  on  one  or  more  previous  ones,  whereby  the 
natural  powers  have  been  already  reduced,  the  impropriety 
of  any  lowering  treatment  is  at  once  apparent.  On  the  con- 
trary, the  best  alimentation  permitted  by  the  febrile  con- 
dition should  be  maintained,  and  in  most  cases  some  alco- 
holic preparation  will  be  advantageous.  Since  collapse  of 
lobules  from  catarrhal  accumulations  is  the  most  frequent- 
forerunner  of  this  form  of  pneumonia,  collapse  should  be 
prevented,  in  order  to  avert  the  inflammatory  process.. 
This  can  be  effected  by  forced  inflation  of  the  lungs.  It 
is  recommended  by  Jiirgensen  in  Ziemssen's  "  Cyclopae- 
dia," to  pour  a  small  stream  of  cold  water  upon  the  oc- 
cipital region  over  the  medulla  oblongata,  which  induces 
violent  respiratory  efforts.  This  should  be  practised  dur- 
ing the  course  of  the  bronchitis  which  precedes  pulmonary 
collapse,  whenever  diminished  respiratory  action  seems  to 
threaten  obstruction  of  the  bronchioles.  As  further  pro- 
phylactic measures,  the  air  of  the  room  should  be  charged 
with  warm  vapor,  and  an  expectorant  of  senega  with 
muriate  of  ammonia  be  exhibited.  Oil  of  turpentine  is. 
believed  to  diminish  the  bronchial  secretion,  and  a  few 
drops,  according  t<>  age  of  the  patient,  may  be  given  every 
two  or  three  hours.  The  best  vehicle  is  milk.  The  same 
measures  have  been  found  effectual  even  after  collapse- 
of  the  lung  had  ensued  and  the  inflamniatory  process- 
had  been  established. 

In  case  of  urgent  dyspnoea  with  abundant  mucous- 
rales,  threatening  extensive  pulmonary  oedema,  rapid  eme- 
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Bis  i-  called  for,  and  the  most  efficient  agent  tsapomorphine 
administered  hypodermatically.    Two  01  three  minims 

i ni .  solution  would  be  a  suitable  dose  ■  • 

liild,  and  ii  would  !"•  prudent  to  precede  this  bj 
an  alcoholic  stimulant.  As  i"  blisters,  the  writer  a  < •{ >i n- 
ion  i-  that  the)  are  less  efficient  than  in  croupous  pneu- 
monia, but  that  their  results  arc  favorable.  Still  gr< 
care  is  needed,  so  as  not  to  produce  unnecessarily  Bcven 
effects  upon  the  skin,  owing  to  the  previi  bled 

condition  oi  the  patient     <  onvali  sconce  is  apt  to  be  l 
ous,  and  may  often  i>e  hastened  by  <  bange  ol  air  or  re 
mo\  al  i"  a  rnori  g<  oial  climate. 

:;.   Interstitial  Pneumonia.— Bj  many  writers  this 
has  been  called  chronic  pneumonia,  and  bj  some  i 
as  onlj  a  stage  ol  various  pulmonary  disord 

,//  Ii  is  oever  a  priman  affection,  but  is  com- 
monly secondary  to  croupous  and  catarrhal  pneumonia, 
from  failure  of  resolution.  Ii  may  also  result  from  ba  m 
orrhagic  infarctions  and  abscess  oJ  the  lungs,  and  is 
sometimes  associated  with  tubercular  deposit.  Chronic 
bronchitis  may    run  into  this  disorder,   especially  that 
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form  which  is  contracted  by  coal-miners  and  artificers  in 
various  metals  through  inhalation  of  irritating  dust  and 
powdi 

[forbid  Anatomy.— The  changes  consist  in  bypersemia 
<  if  i  lie  i  ni  creel  hilar  and  interlobular  tissue,  proliferation  of 
tin  epithelium  of  the  air  cells  ami  bj  perplasia  of  the  con- 
nective tissue.  The  result  i-  a  thickening  of  these  struct- 
ures, with  occlusion  "I  the  alveoli  and  bronchioles  ol  the 
atl'i  i  ted  tract,  followed  by  contraction.  At  the  same  time 
tin-  larger  bronchial  tubes  undergo  expansion,  for  reasons 

nut    well    undersl 1    and    variously   explained.       Ill   CaSI  s 

resulting  from  inhalation  of  pulverized  coal  and  metals, 
the  lung-tissue  is  found  discolored.  When  the  contrac 
lion  is  extensive  and  permanent,  the  heart  is  pushed  to- 
ward the  affected  tract  ;  and.  in  pro  port  ion  to  the  extent  of 
obstruction,  the  right  heart  i-  dilated  and  bypertrophied. 
1  ■>■<  A-  ihi>  i-  not  an  original  mal- 
ady .  imt  consequent  on  one  of  several  others,  it-  feaitun  - 
arc  not  definite  nor  i-  it-  nature  at  8 rst  apparent  from  the 

ml'iis   actually    present.       When    resolution    faihl    tO    t:ike 

place  in  croupous  and  catarrhal  pneumonia,  as  shown  by 
istenceof  bronchial  breathing  and  percussion  dulness, 
and  want  of  vesicular  breathing,  this  morbid  process  may 
be  reasonably  pn  sui 

There  is  no  rise  ol  temperature.  Cough  is  a  prominent 
feature,  with  profuse  and  sometimes  fetid  expectoration. 
[ntervals  of  greater  or  less  length  take  place  between  tits 
of  coughing,  during  which  the  enlarged  bronchial  tubes 


become  filled.  If  the  accumulation  is  at  the  apex,  little 
or  no  coughing  i-  needed  to  expel  it,  but  a  violent  and 

ilort  is  needed  to  evacuate  more  distant  col 
lection-.     The  decubitus  i-  on  the  affected  side,  to 
relief  to  the  dragging  pain,  cough,  and  dyspnoea.     A- 
contraction  advances,  retraction  of  the  chest-walls  takes 
place.      In  general  we  find  want  of  appetite,  1 
and  strength,  anaemia,  and  sometimes  night-sweaU 
ano-i-  and  drops}  oe<  ur  in  prolonged  and  n 

Simple  inspection   show-  dimii 
respiratory  expansion  of  the  chest-walls,  and  subsequently 
retraction,    with  capacity.       Percussion   shows 

dulm  --  than  i-  found  in  croupous  and  catarrhal 
pn<  uiie. nia      Son*  times  the  "  cracked  pot  "  sound  may 
be  found  over  a  large  bronchial  expansion.     Ausculta- 
tion reveals  loud,    bronchial    breathing,   soinetinn 
eriioii-.  and  total  want  of  vesicular  murmur  in  tin 
involvi  d.     The  cavernous  sounds  are  heard  after  cough- 
ing and  expectoration,  previous  to  which  there  an 
rale-,  or  gurgling  sounds. 

—  Interstitial    pneumonia    may    be    di-tiu- 
guished  from  pleurisy  with  eft 
ii  by  the  bulging  ol  the  in- 
tercostal   -pace-    in    the  latter, 
and  their  retraction  in  the  for- 
mer.     In   pleurisy  the   \ 
sion  sound    i-    more    flat    and 
shifts  it-  scat  as  the  posil 
Jhe  patient   i-   changed,   being 
alway  -  Hat  at  the  most  depends 
ent  spot.   The  exploring  I 
would     demonstrate    pleuritic 
effusion.     The  diagnosis 
pleurisy  \\  ith  contraction  of  the 
i  best-walls  must    be  made  by 
the  history  of  the  case  ;  from 
pulmonary  phthisis,  by  al 
of  lexer  and  of  the  bacillus  in 
the  sputa,  and  b\  hs-  diminu- 
tion    of     appetite,     flesh 
strength  ;    from  cancer,  by  ab- 
sence    of    malignanl     growtk 
el-cw  here,  lor  primary  i 
of  the  lungs  and  pleura  is  rare, 
also  by  want    of   the    pei 
cachectic   expression  of  coun- 
tenance and  'absence  of  gland- 
ular enlargement 

/',,,,,  ,,,,.n/>   — This   malady   is 
rarely  in   itself    fatal,    but   the 

-olidation  is  quite  likely  to 

remain  permanent.  The  heart  and  kidneys  are  liable  to 
become  involved  in  trouble,  on  account  of  the  puhno- 
nar\  obstruction  and  disturbance,  in  which  case  the  re- 
sult is  general  dropsy  and  death  from  gradual  exhaus- 
tion. Haemorrhage  or  diarrhu-a  may  also  supervene, 
with  a  more  speedily  fatal  result 

Ti-kiIhh  nt. — The  indications  arc.  to  support  tlicstr 
favor  expectoration,  and  limit  effusion  into  the  broncnt- 
ectasic  cavities.  The  diet  should  be  as  generous  as  the 
digestive  powers  will  admit,  aided  by  suitable  tonic  rem- 
edies. .Much  may  be  expected  from  inhalations  medi- 
cated with  oil  of  turpentine,  oil  of  eucalyptus,  benzoic 
acid,  boracic  acid,  tincture  of  iodine,  or  corrosive  suIh 
limate.  For  tin-  purpose  one  to  five  drops  of  oil  of  tur- 
pentine or  oil  of  eucalyptus  may  be  dissolved  in  an  ounce 
of  water,  with  the  aid  of  a  little  alcohol.  Benzoic  add 
may  lie  used  in  solution  of  ten  to  forty  grains  to  the  ounce 
of  water,  with  four  times  as  much  phosphate  of  sodium. 
Tincture  of  benzoin  may  also  be  used,  one  half  to  one 
drachm  in  an  ounce  of  water.  Boracic  acid,  ten  to  twenty 
grains -in  an  ounce  ol  water  .  corrosive  sublimate,  oru 
to  two  ounces;  or  compound  tincture  of  iodine,  fiv< 
drops  to  the  ounce,  would  be  suitable  for  inhalation. 

t    Hypostatic  Pnei  monia.— In  this  affection  no  In- 
flammatory condition  iicccs-arily  exists,  but  somelii 
intitration  of  the  alveoli  takes  place,  like  that  of  catarrhal 
pneumonia,  accompanied  with  febrile  movement 
'■ogy.—  The  necessary  antecedents  of  a  hyp 
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condition  of  the  lungs  are  a  lowering  of  the  force  of  the 
heart  and  long  continuance  of  the  body  in  one  position, 
and  these  are  found  in  prolonged  sickness  or  grave  in- 
jury necessitating  confinement  to  the  horizontal  position. 
Whenever  a  portion  of  the  lung-space  is  thus  disused, 
the  antecedent  causes  become  still  more  operative  and  the 
condition  proportionally  aggravated.  Deformities  of  the 
chest,  previous  pleuritic  adhesions,  declining  age  and  de- 
bility, and  various  cachectic  conditions  are  predisposing 
causes. 

Morbid  Anatomy. — The  appearances  vary  from  simple 
engorgement,  manifested  by  escape  of  a  frothy  liquid  col- 
ored with  blood  from  a  section  of  the  diseased  lung,  to 
complete  solidification  of  a  bluish  or  dark-brown  color 
on  the  cut  surface.  The  antecedent  conditions  are  such 
that  the  back  is  almost  invariably  the  most,  dependent 
portion  of  the  body,  and  consequently  both  sides,  pos- 
teriorly, are  affected  alike.  Unless  the  engorgement  is 
speedily  overcome,  the  alveoli  become  filled  with  exuda- 
tion of  epithelial  cells  and  extravasated  blood,  and  the 
bronchi  contain  a  purulent  liquid  colored  with  blood. 
By  extension  of  the  inflammatory  process  the  pleura  is 
involved,  and  effusion  takes  place  into  the  pleural  cavity. 

Symptoms. — The  first  noticeable  appearances  are  hur- 
Tied  respiration  and  pulse.  Swelling  of  the  superficial 
veins,  cyanosis,  and  (edema  of  the  extremities  succeed,  as 
the  case  becomes  aggravated.  There  is  sometimes  cough, 
with  mucopurulent  expectoration.  Elevation  of  temper- 
ature is  not  attributable  to  the  hypostatic  engorgement, 
but  to  the  catarrhal  pneumonia  set  up  by  the  exudation 
into  the  alveoli,  and  this  must  be  measured  by  its  relative 
increase  above  the  temperature  in  the  antecedent  dis- 
ease, and  not  simply  by  its  deviation  from  that  of  health. 

Physical  Signs. — At  first  there  will  be  a  diminution  and 
later  a  suppression  of  the  vesicular  murmur  over  the 
affected  tract.  In  some  instances  the  crepitant  rale  of 
croupous  pneumonia  is  heard.  In  a  later  stage  loud 
bronchial  breathing  and  pectoriloquy  succeed,  and  the 
affected  region  extends  its  limits. 

Diagnosis  will  be  established  by  the  antecedent  history 
of  the  case  rather  than  by  signs  actually  present. 

Prognosis. — When  the  infiltration  of  catarrhal  pneu- 
monia has  not  supervened,  and  recovery  from  the  antece- 
dent ailment  has  so  far  progressed  as  to  allow  change  of 
posture,  or  the  erect  instead  of  the  supine  position,  reso- 
lution may  take  place.  All  depends  on  the  duration  and 
severity  of  the  injury  or  disease  which  first  confined  the 
patient  to  bed.  The  supervention  of  catarrhal  pneu- 
monia is  an  unfavorable  event.  According  to  the  extent 
of  lung-substance  involved,  there  is  danger  of  cardiac  di- 
latation and  hypertrophy. 

Treatment. — The  indications  are  :  1.  To  prevent  hy- 
postasis by  frequent  changes  of  posture,  when  practica- 
ble, precisely  as  we  should  aim  to  obviate  bed-sores.  2. 
To  sustain  the  heart's  action,  for  which  suitable  food, 
supplemented  by  alcohol  and  digitalis,  are  the  proper 
means.  3.  To  promote  full  respiratory  efforts  by  volun- 
tary deep  inspirations,  and  by  baths  a  little  colder  than 
the  bodyr.  It  is  highly  desirable  for  the  patient  to  leave 
the  bed  as  soon  as  the  course  of  the  antecedent  complaint 
will  allow. 

5.  Embolic  Pneumonia. — Though  the  pathological 
conditions  found  in  this  malady  were  known  by  Laennec, 
their  connection  with  embolism  was  not  then  recognized, 
and  the  subject  was  treated  under  the  head  of  pulmonary 
apoplexy.  The  following  views  are  based  upon  the 're- 
cent researches  of  German  pathologists. 

Etiology. — The  determining  cause  of  this  form  of  pul- 
monary hypostasis  is  the  migration  of  emboli  through 
the  pulmonary  artery  into  some  of  its  branches.  These 
commonly  originate  in  the  right  side  of  the  heart,  from 
obstruction  due  to  valvular  disease,  by  which  the  cur- 
rent is  retarded  and  a  roughened  nucleus  presented  for 
the  formation  of  a  clot ;  but  they  may  arise  in  the  sys- 
temic veins  from  various  lesions  which  cause  obstruction 
and  produce  coagula,  such  as  open  wounds,  bed-sores, 
collapsed  uterine  sinuses  of  parturient  women,  etc.  The 
embolus  is  arrested  in  some  branch  of  the  pulmonary  ar- 
tery, and  the  result  is  a  hemorrhagic  infarction  of  such 


portion  of  lung-substance  as  is  supplied  by  the  obstructed 
arterial  branch.  In  some  instances,  rupture  of  weakened 
pulmonary  arterioles  may  contribute  to  the  enlargement 
of  the  tract  of  consolidation. 

When  the  embolus  arises  in  the  systemic  veins  from  a 
lesion  exposed  to  the  air  or  to  any  source  of  contamina- 
tion, the  embolus  may  become  infected  and  its  poisonous 
property  be  communicated  to  the  pulmonary  tissues.  In 
such  case  the  result  is  metastatic  abscess.  It  is  evident 
that  the  infection  might  be  conveyed  by  the  same  chan- 
nel without  the  medium  of  a  clot,  in  which  event  no  in- 
farction would  precede  the  abscess. 

Morbid  Anatomy . — A  hemorrhagic  infarction  of  pul- 
monary tissues  is  represented  by  a  firm,  solid  mass  in 
which  all  the  arterial  blood-vessels  are  filled  with  stag- 
nated blood,  which  transudes  their  walls,  and  fills  also 
the  air-passages  and  alveoli,  and  infiltrates  the  whole 
structure.  The  cut  surface  presents  larger  granulations 
than  those  found  in  croupous  pneumonia,  and  from  it 
flows  a  sanious  fluid.  The  bronchi  of  the  affected  tract 
arc  filled  with  a  frothy  liquid  colored  with  blood,  and 
an  embolus  may  be  found  in  the  artery  which  supplies 
it.  The  surrounding  parts  arc  sometimes  (edematous. 
When  the  infarction  occurs  near  the  surface  of  the  lung, 
the  pleura  may  become  involved,  and  effusion  take  place 
into  the  pleural  cavity.  Observation  shows  that  infarc- 
tion is  more  liable  to  occur  in  the  right  lung  than  in  the 
left. 

Symptoms. — Unless  the  plug  be  large  enough  to  ob- 
struct a  considerable  arterial  branch,  the  effect  is  masked 
by  the  antecedent  condition,  particularly  when  this  is 
valvular  trouble.  The  attack  is  announced  abruptly  by 
hurried  respiration,  and  sometimes  urgent  dyspnoea,  ac- 
cording to  the  extent  of  lung  involved.  Rise  of  temper- 
ature does  not  immediately  follow,  is  never  great,  and 
may  not  lie  apparent.  Rigors  sometimes  occur,  but  not 
uniformly.  Cough  soon  ensues,  with  expectoration  of 
tenacious  mucus  mixed  with  dark-red  blood,  moderate 
in  quantity,  lasting  sometimes  eight  or  ten  days.  The 
accompanying  pain  resembles  that  of  pleurisy. 

Physical  signs  are  not  marked,  unless  the  infarction 
be  of  considerable  extent  and  near  the  surface,  when 
bronchial  breathing,  percusssion  dulness,  increased  vocal 
fremitus,  and  prolonged  expiration  are  manifested. 

Diagnosis. — From  the  sj'inptoms  and  physical  signs  it 
is  apparent  that  pulmonary  infarction  can  be  inferred 
only  from  the  presence  of  conditions  which  are  liable  to 
lead  to  embolism.  With  regard  to  metatastic  abscess,  the 
case  is  still  more  indefinite  and  conjectural  during  the 
life  of  the  patient. 

Prognosis.  —  Autopsies  show  that  hemorrhagic  infarc- 
tion may  be  absorbed,  in  which  event  there  will  be  con- 
traction of  the  parenchyma.  Recovery  may  even  follow 
embolic  abscess.  The  conditions  antecedent  to  the  dis- 
ease in  question  are  quite  unfavorable  in  themselves, 
and  this  complication  makes  the  case  one  of  extreme 
gravity. 

Treatment. — The  indications  are,  to  keep  the  patient 
alive  long  enough  to  allow  time  for  absorption  of  the  in- 
farction or  discharge  of  the  abscess.  The  heart's  action 
should  be  sustained  by  digitalis  and  alcohol,  and  the 
strength  be  supported  by  the  best  possible  alimentation. 

8.  s.  Herrick. 

LUNGS,  MINUTE  ANATOMY  OF.  Like  other  organs 
of  the  body,  the  lungs  have  a  connective-tissue  frame- 
work, consisting  of  its  covering,  the  pleura,  and  the  tra- 
becule sent  down  between  the  lobes  and  lobules. 

The  pleura  consists  of  two  layers,  a  superficial  and  a 
deep  one  ;  the  former  is  of  a  thin,  fibro-membranous  char- 
acter, covered  by  a  layer  of  transparent,  large,  flat,  endo- 
thelial cells.  The  deep  or  subserous  layer  is  of  loose 
areolar  tissue,  with  many  elastic  fibres,- and  is  said  to  con- 
tain in  the  lower  animals  some  non-striated  muscular 
tilires.  Like  all  serous  sacs,  the  pleura  has  a  lymph  can- 
alicular system,  which  communicates  with  that  of  the 
subpleural  alveoli  on  one  side,  and,  by  means  of  stromata, 
with  the  pleural  cavity  on  the  other. 

The  bronchi,  with  their  accompanying  vessels,  nerves, 


595 


I.IIIIL1«. 
I. lilies. 


REFEREN<  E   HANDBOOK   <)F  THE   MEDICAL  SCIENl  E8 


and  lymphatics,  Laving  beenalreadj  described  (see  article 
Brom  hi  i.  ili'  re  remains  for  consideration  the  minute  an 
at. imy  of  the  alveolus 

Tin  alveoli  an-  the  irregularly  round  or  oval  dilatations 
in  which  the  alveolar  passages  terminate.  Thej  vary  in 
diameter  betwei  d  0.118  (rirr  inch)  to  0.376  mm.  (d  inch) 
Frej  and  incn  ase  in  size  h  itb  age,  never  collapsing  per- 
fectlj  during  health,  bul  remaining  partly  dilated  with 
idual  air,"  until  the  thoracic  cavity  has  been  opened, 
allowing  atmospheric  pressure  to  exerl  its  force  upon  the 
lungs.  Their  walls,  continuations  of  the  infundibula, 
('..I,  iat  of  very  thin  connective-tissue  membranes,  within 
which  elastic-tissue  fibres  in  greater  or  Bmaller  bundles 
are  irregularly  disposed.  In  them,  as  well  as  in  the  in- 
terlobular tissues,  are  to  be  seen  the  Mack  masses  known 
as  lung  pigment.  This  is  nol  melanin,  but  i-  made  up  of 
foreign  particles  of  carbon,  dust,  etc.,  which  find  their 
entrance  into  the  alveoli  during  respiration.  This  pig- 
ment is  nol  found  in  the  lungs  ofwild  animals,  bul  makes 
ii-  appearance  Boon  after  their  domestication  in  the  Bmoky 
and  dusty  habitations  of  man. 

The  vascular  supply  of  the  lungs  i-  in  two  systems: 
the  bronchial  and  the  pulmonarj  (for  the  former,  consult 
article  Bronchi).  The  larger  pulmonary  arteries  and  ac- 
companying reins,  situated  in  the  interlobular  connective 
tissue,  rapidly  subdivide  into  minute  vessels,  each  of 
which  encircles  an  alveolus,  and  there  splil  up  into  an 
unusuall]  fine  capillary  network,  of  from  0.0056  (j 
inch)  to  0.0113  mm,  '(..,',,.,  inch)  (Prey)  in  diameter, 
only  separated  from  the  air  by  the  exceedingly  thin  al- 
veolar lining  membrane.  When  the  alveolus  is  in  a  state 
of  dilatation,  the  capillaries  do  not  bulge  into  the  alve- 
olar cavity,  bul  when  the  alveolar  walls  are  relaxed  they 
at.-  tin  ii  seen  to  project  partly  from  them,  thus  giving 
them  a  somewhat  corrugated  appearance.  Bul  a  single 
mesb  of  capillaries  exists  in  an  interalveolar  septum,  and 

thi  \    possess   BO   tOrtUOUS  a   COUrse   that    in   one  situation 

they  near  the  cavity  of  one  alveolus,  then  dipping  hack 

■soon  do  (he  same  for  an   adjacent  one.  s,,  that  each   alve- 
olus has  not  a  Bcparate  special  •arteriole  and  vein.* 

The  pulmonary  veins  eminence  in  the  interalveo- 
lar septa,  gradually  uniting  to  form  larger  and  larger 
branches;  they  accompany  the  bifurcations  of  the  bron- 
chi to  the  bilus  of  the  lungs.  In  vascular  ana  they  are 
peculiar  in  being  narrower  than  the  corresponding  artery, 
thus  forming  an  exception  to  the  usual  rule. 

The  lungs  are  richly  supplied  with  lymphatics,  which 
ma]  .  for  convenience  of  description,  be  subdivided  (though 
freely  communicating)  into  three  systems:  l.  Peribron- 
chial ;  2,  perivascular  ;  :i,  subpleural.  The  first  has 
in .  v  described  (article  Bronchi);  the  remaining  two  begin 
in  tin  lymph  canalicular  system  described  by  Arnold  as 
connecting  the  various  alveoli  (forming  the  so  called 
"  Saticnial.il.  n  '  i  The  subpleural  spring  from  those 
existing  in  the  subpleural  alveoli,  tog<  ther  with  branches 
lrom  the  pleural  system,  terminating  in  part  in  the  bron- 
chial glands  at  the  bilus,  in  |nirt  joining  the  peri-vas- 
cular lymphatics  in  the  interlobular  connective-tissue 
sepia  The  perivascular  begin  also  in  the  lymph  cana- 
licular Bystem  of  the  alveofi,  follow  the  course  of  the 
arteria  pulmonalis,  and  terminate  in  the  bronchial  viand-. 
All  three  systems  are  provided  with  valves,  situated  at 
the  Blight  saccular  dilatations  found  in  their  course,  and 
arc  lined  wilh  a  simple  endothelial  niemhrane. 

The  nerves  of  the  lungs  are  derived  from  the  ante- 
rior and  ;  ry  plexuses,  which  consist  of 
branches  from  tb  trie  and  sympathetic" 
tidois).  Entering  the  lungs  with  the  bronchi  thej 
follow  their  divisions,  lying  close  to  the  bronchial  arter- 
ies     Bfedullated and  non-medullated  nerve-fibres,  which 

also  contain  numerous  small  ganglia,  exist  in  the  hundl.  - 

The)  are  distributed  to  the  blood  vessels,  walls  of  the 
bronchi  and  their  bram  hes,  bul  the  question  of  their  ul- 
timate terminations  is  nol  j  el  settb  d, 
The  writer  wishes  to  ack  his  indebtedness  to 

•  r:  ■>-  ..( the  mtuculai  coal  of  tha  irtaria  pot- 

.  la,  in  thai  "  throughout,  but  furuicd  of  circular 


Land'  is  and  Stirling,  Quain  and   Klein,  whose  works  he 
has  fjeely  consulted  in  preparing  this  article. 

/.    /.    Mr  Arthur. 

LUNGS.  (EDEMA  OF.     (Edema  of  the  lungs  is  always 
mdan  to  some  other  pathological  condition,  and  does 
not  naturally  deserve  consideration  by  itself.     It  is,  j, 
cm  )-.  ot  such  frequent  occurrence  and  of  such  importai 
on  account  of  interference  with   the  respiration    ani 
its  frequently  being  the  direct  cause  of  death,  that  it  is 
worthy  of  separate  notice. 

Pathologic  \i.  Anatomy.— In  oedema  a  serous*  • 
sanguineous  lluid — according  as  the  (edema  is  or  is 
accompanied    by   hyperemia  —  is   poured   into  the  air- 
sacs  and   infiltrates   the  interstitial   tissUc  of  the  lungs. 
The  essential  seat  of  the  oedema  is  the  air  sacs      Unless 
hyperemia  he  present,  tin-  color  of  the  lung  is  lighter 
than   normal.      On  opening  the  cavity   of   the   chest    the 
lung  does  not  collapse,  and  after  pressure  with  the  fit 
a  marked  depression  remains.     The  lung  is  in. 
weight.     On  section  a  light  colored  or  reddish  lluid  will 
exude,  cither  at  once  or  upon  pressure,  and  if  the  ail 
have  not   been  completely  tilled  it  will  he  frothy.     The 
pleura]  surfaces  are  moist   and    may   he  covered   with  a 
plastic  exudation,  and  the  cavity  of  the  pleura  maj  i 
tain  fluid.     It  is  found  with  greatest    frequency  at  the 
most  dependent  portion  of  the  lungs,  but  may  invade  the 
whole-  or  any   part.      It    not   uncommonly   occurs 
death,  and  is  found  posteriorly  in  one  or  both  lungs,  and 
in  these  cases  it  is  not  possible  to  say.  without  a  previous 
knowledge  of  the   physical   signs,    whether  it  occurred 
post-mortem  or  not. 

(  w  s|.s — (Edema  is  secondary,  and  has  a  passive  or 
mechanical  origin.     It  usually  accompanies  either  hyper- 
emia of  the  lungs,  whether  active  or  passive,  or  one  of 
those  conditions  which  cause  general  dropsy.     It  is  fre- 
quent with  the  pulmonary  hypera  mia  caused  by  cardiac 
lesions,  more  especially  with  obstruction  or  incompetency 
of  the  mitral  valve.     It  accompanies  the  general  dr 
resulting  from   the  various  forms  of  Bright's  diseas 
the  kidneys.     It  is  sometimes  a  consequence  of  anaemia, 
scurvy  or  purpura,  or  disease  of  the  liver.     It  may  occur 
in  one  part  of  the  lung  w  hen  there  is  some  obstruction  to 
the  circulation  in  another  part,  as  in  pneumonia,  or  the 
obstruction  may  he  without  the  lung,  as  when  an  aneu- 
rism presses  upon  the  pulmonary  veins.     It  may  ok 
in  the  neighborhood  of  inflammation  or  irritation  ca 
by  the  presence  of  a  foreign  body.     A  relaxed  condition 
of  the  vessels  from  pressure  on  a  nerve  may  produce  it 
It  is  observed  in  cases  of  emphysema  with  a  dilated  and 
weakened  condition  of  the  right  ventricle.      It  is  a  conse- 
quence of  acute  general   diseases  in  which  then-  is  an  im- 
paired condition  of  the  blood  and  a  weakly  actii 
as  in  typhoid  and  scarlet  fev< 

Symptoms. — The  rational  symptoms  will  vary  with  the 
extent  of  the  lung  involved,  and  with  the  amount  of  the 
effusion.  Rapid  respiration  and  dyspntva  arc  present. 
The  dyspnoea  may  be  marked  and  cause  much  disti 
or  il  ma\  he  slight.  It  conns  on  suddenly  if  the  serous 
elTusion  into  the  lungs  takes  place  rapidly,  but  incn 

fradually  when  the  oedema  is  more  slowly  produi 
f  the  oedema  be  extensive,  signs  of  carbonic-acid  pee- 
ing make  their  appearance — headache,  blueness  of  the 
lips   and    extremities,  coldness   of    the    hands  and    I 
More  or  less  cough,  with   serous  or  serosa nguineous 
pectoration,  isalw  ays  present.      In  percussion  there  is  dul- 
ness  over  one  or  both  sides,  corresponding  to  the  extent 
ot  the  oedema.      It  is  usually  most  marked  at  tin 
the  lungs  posteriorly,  and.  lis  a  general  rule,  the  pitch  is 
higher  on  one  side  than  on  the  other.     On  auscultation 
the  respiratory  murmur  is  feeble  or  absent,  or  there  may 
be  harsh  respiration,  the  bronchial  element  of  the  respira- 
tor}   murmur   predominating,    while    the    vesicular 
men!  is  feeble  or  absent.     Coars<  bronchial  rales  ma) 
heard.      If  there   be  exudation   upon   the   pleura,  ca 

3 of  pleuritic  origin,  resembling  those  produced  within 
the  bronchi,  and   crepitant   and   subcrepitant  crackling 
may  In  heard.     Vocal  fremitus  and  resonance  may  be  in 
•  d  or  diminished. 
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The  Prognosis  depends  upon  the  condition  of  the  pa- 
tient at  the  time,  and  the  cause  which  gave  rise  to  the 
cedeina.  In  cases  with  general  dropsy  from  kidney  or 
cardiac  lesions  it  is  apt  to  be  fatal.  If  a  large  amount  of 
fluid  is  effused  rapidly,  death  may  occur  quite  suddenly. 
Not  infrequently  in  cases  of  pueumonia,  or  of  continued 
and  exhausting  diseases,  oedema  is  the  cause  of  death. 

Treatment. — The  treatment  of  oedema  of  the  lungs 
will  depend  upon  the  conditions  with  which  it  is  associ- 
ated. If  it  occur  with  active  hyperaemia  in  a  plethoric 
subject,  a  large  number  of  cups  may  be  applied  over  the 
back  or  whole  chest.  Counter-irritation  may  be  used 
over  the  chest,  in  the  form  of  a  mustard-plaster,  and  the 
feet  may  be  placed  in  mustard-water.  An  active  emetic- 
should  be  prescribed,  such  as  the  subsulphate  of  mercury 
or  apomorphine  hypodermatically.  If  it  be  due  to  kidney 
disease,  diuretics,  diaphoretics,  and  cathartics  should  be 
actively  employed  ;  also  dry  cups  over  the  back  (if  the 
chest,  in  number  from  twenty  to  thirty.  If  it  be  due  to 
cardiac  disease,  cups  on  the  chest  or  a  large  mustard- 
plaster  should  be  applied,  in  addition  to  the  remedies 
which  the  condition  of  the  heart  calls  for.  If  the  heart  is 
weak  it  should  be  .strengthened  by  the  use  of  digitalis, 
convallaria,  etc.  If  it  be  due  to  an  impoverished  condi- 
tion of  the  blood,  tonic  and  sustaining  measures  are  ap- 
propriate. Iron  and  especially  the  iodide  of  iron  are 
indicated  in  such  cases.  If  it  occurs  with  hypostatic 
congestion,  in  addition  to  the  means  already  indicated 
frequent  change  of  position  should  be  resorted  to,  in  order 
to  prevent  the  gravitation  of  blood  to  the  most  dependent 
portions.  Donald  M.  Cammann. 

LUNGS:  PNEUMONOKONIOSIS.  Definition— Ety- 
mologically,  pueumonokoniosis  is  a  general  term  indicat- 
ing deposit  of  dust  within  the-pulmonary  parenchyma. 
Owing,  however,  to  the  intimate  etiological  relations 
which  such  deposit  bears  to  subsequent  pathological 
changes,  the  term  is  commonly  used  as  including  the  ear- 
lier stages  of  the  diseases  thus  arising. 

Synonym. — The  specific  term  anthracocis  is  often  and, 
indeed,  usually  employed  for  the  generic  and  more  cum- 
bersome one  originally  proposed  by  Zenker. 

Classification. — As  the  pathological  processes  and 
anatomical  changes  do  not  differ  in  character,  whatever 
the  nature  of  the  foreign  matters,  the  classification  is  based 
upon  the  form  of  the  inspired  dust,  and  may  be  extended 
almost  indefinitely. 

The  more  common  forms  are  authracosis  (&vdpa£,  coal), 
deposit  of  coal  or  other  carbonaceous  dust  ;  siderosis 
(a(5Tjf>)s,  iron),  applied  to  all  metallic  dusts  as  well  as  iron  ; 
chalicosis  (x<**-<£i  gravel),  including  the  various  forms  of 
mineral  dust  ;  byssinosis  (3(i<ros,  cotton),  due  to  cotton 
or  other  vegetable  fibre  ;  tabacosis,  inhalation  of  snuff 
or  tobacco-dust.  Deposits  of  any  other  form  of  dust  may 
receive  a  similarly  appropriate  name.  It  remains,  how- 
ever, to  compound"  a  term  which  shall  adequately  describe 
the  complex  products  of  city  pavements. 

On  account  of  the  evident  relations  which  certain  dis- 
eases bear  to  dusty  occupations  they  have  received  such 
characteristically  descriptive  names  as  miners'  or  stone- 
cutters' phthisis,  masons'  or  millers'  lung,  potters'  asthma, 
buffers'  consumption  (among  metal-polishers),  Sheffield 
grinders'  rot,  and  elevator  disease,  or  "  scoopers'  "  pneu- 
monia. 

History*. — Both  physiological  experiment  and  post- 
mortem examinations  have  conclusively  proven  that  for- 
eign matters  inhaled  in  fine  subdivision,  not  only  pass  to 
the  bronchial  surfaces,  but  also  reach  the  alveolar  cavities, 
enter  the  pulmonary  parenchyma,  and  are  finally  lodged 
in  the  bronchial  glands.  The  relations  of  such  dust  de- 
posits to  various  forms  of  chronic  lung  disease  have  long 
been  recognized.  Hilaire  (Paris,  1845)  and  Veruois  (Par- 
is, 1858),  among  earlier  writers,  and  more  recentlv  Hirt 
(Breslau,  1871),  Michel  (Bonn,  1872),  Kuntzen  (Berlin, 
1873),  Merkel  (Deutches  Arch.  f.  Klin.  Med.,  Leipzig, 
1871 ;  "  Handb.  d.  Spec.  Path.  ."Ziemssen,  Leipzig,  1874), 
and  others  have  described  both  the  pathological  changes 
and  clinical  manifestations  of  pneumonokoniosis  in  its 
chronic  form.     We  are  indebted  to  Rochester  (Buffalo, 


N.  Y.)  for  much  of  our  knowledge  of  the  more  severe 
acute  conditions. 

Pathology  and  Morbid  Anatomy. — It  is  not  pos- 
sible to  suppose  that  any  dust  can  pass  by  direct  inhala- 
tion beyond  the  second  or  third  bifurcation  of  the  bron- 
chial tubes,  or  that  it  remains  suspended  in  the  residual 
air.  The  first  point  of  deposition  must  be,  then,  upon  the 
bronchial  mucous  membrane,  at  some  considerable  dis- 
tance from  the  alveoli.  The  larger  portion  is  here  taken 
up  by  the  mucous  corpuscles,  or  becomes  entangled  in 
the  bronchial  secretion  and  is  thrown  off  in  the  expecto- 
ration. More  or  less,  however,  makes  its  way  along  the 
bronchial  tubes,  notwithstanding  the  opposing  action  of 
the  cilia,  and  although  it  is  gradually  lessened  in  amount 
by  expectoration  a  small  residue  eventually  reaches  the 
alveolar  cavity,  where  the  particles  may  be  found  closely 
adherent  to  the  epithelial  surface. 

Occasionally  this  distribution  occurs  quite  evenly 
throughout  the  lung,  but  more  commonly  the  apices  re- 
ceive the  larger  portion,  which  by  gradual  increase  be- 
comes in  some  cases  sufficient  to  fill  the  smaller  tubes  and 
alveoli  and  cause  consolidation. 

Of  those  particles  which  are  finally  lodged  on  the  alve- 
olar walls  some  become  incorporated  with  the  epithelial 
cells,  to  remain  there  permanent]}'  or  to  be  transferred  to 
the  subjacent  lymph-spaces.  Others  reach  the  lymphatic 
channels  by  insinuating  themselves  between  the  epithelial 
cells,  which  are  loosened  and  elevated  by  the  rapid  growth 
of  new  cells  that  is  excited  by  the  irritating  presence  of  the 
foreign  bodies,  or  they  are  carried  in  by  cellular  elements 
which  are  probably  migrated  white  blood-corpuscles. 

From  this  point  the  distribution  follows  the  course  of 
the  lymph-channels,  more  especially  in  the  sheaths  of  the 
bronchial  tubes  and  smaller  branches  of  the  pulmonary 
artery,  and  in  the  interlobular  septa.  Many  of  the  pig- 
ment-granules are  arrested  along  the  course  of  the  lym- 
phatic vessels.  They  either  become  clogged  in  the  lumen 
of  the  vessel  or  some  sharp  point  pierces  the  thin  wall  and 
they  are  then  imbedded  there  or  pass  into  the  connective- 
tissue  spaces.  At  man}-  points  they  become  aggregated 
in  minute  nodules  which  completely  "block  the  vessels  and 
arrest  the  lymph-current.  "When  this  condition  is  very 
extensive,  nutrition  of  the  pulmonary  tissue  may  be  seri- 
ously affected. 

Notwithstanding  the  continual  permanent  deposition 
of  the  dust-particles  along  the  lymphatics,  proportionately 
large  amounts  pass  through  these  vessels  and  finally 
become  deposited  in  the  bronchial  glands.  Only  in  rare 
instances  do  particles  find  their  way  to  the  cervical  or 
abdominal  lymphatics. 

All  the  pulmonary  tissues  thus  become  infiltrated  and 
stained  by  processes  which  are  physiological,  or  at  least 
conservative  rather  than  pathological,  since  they  are  di- 
rected to  the  removal  of  the  irritating  foreign  particles 
from  the  delicate  alveolar  walls,  where  even  small  amounts 
are  productive  of  serious  inflammatory  changes,  to  the 
lymphatic  glands,  in  which  considerable  quantities  can  be 
stored  without  special  detriment  to  the  system. 

The  above  are  the  pathological  processes  present  in  all 
grades  of  pneumonokoniosis.  The  morbid  anatomical  ap- 
pearances will  vary  with  the  amount  and  nature  of  the 
material  deposited. 

Post-mortem  examinations  show  a  moderate  amount  of 
carbonaceous  and  other  extraneous  pigment  deposits  in 
the  lungs  of  all  adults,  more  especially  of  such  as  have 
resided  in  cities.  In  the  lighter  grades  the  surface  of  the 
lung  is  uniformly  mottled  and  striated  in  black  or  deep 
brown,  the  striae  marking  out  the  interlobular  septa  and 
the  pigmented  spots  indicating  concretions  in  the  lymph- 
vessels  or  areas  of  lymphatic  plexuses. 

As  the  pigment  deposits  increase  the  color  deepens, 
until  in  the  higher  grades  of  authracosis  the  lung  is  of 
an  uniform  coal-black  color,  while  the  "pleura  presents  a 
bluish-black  and  semi-transparent  appearance,  owing  to 
the  implication  of  only  the  deeper  layers  in  the  pigmen- 
tation. On  passing  the  fingers  over  the  surface  distinct 
bard  nodules  may  be  detected,  either  causing  slight  ele- 
vations or  lying  more  deeply  imbedded  in  the  substance 
of  the  lung.    The  lungs  are  increased  in  size,  often  mark- 


597 


lid  DBS. 
I. II  nga« 


REFERENCE   HANDBOOK   OP  THE   MEDICAL  8CIENCES. 


«<11\  bo;  they  have  everywhere  a  flrm  resistance,  which 
in  some  portions  amounts  to  an  almost  stony  hardness. 
They  crepitate  but  little,  and  their  specific  gravity  i-  In 
man}  <  ed  above  1  000. 

On  sei  tion  the  cut  surface  presents  the  Bame  variations 
in  color,  from  ;i  tint-  outlining  of  the  lymph-courses  to  a 
uniform  black.  Here  the  nodules  and  concretions  be- 
come more  apparent,  varying  in  size  from  the  mosl  mi- 
nute  appreciable  poinl  to  others  the  Bizeofa  pea.  <>n 
Lhe  lung  a  more  or  less  deeply  Btained  tlui<l  ex 
udes,  from  which  the  pigmenl  matter  may  be  obtained 
and  its  nature  determined.  The  concretions  when  iso 
lated  resemble  minute  bits  of  coal. 

.  I  i microscopic  examination,  in  the  earlier  stages, 

the  lines  ol  pigmentation  are  seen  to  follow  very  closely 
the  distribution  of  the  lymphatic  vessels.  Later  the  pig- 
ment granules  maj  be  detected  in  the  alveokw  epithe- 
lium and  free  among  the  connective-tissue  fibres.  In 
many  instances  the  nature  of  the  pigment-matter  can  thus 
be  recognized. 

The  changes  in  the  bronchial  glands  are  equally  varied 
in  extent.  As  increasing  amounts  of  inorganic  matter 
become  arrested  in  their  meshes,  gradual  absorption  of 
the  glandular  substance  takes  place,  while  the  glands 
themselves  become  enlarged  and  indurated,  until  in  ex- 
treme cases  they  may  reach  the  Bize  of  walnuts,  and  on 
Bection  present  the  appearance  of  encapsulated,  compact 
masses  of  fine  coal.  When  other  pigments  than  carbon 
are  deposited  within  the  lung,  the  only  variation  in  the 
anatomical  appearances  will  be  in  the  color.  The  oxide 
of  iron  gives  a  brown  or  reddish  color,  and  the  metals 
generally  give  a  lighter  tint.  Silica  and  the  various  plays 
(aiivc  gray  tints,  which  are  often  darkened,  however,  by 
admixture  with  carbon  elements.  The  ease  with  which 
the  various  forms  of  dust  penetrate  the  tissues  will  deter- 
mine largely  the  proportionate  distribution  of  the  pig- 
mentation.  In  anthracosis  the  bronchial  glands  are 
quickly  affected.  The  Bame  is  true  of  some  of  the  me- 
tallic dusts  and  silica  in  some  forms.  The  various  clays 
pass  but  slowly  into  the  tissues,  and  the  pigmentation  will 
therefore  be  more  strongly  marked  in  the  interlobular 

sepia  near  the  alveoli. 

It  is  to  be  remembered  in  this  connection  thai  high 
grades  of  pulmonary  pigmentation,  with  quite  decided 
enlargement,  induration,  and  staining  of  the  bronchial 
glands,  may  be  due  to  processes  entirely  independent  of 
inhaled  matters,  and  that  in  some  instances  it  is  not  pos 
Bible  to  distinguish  anthracotic  from  melanotic  pigmenl 
derived  from  the  bl I 

An   CXCepti ini-l    be   made   to  the  above   description 

as  applied  to  byssinosis  and  allied  forms  of  dust.  When 
inorganic  matters  are  mixed  with  the  inhaled  organic 
fibres,  as  happens  with  dirty  cotton,  they  become  sepa- 
rated b\  mixture  with  the  bronchial  secretions  and  after- 
n aid  pavs  into  the  lung  tivvue  as  already  described. 

The  organic  fibres,  however,  cannot  pa^  through  till' 
alveolar  wall,  ami.  indeed,  they-seldom  are  carriea  thus 

deeply   in    the   lung,    lint    are   gradually    softened    ill    tin' 

mucous  secretions,  become  rolled  into  slate  colored  gelat- 
inous ma"cs,  and  are  thrown  oil'  in  the  expectoration. 

The  above  constitute  those  changi  9  which  can  strictly 
lie  called  pneumonokoniosis.     They  are  seldom  present 

alone,  however,  and   in  the  higher  grades  always   induce 

mdary  diseases   which  covers  wide  range  of  patho- 
logical processes, 

Although  pneumonokoniosis  is  only  an  etiological  fac- 
tor, and  will  be  s,i  considered  in  describing  the  resulting 
diseases,  the  relations  are  nevertheless  so  intimate  thai  they 
require  consideration  as  pathological  complications 

Whatever  the  nature  of  tin-  dusl  inhaled,  the  second- 
ary processes  excited  bj  reason  of  its  chemical  or  me- 
1  h  meal  irrtUting  qualities  ar:  identical  in  character; 
thej  vary  only  in  Intensity  and  in  the  order  and  propor 
ti. 'ii  of  tin  ir  de\ elopment, 

Dust  dep  in  the  lung  in  a  large  proportion  of 

•  s  intermittently  and  with  extreme  slowness,  few  arti 

sans  working  over  ten,  and  miners  only  eight,  hours  out  of 

the  twenty  tour     The  consequent  diseasi  s  are,  with  equal 

frequency,  chronic  Inflammations  and  degenerations. 


The  oik  mosi  constantly  and  earliest  developed  is  brou- 
chitis.  It  presents  no  pathological  peculiarities  beyond 
a  tendency  to  the  production  <>!  an  exceedingly  viscid 
mUCUS.  The  mucous  membrane  at  first  is  thii  ki  : 
later  it  is  atrophied,  and  may  be  ulcerated  or  contain 
ecchj  mo-' 

I        ely   following  the  bronchial   changes,  and  coinci- 
dent with  the  passage  of  the  dust  elements  into  the  inter- 
lobular tissue,  there  occurs   a   low  jrrade  of   product 
inflammation,  characterized  by  cellular  infiltration 
connective  tissue  hj  perplasia. 

These  fibroid  changes  at   t'n ~i   produce  thickeni 

the  interlobular  and  alveolar  septa,  but    as  the  new  ti> 
becomes  organized  and  begins  to  contract,    pulmonary 
nutrition   is  decreased,  the  septa  atropln  and   finally 
absorbed,    and    the   lung-tissue   gives   place    at    various 
points    to    firm,    tough    bands    and    masses   of   the    1, 
growth.      Adjacent  lobules,  which  have  escaped,  in  part. 
the  fibroid  processes,  become  distended,  thus  develo] 
a   compensatory    emphysema.     Similar   fibroid   chat 
about    the    tubes   exert    traction,    which,    in    connection 
with  softening  and  ulceration  of  the  tubes,  causes  bron- 
chial dilatations  or  bronchiectasic  cavities.     These  bands 
of  new  tissue  may  be  several  inches   in  length,  and 
at   times  an   inch  or  more  in   thickness.     They  havi 
definite  outline,  but  merge  gradually  into  the  surround- 
ing tissues.      Small   fibrous  bands   pass  from   the  pulmo- 
nary tissue  to  the  deeper  layers  of  the  pleura,  where  a 
similar  fibroid  condition  exists.     Such  changes  an 
marked  along  the  anterior  borders  of  the  lungs,  and 
such   anas   the   pleura   may   be   thickened   by  organiza- 
tion  of  surface  exudation   as   well   as   by   the  subpleural 

changes. 

The  contracting  fibroid  growth  not  only  induces  atro- 
phy and  absorption  by  compressing  the  capillaries,  but 
causes  similar  obstruction  to  the  circulation  in  the  lai 
pulmonarv  vessels  and  lymphatics,  a  condition  which  in 
the  lymph-vessels  is  augmented  by  pigment  concretions 
and  glandular  infiltration. 

As  a  result,  local  congestion,  exudation,  oedema,  or 
even  extravasation  may  occur,  and  in  extreme  cases  in- 
farctions, abscess,  and  gangrene  are  present.  These,  by 
rupture  or  sloughing,  form  large  nigged  cavities,  wl 
walls  continue  to  secrete  offensive  pus.  which  appears  in 
the  expectoration  mingled  with  gangrenous  shreds 
pulmonary  tissue. 

Chronic  bronchitis  and  fibroid  phihisis  are  thus 
to  be  lhe  necessary  complications  of  chronic  pneumono- 
koniosis, but  to  which  lobular  pneumonia  and  compi 
tory  or  atrophic  emphysema  are  often  added.  Such  a  lung 
would  seem  to  furnish  a  fertile  soil  for  the  growth  of 
tubercle  bacilli,  and  it  is  a  noteworthy  fact  that  tubercu- 
lar processes  are  developed  late  if  at  all. 

It   has   been   questioned  whether  acute  inflammatory 

processes,  with  exudation  and  cellular  proliferation 
ever  excited  within  the  alveolar  cavities  by  the  inhalation 
of  dust.     Recently  such  a  condition  has  been  described 
as  affecting  main  shovellers,  in  which  the  etiological  ele- 
ment was  unquestionable.    The  lungs  are  never  seen  until 
the  process  is  well  advanced.     Then  the  pleura  is  found 
to  be  adherent,  deeply  congested,  red.  thickened,  and 
end  with  a  false  membrane  ol  plastic  exudation.     Serous 
effusion  into  the  pleural  cavity  is  tare      The  lung  itself  is 
dark  red.  with  occasional  points  of  extravasation  ju>: 
ncatli  the  pleura. 

Consolidation  is  most  marked  posteriorly,  and  is  due 
to  both  vascular  1  ugorgement  with  serous  exudation,  and 
inflammatory  products  within  the  alveoli  and  smaller 
bronchioles.  The  consolidated  portion  issoft  and  pulpy, 
breaking  down  easily  under  pressure.  On  section  it  pre- 
sents a  deep  red  or  gray  color,  according  to  the  stage,  and 
from  the  cut  surface  there  flows  a  frothy,  bloody,  or  pur- 
ulent fluid,  small  infarctions  and  abscesses  ma,\  bep 
cut  in  the  later  Stag  9 

Under  the  microscope  the  alveoli  arc  seen  to  be  filled 
with  exudative  products  and  granular  or  broken-down 
cellular  elements.  Rarely  a  bit  of  the  beard  from  the 
grain  may  be  recognized. 

Tin    pathological    processes,  which  affect  both  lungs. 
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appear  to  be  a  mixture,  in  varying  proportions,  of  hypo- 
static and  broncho-pneumonia,  accompanied  by  circum- 
scribed areas  of  plastic  pleurisy.  Changes  in  the  liver 
and  kidney  are  functional  rather  than  organic. 

Etiology. — Predisposing  conditions  .  There  is  no  con- 
dition which  strictly  can  be  considered  as  predisposing 
to  inhalation  of  dust,  beyond  the  anatomical  conforma- 
tion of  the  nasal  and  respiratory  passages,  except  the 
habit  of  mouth-breathing. 

Workmen  who  habitually  inhale  through  the  mouth,  or 
whose  occupation  compels  them  to  take  sudden,  deep  in 
spirations  often  suffer  more  in  a  dusty  atmosphere  than 
those  who,  though  working  under  the  same  conditions, 
breathe  through  the  nostrils  and  inhale  more  gently. 

Very  many  conditions,  however,  under  which  artisans 
labor  exert  a  strong  influence  in  increasing  the  extent 
and  severity  of  the  diseases  consequent  upon  dust  inhala- 
tions. 

Imperfect  ventilation  of  mines  or  workshops  and  over- 
crowding of  operatives  result  in  a  vitiated  air  which  of 
itself  tends  to  pulmonary  congestion  and  inflammation. 
Under  such  circumstances  not  only  is  the  bronchial  mu- 
cous membrane  more  susceptible  to  irritation,  but  the 
amount  of  dust  deposited  is  relatively  larger. 

Again,  constrained  positions,  as  in  mining,  or  occupa- 
tions requiring  but  little  muscular  effort,  as  in  metal 
polishing,  not  only  tend  to  favor  the  rapid  accumulation 
of  inhaled  matters  and  lessen  the  ease  with  which  they  are 
expectorated,  but  they  seriously  interfere  with  pulmonary 
nutrition,  and  so  decrease  the  power  of  resisting  dele- 
terious influences. 

All  inherited  vices  of  constitution,  more  especially 
the  lymphatic  diathesis,  enervating  habits  of  life,  the  use 
of  alcohol,  and  excesses  of  all  kinds,  lower  vitality  and 
predispose  to  pulmonary  disease  when  pneumonokoniosis 
or  any  other  irritant  is  the  exciting  cause. 

Exciting  Causes. — Any  form  of  inorganic  dust,  and 
very  many  organic  products,  when  persistently  inhaled 
will  produce  various  degrees  of  pneumonokoniosis,  that 
may  be  the  direct  cause  of  any  of  the  secondary  diseases. 

It  were  superfluous,  then,  to  attempt  to  mention  all  the 
exciting  causes.  Among  the  more  common  avocations, 
however,  in  which  laborers  are  exposed  for  prolonged 
periods  to  a  dusty  atmosphere,  are  mining  of  the  various 
minerals,  and  the  handling  of  anthracite  or  bituminous 
coal  in  transit  to  its  point  of  consumption  ;  charcoal- 
grinders  and  -carriers,  moulders  and  those  who  clean 
castings,  metal-  and  glass-polishers,  stone-masons  and 
plasterers,  chimney-sweeps  and  laborers  who  tear  down 
old  buildings,  potters  and  grinders  on  various  forms  of 
stone,  bakers  and  pastry-cooks,  gilders  and  gold  or  tin- 
foil beaters,  workers  in  mother-of-pearl  and  lead,  jewel 
and  glass-cutters,  tile-cutters,  millers,  tobacco-workers, 
factory-operatives,  grain-shovellers,  etc.,  through  a  still 
longer  list,  all  suffer  from  inhaling  the  peculiar  dust  pro- 
duced by  the  nature  of  their  avocations,  and  develop 
varying  grades  of  pneumonokoniosis. 

The  extent  and  character  of  the  ensuing  inflammatory 
changes,  however,  together  with  the  order  and  rapidity 
of  their  development,  will  depend  upon  several  complex 
factors. 

1.  The  amount  and  character  of  the  exposure.  Other 
things  being  equal,  the  secondary  conditions  will  stand 
in  a  direct  ratio  as  to  their  extent  with  the  amount  of 
dust  deposited.  The  rapidity  with  which  this  deposition 
takes  place  affects  very  decidedly  the  nature  and  sever- 
ity of  the  subsequent  disease.  When  artisans  breathe  a 
dusty  air  for  only  a  few  hours  each  day,  as  is  almost  in- 
variably the  case,  the  lungs  soon  accommodate  themselves 
to  the  new  conditions,  and  the  usual  processes  of  absorp- 
tion are  sufficient  to  practically  clear  the  alveoli  of  foreign 
matters  during  the  hours  of  non-exposure.  There  will  he 
an  acute  bronchitis  for  a  short  time,  but  it  soon  subsides 
and  passes  into  a  chronic  form,  which  is  unimportant 
and  causes  little  trouble  to  the  patient.  In  such  cases 
the  principal  changes  will  be  fibroid  in  character  and  may 
not  become  prominent  for  years,  the  rapidity  of  their  de- 
velopment depending  upon  conditions  yet  to  be  con- 
sidered. 


The  results  are  very  different  when  dust  is  inhaled 
continuously  for  a  long  period. 

In  handling  grain  the  shovellers  not  only  labor  in  con- 
fined places,  as  the  holds  of  canal  boats,  where  there  is 
absolutely  no  ventilation,  but  they  work  without  inter 
mission  for  days.  The  gang  bosses  admit  that  the  labor 
is  sometimes  continuous  for  thirty-six  hours,  while  the 
workmen  claim  that  they  are  often  employed  for  five  and 
six  days,  with  intermissions  of  only  a  few  moments  for 
food  and  rest.  Taking  an  average  as  the  truth,  it  gives 
three  and  four  days  as  the  probable  length  of  time  during 
which  every  respiration  bears  to  the  lung  large  quantities 
of  an  exceedingly  irritating  dust  Under  such  conditions 
the  absorptive  processes  are  inadequate  for  its  removal,  and 
the  tubes  become  filled  with  the  irritant.  The  resulting 
inflammations  are  acute  exudative  processes.  As  before, 
bronchitis  appears  first,  usually  following  the  first  ex- 
posure, but  later,  similar  exposure  induces  the  pseudo- 
pneumonic  changes  already  described. 

2.  The  nature  of  the  inhaled  dust,  as  regards  its  pene- 
trating power  and  chemical  qualities. 

The  most  penetrating,  as  well  as  the  most  irritating, 
forms  of  dust  are  the  siliceous,  as  the  particles  have  ex- 
ceedingly sharp  edges  and  fine  points.  Similarly,  mineral 
coal  passes  into  the  tissues  more  easily  than  charcoal,  but 
both  are  only  slightly  irritating,  owing  to  their  chemical 
properties,  as  compared  with  other  forms  of  dust.  True 
anthracosis  often  reaches  a  condition  of  almost  complete 
solidification  without  inducing  any  extensive  fibroid 
change.  Although  pulmonary  diseases  are  much  more 
frequent  among  miners  than  in  the  community  at  large, 
the  percentage  of  phthisis  cases  to  the  total  number  of 
sick,  among  this  class,  is.  lower  than  in  any  other  class  of 
dust  workers  (Hirt's  statistics). 

Various  clay  dusts  pass  into  the  lung  but  slowly,  being 
deposited  more  thickly  about  the  alveoli ;  yet  they  possess 
specially  irritating  properties  and  speedily  cause  severe 
disease.  Metallic  dusts  also  stand  high  in  the  list  of  ir- 
ritating matters. 

Tobacco  dust  passes  into  the  lungs  quite  freely,  but  the 
resulting  diseases  are  due  to  its  constitutional  effects  rather 
than  its  locally  irritant  properties. 

The  frequency  with  which  pneumonokoniosis  is  the 
etiological  factor  in  pulmonary  phthisis  among  the  labor- 
ing classes  in  large  cities,  may  be  fairly  determined  from 
the  following  list  of  one  thousand  consecutive  cases,  taken 
from  the  dispensary  records  of  the  University  Medical 
College  and  Bellevue  Hospital,  only  those  being  given 
here  in  which  dust  inhalation  was  a  possible  factor.  It 
is  but  fair  to  state,  however,  that  probably  a  small  per- 
centage of  the  311  cases  classed  as  laborers,  were  engaged 
in  handling  coal.     The  list  includes  only  males. 


Printers 48 

Carpenters 45 

Masons 39 

Painters 88 

Tobacco-workers 84 

Factory-hands 33 

Stonecutters 23 

Iron-workers 20 

Blacksmiths 18 

Brass-workers 15 


Machinists 14 

Bakers 12 

Moulders 10* 

Hatters   7 

Wood-turners ft 

Glass- workers 4 

Millers 4 

Weavers *  3 

Gold-beater 1 

Dyer 1 


Total 345 

The  above  cases,  together  with  those  which  should  be 
taken  from  the  class  of  laborers,  form  nearly  forty  per 
cent,  in  which  inhalation  of  dust  can  fairly  be  considered 
as  having  started  or  hastened  the  phthisical  processes. 

Symptoms. — Chronic  pneumonokoniosis  presents  but 
few  symptoms.  So  long  as  the  patient  continues  his 
occupation  the  bronchial  secretions  will  contain  pigment 
matters.  Cough  is  an  early  and  persistent  symptom.  It 
may  be  due  to  either  bronchitis  or  pressure  of  an  en- 
larged bronchial  gland.  Dyspnoea  is  often  a  prominent 
symptom  even  when  no  appreciable"  inflammatory  condi- 
tions are  present,  and  appears  to  depend  upon  deficient 
oxygenation  caused  by  abundant  pigment  deposit.  Other 
symptoms  will  depend  upon  the  secondary  diseases.  Sub- 
acute and  chronic  bronchitis  will  afford  the  usual  subject- 
ive and  physical  signs.     In  some  cases  the  prominent 


599 


I. II  ll-». 
Lone*. 


REFERENCE    HANDBOOK    OP   THE    MEDICAL   BCD2NCE8 


aptoms  will  be  those  of  fibroid  phthisis,  with  compen 

irj  or  atrophic  emphysema,     in  others  the  asthmatic 

element  is  i uinenl,  and  in  all  the  physical  signs  of 

iileurisy  will  be  present  al  an  early  stage  of  the  disease 
nfiammation  or  enlargement  of  the  bronchial  glands 
i  will  cause  characteristic  pressure  Bymptoms.  If 
tubercular  infection  occurs  ii  will  soon  be  indicated  i>y 
ria  in  temperatun  hectic,  rapid  exhaustion,  and  ha;- 
mopt)  sis. 

The  phthisis  of  anthracosis,  however,  la  seldom  tuber- 
cular or  rapidly  progressive,  bul  tends  to  abatement  or 
even  recovery  when  the  exciting  cause  is  removed. 

The  acute  processes  which  ensue  upon  the  proli 
Inhalation  of  specially  irritating  dusts  are  the  most  severe 
in  ilic-  so  called  elevator  dises 

Thi  i  arliesl  attacks  are  in  the  form  Of  acute  bronchitis 
with  profuse  muco-purulenl  expectoration,  unattended 
bj  fever  or  other  constitutional  Bymptoms.  Within  a 
year  or  two,  however,  when  from  repeated  attacks  of 
bronchitis  the  lungs  are  more  susceptible  to  irritation, 
some  specially  prolonged  period  of  exposure  excites  an  in- 
flammatoi  resembling  acute  broncho  pm  umonia. 

The  i ■    decided  Bympt -  are  preceded  for  a  day 

<>r  two  bj  some  bronchial  irritation,  cough,  and  expec- 
toration. Distinct  onsel  of  the  disease  is  marked  bya 
lighl  chill,  and  a  rapid  rise  of  temperature  to  I'd  P. 
in  mild,  or  105'  to  l"'i  F.  in  sevi  re  cases,  with  an  aver- 
ageol  103  F.  The  pulse  is  frequent  and  feeble,  and  the 
heart's  action  tumultuous.  The  face  is  flushed,  bul 
the  Bkin  remains  moist.  Delirium  is  frequent  in  both 
sthenic  and  asthenic  cases.  The  cough  is  increased, 
and  the  sputa  become  thick,  tenacious,  rusty,  or  hemor- 
rhagic .  later  thej  are  purulent,  with  an  exceedingly  <>f- 
fensive  odor. 

<  in  physical  examination  >  »■  * 1 1 1  lungs  are  found  to  be  af- 
fected. There  is  partial  consolidation  in  the  posterior  and 
lower  portions  of  the  lungs,  with  evidences  of  alveolar 
and  bronchial  exudation  such  as  are  usually  present  in 
hypostatic  pneumonia.  The  physical  signs  of  aplastic 
pleurisj  are  of  ten  present  over  the  consolidated  portion. 

The  disease  runs  a  prolonged  course  of  from  ten  days 
in  two  weeks  \\  iih  sthenic  \\  mptoms,  and  convali  sceni  e 
ma\  in. i  be  complete  for  two  or  three  months. 

Manv    cases   pas-,  into  a  c lition  presenting  all  the 

rational  signs  of  phthisis,  with  hectic,  night  sweats,  and 
rapid  emaciation,  bul  without  the  physical  evidenci 
ular  infection. 

In  connection  with  the  pulmonary  processes  there  may 
bi  renal  and  hepatic  complications,  and  general  disturb- 
ances in  l  In   .1  Miri  i.  in-. 

Diagnosis — The  recognition  of  pneumonokoniosis, 
either  as  a  condition  pi  r  si .  or  as  the  etiologii  al  elemenl 
in  other  pulmonary  diseases,  depends  entirely  upon  the 
history  of  the  case  and  the  detection  of  pigmenl  deposits 
in  the  sputa 

Pboonosis.  The  prognosis  depends  primarily  upon 
tin-  possibility  of  removing  the  exciting  cause,  and  the 
extent  and  chann  ter  of  the  secondary  changes. 

\\  hi  a  i  lie  subject  cannot  or  will  not  ui\  <•  up  his  occupa- 
tion, the  duration  of  the  disease  will  depend  upon  the 
-  ia)  habits  and  constitution  of  the  patient,  and  upon 
those  factors  more  fulh  discussed  under  Etiology. 

I  1. 1  \i  mi  \  i      Prophylaxis  is  thi ly  practical  line  <>f 

Since  men  must  work  at  dust\   avocations, 
means  musl  be  devised  uting  the  inhalation  of 

the  dust  particles,  In  those  trades  where  dust  is  formed 
at  a  single  point,  as  in  polishing,  glass  cutting,  wood  turn- 

- '■  I "i  in  of  blower  or  aspirator  which  will  en- 

j  remove  the  dust  is  ibe  most  effective  protection. 
\\  hen,  however,  the  dust  is  evenly  diffused,  as  in  tobacco 
•ries  and  iron  foundries,  any  amount  of  ventilation 
which  would  successfully  remove  the  dust  will  become 
from  cold  and  draughts.    In  such  • 
irators,  although  more  or  less  clumsy  and  disagree 
able,  are  exceeding!)  valuable.     In  all  cases  the)  possess 
in.  advantages  "t   being  under  the  control  of  the  opera 
live  and  always  available,  while  ventilators,  blowers, 
ami  aspirators  must  often  be  wrung  from  soulless  corpo 
A  .  heap  respirator,  and  one  which  not  only  has 


the  advantage  of  being  easily  cleaned,  hut  is  also  very 

efficacious,   may  he  made  from  a  tine  Hat  BDOnge. 

mint  (ifthe  secondary  complicating  chronic  dis- 
eases presents  in.  peculiarities. 

Fur  tin-  acute  broncho-pneumonia  it  is  generally  tonic, 
stimulant,  and  symptomatic.  Climbs  E.  Qui 

1  Bl  ■    mid  Surgical  Journal,  1 

LUNGS.  SURGERY    OF.     This  subject   may  b. 
venienth  divided  into  the  two  divisions  of  wounds  and 
of  operations  upon  the  lnn^s 

Win  M)s  oi    nil.  I.i  nob      The  thoracic  viscera 
well  protected  from  injury  by  their  position  and  nal 
resilience,  by  their  Im.dc  and  muscle  armor,   and  by  the 
guard  of  hands  and  arms,  that  wounds  of  the  lung 
not  of  vin  frequent  occurrence.    Such  wounds  do  occur, 
however,  and  of  all  varieties ;   -punctured,  incised,  lai 
ated,  contused   and  complicated.     They  may  In- open  or 
subcutaneous.    In  all  lung  wounds  the  air  must  have  n 
or  less  lice  access,  though  in  the  term  subcutaneous  we 
commonly  imply  the  absence  of  air  from  the  wound. 

Bimple  punctured  and  incised  wounds  of  the  lung 
ate  comparative!}  ol  quite  frequent  occurrence. 
wounds  are  inflicted  in  fights,  or  by  the  careless  handling 
of  sharp  and  pointed  tools— knives,  chisels,  baj  fork — 
which  may  he  thrown.  An  accident  "I  no  trreat  rarity  is 
the  penetration  of  the  lung  bj  the  end  ol  a  broken  rib. 
This  is  especially  apt  to  occur  when  the  lung  adhen 
the  chest  wall  by  reason  of  all  old  pleurisy.  Such  an 
injury  is  not  apt  to  occur  except  as  a  result  of  direct  v  io- 
lence  (Holmes),  because  the  shape  "t  the  chest  renders  it 
probable  that  the  ends  of  ribs  fractured  by  indirect  vio- 
lence will  project  outward  rather  than  inward  toward  the 
lung. 

Large  bodies  passing  through  the  lung  cause  a  very 
different  wound.  A  rock  drill  or  shaft  of  a  wagon  must 
contuse  and  lacerate  the  lung  il  it  perforates  the  organ. 
Accidents  involving  great  mechanical  force,  as  falls  from 
high  places.  "  liullei  "  and  machinery  injuries,  and  the 
like,  may  cause  wounds  of  the  lun^s  |,ut  their  very  vio- 
lence commonly  makes  the  pulmonary  lesion  only 
of  a  series  ol   fatal  complications. 

Blows  upon  the  chest-wall  which  have  not  cau 
wound  of  the  parietes  nor  fractured  a  rib.  have  I 
known  tocause  rupture  of  the  lung  in  some  instai 
While  this  j.  difficult  to  explain,  it  is  supposed  thai 
elusion  of  the  glottis  takes  place  just  as  sudden  pressure, 
brought  to  hear  mi  the  air  ill  the  distended  lung,  cat 
the  air  lo  force  its  way  through  the  weakest   place.      The 

same  interpretation  explains  a  phenomenon  of  rare  occur- 
rence- the  rupture  of  the  lung  by  seven-  exertion  of 
ly  strength  This  may  occur  from  a  strong  expira- 
tory effort  while  the  upper  ail  |  '  chilled, 
such  aii  accident  is  related  in  the  records  of  the  New 
Fork  Hospital.  In  a  case  of  bronchotomy,  lor  tracheal 
diphtheria,  the  tube  became  suddenly  plugged  bj  ' 
membrane.  The  consequent  violent  expulsive  effort 
caused  rupture  of  the  lung  and  almost  instant  death. 

her  class  of  injuries  me|  ly  the  surgeon  is  made 
up  of  wounds  complicated  bj  foreign  bodies,  as  gunshot 
and  arrow   wounds. 

/'  -  I  hi  most  usual  siteof  incised  and  punctured 

w.niiids  of  the  thorax  is  the  lower  portion  of  its  anterior 
aspect.  Hence  it  is  the  anterior  portion  of  the  inferior 
lobes  of  the  lungs  which  are  most  often  wounded  The 
action  of  the  aims  in  fending  blows  tends  to  throw  them 
down,  and  the  presence  of  a  thicker  layer  of  bone  and 
muscle  in  the  upper  part  of  the  chest,  in  some  degrei  i  \- 
plains  the  immunity  enjoyed  ly  the  superior  portion  of 
the  hums 

-  -Seldom    are    all    characteristic    symptoms 
present  ;  and  it  is  hv  noting  the  position  and  direetii 

a  wound    of    the    chest,   with    whatever   distinctive    s 

mav  be  present,  that  a  diagnosis  is  reached  ;  no  one  symp- 
tom is  pathognomonic.  <>lt.  n  much  help  can  be  derived, 
in  ease  of  stabs,  hv  examination  of  the  weapon  and  con- 
sideration of  the  way  in  which  it  has  been  used.  The  ap- 
pearance of  the  external  wound  may  help  us  in  judjj 
how   much  the  deep  tissue  has  been  iae<  rated,  for  it  may 
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itself  show  signs  of  laceration  caused  by  a  twisting  or 
moving  of  the  handle  of  the  weapon  to  and  fro.  The 
more  certain  diagnostic  symptoms  of  lung-wound  are 
■escape  of  air  and  blood}-  froth  from  a  chest-wound  and 
bloody  expectoration.  Besides  these  we  may  have  the 
presence  of  air  and  blood  in  the  chest-cavity,  dyspnoea, 
cough,  collapse  of  the  lung,  and  subcutaneous  emphy- 
sema. When  a  wound  of  the  lung  is  received  there  is 
usually  very  marked  shock  and  prostration.  Patients 
have  been  remarked  as  wearing  an  anxious  expression, 
and  inquiring  constantly  about  their  danger.  The  wound, 
particularly  if  large  and  open,  bleeds  profusely ;  the 
blood  with  each  expiration  is  forced  out  in  a  froth  by 
the  air  from  the  sound  lung,  and  is  drawn  in  at  each 
inspiration.  This  symptom  is  known  as  traumatopneea. 
Haemorrhage  is  sharp,  and  often  fatal.  The  blood  may 
come  from  the  wound  in  the  lung,  and  in  large  quantities 
if  large  vessels  be  divided ;  or  from  arteries  and  veins 
in  the  chest-wall,  as  the  intercostal  or  internal  mammary. 
From  either  source  the  active  bleeding  is  apt  to  be  alarm- 
lag.  Haemoptysis  is  an  infrequent  symptom,  and  when 
present  affords  strong  evidence  of  a  wound  of  the  lung  ; 
and  particularly  so  if  a  froth}'  appearance  of  the  sputa  is 
noticed.  "When  the  bleeding  is  internal,  cough  is  present 
and  blood  is  expectorated  ;  otherwise  it  is  not  a  common 
symptom.  Air  in  the  pleural  cavity  may  enter  through 
the  chest-wound  or  from  the  wounded  lung.  Severe 
dyspnoea  may  arise  from  this  pneumothorax,  by  pressure 
on  the  heart  and  uninjured  lung,  when  the  wound  of  the 
thorax  is  closed.  Dyspnoea  may  arise  independently  of 
pneumothorax,  from  the  inability  of  the  one  lung  to 
aerate  the  blood,  or  from  its  inefficient  action  brou'ghl 
about  by  the  general  injury.  Should  free  exit  be  denied 
the  air  contained  within  the  chest,  by  sealing  of  the  skin- 
wound,  the  air  may  rind  its  way  beneath  the  skin  and 
cause  subcutaneous  emphysema.  With  puncture  of  the 
lung  by  a  fractured  rib  we  may  have  troublesome  em- 
physema. The  interpretation  of  this  condition  is  me- 
chanical. A  wound  of  the  lung  occurs,  and  the  next  in- 
spiration naturally  fills  the  chest  with  air  from  the  lung. 
Then  the  subsequent  expiration  drives  the  air  info  the 
subcutaneous  tissue  through  the  wound  in  the  parietal 
pleura.  Hamiothorax  is  a  symptom  which  may  give 
rise  to  great  anxiety,  for  the  haemorrhage  may  be  con- 
siderable in  amount.  It  may  cause  dyspnoea  by  pressure, 
and  with  it  sudden  anaemia  and  its  attendant  symptoms. 
Air  and  blood  are  commonly  both  present  in  the  chest- 
cavity  after  such  an  injury,  and  the  physical  signs  of 
fluid  and  air  may  be  obtained.  Collapse  of  the  lung  is 
"to  be  expected,  but  its  occurrence  may  be  prevented  by 
old  pleuritic  adhesions,  or  it  may  occur  without  wound 
of  the  lung. 

Complications. — The  presence  of  blood  and  air  in  the 
pleural  cavity,  and  of  air  beneath  the  skin,  are  symptoms 
which  are  apt  to  remain  as  complications.  Added  to 
them  we  have  fractures  of  surrounding  bones,  and  the 
presence  of  foreign  bodies  in  the  lung  or  pleural  space. 
We  may  have  haemorrhage  from  the  lung  at  a  subsequent 
time.  Pleurisy,  pneumonia,  empyema,  abscess  or  gan- 
grene of  the  lung,  and  pneumatocele,  are  all  special  com- 
plications of  pulmonary  wounds  which  may  arise  during 
convalescence. 

Prognosis. — This  is  always  grave.  A  wound  of  the 
lung  is  a  severe  injury,  but  by  no  means  hopeless.  The 
commoner  punctured  wounds  are  recovered  from  in  the 
majority  of  cases.  Haemorrhage  is  a  very  good  guide  in 
prognosis.  With  severe  haemorrhage  the  indication  is 
that  the  lesion  involves  a  considerable  portion  of  the  lung 
or  a  large  vessel,  and  the  outlook  is,  of  course,  much 
more  serious  than  in  cases  where  the  wound  is  small 
and  the  bleeding  slight.  The  age  and  physical  condi- 
tion of  the  patient  must  be  considered  more  in  such  an 
injury  than  when  no  vital  organ  is  involved.  In  The 
Lancet  for  October,  1881,  is  reported  a  case  which  will 
illustrate  some  of  the  possibilities  of  recovery  from  a 
severe  pulmonary  injury.  A  miner,  at  the  bottom  of  a 
shaft,  was  struck  by  a  drill,  which  fell  a  distance  of  two 
hundred  and  twenty-five  feet.  The  drill  was  three  feet 
long,  and  weighed  "eight  and  a  half  pounds.     Its  point 


struck  the  man  near  the  superior  angle  of  the  left  scapula, 
and  in  its  exit  fractured  the  sixth  rib  in  the  mammary 
line.  The  wound  was  eight  inches  in  length  from  en- 
trance to  exit.  The  drill  was  buried  almost  to  its  head, 
and  was  extracted  with  difficulty  by  two  companions. 
The  laceration  of  the  lung  was  great,  and  the  symptoms, 
especially  traumatopneea,  well  marked.  At  the  end  of  six- 
teen days  the  man  was  able  to  walk  out,  and  patriotically 
attend  an  Independence-Day  celebration. 

Wounds  of  both  lungs  are  almost  certainly  fatal. 
Seven  cases,  however,  of  bullet-wounds  of  both  lungs  are 
reported  in  the  third  surgical  volume  of  the  "  Medical  anil 
Surgical  History  of  the  War  of  the  Rebellion,"  and  of 
these  six  recovered.  The  diagnosis  was  confirmed  in 
one  ease  after  death  from  haemorrhage  on  the  ninth  day, 
but  in  the  six  cases  of  recovery  doubt  is  expressed  as  to 
correctness  of  diagnosis.  Death  occurs  primarily  from 
haemorrhage,  shock,  or  heart-failure  ;  suhsequently  from 
exhaustion  resulting  from  septic  processes  set  up  by  for- 
eign bodies,  or  by  hemothorax  or  pleurisy  resulting  in 
empyema.  Pneumonia  is  a  cause  of  death  in  a  consider- 
able number  of  cases.  Fatal  secondary  haemorrhage 
from  the  lung  at  about  the  tenth  day  is  not  unusual.  If 
the  laceration  of  the  thoracic  wall  be  at  all  extensive,  or 
if  the  lung  be  left  contracted,  the  healing  process  is  apt 
to  leave  the  chest  drawn  in  on  the  injured  side,  and  con- 
siderable deformity  may  result.  In  the  same  way  loss 
of  a  portion  of  a  rib,  in  operations  for  abscess  in  the 
pleura  (empyema)  or  in  the  lung,  or  a  long-continued 
thoracic  fistula,  permits  the  lung  to  recede,  and  with  it 
the  chest-wall  is  retracted.  Subsequently  to,  or  accom- 
panying, this  change,  a  curvature  of  the  vertebral  column 
may  develop,  the  convexity  being  backward  and  to  the 
opposite  side. 

Tii  at  mint. — In  the  treatment  of  all  wounds  of  the 
great  cavities  the  cardinal  rule  of  cleanliness  holds  to  its 
maximum  degree.  The  wound  should  be  touched  by  no 
surgically  unclean  hand,  instrument,  or  dressing.  Should 
such  an  accident  occur,  prompt  effort  should  be  made  to 
cleanse  the  wound.  Air  cannot,  from  the  nature  of  the 
wound,  be  excluded,  but  dirt  need  not  enter  through  the 
surgeon's  neglect.  Do  not  use  strong  solutions  for  ir- 
rigation, lest  they  act  as  irritants  within  the  pleural  cav- 
ity, and  use  the  solutions  warm.  Any  antiseptic  solution 
may  be  used,  but,  as  examples  of  the  strength,  corrosive 
sublimate  1-5,000  to  1-10,000,  or  carbolic  acid  1-40, 
may  lie  mentioned.  Lung  wounds  must  be  treated  on  gen- 
eral principles,  and  no  fixed  rules  can  be  followed.  The 
shock  is  often  extreme  ;  but  it  is  advised  not  to  be  in  too 
great  haste  to  relieve  the  collapse,  because  a  vigorous 
heart-action  will  tend  to  engorge  the  vessels  of  the  lungs 
and  promote  haemorrhage.  The  aim  of  the  surgeon 
should  be  to  maintain  perfect  rest,  and  to  keep  the  heart 
in  action  by  just  enough  stimulation  to  retain  a  balance 
in  the  patient's  favor. 

In  case  of  wounds  of  the  thorax  the  physical  examination 
should  be  more  than  commonly  critical.  A  neglected  for- 
eign body,  a  bleeding  intercostal  vessel,  an  undetected 
fracture,  may  give  rise  to  much  subsequent  mischief.  The, 
finger  is  the  best  probe.  Cleanse  it  thoroughly  and  ex- 
amine freely,  but  cautiously.  Extract  all  foreign  bodies — 
pieces  of  clot  lung,  or  of  bone,  or  of  any  other  material  which 
may  have  found  its  way  into  the  wound.  Haemorrhage 
is  to  be  checked  by  haemostatic  clamps  and  by  ligature,  if 
examination  shows  it  to  come  from  divided  vessels  in  the 
chest  wall.  There  can  be  no  objection  in  most  cases  to 
enlarging  the  wound,  if  it  be  necessary  for  this  purpose. 
At  times  it  is  more  expedient  to  tampon  the  wound.  A 
very  efficient  extemporized  plug  may  be  made  by  push- 
ing a  tent  of  cloth  through  the  wound,  and  crowding 
into  the  cavity  of  it  sponge  or  other  elastic  substance,  so 
as  to  make  a  knob  on  the  inner  side.  Then,  by  traction 
on  the  loose  ends  of  the  cloth,  sufficient  pressure  may  be 
made  to  check  bleeding. 

When  the  haemorrhage  comes  from  the  wounded  lung 
immediate  action  is  necessary,  particularly  if  the  bleeding 
be  of  considerable  amount.  Obtain  rest  as  quickly  and 
as  perfectly  as  possible.  Give  morphine  hypodermati- 
cally  in  small  doses,  always   bearing  in  mind  the   defi- 
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cienl  lun  i  '1  the  action  <>f  the  drug  on  the 

pi  ration.  Opium  should  be  used  cautiously,  and  may 
be  combined  with  small  doses  of  atropine.  If  the  hypo- 
dermic method  N  used,  morphine,  gi  with  or 
without  atropine,  gr  maj  be  administered 
hourly    until    symptoms    of    its    action    an    obtained. 

I  ■  jot,  tannic  acid,  and  other  internal  haemostatics  have 

used,  bul  the  benefit  resulting  from  their  use  is 
questionable,  siiil.  ii  would  seem  desirable  to  try  such 
drugs.  Cold  applied  locally  has  been  found  of  value  in 
checking  this  bleeding,  [ce  packs  to  the  chesl  are  the  best 
:iiid  easiest  mode  of  applying  cold,  cloths  wrung  out 
in  hot  water  110  1 i"  P.— might  be  used  in  the  same 
waj .  and  in  case  of  intense  collapse  they  would  be  Bafer. 

I I  the  chest  wound  l pen,  the  heat  or  pold  should  be  ap 

plied  in  the  bleeding  spot  Styptics  locally  offer  the  best 
promise,  so  far  as  immediate  results  are  concerned ;  and 
of  them  the  actual  cautery,  a1  a  dull  cherry-heat,  is  the 
best  In  its  absence  chemical  Btyptics  might  be  used, 
though  their  application  is  followed  bj  a  much  more 
dangerous  slough.  How  far  the  surg maj  go  in  en- 
larging the  chesl  wound  to  reach  the  actual  Bite  of  the 
lung  haemorrhage  must  be  left  to  the  individual  ju 

11  u  n t  iii  each  case,  Stimulation  must  often  be  used  to 
Bustain  the  heart ;  bul  with  a  sparing  hand,  for  the  sur- 
geon miM  always  recollect  the  danger  from  a  forcible 
heart  in  pulmonary  haemorrhage.  Alcohol  (whiskey  or 
brandy)  is  best  for  the  purpose,  and  acts  most  quickly 
and  certain!}  w  hen  given  under  the  skin.  Ether  may  be 
used  in  the  same  way.  Ammonia  by  inhalation,  or  in 
small  doses  bj  the  mouth,  may  be  used..  Digitalis  should 
not  be  used  until  other  remedies  have  been  found  insuf- 
ficient, for  the  propriety  of  using  it  in  haemorrhage 
from  the  lung  is  questionable.  As  soon  as  local  meas- 
ures for  Btopping  the  bleeding  and  cleansing  the  wound 
are  completed,  the  question  of  wound  treatment  will 
arise,  The  experience  of  the  Burgeons  In  the  civil  war 
was  nol  favorable  i<>  sealing  chest-wounds  in  which  there 
was  much  contusion  or  loss  of  substance.  In  the  case  of 
a  punctured  wound  with  Blight  haemorrhage,  the  wound 
should  be  promptly  closed.  This  may  be  done  by  form- 
ing an  artificial  Bcab  of  iodoform  or  by  the  use  of  collo- 
dion, but  the  more  scientific  method  will  be  to  take  a  deep 
Buture  with  silver  wire  or  catgut.  If  this  suture  be  passed 
deep  into  the  tissues,  it  will  thoroughly  close  the  wound 
and  prevent  subcutaneous  emphysema.  In  punctured 
and  incised  wounds  with  very  Blight  .symptoms,  the  treat 
ment  need  not  be  exhaustive.  Seal  the  wound,  insure 
perfect  quiet,  and  do  not  ovcrstimulate.  Remember  that 
the  prognosis  in  Buch  cases  is  good,  and  the  chief  danger 
i-  past  when  haemorrhage  is  no  longer  to  be  feared.  If 
the  wound  be  contused  or  lacerated  extensively,  pack 
with  iodoformized  or  other  antiseptic  gauze.     A  free  exit 

Bhould    be   allowed    to  air  and   hlood   ill   the  pleura   by   B 

drainage-tube,  particularly  it  the  wound  be  large  and 
haemorrhage  tree.  It  i-  important  nol  t<>  allow  the  patient 
to  become  too  much  exhausted.  If  he  recovers  from  the 
first  shock  and  haemorrhage,  much  may  bo  done  at  a 
later  period  in  treating  the  complications  as  they  arise. 

( >ver  the  wound  a  firm  compress  of  an  antiseptic  dress 
Ing  Bhould  bt  applied,  to  prevent  oozing  and  to  make  even 
pressure  over  the  wounded  parts.  Usually  it  w  ill  tend  to 
render  the  patient  comfortable  to  limit  the  movements  of 
the  ribs       This  may  lie  done  bj   a  BtOUl  hinder  of  muslin. 

or  ot  gome  unirritating  sticking  plaster    The"  mole-kin  " 

plaster  is  ven  g I  for  the  purpose.     Later  a  more  per 

manenl  dressing  of  crinoline  bandages,  applied  wet,  or  of 
plaster  ot  Paris  in  the  form  of  a  light  jacket,  maj  be  bud 
stituted  These  maj  be  fenestrated,  to  allow  approach  to 
the  wound  without  removal  of  the  supporting  dressing 
Careshould  be  exercised,  in  the  case  ol  fractured  ribs,  that 
the  compression  ol  the  dressing  da  -  not  drive  the  broki  a 
end  of  the  hone  In  ward 

-  they  arise,  must  follow 
the  usual  medical  and  surgical  principles.  Emphysema, 
pneumothorax,  and  hemothorax  are.  perhaps,  the  first 

which    demand    attention        Emphysema    of    the    areolar 

tissues  will  usuallj  disappear  without  treatment  ;  but  uo 
harm  will  arise  if  the  -kin  is  cut  or  punctured  to  allow 


<pe  of  the  air.  if  it  passes  the  compressing  dressing 
and  proves  troublesome.     Haemothorax  may  be  left  to  Ik; 
absorbed,  or  maj  be  aspirated.     There  should  be  ni 
tation  about  resorting  to  the  use  of  the  aspirator  if  need 
for  it  arise.     The  air  in  the  pleura  may  demand  attention 
by  reason  of  the  severe  dyspnoea  caused  by  it-  pressure.  A 
case  is  recorded   Lancet,  1882)  in  which  the  lung  was  rupt- 
ured in  a  runover  accident.     The  patient  suffered  from 
severe  dyspnoea  and  orthopnoea;  the  respirations  were 
sixty-four  to  the  minute.     The  introduction  of  a  t 
and  the  resulting  relief  of  the  pneumothorax  enabled  the 
hoy  to  Bleep  reclining,  and  reduced  (he  respiration 
teen  per  minute.     Pleurisy  and  pneumonia  furnish  indi- 
cation- for  their  own  treatment.     Empyema  should  l>e 
treated  bj  free  opening  of  the  pleural  cavity  and  - 
for  a  foreign  body  which  may  excite  it.     After  this  ihe 
usual  thorough  drainage  is  easy.     Abscess  and  gangrene, 
and  In  i  nia  of  the  lung,  w  ill  he  mentioned  more  at  length. 
(hindioi  wounds  involving  the  lung  follow  the 

rule  of  such  wound-.  Comparatively,  slow  round  bullets 
do  more  harm  than  the  conical  balls  from  rifies. 
hul let-  from  revolvers  are  apt  to  lodge  in  the  track  of  the 
wound.  "Girdle-wounds,"  caused  by  bullets  reflected 
by  the  ribs,  simulate  in  appearance  closely  the  wound-  of 
perforating  bullets.  Spent  hall-  may  cause  "contusion 
pneumonia."  When  a  bullet  passes  through  the  lung 
there  i-  an  area  of  consolidated  lung  for  two  or  three 
inches   ahout   the  track   of  the   mi— ile  (Krichselil.      This 

traumatic  pneumonia  is  due<o  interstitial  haemorrhage 
caused  by  contusion. 

The  prognosis  is  had.  but  depends  in  a  great  degree 
upon  the  course  of  the  hullet  after  entering  the  lung. 
Small  bullets  do  much  less  mischief  than  largeones.  The 
smaller  bullets  may  become  encysted,  hut.  a-  a  ml. 
weighing  as  much  as  an  ounce  will  remain  without  seri- 
..i.i-  results. 

Treat  ment  i-  the  game  as  in  other  lung-wounds.  v 
for  foreign  bodies  in  the  wound  of  entrance.     If  the  bul- 
let can  he  felt  hencatli  the  skin,  wait  until   the  wound  be- 
hind it  is  healed  before  removing  it.     Wait  for  trouble 
before  exploring  too  much  for  the  lost  Indict. 

Contusion  Pneumonia. — A  traumatic  lung-lesion  of 
ran-  appearance  is  known  as  "contusion  pneumonia. 
'I'lic  impact  of  a  blow  insufficient  to  produce  a  rupture 
of  the  lung  may  cause  a  consolidation  of  the  subjacent 
lung-tissue.  Tin-  physical  signs  of  carnified  lung  are 
present  without  the  constitutional  symptoms  of  pneu- 
monia. The  condition  i- one  of  interstitial  haemorrhage 
in  th<'  contused  area — a  sort  of  lung-apoplexy.  As  a  rule, 
all  the  indications  of  consolidation  clear  up  in  a  short 
time  without  severe  constitutional  symptoms.  Gai 
of  the  lung  has.  however,  been  known  to  result  from  con> 
fusion  pneumonia. 

Hernia  of  the  Lung. — Penetrating  wounds  of  the 
chest  are  occasionally  complicated  by  the  escape  of  a  por- 
tion of  the  lung-substance  through  the  wound,  forming  a 
hernia  or  pneumatocele.  Such  a  hernia  may  he  primary 
or  secondary  .  that  i-.  it  may  escape  immediately  upon 
the  receipt  of  tin-  wound,  or  may  push  the  cicatrix  of  ft 
healed  lesion  before  it.  The  primary  form  i-  the  more 
common.  In  the  late  civil  war  seven  cases  of  pneumato- 
cele were  recorded,  of  which  six  were  primary.  These 
protrusions  may  occur  wherever  the  weakening  of  the 
containing  wall  exist-.  Wounds  being  more  common, 
and  the  pari,  ti  -  Ik  iuur  thinner,  in  the  lower  half,  berime 
are  more  common  in  this  portion  of  the  thorax.  A  few 
cases  arc  reported  of  such  an  escape  of  lung  at  i! 
of  the  neck,  simulating  in  position  and  outline  an  aneu- 
rism of  one  of  the  great  vessels.  It  may  also  transmit 
an  impulse  and  murmurs  which  are  sufficient  loeml 

jis.  A  unique  case  is  reported  (L<incct,  1882,  p 
189)  of  hernia  of  the  lung  through  the  diaphragm,  caused 
by  indirect  violence,  The  intestines  are  apt  to  be  subjected 
to  stronger  pressure,  and  are  much  more  liable  to  become 
prolapsed,  through  the  diaphragm  than  are  the  lui 

Primary  pneumatocele  i-  explained  by  spasmodic  and 
involuntary  closure  of  the  vocal  cords  on  the  receipt 
of  a  blow  upon  the  chest,  and  the  simultaneous  contrac- 
tion ot  the  respiratory  muscles  ol  the  chest  and  abdomen. 
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The  air,  thus  compressed  within  the  lung,  forces  a  por- 
tion of  the  lung  through  the  wound.  Secondary  hernia 
is  probably  due  to  repeated  acts  of  the  same  character, 
forcing  the  weakest  spot. 

The  results  of  such  injuries  are  frequently  serious. 
The  hernia  may  become  irreducible  or  strangulated,  or  it 
may  attain  very  considerable  dimensions.  The  appear- 
ance presented  is  that  of  a  swelling  at  the  site  of  a  wound, 
usually  irreducible,  resonant  at  first,  and  capable  of  some 
diminution  in  size  by  moderate  pressure.  The  tumor 
may  expand  and  retract  with  the  respiration ;  and  may 
give  an  impulse,  lrke  abdominal  hernia',  when  the  patient 
coughs.  There  is  often  an  exaggerated  vesicular  mur- 
mur to  be  heard  on  auscultation  over  the  mass.  The 
pneumatocele  is  apt  to  cause  considerable  disability  from 
pain  and  dyspnoea,  although  this  is  not  invariably  the 
case. 

Treatment. — If  the  hernia  be  open,  cleanse  thoroughly 
and  immediately  reduce  the  mass  by  gentle  taxis.  Re- 
duction is,  however,  not  always  possible.  Pleuritic  ad- 
hesions are  very  rapidly  formed  and  may  prevent  reposi- 
tion. Perhaps  impaired  circulation  will  have  set  up  such 
changes  as  to  render  reduction  very  undesirable.  Extir- 
pation of  the  gangrenous  mass  has  been  attended  by  good 
results  in  a  number  of  cases.  This  may  be  done  gradu- 
ally by  ligature  of  the  base  of  the  hernia  ;  or  a  galvano- 
cautery  wire  may  be  used  ;  or  the  ecraseur  wire  may  be 
employed  and  haemorrhage,  should  any  follow,  be  checked 
by  the  thermo-cautery.  A  case  reported  by  Demons  in 
L'  Union  Medicate,  June,  1886,  and  generally  reprinted  in 
the  journals,  may  be  referred  to.  Hernia  one-half  the 
size  of  the  fist,  followed  a  stab-wound  of  the  left  side, 
between  the  ninth  and  tenth  ribs.  The  prolapsed  lung 
became  gangrenous  and  was  extirpated  by  the  ecraseur 
and  cautery  on  the  eighth  day.  The  left  kidney  was  ex- 
sected  on  the  twenty-seventh  day  for  urinary  fistula. 
Recovery  followed.  Should  the  lung  protrusion  be  irre- 
ducible and  healthy,  the  question  of  resection  is  an  open 
one.  It  would  seem  preferable,  ordinarily,  to  protect  the 
hernia  by  a  suitable  dressing,  so  that  the  wound  may 
close  over  it  by  granulation,  and  so  prevent  further  pro- 
lapse of  the  viscus.  In  secondary  hernia  the  process  is 
usually  a  gradual  one,  and  strangulation  does  not  occur 
as  a  rule.  Some  form  of  apparatus  is  usually  efficient  in 
retaining  and  protecting  the  hernia  ;  and  the  pad  of  the 
truss  may  be  cupped,  so  as  to  fit  more  accurately.  Opera- 
tions for  the  reduction  of  irreducible  pneumatocele  are 
not  advised,  and  such  cases  have,  heretofore,  been  treated 
on  a  strictly  expectant  plan. 

Foreign  Bodies  in  the  Air-passages  and  Lungs. — 
Foreign  bodies  in  the  lungs  may  enter  from  the  air-pas- 
sages, by  ulceration  through  the  bronchial  tubes,  or  di- 
rectly from  the  outside  by  perforation  of  the  chest-wall. 
While  foreign  bodies  in  the  air-passages  do  not,  strictly 
speaking,  belong  to  lung  surgery,  the  relation  is  so  close 
that  a  brief  consideration  of  them  may  be  pardoned. 
Foreign  bodies  which  enter  the  air-passages  from  the 
pharynx  have  been  classified  as  smooth  and  rough.  The 
latter  may  be  pointed,  or  furnished  with  sharp  angles  or 
edges  ;  as  examples,  bones,  fragments  of  teeth  broken  in 
extraction,  or  whole  teeth,  pins,  needles,  fish-bones,  coins, 
etc.  The  smooth  may  be  hard  or  soft, e.g.,  food,  vomited 
matters,  pebbles,  beans,  buttons,  and  the  like.  Vomited 
material  is  dangerous,  particularly  during  unconscious- 
ness from  anaesthesia  or  in  epileptic,  alcoholic,  or  other 
conditions  accompanied  by  coma.  Foreign  substances 
may  enter  by  ulceration  of  the  oesophagus,  by  wounds 
involving  the  larynx  or  the  trachea,  or  by  abscesses  which 
open  through  the  lung  or  bronchi,  such  as  degenerated 
bronchial  glands,  empyema  or  abscess  of  the  liver.* 

Foreign  bodies  entering  the  lungs  through  the  parietes 
may  be  of  any  kind.  Bullets,  and  the  bits  of  clothing 
and  other  fragments  which  accompany  them,  are  fore- 
most in  this  category.     Besides  these  we  may  have  any 

*  A  very  complete  list  of  foreign  bodies  which  have  entered  the  air- 
passages  may  be  found  in  the  International  Encyclopaedia  of  Surgery, 
edited  by  Dr.  John  Ashhurst,  vol.  v.,  p.  tiB7,  ii-8-1.  Ziemssen's  Cy- 
clopaedia of  Medicine,  American  translation,  vol.  iv.,  p.  501,  presents  a 
valuable  and  exhaustive  bibliographical  list  of  such  cases. 


substance  which  can  perforate  the  chest-wall  and  break 
off,  or  leave  pieces  after  the  extraction  of  the  major  por- 
tion. 

When  impacted  in  a  bronchus,  the  foreign  body  is 
usually  on  the  right  side,  because  the  bronchus  is  wider 
on  this  side,  and  its  direction  more  vertical,  and  the  sep- 
tum between  the  bronchi  is  somewhat  to  the  left.  If  the 
body  be  small,  it  may  enter  one  of  the  smaller  bronchi. 

A  consideration  of  foreign  bodies  in  the  larynx  or  up- 
per air-passages  need  not  detain  us. 

Symptoms. — When  the  trachea  and  bronchi  are  invaded 
by  a  foreign  body  the  prominent  symptoms  are  cough, 
more  or  less  intermittent,  and  dyspnoea,  which  is  apt  to 
be  spasmodic.  If  the  body  is  light  and  smooth  it  will 
probably  be  moved  up  and  down  in  the  trachea  in  the 
efforts  at  its  expulsion  by  coughing.  Auscultation  will 
detect  the  rattling  of  the  body  in  its  journeys,  and  its  im- 
pact against  the  larynx.  Seldom  does  the  offending  mass 
escape  by  the  rima  glottidis,  because  of  the  reflex  spasm 
excited  by  the  presence  of  a  foreign  bod}'  in  the  larynx. 
Dyspnoea  arising  from  this  cause  may  be  very  alarming. 

With  a  foreign  body  impacted  in  the  bronchus  the 
symptoms  are  intermitting  cough,  more  or  less  respira- 
tory distress,  and  sometimes  local  pain.  Auscultation 
shows  diminution  or  absence  of  pulmonary  sounds  in  the 
whole  or  part  of  one  lung.  Wide  variations  ma}'  occur 
in  the  murmurs,  depending  upon  the  fact  that  the  for- 
eign body  may  move  in  the  bronchus,  and  also  depending 
upon  the  completeness  of  the  occlusion  and  upon  the 
size  of  the  bronchus  blocked.  There  may  be  curious  and 
unusual  sounds  caused  by  air  passing  the  obstruction. 
The  percussion-note  will  be  somewhat  dull  over  the  lung 
supplied  by  the  plugged  bronchus.  These  physical  signs 
may  be  increased  by  swelling  of  the  mucous  membrane 
or  of  some  kinds  of  foreign  bodies,  as  for  example,  a 
bean.  Expectoration  will  accompany  the  cough,  and  an 
increased  amount  of  pus  will  be  present  in  the  sputum  ; 
blood  in  varying  quantities  may  present  itself.  This 
bronchitis  will  soon  become  putrid,  if  the  cause  remains. 

The  prognosis  varies  with  the  location,  shape,  and  size 
of  the  foreign  body.  Such  bodies  rarely  become  en- 
cysted, but  may  remain  for  a  long  time  before  giving 
rise  to  much  trouble.  Sooner  or  later  they  will  excite 
dangerous  symptoms.  As  exceptions,  many  authors 
mention  cases  in  which  foreign  bodies  have  lain  quiet  in 
the  air-passages,  and  have  been  expectorated  at  the  end 
of  tin  or  more  years  (Eriehsen,  Ziemssen) ;  these  cases 
are,  however,  to  be  classed  among  the  possible  rather 
than  the  probable.  If  the  foreign  body  remains  impacted 
in  a  bronchus  its  wall  will  ulcerate  and  the  foreign  body 
escape  into  the  lung,  or  the  lung  will  collapse  if  the  oc- 
clusion be  complete.  From  these  occurrences  we  may 
have  abscess  or  gangrene  of  the  lung. 

Treatment. — As  soon  as  the  diagnosis  is  established  an 
immediate  effort  should  be  made  to  extract  the  foreign 
body.  Previous  to  the  use  of  cocaine  as  a  local  anaes- 
thetic, it  has  been  a  rule  to  do  tracheotomy  before  attempt- 
ing the  removal  of  the  foreign  substance.  This  is  on  ac- 
count of  the  spasm  of  the  glottis,  which  may  prevent  the 
exit  of  the  body  and  will  cause  severe  dyspnoea  as  soon 
as  the  larynx  is  touched.  As  an  experiment,  an  effort 
to  extract  under  cocaine  would  seem  justifiable.  Tracheot- 
omy is  almost  always  necessary,  and  is  usually  done  by 
preference  below  the  isthmus  of  the  thyroid.  As  soon 
as  the  trachea  is  opened  there  will  be  a  violent  at- 
tack of  coughing,  and  in  it  the  foreign  body  will  often 
present  itself  at  the  opening  in  the  trachea.  At  all  events, 
danger  from  spasm  of  the  larynx  is  then  past.  Further 
efforts  should  be  made,  while  the  patient  is  still  under 
an  anaesthetic,  to  remove  the  foreign  body  by  inverting 
the  patient,  or  by  artificial  forced  expiration.  A  laryn- 
goscope may  be  used  through  the  wound  to  locate  the 
body.  A  bent  probe  may  be  pushed  past  the  body  and 
extraction  secured  in  that  way.  Various  forceps  have 
been  devised  for  the  purpose.  They  are  long  and 
delicate,  with  slender  jaws  and  a  moderate  bite,  so  that 
they  may  pass  readily  and  grasp  the  foreign  body  within 
the  bronchi.  They  are  made  with  a  curve  sufficient  to 
permit  use  of  the  handles  away  from  the  neck.     Cohen's 
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and  Gross's  trachea  forceps  are,  perbaps,  the  beat  known. 
It  ill.-,  procedures  Fail  to  relieve  the  obstruction  (and 
the  operation  Bhould  ool  be  oi  great  duration),  tbi 
i  i«'iii  should  be  kepi  quiet,  and  the  tracheal  wound  kepi 
open,  Often  the  foreign  body  appears,  as  a  result  of 
natural  efforts  al  expulsion,  some  time  alter  the  opera- 
tion. Further  consideration  ol  the  subject  of  foreign 
bodies  in  the  lungs  will  be  found  below. 

t  > i-i  b  \  i  ions  oh  i  m  I.i  NG8. — Ai)  old  law,  which  gave 
ovei  i"  the  care  of  the  physician  the  diseases  of  the  in- 
ternal organs,  has  so  often  been  violated  by  the  surgeon, 
thai  its  force  is  now  gone.  No  organ  has  remained  un- 
touched, The  lunge  were  among  the  lasl  to  receive 
tematic  treatmenl  by  operations.  It  I  —  true  that,  now 
and  then,  someone  would  amaze  himself  by  a  pbenome 
nal  liit  oi  surgical  daring  in  an  attack  upon  the  great 
cavities,  Bui  no  well-formulated  idea  had  (ound  birth, 
until  clean  surgery  and  the  theorj  ol  disease  from  demon- 
Btrabli  germs  had  led  inquirers  to  seek  topical  treatment 
for  certain  lung  disorders  by  the  use  "i  instruments. 

Operations  upon  the  lungs  are  nol  many.  They  have 
followed  experiments  upon  animals,  or  have  been  under- 
taken as  a  lasl  resort  in  incurable  cases.  They  may 
be  briefly  summed  upas  ill  Pneumotomy  for  cysts; 
and  (2)  tor  foreign  bodies;  (3)  parenchymatous  injec- 
tions, In  1873  Professor  Mosler,  of  Germany,  incised 
and  drained  tubercular  cavities  in  three  patients.     These 

operations  were  not  fatal  and,  further! "e,  in  all  the  cases 

relief  to  the  symptoms  which  indicated  the  opera- 
tion. Success  in  this  induced  further  experiments  upon 
animals  in  resection  of  portions,  and  even  the  extirpation 
ol  an  entire  lung.  In  Europe,  Gluck,  Biondi,  and  others, 
have  demonstrated  thai  partial  excision  of  lung,  includ- 
ing both  apices,  is  well  borne  in  nearly  all  cases.  Extir- 
pation of  a  whole  lung  is  fatal  in  about  hall'  the  animals 
— dogs  and  rabbits  —subjected  to  the  operation. 

Resection  of  lung  in  the  human  subject  has  nut  been 
accepted  as  a  safe  mean-  of  treatment,  excepl  in  pneu- 
matocele,   Tumors,  which  are  so  eagerly  attacked  everj 
wheie  else,  are  respected  when  they  involve  the  lung, 
Bavi  onlj  those  w  itfa  fluid  contents. 

Incision  and  D  oj  Cysts  of  tin  Lung  have  been 

performed  a  number  of  times  since  Mosler's  cases. 
Nearlj  everj  time  the  operation  has  been  dune  for  the 
relict  ol  septic  symptoms.  Abscess  (and  gangrene)  of 
the  lung,  and  occasionally  well-demonstrated  tubercular 
cavities,  which  give  rise  to  alarming  symptoms,  have 
been  treated  by  drainage.  The  Bole  indications  in  all 
these  cases  are  the  removal  of  the  cause,  when  possible, 
and  local  treatmenl  when  drugs  fail.  Besides  this  we 
may  have  hydatid  cysts,  which  by  their  si/.e  cause  suffi- 
cient distress  to  warranl  operation;  or  they  may  go  on 
to  suppuration  and  demand  treatment  as  foreign  bodies. 
In  considering  the  subject  at  present  we  shall  nol  sepa- 
rate abscess  and  gangrene.  Their  symptoms  and  treat- 
menl arc  el..-,  |\  identical,  and  they  maj  arise  from  the 
ises,  although  their  pathological  histories  may  be 
different.     Inefficient  exit  for  putrid: necrosed  lung-tissue 

permit-  ab-oiption  of  septic  matter  and  the  characteristic 

symptoms  follow.     The  usual  course  of  an  unoperated 

is  well  illustrated  by  a  case  reported  in  Tin  Lancet, 
1880  p  89.  A  boy,  seven  years  ol  age,  drew  into  his 
lungs  with  the  inspired  air  a  head  ol  grass.  The  im- 
mediate symptoms,  those  of  acute  bronchitis,  soon  sub 
Bided.  At  the  end  of  a  month  the  patient  began  to  com- 
plain ol  cough,  wiih  Borne  expectoration,  and  had  a  little 
hectic  fever ;  the  sputum  was  purulent  and  offensive  in 
odor;  and  there  were  signs  ol  consolidation  in  the  right 
lower  lobe.  At  the  tenth  week  the  septic  symptoms 
were  marked,  the  patient  WOS  much  emaciated:  tein 
perature  high  and  irregular  ;  pulse  and  respiration  rapid 
and  feeble.  The  expectoration  was  now  verj  abundant, 
profusely  purulent ,  and  dark  in  color.  It  wa-  intensely 
putrid  to  the  sin,  11.  The  stench  of  the  breath  was  at- 
m.  .-i  intolerable.  Death  occurred  two  weeks  later.  The 
whole  lower  lobe  of  the  righl    lung  was   found  to  be 

renous ;  some  ol  the  dorsal  vertebra  were  eroded, 
and  the  diaphragm  wa-  perforated,  so  that  there  was  a 
purulent  collection  above  the  liver.     A-  a  focus  of  all 


tbi-  the  bit  of  Lira-- w a-  found  in  the  gangrenous  lung. 
It  i-  pursue  the  symptomatology  of  these  i 

further.     The  chief  indications  foi   surgical  interfen 
an-   shown  —  septi,    c.\hau-t ion .  a   foreign    body    which   is 
exciting  pernicious  inflammation,  and  large  cysts  which 
cause  distress  bj  pre  --inc. 

It  i-  well  urged  by  Fcngcr  and  Hollister  (Jour.  Am. 
1/../.    Assn.,  Julj    l!»".  1884  ;  al-...  Am.  Jour.  Med.  & 
that  pneumotomy  Bhould  be  more  often  done.    The  oper- 
ation  i-  nol  necessarily  fatal.     Of  some  forty  cases  re- 
ported in  the  medical  literature  of  the  past   four  or  I 
years,  about  one-fourth  have  resulted  fatally.     The  opera- 
tion is  resorted  to  lor  a  disease  which  i- not  necessarily 
fatal,  but  which  do,-  not  often  cure  itself.     It  arrests  the 
septic  exhaustion  and  the  loss  of  lung  tissue,  and  pre> 
the  invasion  of  other  part-  by  the  inflammatory  pro<  ■ 

Tn  <it  no  nt  of  Lung  <  'ysts.  —  Pleuritic  ad  he-ion-  are  to  be 
expected  in  the  case  of  any  severe  lung  lesion,  and.  in  i 
cast  -  of  absci  as,  one  may  wait  safely  until  such  adhesions 
form  before  making  an  opening.     It  has  been  e 
(Fenger  and  Hollister)  that  the  motion  of  an  aspirator- 
dle  thrust  into  the  lung  would  determine  the  presence 
or  absence  of  adhesions.     In  case  adhesions  are  present, 
make  an  opening  at  the  point  at  which  the  cyst  si 
most  superficial,  following  an  aspirator-needle  as  a  guide, 

and  check  all  h.einol'rhai:,-  before  allac  king  the  pleura  or 

lung.  If  the  intercostal  spaces  are  too  narrow.  <  xsect  an 
inch  or  more  of  a  rib  as  in  empyema.  In  penetrating  the 
lung,  .Mo-li  r  advises  the  use  <>i  the  thermo-cautery,  at  a 
dull  cherry  heat,  to  prevent  haemorrhage.  Another  and 
older  method  i-  to  pa--  a  large  trocar  and  cannula,  and  to 
insert  a  drain  through  the  cannula  after  withdrawal  of 
the  trocar.  This  device  is  especially  valuable  when  the 
e\  -t  is  rather  dl 

Should  there  be  no  pleural  adhesions,  the  case  must  l>e 
treated   as   an    empyema.      -Make   a   free  opening,  and,  if 

necessary,  a  counter-opening,  in  the  chest-wall.  He  sure 
the  product-  of  inflammation  have  free  exit.  Pass  the 
finger  into  the  wound  and  break  down  septa  freely  but 
-i  mly.  If  the  pus  be  very  fetid,  do  not  hesitate  to  wash 
out  the  Cavity  w  ith  a  weak  antiseptic  solution — sublimate, 
1  10,000  to  1-5,000;  thymol.  1  1,000  to  l-oiio.  Put 
one  or  two  big  rubber  drainage-tubes  in  the  cavity; 
two  ale  better  than  one.  for  one  may  become  plugged, 
Fasten  the  ends  of  the  tube.-,  lest  one  slip  into  the 
cavity.  If  the  foreign  body  can  be  found  extract  it.  if 
possible.  If  iiu i.  perhaps  you  will  obtain  a  good  result, 
notwithstanding.  One  of  the  earlier  <  a-e-  resulted  in  a 
a  cure,  though  the  foreign  body  was  not  found  (Fowler, 
Brit.  M-'t.  -/        ,  1884,  p    1045). 

Apply    a    large    antiseptic   absorbent    dressing, 
of   wood-wool,  wood  pulp,    peat,   or   -aw  dust .  moistened 
with  a  .solution  of  corrosive  sublimate  (1  to  1,000),  answer 
this  purpose  well.     Cover  this  dressing  with  a  layer  of 
cotton,  and  hold  the  w  hole  in  place  by  a  binder.     A-  - 

a-  the  discharge  comes  through  the  dressing,  or  the  symp- 
toms demand  it.  wash  out  the  cavity  and  apply  a  fresh 
dressing.  A-  long  a-  tin-  discharge  remains  foul  wash 
out  the  <avity  at  least  once  daily.  Tin-  after-care  must 
be  \ ,  ry  constant.  Push  nutrition  to  its  highest  point,  and 
waic  h  every  item  in  the  nursing. 

Parenchymatous  injections  into  diseased  lung  and  the 
treatment  of  phthit  lies  by  remedial  injections. — 

In    1867    Dr.   Pepper,  of    Philadelphia.  i   that,  as 

tubercular  lung-cavities  had  main  points  iii  common 
with  other  abscesses,  local  treatment  might  be  of  value, 
lie  hoped  to  be  able  to  tn  at  these  ulcerating  surfaci  - 
such  local  treatment  as  would  check  the  tendency  to  clis. 
integration  and  at  the  same  time  promote  the  healing  of 
the  cavity.  The  experiment  ol  Kock,  I'rae  nkel.  and 
others,  Bhowcd  that  animals  bore  almost  any  injection 
into  the  lung-substance  with  only  slight  constitutional 
disturbance  and  almost  no  local  irritation.* 


*  Trunk,].  I 

ich,  using  ill,  iiitiniii* : 

Solution  i   and  ."•  pc  r  a  nt  .  oolul 

a. -i.l  (aqueous),  i  per  cent. :  solution  of  iodoform,  in  oil,  5  per  1 1 

.   .mud.  M. -1.  and  6  per  cent.  {DeutiKju 
tcArift,  : 
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Lungs. 
Lupus. 


In  1880  Pepper  published  twelve  cases  which  he  had 
treated  by  over  two  hundred  injections  of  an  iodine  so- 
lution, or  sometimes  of  carbolic  acid  in  weak  solution. 
No  harm  seemed  to  be  done  by  the  injections  in  any  of 
the  cases ;  and  there  seemed  to  be  a  tendency  to  repair 
in  some  of  the  cavities  treated,  as  well  as  relief  of  some 
symptoms  (Am.  Jour.  Med.  Set'.,  October,  1874;  and 
Trans.  Am.  Med.  Assn.,  vol.  xxxi. ,  1880). 

On  the  whole,  Pepper's  results  were  very  hopeful,  but 
others  do  not  appear  to  have  secured  like  benefits  from 
his  methods.  A  number  of  cases  treated  by  parenchym- 
atous injection  have  been  reported.  In  the  hands  of 
some,  theoperation  would  seem  a  success  ;  withothers.no 
benefit  results.  It  appears  that  the  value  of  the  operation 
must  remain  sub  judicc  until  further  results  are  known. 
The  following  are  ideas  of  two  observers  in  brief. 

Skolowsky  reports  that  he  was  unable  to  see  any  ad- 
vantage from  injections  of  carbolic  acid  solution  (one  per 
cent.)  or  iodine  solution  (five  per  cent,  of  the  tincture). 
The  injections  were  well  enough  endured,  especially  those 
of  iodine.  Instead  of  improving  the  patients'  condition, 
the  fever  increased  for  a  short  time  after  the  injections, 
and  in  some  instances  an  alarming  attack  of  dyspnoea 
followed  the  operation  (Centralblalt  f.  die  Med.  Wissensch. . 
1882)  Dr.  Beverley  Robinson,  of  New  York,  has  treated 
eighteen  cases,  by  twenty-nine  injections.  "In  six  in- 
stances the  patients  were  benefited  with  respect  to  their 
cough  and  breathing.  ...  In  one  case  localized  pain 
.  .  .  was  diminished.  In  three  cases  expectoration 
was  considerably  less,  and  in  one  of  these  the  sputa  were 
favorably  modified  in  appearance.  In  one  case  the  pain 
was  apparently  increased  by  the  injections  "  (JV.  T.  Med. 
Record,  1885). 

On  the  whole,  there  seems  to  be  little,  if  any,  advan- 
tage to  be  gained  from  the  treatment  unless  the  tuber- 
cular process  is  surely  circumscribed,  and  the  remaining 
lung-tissue  unaffected.  Even  if  the  process  be  localized, 
the  injection  is  still  likely  to  be  futile  until  a  specific  for 
the  bacillus  of  tuberculosis  is  found. 

Method  of  Injecting. — A  syringe  holding  about  twenty- 
five  minims  is  used.  The  needle  is  about  three  inches 
long,  and  rather  slender,  though  strong  enough  to  avoid 
the  danger  of  breaking  easily.  The  puncture  is  made  in 
the  mammary  line,  at  the  lower  margin  of  the  first,  sec- 
ond, or  third  intercostal  space,  and  usually  to  a  depth  of 
one  and  a  half  or  two  inches,  depending  upon  the  thick- 
ness of  the  chest-wall.  The  fluid  used  by  Pepper  was 
usually  a  dilution  of  the  compound  solution  of  iodine, 
1  to  15,  later,  1  to  5,  and  of  this  four  to  twenty-five  minims 
were  injected.  The  patient  sits  and  holds  Ins  breath  for 
a  few  seconds  while  the  injection  lasts.  The  pain  of  the 
puncture  may  be  avoided  by  local  ana'sthesia.  Slight 
pain  and  coughing  follow  the  injection. 

In  pneumonia  a  French  author,  M.  Lcpinc  (Lyon  Me- 
dical, May  30,  1886),  claims  to  have  obtained  success  by  a 
novel  mode  of  treatment  by  parenchymatous  injections 
of  solutions  of  the  bichloride  of  mercury.  He  uses  the 
sublimate  in  1  to  40,000  solution,  and  claims  that  he  has 
seen  no  bad  results  and  has  had  no  complications  beyond 
some  pain  and  slight  haemoptysis.  By  his  method  he 
claims  to  have  had  excellent  recovery  in  all  cases  so 
treated.  His  mode  of  operating  is  to  pierce  the  carnified 
lung  to  a  depth  of  an  inch  or  an  inch  and  a  half,  and 
inject  a  small  quantity  ;  then,  after  partially  withdraw- 
ing the  instrument,  he  advances  to  a  new  spot  and  in- 
jects again.  This  process  is  repeated  through  three  or 
four  intercostal  spaces.  He  has  injected  as  much  as  three 
ounces  at  one  sitting.  F.  A.  Manning. 


LUNGWORT  (Pulmonaire  officinale,  Codex  Med.,  leaf). 
Pulmonaria  officinalis  Linn.;  Order,  Borraginacem,  one 
of  the  plants  called  Lungwort, was  so  named  because  its 
leaves  were  blotched  and  spotted  with  lighter  color,  in  a 
way  to  remind  one  of  the  mottled  look  of  the  surface  of 
lungs  in  some  conditions.  The  leaves  are  from  eight  to 
fifteen  centimetres  long,  and  half  as  broad,  heart-shaped, 
and  hairy,  of  little  taste,  bland  and  mucilaginous,  and  of  no 
medicinal  value  whatever — which  may  be  said  in  general 


of  the  whole  order  (see  Borage).  They  have  been  used 
as  household  herbs  in  colds  and  coughs. 

Allied  Plants. — See  Borage. 

Allied  Drugs. — A  widely  distributed  lichen,  Stictct 
pulmonacea  (Lichen  pulmonaire,  Codex  Med.).  Acharius, 
growing  on  oaks  and  beeches,  with  a  spreading,  flat, 
branching,  brown  thallus,  is  also  called  lungwort,  on  ac- 
count of  the  deeply  rugose  character  of  its  surface,  which 
gives  it  a  reticulated  look,  and  may  remind  the  imagina- 
tive of  a  section  of  the  lung  with  its  open  bronchi  and 
vessels.  For  the  same  reason,  probably,  it  is  an  old  house- 
hold herb  for  bronchitis,  haemoptysis,  etc.  See  Moss, 
Iceland.  W.  P.  Bolles. 


LUPUS  ERYTHEMATOSUS.  A  disease  of  the  skin 
formerly  included  among  the  cellular  neoplasmata,  but 
of  late  by  some  dermatologists  considered  to  be  an  inflam- 
matory process.  Veiel  defines  it  as  an  inflammatory  pro- 
cess beginning  in  the  swollen  capillaries  of  the  corium 
and  papillary  layer  of  the  skin  and  leading  to  cell  infil- 
tration and  to  the  formation  of  cell-foci.  It  is  this  for- 
mation of  cell-centres  or  heaps  which  brings  lupus  erythe- 
matosus anatomically  close  to  lupus  vulgaris,  although  the 
clinical  appearances  of  the  two  affections  are  dissimilar. 

Clinically,  lupus  erythematosus  is  characterized  by  one 
or  more  circumscribed,  roundish  or  irregularly  shaped, 
variously  sized  reddish  patches,  either  smooth  or  oc- 
casionally covered  with  grayish  or  yellowish  adherent 
scales.  The  disease  usually  begins  in  the  form  of  one  or 
more  roundish,  erythematous  patches,  from  the  size  of 
a  pin-head  to  that  of  a  small  pea,  which  enlarge  upon 
their  periphery,  and  often  coalesce  to  form  large  irregu- 
larly shaped  patches.  After  a  time  the  patches  increase 
in  thickness  and  show  more  infiltration,  and  when  fully 
developed  there  may  be  a  number  of  patches,  varying  in 
size  from  a  split  pea  to  a  silver  dollar  or  the  palm  of  the 
hand,  having  usually  a  distinct  and  clear-cut  marginal 
outline.  In  color  they  are  reddish  or  violaceous,  and  are 
cither  smooth  or  covered  with  fine,  dry,  adherent  scales, 
or,  in  other  forms  of  the  disease,  covered  with  sebaceous- 
looking  crusts,  like  those  found  in  seborrhoea  of  the  face. 
In  the  latter  case  the  crusts  are  firmly  attached  to  the 
openings  of  the  sebaceous  glands,  which  are  often  plugged 
up  with  inspissated  sebum  or  are  denuded  and  patulous. 
The  patch  spreads  on  its  margin,  which  is  usually  higher 
than  the  centre,  the  latter  being  commonly  paler  and  of- 
ten showing  atrophic  depression.  Occasionally  the  patch 
may  heal  at  one  point  while  spreading  at  another,  giv- 
ing rise  to  lesions  of  a  gyrate  form.  After  a  variable 
time  the  patch  attains  a  certain  size,  and  may  remain 
stationary.  There  is  never  any  moisture  or  discharge  in 
connection  with  the  disease. 

The  affection  may  spread,  either  by  an  extension  of  the 
original  patch  or  by  the  occurrence  of  new  centres  of  dis- 
ease, or  both.  In  unfavorable  cases  a  number  of  new 
centres  may  appear  at  once,  and  occasionally  the  disease, 
after  remaining  quiescent  for  a  considerable  time,  may 
suddenly  spread  by  the  occurrence  of  a  more  or  less" ery- 
sipelas-like rash,  leaving  behind  it  a  permanent  erythem- 
atous eruption  which  soon  takes  on  the  characteristic 
appearance  of  L.  erythematosus.  This  is  particularly  apt 
to  occur  upon  the  face.  The  course  of  the  disease  is  usu- 
ally exceedingly  chronic,  lasting  months  and  years. 

The  most  common  seat  of  lupus  erythematosus  is  upon 
the  face.  Not  infrequently  the  bridge  of  the  nose  and  a 
symmetrical  patch  on  either  cheek  are  affected  simul- 
taneously, and  the  disease  assumes  the  appearance  of  a 
butterfly  with  outstretched  wings,  the  body  being  on  the 
nose.  This  is  a  highly  characteristic  appearance  of  the 
disease.  In  addition  to  the  nose  and  cheeks  the  eyelids, 
ears,  lips,  and  scalp  are  favorite  seats  of  the  disease  ;  less 
frequently  the  fingers  and  toes.  Pyde  has  recently  pub- 
lished an  interesting  monograph  on  the  occurrence  of 
lupus  erythematosus  on  the  backs  of  the  hands.  When 
hairy  parts  are  affected  the  hair  is  apt  to  fall  out  and  dis- 
appear, through  atrophy  of  the  hair-bulbs.  On  the  scalp, 
however,  where  the  roots  of  the  hairs  are  deeper,  com- 
plete or  nearly  complete  regeneration  of  the  hair  has  been 
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rved  by  the  write]  after  the  eruption  of  lupus  erj 
thematosus  bad  healed, 

ionally  lupus  erythematosus  may  assume  an  al 
malignanl  form,  as  baa  been  observed  bj  Kaposi 
and  "iii'i  Here  the  disease  nol  onlj  appears  In  the 
ties  of  predilection  mentioned  above,  but  a  large 
number  of  foci  of  disease  may  appear  almost  Bimultai 
ously  in  various  parts  of  the  body.  Genera]  Bymptoms 
of  fever  pain  in  the  bones,  headache,  etc.,  accompany 
the  outbreak  of  the  eruption.  Sometimes  an  eruption 
like  erysipelas,  only  persistent,  breaks  oul  over  the  en 
tire  face,  with  swelling,  oedema,  high  temperature  and 

e,  and  typhoid  Bymptoms,  leading  to  a  fatal  termi- 
nation, may  supervene.    A.1  other  times  numerous  baemor- 

rhagic,  or  deer,  watery  blebs,  Buch  as  are  a  e asion- 

ally  in  herpes  i ri^.  break  oul  al  different  points  and  Boon 
dry  i"  a  crust,  which,  falling  off,  leavi  -  the  characteristic 
lupus  erj  thematosus  pat  h,  with  its  d<  pressi  d  centre  and 
dusky  red  border  behind. 

Lupus  erythematosus  of  the  mucous  membrant  s  i-  very 
rare.     It  has  '  ved  upi  m  i  he  ej  elid,  lip.  mm 

membrane  of  the  hard  palate,  and  buccal  surface  of  the 
cheek.     On  the  lip  the  surface  is  dry  ami  looks  as  if 

'.a  with  line,  grayish,  sand-like  scales.  Within  the 
mouth  the  lesions  occur  as  red  or  grayish  excoriations, 
in  .in  the  size  of  a  pin  head  i"  thai  of  a  pea,  w ith  bluish- 
w  bite  cical  i 

I'  \  i  inn. hi. ii  \i.  Anatomy. — The  earlier  studies  in 
the  anatomy  of  lupus  erythematosus  seemed  to  indicate 
tin  sebaceous  glands  as  the  seal  of  the  disease  in  the  flrsl 

ince  Later  investigations,  however,  in  localities,  Buch 
as  the  palm  of  the  hand,  win  re  no  sebaceous  glands  ex- 
ist, have  Bhown  thai  the  part  taken  by  these  as  well  as  by 
the  sweal  glands  is  onlj  secondary.  The  affection  is  now 
believed  i iginate  in  the  epidermis  and  papillary  bod- 
ies, ami  onlj  rarely  in  the  deeper  layers  of  the  skin.  I  he 
morbid  process  begins  by  enlargement  and  distention  of 
the  capillary  blood  vessels,  involving  lain-  the  capillary 

ivork  around  the  glands.  Aiong  the  course  of  these 
vessels  a  profuse  cell-infiltrati iccurs,  with  the  forma- 
tion of  cell-collections.  Increased  cell  formation  also 
takes  place  in  the  glands  themselves,  togetherwith  hy- 
persecretion. Along  with  this,  connective-tissue  new- 
growth  and  serous  infiltration  of  the  tissues  occur.  Fatly 
and  hyaloid  degeneration  subsequently  take  place,  lead- 
ing to  cicatricial  atrophy,  with  shrinkage  of  the  glands 
and  obliteration  of  sunn-  of  the  included  blood  vessels, 
and  thi>  gives  rise  to  the  central  depression  observed 
clinically. 

In  the  epidermis  a  Assured  horny  layer,  fatty  de-en 
eration,  and  cloudiness  of  tin-  rcte  cells,  with  subsequent 
atrophj .  an-  observed. 

Ii  results  from  the  observations  jusl  noted  that  such 
designations  of  this  affection  as  lupus  aenSigue,  sebor- 
rhaa  < .  i  tc  .  refi  rring  to  an  involvement  of  the 

'i  oil-  -land-  a-  an  essential    feature  of  the  disi 
rect, 

ETIOLOGT.— Lupus  erythematosus  is  one  of  the  rarer 
skin  diseases.  In  this  country,  out  of  si, id:!  cases  of 
-kin  disi  ase  obsi  rved  by  members  of  the  American  Der- 
matological  Association,  only  834  cases  of  lupus  erythe 
matosus  were  reported    -about  0.39  per  cent.     It  is  said 

that  women  are  more  frequently  attacked  than  men.  in 
my  experience   ahoiit  ihree   limes   a-   often.      The   di-ea-e 

UBuallj  shows  itself  between  the  ages  of  twenty  and 
forty.  The  exact  cause  of  the  disease  is  unknown.  Pre- 
disposing Causes  an-  other  affections  Of  the  skin,  such  as 

acne  rosacea,  seborrhcea,  erysipelas,  etc..  which  give  rise 
to  congestion. 

Diagnosis, — The  diagnosis  of  well  developed  lupus 
erythematosus  is  usually  nol  difficull  when  the  disease 
i-  found  involving; characteristic  localities.  When,  how- 
ever, it  i-  Immd  ill-developed,  or  in  unusual  places,  the 
diagnosis  may  al  times  require  verj  careful  examination 
into  the  history  and  features  of  the  suspected  eruption. 

From  luput  vulgari*  the  di-ea-e  under  consideration  is 
distinguished  by  appearing  in  small,  superficial,  red  points 

with,    occasionally,    adherent    crusts,  Which   on    removal 

show    projections  on  the  under  sid(    corresponding  to 


patulous  -ehaceou-  dud-.  I.,  vulgaris  begins  with  deep- 
lying  brownish    01  red  points  in  the  cutis,  not 

rflcial.     I.,  erythematosus  nevi  r  -o,  -  on  to  softeni 
suppuration,  and  crusting,  and  never  lor  in-  tiiliereulai 

i  ments,  a-  doe-  I,,  vulgaris.    I.,  try  thematosus  i-  con- 
lined  to  the  skin  and  subcutaneous  cellular  tissue,  ni 
attacking  the  deeper  tissues,  such  as  cartilage,  a-  I.,  vul 
garis  doi  - 

Lupus  erythematosus  may  now  and  then,  though  i 
i -taken  tor  acne  rosacea  Both  involve  tin  nose  and 
cheeks  adjoining.  Bul  in  ai  ne  rosacea  there  i-  no  sur- 
rounding  elevation  with  central  depressed  cicatrix  or  ad- 
herent crust,  while  tie-  dilatation  of  the  vessels  is  much 
more  marked,  and  pustules  uol  infrequently  occur. 

Ptoriasit  sometimes  may  he  mistaken  for  I.,  erythema- 
tosus, hut  the  scales  of  psoriasis  are  dry  and  silvi  ry,  and 
on  raising  them  a  moist,  punctiform,  l>leeding  surfai 
observed  underneath  instead  of  the  processes  dipping  into 
the  sebaceous  duel-  often  observed  in  I.,  erythematous 

Erythema  multiform*    may  resemble  L.  ery them 
very  closely  when  occurring  in  the  characteristic  local- 
ities of  the  latter,  bul  the  peculiar  violaceous  tinl  and  the 
comparatively  rapid  course  run  by  tin  di-ea-e  will  serve 
to  distinguish  the  two. 

The  circinaU  papular  syphiloderm  maj  be  mistaken  for 
L.  '  rythematosus,  bul  the  red  coloration  of  lupus  disap- 
pears  under  the   pressure  of  the  finger,   while  the  red 

ration  of  the  syphilitic  eruption   remains  and  si 
a   hard,  shining,  infiltrated  boundary.     In  addition  the 
boundary  wall,  so  to  speak,  orthe  syphiloderm  i-  Been 
on  close  examination  to  in-  made  up  ol  aggregated  round 
lesions. 

i  mini.  Internal  treatment  i-  quite  ineffectual 
for  tiie  cure  of  lupus  erythematosus.  There  i-  no  spe- 
cific against  this  affection.  Nevertheless,  in  cases  where 
the  general  system  i-  below  par  tonic-  are  clearly  indi- 
cated, more  particularly  where  the  patient  ha-  a  history 
pointing  to  tubercle  or  when  tin-  disease  tends  to  take  on 
the  disseminate  form. 

The  local  treatment  is  of  great  importance.     Unfortu- 
nately, the  fact   that  a  very  great  number  of  remedies 
have  been  recommended  seems  to  indicate  that  at  til 
none  is    altogether  satisfactory',  and  such  will  in   prac- 
tice occasionally  he  found  to  be  the  case 

In  the  milder  and  more  superficial  form-  of  the  (lis- 
ea-e,  especially  where  new  patches  are  appearing  or  old 
ones  spreading  superficially  hut  rapidly,  the  following 
formula  will  he  found  useful:  I!.  Zinci  sulphat, 
ta-ii  sulphuret.,  U  "2  grm.  (3ss.);  aqua-  rose,  112  grm. 
(f  |  iijss.) ;  alcoholis,  12  grm.  (f  3  iij.).  M.  This  mixture 
i-  io  be  wi  11  shaken  and  applied  with  a  sponge  morning 
and  evening.  If  too  strong  it  may  he  mixed  with  water, 
or  if  found  not  stimulating  enough  the  solid  ingredi 
may  he  increased  somewhal  in  quantity.  Tin-  prepara- 
tion, however,  should  not  he  used  when  the  procesf 
vi  tv  recent  and  acute,  partaking  ol  an  erysipelatous  char- 
acter. Here  the  nio-i  soothing  remedies  alone  are  appro- 
priate, e.g.,  lead- water  and  laudanum.  The  sulphide  of 
zinc  wash  jusl  mentioned  may  be  brought  into  use  a  few 
days  later. 

Among  the  more  highly  stimulating  semi-caustic  ap- 
plications may  be  mentioned  chloracetic  acid  and  pyro- 
gallic  acid.  The  first  is  applied  in  a  liquid  form  with  a 
-  brush  or  a  pointed  stick.  It  quickly  (overs  the 
surface  with  a  thin  while  eschar,  is  not  painful.  G 
rise  io  little  inflammatory  action  in  the  neighborhood, 

and    i-   followed    hy    a    -month   cicatrix.      The    operation 

should  he  repeated  even  day  or  two  a-  necessity  re- 
quires. '  PyTogallic  acid  i-  applied  in  the  form  of  oint- 
ment of  the  strength  of  ten  per  cent. 

In  chronic  cases  the  nio-t  satisfactory  treatment  will 
he  found  to  he  that  hy  linear  scarification.  This  may  be 
carried  out  by  using  a  tine  scalpel  or  tenotome,  holding 
it  in  the  hand'  like  a  pen,  and  making  a  series  of  parallel 
incision-  about  a  sixteenth  of  an  inch  apart  and  extend- 
ing entirely  through  the  skin.  Having  covered  the  patch 
to  he  operated  upon  with  a  series  of  incisions  running  in 
one  direction,  a  fresh  series,  perpendicular  to  the  first 
should  follow,  and  even  a  third  series  may  he  pracl 
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until  the  diseased  skin  is  fairly  hashed  up  by  the  knife. 
The  multiple  scarifier  of  Squire  (pictured  under  Lupus 
Vulgaris)  may  be  used  when  large  areas  are  to  be  oper- 
ated upon.  Excepting  in  persons  of  particularly  tough 
fibre,  it  will  be  necessary  to  freeze  the  skin  with  a  little 
hag  of  ice  and  salt  or  by  means  of  ether  or  rhigolene 
spray  before  operating.  Bleeding  may  be  checked  at 
once  by  the  application  of  absorbent  cotton  with  press- 
ure. Successive  patches  of  a  square  inch,  more  or  less, 
mav  be  operated  upon  daily,  until  the  entire  surface  has 
been  covered.  When  the  wounds  are  healed,  which  will 
be  very  soon,  the  operation  can  be  repeated  on  any 
patches  that  may  have  escaped.  Scarification  thus  ac- 
complished leaves  little  scar,  and,  as  has  been  said,  gives 
a  more  satisfactory  result  than  any  other  treatment. 

Prognosis. — The  prognosis  of  the  milder  forms  of 
lupus  erythematosus  is  in  general  favorable.  Small 
patches  in  a  stationary  condition  can  always  be  removed 
and  the  superficial  variety,  when  recent,  can  usually  be 
cured  by  the  milder  applications  above  described.  In- 
deed it  is  surprising  how  quickly  large  patches  of  lupus 
erythematosus  will  sometimes  disappear.  On  the  other 
hand,  relapses  often  take  place  to  a  most  discouraging 
extent,  and  when  such  inaccessible  parts  as  the  scalp,  the 
inside  of  the  ear,  or  the  mucous  membranes  are  attacked 
the  disease  may  often  be  said  to  exhaust  itself  rather  than 
yield  to  treatment. 

The  prognosis  of  the  exceedingly  rare  disseminate  form 
is  said  to  be  grave. 

Bibliography. 

Kaposi  :  Pathologic  und  Therapie  der  Hautkrankheiten,  p.  000,  1SS0. 

Boeck.  C:  Two  Peculiar  Cases  of  Lupus  Erythematosus  Disseminata!;, 
Norsk  Magazin  for  Laegeviilenskaben,  Pt.  i.,  p.  1.  1880. 

Veiel,  Til.:  Lupus  Erythematosus,  Ziemssen's  Hautkrankheiten.  Erste 
HSlfte,  1883,  p.  385. 

Hyde  :  A  Clinical  Study  of  Lupus  Erythematosus  as  it  Affects  the  Hands 
(four  cases  with  full  references),  Trans.  Am.  Dermatological  Assn., 
1884  :  Jour.  Cut.  and  Ven.  Dis.,  vol.  ii.,  p.  321. 

Geddings,  W.  H.  :  Lupus  Erythematosus.  Am.  Jour.  Med.  Sci.,  July, 
1869. 

Piffard,  H.  6.  :  Lupus  Erythematosus  of  the  Penis,  Archives  of  Der- 
matology, April.   1887. 

Atkinson,  J.  E.  :  Notes  on  a  Case  of  Erythematous  Lupus,  Complicated 
by  the  Tubercular  Syphiloderm,  Baltimore  Med.  Chronicle,  January, 
1683. 

Denslow.  L.  N.  :  Lupus  Erythematosus,  Northwestern  Lancet,  October 
1,  1S84. 

Duhring,  L.  A.  :  On  the  Value  of  a  Lotion  cf  Sulphide  of  Zinc  in  the 
Treatment  of  Superficial  Lupus  Erythematosus,  Philadelphia  Med- 
ical News,  November  10,  1SS3.  « 

Arthur  Van  Harlingen. 

LUPUS  VULGARIS.  A  neoplasmic  affection  of  the 
skin  of  a  highly  chronic  character  and  course,  character- 
ized by  the  formation  of  small  centres  of  infiltration  in 
or  under  the  surface,  of  sharply  defined  outlines,  yellow- 
ish-red or  reddish-brown  in  color,  and  disappearing  only 
slightly  under  pressure.  When  further  developed  these 
patches  of  infiltration  tend  to  rise  above  the  surface  and 
form  papules  and  tubercles.  The  disease  spreads  by  pe- 
ripheral extension  and  the  formation  of  new  centres, 
while  the  older  ones  disappear  by  gradual  resorption  or 
by  ulceration  followed  by  the  formation  of  disfiguring 
scars.  The  varying  degree  of  involvement  of  the  corium 
and  papillary  layers  of  the  skin  gives  rise  to  certain  clin- 
ical varieties  of  the  disease.     These  are  as  follows  : 

1.  Lupus  Maculosus. — Here  the  primary  efflorescence 
of  lupus  vulgaris  shows  itself  in  the  form  of  a  little  patch, 
the  size  of  a  pin-head,  situated  in  an  otherwise  normal  skin 
and  slightly  sunken  below  the  surrounding  surface.  Its 
color  is  yellowish  brown,  only  slightly  changed  to  a  lighter 
shade  under  pressure.  The  epidermis  covering  the  patch 
is  smooth,  rarely  slightly  scaly  and  shining.  The  most 
characteristic  point  about  the  patch  is  its  consistency, 
which  is  much  less  firm  than  that  of  the  surrounding 
skin,  so  that  when  a  blunt  probe  is  pressed  upon  it  it  gives 
way  and  the  probe  buries  itself  in  the  mass,  while  normal 
skin  entirely  resists  such  pressure. 

The  lupous  tubercles  are  seated  in  the  connective-tissue 
layer  of  the  skin,  whether  they  occur  in  unaltered  skin  or 
in  old  scars.  In  the  latter  their  bright  color  sharply  con- 
trasts with  the  dead-white  of  the  scar. 

Lupus  maculosus  is  always  the  first  stage  iu  the  devel- 


opment of  the  disease.  It  is  sometimes  met  with  as  the 
first  sign  of  the  original  affection,  or  it  occurs  in  the  pe- 
riphery of  old  patches  of  disease,  or  as  the  first  sign  of 
relapse  in  cicatrices,  usually  in  the  form  of  small  groups  of 
lesions  distributed  in  a  more  or  less  circinate  arrangement. 
There  are  no  subjective  symptoms  accompanying  the  de- 
velopment of  lupous  tubercles. 

2.  Lupus  Exfoliativus. — In  the  course  of  the  affec- 
tion, always,  it  must  be  remembered,  a  very  chronic  one, 
a  number  of  the  lesions  above  described  not  infrequently 
join  to  form  a  patch,  usually  of  a  roundish  shape  and  two 
to  three  centimetres  in  diameter,  of  a  brownish-red  to 
brownish-yellow  color.  By  the  time  such  a  patch  is  fully 
formed  the  centre  has  already  begun  to  undergo  retrogres- 
sive metamorphosis  (fatty  degeneration,  caseous  change, 
and  scarring),  and  is  seen  to  be  of  a  darker  color  while 
the  periphery  is  still  bright  red  and  forms  a  sort  of  wall- 
like elevation  around  the  patch.  In  addition  to  these 
closely  crowded  conglomerations  of  lupous  tubercles  of 
irregular  form,  single,  isolated,  recent  lesions  can  be  seen. 

The  infiltration,  which  is  pressing  downward  as  well  as 
spreading  on  the  periphery,  robs  the  surface  of  these  flat 
lupous  patches  of  their  normal  linear  markings,  by  de- 
struction of  the  papillary  bodies  and  flattening  of  the 
processes  of  the  rete-malpighii.  At  the  same  time  the 
cohesiveness  of  the  horny  epidermic  cells  is  impaired,  so 
that  the  surface  is  scaly,  rough,  and  fissured.  The  skin 
is  also  thinned,  and  thus  easily  becomes  folded  and 
wrinkled.  It  is  this  peculiarity  which  gives  the  name 
lupus  exfoliativus  to  this  form  of  the  disease. 

3.  Lupus  Exxlcerans. — Now  and  then  the  lupous 
process  ends  by  a  sort  of  subcutaneous  cicatrization  (cica- 
tricial atrophy).  Usually,  however,  the  intensity  and 
acuity  of  the  necrobiotic  process  is  such  that,  in  connec- 
tion with  the  usual  external  sources  of  irritation,  it  is 
enough  to  cause  solution  of  continuity  in  the  normal 
epithelial  covering,  when  the  disintegrating  lupous  infil- 
tration will  be.exposed. 

Upon  this  a  freer  secretion  is  established — a  suppura- 
tion— and  we  have  an  ulcer.  This  constitutes  lupus  ex- 
ulceraus. 

The  surface  of  the  lupous  ulcer  is  covered  with  yellow- 
ish and  brownish,  rather  thin  crusts.  On  lifting  these  and 
wiping  away  the  secretion,  the  surface  is  seen  to  be  irreg- 
ular and  covered  with  granulations  which  are  soft  and 
"roll en."  The  border  of  such  ulcers  slopes  gradually 
to  the  level  of  the  skin,  which  for  some  distance  around 
shows  the  brownish-yellow  color  and  soft  consistence  of 
lupous  skin.  Sometimes  a  wall-like  elevation  is  observed 
surrounding  the  ulcer,  due  to  unusually  active  lupous 
infiltration. 

4.  Lupus  Sekpiginosus.- — When  the  lupus  process  pro- 
ceeds with  rapidity,  a  very  rare  occurrence,  the  affection 
is  sometimes  called  lupus  voraxai  lupus  <.nd<  us  (although 
it  may  be  said  in  passing  that  most  of  the  cases  formerly 
called  lupus  exedens  were  in  reality  syphilis).  When, 
however,  as  is  usual,  the  granulations,  the  exposed  corium, 
and  the  subcutaneous  connective  tissue  gradually  become 
disintegrated,  and  are  replaced  by  persistent  connective-tis- 
sue which  subsequently  becomes  covered  with  epithelium 
proliferated  from  the  neighboring  parts,  a  further  stage  is 
reached.  The  lupus  heals  and  is  replaced  by  a  thick, 
irregular,  retractile  sear.  This  healing,  however,  may 
take  place  only  in  the  centre,  or  in  a  segment  of  the  pe- 
riphery, where  the  lupus  virus  is  extinct,  and  therefore 
where  cicatrization  can  take  place,  while  at  other  points 
the  morbid  process  continues  and  the  lupus  creeps  on,  fol- 
lowed by  the  scar  and  giving  rise  to  circinate  and  gyrate 
forms.     This  is  lupus  serpiginosus. 

5.  Lupus  Hypertrophicus  (Lupus  frambcesioides). — 
The  inflammatory  formative  neoplasia  of  the  connective 
tissue  at  the  base  of  the  lupous  ulcer  may  overbalance 
the  necrotic  disintegrating  tendency  in  some  cases,  and 
then  exuberant  granulations  are  found,  which  sometimes 
become  covered  with  epithelium  and  remain  as  perma- 
nent warty  growths,  and  at  other  times  become  soft  and 
fungous,  bleeding  easily  at  a  touch.  This  form  of  the 
disease  has  sometimes  been  called  "  frainbcesia  luposa," 
or  "  lupus  frambcesioides."     The  firmer  form,  occurring 


607 


Lupus. 

I.  II  IIIIS, 


REFERENCE   HANDBOOK   OF  THE   MEDICAL  SCIEN 


en  the  extremities,  leads  to  considerable  Uypertrophy, 

causing  the  limbs  to  look  elephantiaaic,     The  vari- 

names  wliich  Lave  been  given  to  this  form  of  thedis- 

I   l  in  aspi  cts  «  bich  it  presents.     It 

i-  •  ailed,  in  addition  to  the  terms  j u - 1  mentioned,  I.  tub  r 
culosus,  I.,  tuberosus,  L.  nodosus,  I.  tumidus,  I..  papil- 
la u-  I.,  varicosus  However,  the  title  I.,  bj  pertrophicuf 
will  <"•■  'i  all  these. 

These  biter  forms  of  lupus  are  not,  however,  perma- 
nent in  character  ;  sooner  or  later,  sometimes  only  after  the 
lapse  of  years,  thej  break  down  and  resull  in  cicatrization. 

As  i"  the  mode  of  propagation  <■!  lupus,  "in-  way, 
that  of  spreading  by  contiguity,  bas  been  mentioned,  but 
the  disease  may,  ami  frequently  does,  attack  various  and 
-.nil  times  remote  part'-  simultaneously.  It  may  also  ex- 
tend along  thr  lymph  spaces,  tin-  deep  lying  sweat  glom 
erules,  ami  the  connective  tissue  until  arrested  by  the 
deeper  fascia  and  the  bones,  [n  fact,  the  periosteum  itself 
is  now  and  then  attacked,  and  in  this  way  superficial  necro- 
sis ma]  be  produced  Cartilage  isvery  readily  attacked 
by  tin-  lupus  virus,  often  with  tin-  resull  of  a  serious  loss 
hi  substance. 

In  bj  tar  tin-  greater  number  of  cases  of  lupus  tin-  dis- 
ease firel  shows  itself  upon  the  external  Bkin,  and  proceeds 
from  this  in  tin'  miir, hi-  membranes(of  tin'  mouth,  phar- 
ynx, conjunctiva,  etc.).  Primary  lupus  of  the  mucous 
membrane  has  been  observed  only  in  rare  cases,  [n  lu- 
pus of  thr  mucous  membranes  tin-  small,  reddish  brow  a, 
sharplj  defined  lesions  above  described  as  ushering  in  the 
disease  in  tin--  -kin  an-  not  usually  observed.  Instead, 
minute  whitish  exfoliations  of  the  epidermis  -how  them- 
selves in  thr  liviil  red,  slightly  thickened  mucous  mem- 
brane. Later,  these  are  transformed  into  -mall  warty 
prominences,  which  either  continue  covered  with  the  whit- 
ish epithelial  coating  or  show  a  red,  easily  bleeding  sur- 
face. 

Having  now  pointed  out  the  various  forms  whicli  lu- 
pus vulgaris  may  assume,  we  may  examine  the  especial 
varieties  of  appearance  induced  by  the  difference  in  lo- 
cality. The  lu | iou>  process  may  occur  in  any  part  of  the 
body,  bul  is  by  far  the  most  commonly  found  upon  the 
face  and  extremities.  Usually  the  disease  is  confined  to 
in-  more  small  sized  patches,  rarely  overpassing  an 
area  ihe-i/e  of  the  hand.  Occasionally,  however,  very 
extensive  surfaces  \  be  involved  in  one  Bheet  of  dis- 
ease, a-  the  entire  face  or   Deck,  or.  a-   the  writer  has  ob- 

Berved,  the  greater  portion  of  one  thigh  ami  buttock. 

Jjupus  of  tlu  /'"•'  begins  either  in  discrete  patches  of 
the  macular  variety,  situated  on  one  or  both  cheek-, 
which  may  exist  a  long  time  without  attracting  the  pa- 
tient- attention,  or  it  may  first  show-  itself  upon  the  nose 
in  the  form  of  lupus  tumidus  or  tuberculosus,  giving 
rise  gradually  to  tumefaction  ami  a  bluish-red  discolora- 
tion. While  now  the  central  portions  heal  up  with  the 
formation  of  Bears,  the  disease  may  he  spreading  some- 
times in  a  serpiginous  manner,  ami  at  other  time-  by  the 
peripheral  occurrence  of  new  isolated  patches  of  disease 
in  the  Dcighborh 1.  leading  gradually  to  the  involve- 
ment of  the  upper  lip.  brow,  and  eyelids.     A.1  a  later 

e  these  isolated  patches  maj  bee e  confluent,  and 

the  formati f  cicatricial  tissue  may  lead  to  extreme 

disfigurement,  not  only  from  irregularity  of  cicatrization, 

hut  by  tin-  production  of  ectropi f  the  eyelids  ami 

lip-,  while  i  he  oedema  a  ml  tumefaction  of  the  latter,  with 

the  purplish  discolorati l  the  disease,  give  the  face  a 

hideous  aspect  Bcarcely  surpassed  by  tin-  ravages  of  lep- 
rosy  or  syphilis.  Lupus  of  the  forehead  maj  give  rise 
tn  exfoliation  of  the  frontal  b 

Lupus  maj    can-,    even  greater  deform- 

ity than  lupus  ,,f  other  parts  of  the  face.  The  new- 
growth  i-  either  macular,  ami  then  its  degeneration  ami 
cicatrization  lead  to  shrinking,  wrinkling,  and  deform: 
ity  ami  retraction  of  that  member;  or,  if  the  lupus  is 
tubercular,  the  nose  maj  be  somewhat  swollen,  brownish 
in  color,  covered  with  Bhallow  ulcers  ami  crusts,  while 

the    septum    ami   earjil  WOlleu,  the    na-al   opeii- 

narrowed  or  closed  «  ith  products  of  disease  anil  <!<■- 
rhis hypertrophied  condition  maj   last  foralong 
time      When  it  passes  awaj    bowevt  r,  bji  the  disinti 


tion  of  the  affected  part-  or  on  their  removal  by  op. 
tion,  the  nose  i-  found   in  he  destroyed  to  the  very  bone, 
ami  even  the  nasal  passages  may  be  involved  lor  some 
distance. 

Lupus  of  Hi-    <>/'/■>■  It'/i  rapidly  attack-  the  mucous 
membrane   ami    produces   a    rough    surface    resembling 
granulations.     The    lip    itself    i-    greatly   swollen 
evert  ularly   fissured    with  rhugades,  and   bli 

easily.  When  these  rhagades  heal  they  leave  bands  of 
cicatricial  tissue  with  deformity.  After  a  time  the  mouth 
cannot   bi  ind  this  favors  the  production  of  fur- 

ther ulcers  of  the  mucous  membrane  ;  and  finally,  if 
medical  aid  ha-  not  been   sought,  the  loss  of  substance 

pl'uei  eel-   1. 1  -uch  an  extelil    that    the    llo-e,   upper  lip.  I 

lids,  bones  of  the  upper  jaw,  etc.,  are  more  or  less  de- 
stroyed, with  hideous  deformity.  Of  course,  such  a  con- 
dition is  rarely  observed  in  civilized  countries. 

Lupus  may  involve  the  entire  mucous  membrane  of  the 
mouth,  tin-  loiiiis   -i, ft  and  hard  palate,  and  give  rise  to 
Boftening,  puffiness,  bleeding  ulcers,  granulations,  el 
which  maj  persist  or  may  be  .dually  covered  hy 

cicatricial  tissue.  When  the  disease  attacks  the  epiglot- 
tis and  the  larynx,  the  appearance  presented  is  that  of  a 
tlat  granular  Burface  of  a  purplish,  cpdematous  appear- 
ance. When  cicatrization  takes  place  much  deformity. 
loss  of  voice,  etc..  result,  a-  has  been  pointed  out  by  (hi- 
ari  and  RiehL 

Lupus  of  i!"  external  '•'/■  gives  rise,  very  soon  after  its 
development,  to  a  considerably  swelling  of  the  entire  au- 
ricle.    The  marked   hypertrophy  which  almost   invari- 
ably involves  the  lobule  is  highly  characteristic,  causing 
this   part  of  the  ear  to   hang  down  like  a  soft  pcar-sh. 
tumor.     The  epidermic  covering  may  remain  intact  for  a 
long  timi — in  one  case  observed  hy  tin-  writer,  the  surface 
remained  intad   for  several  year — the  epidermis  mian- 
while  being  thin  and  transparent,  while  the  whole  ti- 
of  the  lobule  Buffered  cheesy  degeneration  in  numerous 
foci,  and   became  so   soft   that   the  lobule  might   1 
been  twisted  off  between  the  linger  and  thumb.     The 
entire  auricle  may  In-  destroyed  by  the  disease,  and  the 
external  meatus  may  he  closed  by  resultant  cicatrization. 

Lupus  occiii--  in  the  neck  usually  by  extension  from  the 
face,  with  superficial  ulceration  ami  the  formation  of  re- 
tractile scars ;  or  the  disease  may  develop  in  separate  foci, 
Bometimes  causing  openings  in  the  -kin  over  the  lj  mphatic 
glands  and  giving  rise  to  appearance-  resembling  those 
of  scrofuloderma  with  glandular  ulceration. 

Lupus  of  thi   body  and  limbs  commonly  assume-  the 

serpiginous  form  and  may.  in  the  course  of  year-,  -plead 

over  considerable  area-  w  ithout  giving  rise  to  very  marked 
discomfort.  Lupus  deposit-  about  the  joints  are  of  con- 
siderable interest  and  importance,  because  the  ulceration 
and  resultant  cicatrization  may  give  rise  to  impairment 
of  movement  in  the  affected  joints  and  limbs.  In  tin; 
hands,  caries  and  necro-i-  of  the  hone-  may  occur  with 
anchj  losis  and  much  deformity.  Amputation  of  the  ■  \- 
tremities,  upper  or  lower,  as  the  case  may  he,  must  some- 
times he  performed. 

affects  in  men  usually  the  pre- 
puce, to  which  it  extends  from  other  parts.  In  women 
the  lupous  ulceration  is  of  importance  because  of  the  dif- 
ferential diagnosis.  The  name  "  estbiomene  "  has  been 
peculiarly  attached  to  lupus  of  the  female  genitalia.  The 
reader  i-  referred  to  the  verbose  and  obscure,  but  im: 
tant,  writings  of  Mathews  Duncan  and  the  French  authors 
for  further  information  on  this  branch  of  the  subject.  The 
affection  in  this  locality  is  fortunately  rare. 

—Although  already 
touched  upon,  a  few  more  words  may  he  said  upon  this 
point.  As  has  been  said,  the  disease  in  most 
propagated  bj  extension  from  the  skin  to  the  mui 
membrane.  No  lupus  nodules,  such  as  first  appear  in 
the  skin,  can  lure  he  seen,  and  the  appearances  presented 
are  rather  those  of  papillary  excrescences,  with  whitish 
epithelial  cloudiness  over  the  minute  globular  lupus,  in- 
filtrations which  cannot  themselves  he  perceived  hy  the 

naked  ej  c       The  cvrc-ecllces  unite  to  form  patches,  with 

roundish   serpiginous    borders,   which    finally   ulcei 

Tin  -e  ulcer-  are  distinguished  by  their  long  continual     i 
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cicatrization  being  prevented  by  relapses  into  tbe  granu- 
lar condition.  Excessive  granulation  with  frambcesioid 
excrescences  sometimes  occurs  afterward,  at  times  break- 
ing down  into  ulcers  and  leaving  knotty  and  disfiguring 
cicatrices.  Primary  autochthonous  lupus  of  the  mucous 
membrane  of  the  mouth,  larynx,  or  conjunctiva  is  exces- 
sively rare,  although  it  is  possible  that  some  cases  are 
overlooked  or  the  nature  of  the  disease  may  be  unrec- 
ognized until  it  appears  also  upon  the  skin.  It  is  also 
not  unlikely  that  some  cases  of  so-called  eczema  of  the 
nares  may  be  lupus,  though  difficult  to  distinguish  as 
su<  h  until  the  disease  develops  characteristically  in  the 
neighboring  skin. 

A  very  frequent  complication  of  lupus  is  erysipelas  ;  so 
savs  Neisser,  on  whose  description  the  foregoing  account 
of* the  disease  is  chiefly  based  ;  but  this  is  not  the  ease  in 
the  comparatively  mild  forms  of  lupus  vulgaris  seen  in 
this  country,  although  the  writer  has  occasionally  ob- 
served it.  Some  authors  have  observed  a  rapid  cure  of 
lupus  following  an  erysipelatous  attack  occurring  in  the 
affected  locality. 

Course  of  the  Disease.- — Lupus  vulgaris  usually  de- 
velops between  the  third  and  the  tenth  year,  beginning 
with  such  trifling  lesions  that  it  commonly  passes  unno- 
ticed until,  at  the  period  of  puberty,  it  springs  into  new 
life,  and  a  rapid  development  of  the  disease,  with  destruc- 
tion of  the  affected  parts,  is  observed.  The  Germans,  who 
have  a  large  experience  in  this  disease,  are  sceptical  as  to 
the  occurrence  of  lupus  vulgaris  after  puberty,  preferring 
to  think  that  an  affection  which  begins  so  insidiously,  and 
progresses  so  entirely  without  subjective  symptoms,  must 
have  passed  uifnoticed  at  an  earlier  epoch. 

The  extension  of  lupus  vulgaris,  its  growth  and  spread, 
are  very  slow,  and  it  may  be  years  before  a  patch  has  de- 
veloped to  any  considerable  size.  This  chronicity  cannot 
be  too  strongly  dwelt  upon,  as  it  is  often  a  main  factor  in 
the  diagnosis.  There  is  some  difference,  however,  in  this 
respect  between  the  different  varieties  of  the  disease. 
Lupus  maculosus  and  L.  exfoliativus  are  more  lingering 
and  henignant  in  their  course,  while  lupus  exulcerans, 
with  which  is  connected  purulent  disintegration  and  de- 
struction of  tissue,  is  far  less  slow  in  its  course,  and  has 
even  acquired  such  synonyms  as  L.  vorax,  crcdens,  phagS- 
denique,  perforant,  ierebrant,  etc.  Such  forms,  we  must 
state  once  more,  are  excessively  rare  in  this  country. 

The  chronic  course  of  lupus  vulgaris  will  perhaps  ac- 
count for  the  fact  that  in  many,  if  not  most,  cases  the 
patient's  general  health  in  no  way  suffers.  Occasionally, 
suppuration  of  some  of  the  lymphatic  glands,  the  forma- 
tion of  large  fistulous  ulcers,  erysipelas,  or  lymphangitis 
may  cause  more  marked  general  symptoms,  but  this  is 
rare. 

Etiology. — Until  recently  the  etiology  of  lupus  has 
been  obscure.  Of  late,  however,  the  opinion  of  pathol- 
ogists has  inclined  to  the  hypothesis  that  lupus  is  essen- 
tially a  tuberculosis  of  the  skin,  induced  by  the  bacillus 
tuberculosus,  and  onl}-  distinguished  by  its  localization  in 
the  skin  and  its  rare  transference  to  other  organs.  Com- 
plications with  tuberculosis  of  other  organs,  glands, 
joints,  bones,  and  even  analogous  skin  diseases,  as  scrofu- 
loderma ulcerosum,  are,  moreover,  not  uncommon. 

Diagnosis. — Lupus  is  so  variable  and  multiform  in  its 
clinical  aspects  that  the  essential  characteristics  of  the 
disease  must  be  caref  ully  borne  in  mind,  if  we  would  make 
an  accurate  diagnosis.     These  are  as  follows  : 

As  regards  its  history,  it  must  be  remembered  "that 
lupus  begins  in  infancy  or  early  childhood,  and  that,  al- 
though the  absence  of  such  a  history  does  not  absolutely 
exclude  the  disease,  since,  as  we  have  seen,  its  early  symp- 
toms may  escape  observation,  yet,  if  such  a  history  is 
given  in  a  doubtful  ease,  it  should  have  much  weight. 
The  excessively  slow,  lingering  course  of  the  disease  is 
also  to  be  remembered  as  characteristic. 

As  regards  the  objective  appearances,  we  find  in  lupus  : 
L  A  new-growth  composed  of  soft,  rotten  granulation- 
tissue,  lying  in  the  skin,  or  very  slightly  elevated  above 
its  surface.  2.  The  formation  of  primary  efflorescences 
in  the  neighborhood  of  old  foci  of  disease  ;  the  small  yel 
lowish  brown  papular  lesions,  which  may  be  easily  peue- 
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trated  by  a  blunt  probe,  are  the  most  valuable  and  char- 
acteristic marks  of  the  presence  of  lupus. 

The  discoloration  of  the  skin  and  pigmentation,  the 
scalincss,  and  the  marked  and  sometimes  extensive  flat 
infiltration,  may  cause  lupus  to  be  mistaken  for  various 
other  affections,  and,  therefore,  it  may  be  well  to  add 
some  points  of  differential  diagnosis. 

Chronic  eczema,  which  may  present  somewhat  similar 
reddish-brown,  infiltrated,  scaly  patches,  and  may  last  for 
years,  often  resembles  lupus  very  closely.  The  diseased 
patch  in  eczema  is,  however,  firm  and  hard,  and  cannot 
be  penetrated  by  the  blunt  probe.  Eczema  is  moist  at 
one  time  or  another,  and  gives  rise  to  crusts,  but  does  not 
show  true  ulceration  and  is  not  followed  by  cicatrices. 
Eczema  spreads  as  a  uniform  inflammatory  infiltration 
to  the  neighboring  parts  ;  lupus,  on  the  other  hand,  shows 
new  independent  centres  of  disease,  which  may  coalesce 
later  with  the  original  patch. 

Lupus  may  sometimes  be  confounded  with  psoriasis  in 
eases  where  disseminated  flat  patches  of  lupus  exfolia- 
tivus are  numerously  distributed,  and  where  there  is  so- 
little  infiltration  as  to  lie  imperceptible  to  the  finger  and 
to  show  no  defined  boundary.  The  clear,  bright  red 
of  the  psoriasis  patch,  with  the  abundant,  easily  detached 
scales  usually  covering  it,  and  showing  blood  punctae  on 
removal,  the  more  general  distribution  of  the  lesions,. 
with  their  characteristic  localization  on  the  extensor  sur- 
faces of  the  limbs,  are  all  diagnostic  points.  When,  as 
in  some  cases,  only  one  or  two  patches  of  psoriasis  are 
present,  in  the  face,  for  instance,  it  may  be  difficult  to 
make  the  diagnosis  without  watching  the  course  of  the 
disease.  The  diagnosis  between  lupus  and  psoriasis  has 
not  been  made  any  more  easy  by  the  use  of  the  term 
"  lupus-psoriasis,"  by  Mr.  Hutchinson,  to  denote  a  pecu- 
liar affection  which  is  neither  one  disease  nor  the  other. 

Lupus  irytJii  matosus  may  sometimes  be  mistaken  for  L. 
vulgaris,  but  the  clear  red  surface,  with  thin,  superficial, 
greasy  scales,  the  evident  involvement,  in  many  cases,  of 
the  sebaceous  glands,  and  much  less  marked  infiltration 
will  help  to  make  the  diagnosis  clear. 

'Rosacea  <<u<l  acne  may  be  mistaken  for  lupus  on  account 
of  the  enlargement  of  the  nose  accompanying  both  of 
these  diseases.  The  firmness  of  the  tissues  in  acne  and 
rosacea,  the  intense  red  staining,  and  particularly  the  pus- 
tular character  and  rapid  development  of  these  diseases, 
as  well  as  the  absence  of  any  involvement  of  the  nasal 
mucous  membrane,  will  usually  decide  the  question. 
Moreover,  the  more  or  less  abundant  telangiectasic  de- 
velopment of  blood-vessels,  and  the  commonly  accom- 
panying seborrhoea,  are  additional  points  characteristic  of 
acne  and  rosacea  ;  while  in  cases  in  which  the  disease  has 
spread  to  the  adjoining  cheeks  the  yellowish-brown 
patches  of  lupus,  level  with  the  .skin,  differ  much  from  the 
bright-red,  prominent  papules  which  turn  white  on  press- 
ure, and  not  infrequently  are  surrounded  by  suppurating 
points. 

The  ulcerative  forms  of  lupus  vulgaris  are  to  be  dis- 
tinguished from  epithelioma  and  syphilis.  As  regards  the 
former,  the  presence  of  elevated  borders,  of  ivory-like 
hardness  and  pearly  white,  shining  surface,  the  deeper- 
involvement  of  the  tissues,  the  scanty  secretion,  the  fact 
that  the  disease  begins  in  adult  life,  or  even  in  advanced 
years,  the  occasional  involvement  of  neighboring  lymph- 
atic glands,  and  also  the  occasional  accompaniment  of 
pain,  with  the  almost  invariable  subjective  sensations  of.' 
itching,  crawling,  pricking,  etc.,  will  decide  the  diagnosis. 
It  must  not  be  forgotten,  however,  that  carcinoma  may 
accompany  and  even  supplant  lupus,  so  that  transition 
forms  are  occasionally  met  with,  and  it  may  be  said  here 
that  these  forms  demand  quick  and  thorough  treatment 
by  extirpation  or  destruction,  as  the  carcinoma  finds  a 
field  for  rapid  progress  in  lupous  tissue. 

The  question  as  to  the  diagnosis  between  lupus  and 
syphilis  is  a  more  important  one,  especially  in  those  coun- 
tries where  lupus  is  prevalent.  Here,  too,  the  subject  has- 
bcen  obscured  by  the  use  of  a  double  term,  "lupus  syph- 
iliticus." to  mean  a  disease  which  must  necessarily  be  one- 
or  the  other  of  these  affections,  or  a  third  one,  but  cannot, 
by  any  possibility  be  both. 
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The  tubereulai  typhiloderm,  when  the  lesions  lie  close 
together,  maj  occasionally  be  mistaken  for  lupus;  but  the 
ulcerative  forms  of  the  two  diseases  having,  as  they  both 
do,  the  Dose  and  cheeks  as  their  favorite  seat,  are  most 
1  i k i •  1  \  to  offer  difficulties  in  diagnosis.  The  historj  can 
rarely  be  depended  upon,  for  Lupus  la  Jim  as  liki  1>  I 
cur  in  a  bj  philitic  individual  as  in  any  one  else,  and  t lie 
ulcerative  Byphiloderm  occurs  bo  many  years  after  the 
initial  lesion  as  to  make  ii  almost  impot  pel  an 

authentic  account  of  any  infection.  The  differential  di- 
agnosis, then,  must  depend  upon  the  appearances  pre- 
sehted.  The  borders  o1  the  lupous  ulceration  are  sharply 
defined  indeed,  bul  are  flat,  soft,  nol  infiltrated,  and  the 
base  ni  the  iil< - c  r  slopes  gradually  up  to  the  neighboring 
healthy  parts,  This  base  is  flabby,  red.  granular,  smooth, 
;mil  bleeds  easilj  ;  there  is  little  tenderness. 

The  bj  philitic  ulcer,  on  the  other  hand,  may  be  tender 
and  sensitive,  the  borders  are  steep,  Bbarpl]  defini  d,  firm, 
and  wall  like  li"in  the  Byphilitic  infiltration.  The  base 
of  the  ulcer  is  irregularly  eroded  and  "covered  with  pus 
and  necrotic  detritus.  The  crusts  covering  Byphilitic  ul- 
cers are  thicker  and  rise  higher  above  the  surface  than 
those  of  lupus. 

In  the  neighbor!] 1  of  the  lupus  ulcer  we  find  a  soft, 

rotten  granulation  tissue,  which  gives  waj  easilj  under 
any  dull  instrument,  while  the  syphilitic  infiltration  is 
ijnn  and  resistant.  Further,  we  often  find  large  gum- 
mous  tubercles  in  the  neighborhood  of  the  syphilitic 
ulcer,  while  around  the  lupus  ulcer  are  the  small,  yellow- 
ish red  patches  of  infiltration  in  the  skin,  and  rising 
above  it,  to  which  allusion  has  been  made  several  times 
above.  These  are  the  mosl  characteristic  lesions  of  lupus 
under  all  circumstances. 

Another  poinl  in  the  diagnosis  between  lupus  and  syph- 
ilis is  the  fact  that  lupus  occurs  in  early  life  and  syphilis 
in  later  life.  The  course  of  lupus  is  slow,  thai  of  syphi- 
lis comparatively  rapid,  and  since  a  gummatous  tumor 
should  be  dispersed  in  all  cases  rather  than  be  allowed  to 
break  down,  In  doubtful  cases  antisyphilitic  treatment 
Bhould  be  employed.  This  cannot  injure  the  lupue  If 
such  should  be  present,  whereas  waiting  too  long  may 
result  in  ulcerative  destruction  of  the  nose  or  some  other 
conspicuous  feature  it'  the  disease  should  be  syphilitic. 

Syphilis  and  lupus  of  the  female  genitals  are  some- 
times distinguished  one  from  the  other  with  difficulty. 
Fortunately  they  are  rare.  The  lupus  ulcer  is  deeper. 
shows  less  tendency  to  a  circinate  form,  and  is  usually 
much  more  chronic  in  its  course.  Bowever,  the  test  by 
antisyphilitic  treatment  must  of  necessity  sometimes  be 
made  use  i  if  here 

From   chancroid  of  the  female   genitals  lupus  is  to   be 

distinguished  by  its  history,  the  occurrence  of  lupus  in 
other  localities,  and  by  the  results  of  attempts  at  auto- 
inoculation,  chancre  U  to  be  distinguished  verj  much 
in  the  same  w  >.\ 

Ti:i   \i\ii  \i        The   treatment    of   lupus   vulgaris   is  to 

be  undertaken  with  two  objects  in  view;  iirM,  to  arrest 
the  spread  and  progress  of  the  disease;  and.  second,  to 
destroy  the  products  of  disease  already  formed.  Those 
diseased  parts  which,  if  left  alone,  would  goon  to  ulcer- 
ation and  destruction,  are  to  be  removed,  and  in  those 
which  are  still  relatively  firm  and  sound,  absorption  of 
the  diffuse  or  circumscribed  lupous  cell  infiltration  is  to 
tx  obtained  if  possible. 

The  internal  treatment,  which  is  most  likely  to  meet 
■wiili  success,  consists  in  the  administration  of  iodide  of 
potassium  and  cod-liver  oil.  These  remedies,  however, 
must  often  be  continued  for  a  very  long  time  in  order  to 
get  the  benefit  of  their  action      Besnier,  indeed,  thinks 

that    neither  of  t hese  t'eiiiedii  -  i-  ever  clfective.  but   this 

i^  too  Bweeping  Arsenic  In  small  doses,  quinine,  and 
iron  may  be  employ  eneral  tonics  in  cases  which 

seem  to  require  such  treatment,  but  without  any  Idea  of 
a  specific  effect  For  the  same  reason  change  of  air  and 
climate  are  also  to  be  recommended  in  some  <  ases. 

ag  (he  topical  remedies  recommended  in  lupus  are 
Included  emollii  nts,  discutients,  and  substitutive  irritants. 
Among  the  first  ol  these  ma\  be  mentioned  vapor  Paths,   i 
Starch  poultices    etc.,  the  object  of  which  is  simply  to   ' 


soothe  any  Inflammatory  condition  which  may  )>e  \ in 
Their  effect  Is  transient.     Among  the  discutients  may  1m; 
mentioned   emplastrum   de  Vigo,  or   mercurial   plaster 
alone,  tincture  of  iodine,  or  iodized  glycerine,  watery  or 

I  alcoholic  solutions  of  perchloride   of  iron, 

n  ■       chloride  of  /inc.  etc.     But  little  m<  r< 
he  said  of  these  than  of  the  emollients 
one  w  ho  has  .halt  much  with  lupus  vulgaris 
Q     j         will    dally  with    these   rose  water   methods. 
W   II         Something  more  can  he  said  in  favor  of  the 
T       remedies  known  as  substitutive  irritants 

(lied    .,f   which    is  to  replace  the  chronic 
morbid  process  by  an  acute  inflammation, 
and  (ases  of  lupus  cured  by  erj-sipelai 
on  record.     However,  it  is  not  until  wi 
to  actual  caustics  that  a  good  effect  can  be 
I  lor  with  anything  like  certainty. 
Among  caustics   pyrogallic  acid  mav  !><• 

mentioned    as    one    of    the   mildest    of    " 

which  are   really  effective.     One   plan  of 

using  this  remedy  is  to  apply  a  saturated  so- 
lution of  pyrogallic  acid  in  ether  on  a  eoni- 
press,  or  to  spray  the  disease-patch  with  the 
solution  and  coat  the  surface  afterward 
with  a  film  of  collodion.  Another  plan  is 
to  apply  a  ten  to  fifteen  per  cent,  ointi 
of  pyrogallic  acid  (after  removing  any 
crusts,,  renew  ing  the  application  two  to  four 
times  daily,  following  after  several  days  with 
mercurial  plaster,  renewed  once  daily,  or 
oltcner.  according  to  the  effect  in  produc- 
ing suppurat  ion.  The  pyrogallic  acid 
■■  ■*■  away  the  lupous  infiltration,  leaving  the 
Pig.  2187.— Lu-  sound  tissue  nearly  uninjured,  and  the  mer- 
(AfterSqaired  curial  ointment  penetrates  beyond  the  point 
which  the  pyrogallic  acid  has  reached.  It 
must  he  said,  however,  that  none  of  the  alwve  methods 
is  perfectly  satisfactory,  and  for  this  reason  we  1 
omitted  mention  of  a  great  number  of  similar  applica- 
tions to  proceed  to  the  description  of  more  thorough 
methods  of  extirpation.  These  are  of  two  kinds — oj  • 
live  .bloody)  and  caustic. 

Operatiix    (Bloody)    Treatment  of  Lupus. — This  com- 
prises three  varieties :  1.  Extirpa- 
tion   by    the    knife.     "J.   Scraping. 
3.  Linear  scarification. 

Extirpation  has  the  advantage 
of  simplicity,  and  in  the  hands  of 
the  Burgeon  is  a  favorite  method. 
Nothing  is  easier  than  to  excise  Or 
dissect  out  the  lupus  patch  and 
thus  to  remove  the  whole  trouble 
at  a  stroke.  But  this  plan  cannot 
lie  carried  out  when  the  lupus  is 
on  the  nose,  or  some  other  promi- 
nent part  of  the  face,  and  when  an 
extensive  scar  would  be  to  the  pa- 
tient scarcely  preferable  to  the  dis- 
ease.  Moreover,  relapses  are  .  \ 
tremely  common  after  extirpation. 
Even  when  the  growth  has  seemed 
to   have   been   completely  removed 

it  returns  in  the  neighborhood,  or 

in  the  sear  itself.  An  attempt  to 
pri  \  cut  this  result   has  been   made 

by  cauterizing  the  wound  with  the 
actual  cautery,  or  with  the  thermo- 
cautery. 

Scraping,  by  means  of  the  sharp 
spoon  or  curette,  is  a  treatment 
recommended   by   Auspitz,  Vblk- 

liiiinii.  Jlans  Ibbra,  Balmanno 
Squire,  and  others.  The  instru- 
ments used  are  similar  to  the  cu- 
rettes employed  in  obstetric  prac- 
tice, but  modified  to  suit  the  cir- 
cumstances of  the  case  ;  their  ap- 
pearance can  best  be  understood  by  reference  to  the  cuts 
[sei     Figs.  2187  and  2188).     The  curette  easily  penetrates 


Fio.  2188.— LuinisCurettaL 
(Alter  !Miuir«.) 
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Fig.  2189.  —  Squire's 
Multiple  Scarifier. 
a,  Top  view  ;  6,  side 
view. 


the  lupus  tissue,  while  the  healthy  skin  around  offers  so 
much  greater  resistance  that  the  operator  can  guide  his 
instrument  with  considerable  preci- 
sion. Linear  scarification  can  be  per- 
formed by  means  of  a  scalpel,  or, 
perhaps  better,  where  the  surface  to 
be  covered  is  considerable,  by  the 
use  of  Squire's  multiple  scarifier. 

Previous  to  employing  cither  of 
these  methods  the  patient  should  be 
etherized,  or  the  patch  to  be  operated 
upcn  should  be  frozen  by  means  of 
rhigolene  spray.  As  the  frozen  skin 
faifs  to  show  the  boundary  line  be- 
tween health  and  disease,  this  should 
be  outlined  with  ink,  or  by  some 
other  means  before  the  operation  is 
attempted. 

In  order  to  remedy  any  defect  in 
the  result  of  the  operations  just  al- 
luded to,  and  to  remove  minute  points 
of  disease  which  have  been  left  be- 
hind, Dr.  G.  H.  Fox  recommends  the 
use  of  a  dentist's  burr,  or  hook,  by 
which  foci  of  disease  as  small  as  a 
pin's  head,  or  smaller,  can  be  removed 
from  the  meshes  of  cicatricial  tissue 
left  by  linear  or  other  scarification. 

Cauterization. — Chemical  caustics 
of  various  kinds  applied  to  the  sur- 
face, or  introduced  into  the  substance 
of  the  diseased  tissue  by  sharp-pointed 
instruments,  have  long  been  employed 
in  the  treatment  of  lupus.  Among 
these,  caustic  potassa,  applied  in  the 
stick,  is  effectual,  but  is  a  very  rough  procedure,  as  it 
destroys  every  tissue  with  which  it  comes  in  contact,  is 
occasionally  accompanied  by  severe 
haemorrhage,  and  leaves  unsightly 
scars.  The  employment  of  potassa 
fusa  may  be  recommended,  however, 
when  the  necessity  for  immediate  re- 
moval is  urgent,  and  when  appearances 
are  of  no  importance. 

Cauterization  with  the  hot  iron  is 
still  occasionally  employed,  and  may 
at  times  be  used  to  complete  operations 
by  excision  or  scarification.  It  has  the 
advantage  of  guarding  against  the  dan- 
ger of  infection,  which,  it  is  asserted 
by  some  authors,  is  incurred  in  opera- 
tions where  blood  is  shed.  But  it  is  a 
rather  coarse  and  brutal  form  of  treat- 
ment, necessitates  the  employment  of 
general  anaesthesia,  and  seems  in  the 
long  run  to  have  no  advantages  over 
other  methods  in  preventing  relapses. 

Interstitial  and  localized  cauteriza- 
tion by  means  of  the  thermocautery 
or  galvano-cautery,  as  recommended 
by  Besnier,  in  his  able  papers  on  the 
treatment  of  lupus,  offers,  perhaps,  the 
most  satisfactory  treatment  of  the  dis- 
ease which  has  yet  been  devised.  It  re- 
quires, however,  the  use  of  certain  in- 
struments, which  cannot  be  had  by  all. 
The  ordinary  Paquelin  cautery  may  be 
used  in  most  cases,  but  the  galvano- 
cautery  can  be  kept  under  more  per- 
fect control,  and  is  therefore  more  con- 
venient, besides  allowing  the  use  of  a 
great  variety  of  cauterizing  points  of 
various  sizes  and  shapes  to  meet  every 
emergency.  (See  Fig.  2191.) 
Fig.  2190.— Besnier" s  The  instrument  here  pictured,  with 
Cautery  Holder  with  the  knives  belonging  thereto,  explains 
itself.  Other  forms  are  employed  and 
are  figured  by  Besnier  in  his  articles  on  the  subject.  It 
may  be  pointed  out  that,  as  the  connection  is  made  by 


pressing  the  little  button  on  the  handle,  the  operator  is 
enabled  to  stop  the  action  of  the  cautery  at  once,  while  the 
ordinary  bichromate  battery  may  be  managed  by  an  assist- 
ant who  regulates  the  quantity  of  current  to  be  employed. 
(See  article  on  Electricity.). 

Of  course,  in  any  of  the  operations  above  described, 
the  after-treatment  is  a  matter  of  some  moment.  Anti- 
septic measures  are  desirable,  and  the  patient  should  be 
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Fig.  2191. — Various  Galvano-cautery  Points.  (Recommended  by  Bes- 
nier.) Of  these  the  writer  habitually  uses  Nos.  2  and  -1,  and  a  straight 
needle-point  not  figured  here. 

under  the  constant  supervision  of  the  physician,  though 
he  need  not  be  confined  to  his  house  or  to  the  hospital. 

Prognosis. — The  prognosis  of  lupus  must  always  be 
cautious.  Relapses  under  any  and  every  kind  of  treat- 
ment are  extremely  common,  and  time  alone  will  show 
whether  the  disease  is  entirely  gone.  Nevertheless,  a 
final  cure  is  in  almost  all,  excepting  the  very  worst  cases, 
the  reward  of  perseverance. 
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LUXEUIL  is  a  town  Id  the  department  of  the  Saute 

i  ranee,  Lying  at  an  elevation  of  1,200  feet  above 

lh.  Bea   which  has  been  known  as  a  healing  spa  and  vis 

bj  patients  since  the  time  ol  the  Caesars.     There  are 

nteen  thermal  mineral  Bprings,   which  are  divided 

into  two  sets    fifteen  saline  and  two  iron  Bprings.     The 

climate  ol    Luxeuil   is  mild  and  equable,     Among  the 

most  important  of  the  saline  Bprings  are  the  Source  de 

l  Aqueduct,  des  B6n6dictins,  des  Pleura,  des  Dames,  du 

Grand   Bain,  des  Capucins,  d'Hygie,  Source  Nbuvelle, 

and  Eugenie.     The  following  is  the  composition  of  two 

ol  these  Bprings,  computed  in  grammes  per  litre,  after 

the  analysis  of  M.  Leconte  : 

Source  dee  Dames.    Source  d'Hygie. 
110"  P. 

Potassium  sesqul-carbonate...      0.04  0.009 

inm  chloride I  '•u 

0.78  0  12186 

Bodlum  sulphate 0.13710  0.03487 

am  carbonate 0  0.04291 

Map                  anate        ....       1 215  0.01197 

puese  red  oxide  CO  0.00499 

Silicic  acid 0.09810  0.08020 

etc 0.1  0.00447 

tnd  arsenic slight  truces  flight  traces 

Total  solid  •  1.10840  " 

Of  the  ferruginous  Bprings  only  one,  the  Source  du 
Temple,  is  employed  therapeutically.  In  composition 
does  not  differ  wr\  greatly  from  thai  of  the  Source 
d'Hygie,  except  thai  it  is  Btronger  and  contains  0.027 
Gm.  of  sesqui-oxide  of  iron  per  litre,  Its  temperature  is 
about  75  F.  The  waters  arc  used  for  both  bathing  and 
drinking.  Atonic  dyspepsia,  gastralgia,  diseases  of  the 
female  Bexual  organs,  neuralgia,  anaemia  and  chlorosis, 
rheumatism  and  gout,  hepatic  troubles,  and  hysteria,  arc 
Bome  of  the  mosl  common  affections  for  which  the  wa- 
ters of  Luxeuil  are  recommended.  The  season  is  from 
the  middle  of  May  to  the  end  of  September.  The  baths 
df  Luxeuil  arc  under  government  control,  and  the  ac 
commodations  are  excellent.  '/'.  L.  S. 


LYCOPODIUM,  l  S.  Ph.;  Ph.  G.;  Lycopode,  Codex 
Med.  An  exceedingly  mobile,  buff-yellow  powder,  con- 
sisting "f  the  microscopic  Bpores  ol  the  common  club 
in.  —  /  •.■  '/  -  clavalum  Linn.;  order,  Lycopodiacea. 
This  is  a  little  evergreen  vine  common  throughout  mosl 
of  tlit-  north  temperate  zone,  li  consists  of  a  Long,  pros- 
trate, occasionally  forking  Btem,  covered  with  minute, 
awl-shaped  leaves  in  many  rows,  occasionally  giving  off 
tlets  from  its  lower  Bide,  and  short  ascending  or  erect, 
also  leaf)  branches  from  the  Bides  and  top.  These 
branches  are  usually  simple,  or  once  or  twice  forked,  the 
nerally  onlj  a  few  centimetres  Long,  the  fertile 
from  ten  id  twenty  long,  terminated  bj  one  or  two  catkin- 
like spikes,  raised  on  uprighl  peduncles  whose  leaves  are 
Bparser  and  more  closelj  appressed.  The  spikes  consisl 
of  numerous  triangular  and  tipped  scales,  each  bearing  a 
large  reniform   sporangium  in  its  axis  filled   with  ob 

seiirch     four  sided    reticulate  marked   -pores.      These  de- 
tails can  be  easily  seen  by  the  accompanying  cut 

Lycopodium  is  collected  in  Europe  (Germany,  Russia, 

by  gathering  the  fruiting  tops,  drying  and  thresh 

ing  them,  and   Bifting  and  cleaning  the  powder.     It   is 

"a  fine  powder,  pale  yellowish,  very  mobile,  inodorous. 

tasteless,  floating   upon  water  and   nol    wetted    bj    it.  and 

burning  quickly  when  thrown  into  a  flame.     Under  the 
microscope  the  granult  to  be  four-sided,  reticu- 

I    with  short  projections  on  thi  ed 
h  contains  forty  seven  percent  of  fixed  oil  (Fliickiger), 

and  has  no  other  important  constituent.      Il  is  only   used 

i  non-adhesive  powder  for  the  protection  of  moist 


pills  from  Bticking  together,  and  for  dusting  upon  ex- 
coriated places — to  protect  the  surface  and  to  prevent 
chafing  .  it-  action  in  both  cases  [a  wholly  mechanical. 


Fig.  2192.    Lyoopodlum  riant  and  Pore's.    A  U  the  plant,  oomcthinfj 
Lett  than  natural  si/c  :  a.  one  (if  I  I  srged  ;  fr,  a  scale  of  the 

spike  with  the  sporangium  at  the  base  i  alarmed  :  c,  J,  e.  different  views 
of  the  spores.     (Lnerssen.) 

A  i.i.n  n  Plants.  -Several  other  species  of  Lycopodium 

contribute  a  little  to  the  amount  of  spores  obtained.    The 
herb  is  sometime-  used  as  a  diuretic  lea. 

Ai.i, ii  ii  Si  B8TAKCE8.  Several  other  vegetable  pow- 
der-.,.... powdered  liquorice,  starch,  etc.,  are  used  to 
protect  pill-  from  Bticking.  Starch,  Oxide  of  Zinc.  Bis- 
muth, Chalk,  etc.,  arc  used  as  protection  against  excoria- 
tion and  chafil  II'.  P.  Ji"U<K. 

LYMPHANGIOMA.  The  lymphangioma  is  a  tumor 
whose  chief  constituents  arc  lymphatic  vessels.  It  has 
the  same  relation  to  the  lymph-vascular  system  thai  the 
ordinary  angioma  has  to  the  blood-vascular  system.  It 
i-  composed  of  widened  and  hypertrophied  and  newly- 
formed  lymphatic  vessels,  which  are  imbedded  in  a  flb- 
roiis  tissue  «hii  h  i-  sometimes  dense,  at  other  times  lot 
All  authorities  agree  as  to  the  rarity  of  this  form  of  tu- 
mor. Cornil  and  Ranvier  are  inclined  to  doubt  the  ex- 
istence of  a  tumor  made  up  of  newly-formed  lymphatic 
\.  --il-.  and  arc  disposed  to  regard  the  cases  which  have 
been  published  as  such  as  simply  instances  of  the  dilata- 
tion of  the  normal  lymphatics  of  the  part.  Still,  a 
authors  describe  such  tumors,  and  there  seems  little  rea- 
son to  doubt  that  the  greater  part  of  their  tissue  is  com- 
po-ed  of  newly-formed  lymphatics.  As  in  tin  ease  of  the 
angiomas,  the  lymphangiomas  can,  according  to  the  nature 
of  the  vessels  composing  them,  be  divided  into  the  lym- 
phangioma simplex  and  the  lymphangioma cavernosum. 

These  tumors  are  generally  congenital,  though  they 
maj  appear  in  laid- war-.     As  such  congenital  lymph- 
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angiomas,  Billroth  reckons  the  enlargement  of  the  tongue 
(macroglossia),  of  the  lips  (macrochelia),  of  the  labia  ma- 
jora,  etc.  In  the  skin  they  are  seated  on  the  thigh  and 
thorax.  Sometimes  they  form  large  tumors  which  give 
well-marked  fluctuation.  On  sections  they  empty  an 
abundant  fluid,  which  is  generally  clear  and  watery  ;  in 
some  cases,  however,  it  is  milky  and  of  the  same  charac- 
ter as  the  lymph.  Several  of  the  French  authors  have 
reported  these  tumors  as  occurring  often  in  countries 
where  elephantiasis  is  common.  Kaposi  has  described 
as  lymphangioma  tuberosum  simplex  a  case  in  which  sev- 


\. 


30 


Fig.  2193. — Lymphangioma  Tuberosum  Simplex.    (After  Kaposi.) 

eral  hundred  tumors  of  the  size  of  a  pea,  or  even  smaller, 
were  seen  covering  the  skin  of  a  woman,  thirty-two  years 
of  age.  Some  of  these  had  existed  since  childhood.  The 
tumors  were  seated  in  the  uppermost  layer  of  the  cutis  ; 
they  were  smooth  on  the  surface,  and  on  section  were 
found  to  he  composed  of  a  dense  fibrous  tissue  which 
contained  many  spaces  of  an  irregular  size.  These  were 
lined  with  an  endothelium  and  were  in  all  respects  anal- 
ogous to  normal  lymphatic  vessels.  He  has  never  seen 
but  .this  one  case,  and  no  similar  case  has  since  been  re- 
ported. W.  T.  Councilman. 

MADDER  {Garance,  Codex  Med.).  The  root  of  Bubia 
tinctoria  Linn.,  order  Eubiacecs.  This  interesting  plant, 
which  has  been  used  from  very  early  times  as  one  of  the 
most  valuable  dyes,  has  so  little  medical  interest  as  to  be 
entitled  to  little  more  than  a  bare  notice  in  this  work.  It 
is  a  perennial  herb,  originally  from  the  Orient,  but  culti- 
vated extensively  in  the  Old  World,  with  a  thick  orange  or 
reddish  root,  and  numerous  slender,  trailing,  four-sided, 
prickly,  Galium-like  stems,  whorled  leaves,*  and  minute 
tetramerous  flowers.  Its  dried  root  is  cylindrical,  from 
three  to  ten  millimetres  thick,  dark  reddish-brown  ex- 
ternally, and  pink,  red,  or  reddish-brown  internally,  ac- 
cording to  age.  It  has  a  soft,  rather  parenchymatous 
structure,  and  a  sweet,  slightly  astringent  and  bitter 
taste,  tinging  the  saliva  red.  Its  composition  is  very 
complex,  and  made  still  more  so  by  the  fact  that  its  funda- 
mental coloring  principles  are  glucosides,  which  decom- 
pose in  the  roots,  partly  before  manipulation,  and  wholly 
after  macerating  or  by  treatment  with  diluted  acids,  into 
valuable  dyes.  Some  of  them  are  as  follows  ;  RvMcMoric 
add,  not  important ;  ruberythrinic  arid  in  yellow,  silky 
prisms,  decomposing  into  alizarin  and  sugar  ;  alizarin, 
which  is  also  one  of  the  constituents  of  the  dry  root  ready 
formed,  is  a  valuable  red  dye;  purpurin,  a  second  red- 
purple  substance  allied  to  the#  former  and  formed  with 
it,  and  several  others.  The  natural  ferment  which  as- 
sists in  the  glucoside  reactions  producing  these  colors  is 
called  erythrozym.  They  are,  however,  often  hastened 
by  dilute  acids.  Sugar,  mucilage,  etc.,  are  other  con- 
stituents of  the  root. 

Madder  has  no  medicinal  value,  although  it  was  for- 
merly used  in  infusions  for  a  number  of  complaints — ■ 

*  Or,  as  Baillon  claims,  opposite  leaves,  with  stipules  equalling  the 
bludes,  and  making  false  verticils. 


hysteria,  epilepsy,  jaundice,  dysentery,  etc.,  and  as  a  diu- 
retic. It  is  now  obsolete.  Singularly  enough,  it  is  be- 
coming obsolete  in  dyeing,  where  it  had  great  value, 
on  account  of  the  synthesis  of  most  of  its  coloring  sub- 
stances from  products  of  that  most  prolific  of  chemical 
treasures — coal  tar. 

Administration. — If  desired,  madder  may  be  given  in 
infusion,  ad  libitum  ;  its  qualities  are  those  of  its  near  re- 
lations, cleavers,  etc. 

Allied  Plants. — Madder  is  the  type  of  one  branch  of 
a  most  interesting  family  containing  Cinchona,  Coffee, 
and  Ipecac  ;  the  nearest  plants  to  madder  are  the  Gali- 
ums;  Goose-grass,  Cleavers,  etc.,  which  are  drunk  in  in- 
fusion for  chronic  cystitis,  with  doubtful  benefit. 

Allied  Drugs. — The  majority  of  simple  non-aromatic 
"herbs."  W.  P.  Bolles. 

MADEIRA.  The  island  of  Madeira  is  the  largest  in  a 
group  bearing  the  same  name,  and  comprising  in  all  five 
islands,  two  of  them  (Madeira  and  Porto  Santo)  inhab- 
ited, the  other  three  (The  Desertas)  rocky  and  unin- 
habited. The  whole  group  is  of  volcanic  origin,  and  the 
surface  of  all  the  islands  is  irregular  and  mountainous  : 
thus  an  elevation  of  2,000  feet  above  sea-level  is  attained 
on  the  largest  of  the  three  Desertas  islands,  although  the 
length  of  the  island  is  but  six  and  one-half  miles  ;  the 
Pico  do  Facho,  on  the  island  of  Porto  Santo,  rises  1,600 
feet  above  sea-level,  although  the  island  is  but  six  and 
one-third  miles  long  and  three  miles  wide:  and  in  Ma- 
deira, which  has  an  extreme  length  from  east  to  west  of 
thirty  miles,  and  an  extreme  breadth  of  thirteen  miles, 
we  find  a  range  of  mountains,  averaging  4.000  feet  in 
height,  extending  from  end  to  end  of  the  island,  and 
forming  its  great  central  ridge  or  backbone.  "  Pico 
Ruivo,  the  highest  summit,  stands  in  the  centre  of  the 
island,  and  has  a  height  of  0,100  feet,  but  some  of  the  ad- 
jacent summits  are  little  lower."  '  The  side  ridges  of 
this  central  chain  extend  to  the  coast  in  every  direction. 
These  ridges  "  usually  terminate  in  lofty  headlands,  one 
of  which  has  the  height  of  1,920  feet,  and  much  of  the 
coast  is  bound  by  precipices  of  dark  basalt.  The  north 
coast,  having  been  more  exposed  to  the  erosion  of  the 
sea,  is  on  the  whole  more  precipitous  than  the  south 
coast,  and  presents  everywhere  a  wilder  aspect."  ' 
Funchal,  the  capital,  and  the  largest  town  in  Madeira 
(population,  18,000),  lies  upon  the  south  coast,  and  is 
built  somewhat  in  the  form  of  an  amphitheatre  along  the 
curving  shore  of  a  bay.  its  streets  and  houses  spreading 
from  the  shore-line  up  the  encircling  hillside  to  an  eleva- 
tion of  some  350  feet  above  sea-level.  The  vegetation  of 
Madeira  is  subtropical,  the  latitude  of  Funchal  (32°  30'  N.) 
being  but  six  hundred  and  twenty  miles  north  of  the 
Tropic  of  Cancer.  The  nearest  point  of  the  mainland  is 
the  Morocco  coast  at  Mogador,  distant  about  three  hun- 
dred and  sixty  miles  in  a  direction  east  by  south.  The 
climate  of  the  island  is  therefore  typically  insular  as  well 
as  typically  subtropical.  Funchal  is  the  point  selected 
for  residence  by  invalids  resorting  to  Madeira  during  the 
winter  season,  and  the  shelter  from  northerly  winds 
afforded  by  the  lofty  chain  of  mountains  stretching  across 
the  island  is  an  important  factor  in  rendering  the  climate 
a  particularly  desirable  one  at  that  season.  "  Funchal 
is  occasionally  visited  by  violent  storms  of  wind,  but  as 
it  is  protected  by  mountains  from  the  prevailing  wind, 
the  northeast,  the  atmosphere  is  generally  calm  from  7 
to  9  a.m.;  then  breezes  blow  in  from  the  sea  till  8  or  9 
P.M. ;  and  the  land-wind  sets  in  late  at  night."  '-'  Accord- 
ing to  Dr.  A.  Rotureau,  the  writer  of  the  article  describ- 
ing Madeira  in  the  "  Dictionnaire  Encyclopedique  des 
Sciences  Medicales,"  a  violent  wind  occurs  at  Funchal  on 
not  more  than  twelve  days  throughout  the  year,  while, 
as  a  rule,  the  winds  are  no  more  than  breezes  ("de 
simples  brises"),  scarcely  ever  causing  an  uncomfortable 
sensation  of  chilliness.  The  "  leste."  a  hot,  dry,  and 
sand-laden  sirocco  wind  blowing  from  the  Morocco  coast, 
is  occasionally  felt:  chiefly  in  the  spring  and  autumn; 
less  often  in  winter  than  in  spring,  according  to  Dr. 
Hermann  Weber  ;  3  least  often  in  summer,  according  to 
Dr.   Julius  Hann.4     The   latter   states   that    during   the 
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pre\  i    this   "leste"  the    relative    humidity  al 

Funchal  baa  been  known  to  fall  below  20  pet  rent. 
8m  :.  di    ai      of  the  atmosphere,  brought  about 

bj  q  wind  which  has  traversed  t"ur  hundred  miles  of 
wai.  :   markable.     As  a  rule,  the  humidity  of  the 

phere  in  Madeira  is  considerable ;  the  mean  relative 
humidity  being  about  75  per  cent.,  according  t"  i h<- 
writer  in  the  "  Encyclopaedia  Britannica."  Other  author- 
ities put  the  figure  lower  ;  thus,  Dr.  .1.  Burney  Yeo  gives 
"7 < »  t<>  71  as  the  mean  percentage  of  saturation,  and  Dr. 
Kisch  elves  69.5  per  cent  for  the  year,  and  71  per  rent. 
for  the  five  months  from  November  to  March,  inclusive. 
The  mean  temperature  of  these  same  five  months  is  62 
F  .  according  to  1  >r.  Julius  Hann.4  At  Charleston,  8.  C, 
the  mean  temperature  of  the  spring  months  is  64.9  P.; 
the  mean  relative  humidity  of  these  months  is  7o.!t  per 
cent.  This  comparison  will  at  least  Berve  to  show  that 
the  humiditj  of  the  Madeira  climate  during  the  five 
months  in  question,  is  oot  extreme.  The  figures  of  Dr. 
Ki-i-ii  ■■  give  for  the  seven  remaining  months  of  the  year 
(April  in  t  October,  inclusive)  a  mean  temperature  of  69.2 
F  ,  and  a  mean  relative  humidity  of  69.1  per  cent.;  from 
which  we  sec  thai  during  the  wanner  portion  of  the  year 
the  same  moderate  humidity  persists.  During  spring  and 
autumn  the  relative  humidity  is  least.'  The  relative  hu- 
midity al  Atlantic  City  and  Cape  May  is  much  higher 
than  at  Funchal,  and  reference  to  the  article  on  Bermuda 
will  show  that  the  climate  of  the  Bermuda  Islands  is 
vastly  damper  than  that  of  Madeira.  1  >r.  Kisch  char- 
acterizes the  Madeira  climate  as  one  that  is  moderately 
moist.  Dr.  J.  Burney  Yen,  a  strong  advocate  of  the  winter 
climate  of  Davos  and  the  Upper  Engadine,  says  that  the 
air  of  Madeira,  "though  humid,  is  not  felt  By  many  to 
be  unpleasantly  SO,"  and  that  the  climate.  "  though  re- 
laxing, is  not  felt  to  be  so,  except  by  a  few  exceptional 

persons;"   and    he    reminds   his   readers   that  "there   are 

great  differences  of  climate  to  be  found  in  different  parts 
of  the  island."  At  the  beginning  of  his  account  of  Ma- 
deira he  makes  the  following  statement  : 

"The  tonic  and  stimulating  climates  of  Davos  and 
Upper  Egypt  on  ll ne  hand,  and  the  soft,  soothing  cli- 
mate of  Madeira  on  the  other,  may  lie  regarded  as  at  the 

two  extremes  of  winter  health  revolts  tor  European  in- 
valids. Madeira,  having  been  for  many  years  greatly 
overrated,  has.  during  the  last  few  years,  come  to  he  vastly 
underrated.      It    has   suffered    from    one   of  those   violent 

oscillations  of  medical  opinion  to  which  all  health-resorts 
are  liable;  and  after  such  an  acute  disturbance  we  may 

take  it  for  granted  that    it  will    lie   long  before  a  rational 

equilibrium  is  established.  It  is,  however,  satisfactory 
to  see  that  Madeira  is  again  becoming  resorted  to  in  in- 
creasing cumbers 

Madeira  lies  well  down  toward  the  tropics,  off  the 
African  coast,  and  about  two  hundred  miles  south  of  the 
Straits  of  ( Hbraltar  ;  therefore  its  climate  must  be  a  warm 
one.  It  is  an  island,  and  an  island  lying  four  hundred  miles 
out  to  sea  ;  therefore  its  climate  cannot  be  a  very  dry  one, 

and  must  be  distinctly  insular,  that  is.  equable  in  tem- 
perature.    The   mean   annual   temperature  of  Madeira   is 

about  85.5    P.     The  lowest  mean  temperature  for  any 

month  of  the  year,  which  I  have  seen  quoted,  is  59.7°  F., 
tie    temperature  of  .Ian nary,  given  in  a  table  of  Sir  .lames 

(ink.  quoted  by  I>r.  Bennet.     On  the  other  hand.  An 

gUSt  is  the  warmest   month   of  the  year,  and  for  the  mean 

temperature  "i  that  month  the  highest  figure  I  have  seen 
i    is  7:',     i'     standing  opposite   that    month    in    I>r. 

KiSCh'S    table   of  monthly   temperatures,   while    Sir   .lames 

Clark's  table  puts  the  Angusl  mi  an  at  71  ^  1\.  which  is 
a  trifle  lower  than  tie  ne  an  temperature  of  August  at 
New  York  City  The  mean  temperature  of  the  four 
months.  June  n.  Sept.  mber,  according  to  BLisch's  tiirures. 
is  71  ti    F  against  69.9    F,  al    Ne^   xork:  on  the  other 

hand,  tie    mean  temperature  of  the  three   coldest    months 

a'  \ew  York  is  onlj  :n  i  F  .  one-half  a  degree  below 
tie  freezing  point,  while  in  Madeira  tit  -t  months 

■  a  mean  temperature  "t  about  61.6    F  .  or  about   10 
F   higher  than  the  average  winter  temperature  of  Charles- 
ton.    The  lowest  point   reached  b\  th.    mercury  during 
eight  years  of  observation  at  Funchal  was  16.22   F.  .  the 


average  of  the  absolute  minima  for  the  five  months  from 

mber  to  March,  according  to  Dr.  Hann's  tabli 
1--  .'    F.     A  table  oi  Dr.  Bennet's  shows  that  in  1860 
mean  maximum  in  the  shade  in   Madeira  was  lili    F.  in 
January  ami  07    F.  in   February.     The  mean  uycthem- 
eral  range  during  the  six  months,  November  to  Apr;, 
only  lu  ("Encyclopaedia Britannica'  I   Tie  mean  monthly 
range  of  temperature  for  each  of  the  five  mouths,  Novem- 
ber to  March,  is  as  follows;   November,  lfi   .  December, 
16.9    [January,    16.9   ;    February.    1-7    .    March.    1- 
(Hann's  "  Handbuch  der  Klimatologie").     Even  in  sum- 
mer the  temperature  scarcelj  ever  rises  above  86   F.  ,*  and 
90.8    1''.  was  the  absolute  maximum  at  Funchal  through- 
out   eight     veals    of    observation.'      The    extremely     high 

temperatures  in  Madeira  are  observed  during  the  pn 
alence  of  a  "  leste "  wind,  and  on  such  an  occasion  the 
high  ground  in  the  centre  of  the  islands  becomes  hotter 
than  the  Coast.  "At  Funchal  frost  and  snow  are  wholly 
unknown,  but  snow  falls  on  the  mountains  once  or  r.\ 
during  the  winter,  very  seldom,  however,  below  the  al- 
titude of  t  w  o  thousand  feel 

Dr.  Hann  reckons  Madeira  as  one  of  the  stations  lying 
within  the  subtropical  region  of  the  Mediterranean  basin, 
all  of  which  stations  are  characterized  climatologically 
by  a  peculiar  distribution  of  their  annual  rainfall,  having 
little  or  no  rainfall  in  summer  and  receiving  it  almost 
clusively  during  the  autumn,  winter,  and  sprint:  months. 
The  mean  annual  rainfall,  according  to  this  authority 
29.18  inches,  of  which  22  per"cent.,  or  •;.:',  inches,  falls  in 
January.  Ill  per  cent,  falls  in  November.  15  per  cent,  falls 
in  December,  and  10  per  cent,  falls  in  February.  That  is, 
66  per  cent,  of  the  year's  total  rainfall  occurs  during  the 
four  months  in  question,  leaving  but  'M  per  cent,  to  Ik-  di- 
vided up  among  the  remaining  eight  months ;  and  of  these 
eight  the  three  summer  months  (June,  July,  and  August) 
receive  collectively  but  ;l  per  cent,  of  the  total  amount, 
or  only  o.s7  inch.  J.  G.  Johnson,  author  of  "  Handbook 
to  Madeira."  and  contributor  of  the  article  on  Madeira  in 
the  "  Encyclopaedia  Britannica,"  counts  March  among  the 
rainy  months  at  Funchal.  omitting  February  from  the 
list.  The  mean  total  rainfall,  derived  from  twelve  v. 
of  observation,  In-  puts  at  30$  inches  :  the  maximum  total 
rainfall  being  49.15  inches,  the  minimum,  on  the  other 
hand,  being  only  1<>  inches.  It  is  characteristic  of  the 
rainfall  during  the  wet  season  at  Madeira,  as  in  other 
places  having  a  regular  "rainy  season,"  that  it  is  by  no 
means  continuous.  Thus  Dr.  Yeo.  writing  for  English 
readers,  sav  s :  "  The  rain  is  not  continuous,  but,  like  our 
heavy  April  showers,  with  intervening  sunshine."  Of 
rainy  days  he  says  there  are  "on  an  average  50  in  the 
winter  si\  months,  85  in  the  whole  year."  * 

Lombard"  states  that  fogs  are  common  among  the 
mountains,  but  rare  along  the  coast.  The  total  number 
of  rainy  days  he  puts  at  from  74  to  88.  Of  cloudy  d 
he  says  there  are  1 10  per  annum,  w  bile  the  fair  and  clear 
days  he  distributes  as  follows  :  :S7  in  autumn.  -40  in  win- 
ter. 52  in  summer,  and  54  in  the  spring.  It  is  manifest 
that  Madeira  cannot  be  classed  among  the  especially  sun- 
shiny stations.  Further  information  on  this  point,  \>>- 
gether  w  ith  abundant  data  of  the  other  factors  of  climate 
at  Madeira,  are  to  be  found  in  a  little  work  by  Pi 
Smyth  entitled  "  Madeira  Meteorologic. "  A  statement 
of  Dr.  Rabuteau  to  the  effect  that  greater  clearness  of  at- 
mosphere is  found  upon  the  high  grounds  of  Madeira 
than  upon  the  coast,  especially  during  the  forenoon,  is 
probably  quite  reconcilable  with  Dr.  Lombards  a* 
tion  respecting  the  relative  frequency  of  fogs  on  the 
mountains  and  on  the  coast  :  for  the  moisture  evapora 
by  the  sun  from  the  sea  would  be  more  evenly  diffused 
through  the  atmosphere  over  the  coast,  while  it  would 
Condense  into  fogs  among  the  lofty  mountains,  leaving 
that    portion    of  the  sky   not   actually  concealed  by  cloud 

•  Tin-  rainfall  figures  of  Dr.  A.  B  mrxibutorof  theMadriraar- 

tick    i  ;•   diffi  nut  fmm  tho»» 

of  Dr.  Hann  and  of  Mr  Johnson.     The  mi  •  lU  •* 

49.8]  ,  maximum  at  66.H3  inches :  the  minimum  at  S8. 74  in<he» 

.  he  number  of  rainj  days  he  g 

.  and  states  thai  it    has  neTei  -'      Dr.  Kisch  pu» 

j .  irly  number  of  rainy  days  at  Tl)  ^Eulcnburg"*  Rcal-Encrclo- 
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freer  from  obscuration  by  watery  vapor  and  bluer  than 
the  sky  seen  from  the  coast.  The  night  sky  along  the 
coast  is  generally  very  clear,  the  clouds  being  driven 
away  from  the  mountains  by  the  land  winds.  In  spile  of 
this  clearness  of  sky  the  fall  of  temperature  by  night  is 
unusually  slight.  "  It  is  usual,"  says  Dr.  Yeo,  "  to  sleep 
with  open  windows  at  Funchal,  for  there  is  an  entire  ab- 
sence of  that  chill  at  sunset  so  commonly  experienced  in 
the  South,  and  there  is  no  dewfall." 

The  air  in  Madeira  is  very  rich  in  ozone.  Malaria  is 
unknown.  The  water  supply  is  abundant.  Living  ac- 
commodations, both  at  hotels  and  in  villas,  are  excellent. 
"Villas  are  to  be  procured  at  various  altitudes  adapted 
for  winter  or  summer  quarters,  so  that  there  is  no  neces- 
sity for  the  invalid  to  leave  the  island  during  the  hot  sum- 
mer season  "  (Dr.  Yeo).  The  scenery,  as  has  already  been 
indicated,  is  extremely  picturesque  and  varied.  Roads, 
on  the  other  hand,  are  always  steep  ;  so  that  carriages  are 
supplanted  by  palanquins,  sledges,  and  portable  ham- 
mocks, and  a  level  walk  for  an  invalid  can  hardly  be  a 
long  walk.  Sea-bathing  may  be  enjoyed  all  the  year 
round,  the  temperature  of  the  water,  even  in  winter,  be- 
ing at  least  16°  C.  (60.8°  F.),  and  sometimes  as  high  as 
22°  C.  (71.6°  F.).5  Dr.  Yeo2  tells  us  that  Funchal  has 
an  English  club  and  a  good  library. 

Finally,  we  come  to  discuss  the  question  of  chief  im- 
portance to  the  physician  in  considering  any  health-resort. 
viz.,  what  invalids  should  be  sent  to  it?  This  section  of 
our  article  may  be  rendered  clearer,  simpler,  and  more 
likely  to  leave  an  impression  on  the  memory,  if  we  begin 
by  saying  who  it  is  that  should  not  be  sent  to  Madeira. 
No  one  who  cannot  stand  the  sea  voyage,  of  two  days 
from  Lisbon,  four  days  from  Plymouth,  or  six  days  from 
Liverpool,  could  go  to  the  island.  A  decided  tendency  to 
attacks  of  diarrhoea,  or  to  albuminuria,  contraindicates 
Madeira.6  Gout  and  rheumatism  would  be  better  treated 
in  a  drier  climate. 

The  Madeira  climate  is  admirably  suited  to  cases  of 
chronic  laryngitis,  chronic  bronchitis,  and  emphysema. 
Dr.  Yeo  slates  that  "  it  is  said  to  be  particularly  suit- 
able to  cases  of  chronic  dysentery,  and  malarial  fe- 
ver." Strumous  patients  would  naturally  be  expected  to 
derive  benefit  from  a  sojourn  in  a  place  possessing  the 
combined  advantages  of  sea  air,  mild  and  equable  tem- 
perature, and  long  duration  of  sunshine  during  the  win- 
ter; but  among  such  individuals  those  having  the.ere- 
thitic  temperament  would  be  likely  to  be  most  benefited. 
Of  the  advantages  of  the  Madeira  climate  in  cases  of 
pulmonary  phthisis  it  is  difficult  to  judge  with  accuracy. 
Many  patients  suffering  from  this  disease  have  undoubt- 
edly derived  improvement  from  sojourn  in  the  island,  and 
in  some  of  these  cases  the  improvement  has  been  great, 
or  has  even  amounted  to  cure  of  the  disease.  Prolonged 
residence  appears  to  be  a  condition  upon  which  the  most 
favorable  results  depend.  As  pointed  out  by  Dr.  Yeo, 
the  very  indifferent  success  which  attended  the  experi- 
ment of  the  Brompton  Hospital  authorities  in  1865  was 
probably  largely  instrumental  in  detracting  from  the 
great  reputation  formerly  enjoyed  by  Madeira  as  a  health- 
resort  for  consumptives.  The  good  results  obtained  in 
dry  climates,  and  the  new  fashion  of  recommending  "high 
altitude  "  resorts  as  a  panacea  for  such  cases,  together  with 
the  well-deserved  attention  latterly  bestowed  upon  the 
germ  theory  of  phthisis,  unquestionably  have  operated  in 
the  same  direction.  To  assist  the  reader  in  forming  a 
just  decision  as  to  the  merits  and  value  of  Madeira  as  a 
resort  for  consumptives  the  following  quotations  from 
five  authorities  upon  climalotherapy,  Drs.  H.  Weber,  J. 
B.  Yeo,  Kisch,  H.  C.  Lombard,  and  A.  Rotureau.  are 
herewith  presented  for  consideration.  The  experience 
of  the  Brompton  Hospital  managers  is  instanced  by  Dr. 
Yeo  and  by  Dr.  Weber,  but  they  do  not  agree  in  their 
presentment  of  the  facts.  Thus  Dr.  Weber  states  that 
of  the  twenty  patients  sent  to  Madeira  three  returned 
better,  sixteen  returned  in  worse  condition  than  when 
they  left  home,  and  one  died.  Dr.  Yeo's  account  is  to 
the  effect  that  of  the  twenty  well-selected  cases,  "  two 
only  were  greatly  benefited,  seven  improved  slightly,  six 
returned  no  better  nor  worse  than  when  they  left  Eng- 


land, four  returned  worse,  one  died  in  the  island."  The 
experience  of  the  Drs.  Williams,  as  quoted  by  Dr.  Weber, 
was  that  53  per  cent,  of  their  cases  of  consumption 
were  improved  at  Madeira,  14.28  per  cent,  were  un- 
affected, and  34.29  per  cent,  became  worse.  Dr.  Weber's 
own  experience  ("  Ziemssen's  Handbuch  der  Allgemeinen 
Therapie,"  vol.  ii.,  p.  72),  in  cases  of  pulmonary  phthisis 
sent  to  Madeira,  was,  at  the  time  of  writing  (1880),  con- 
fined to  seventeen  cases  ;  three  of  them  in  the  first,  seven 
in  the  second,  and  seven  in  the  third  stage  of  the  disease. 
In  the  three  cases  of  the  first  stage  a  good  result  was 
attained  in  one,  an  uncertain  result  in  another,  and  an 
unfavorable  result  in  the  third.  The  proportion  of  favor- 
able to  unfavorable  results  among  the  seven  patients 
already  advanced  to  the  second  stage  of  their  disease 
was  three  to  four.  Of  the  seven  patients  sent  to  Madeira 
when  in  the  third  stage  of  phthisis  two  appeared  to  be 
unaffected,  in  two  the  result  was  unfavorable,  and  in 
three  the  result  was  satisfactory  when  the  condition  of 
the  patients  was  taken  into  account.  The  special  class  of 
phthisical  cases  in  which  benefit  may  be  expected  from 
sojourn  at  Madeira  are,  in  Dr.  Weber's  opinion,  advanced 
cases  having  much  irritating  cough,  particularly  when 
occurring  in  patients  of  the  crethitic  type.  Tendency 
to  diarrhoea  he  regards  as  contraindicating  the  Madeira 
climate.  Disposition  to  dry  cough,  and  to  attacks  of 
bronchitis  occurring  upon  every  change  from  warm  to 
cold  weather,  are  symptoms  which,  when  well  marked, 
are  to  be  considered  as  indicating  benefit  likely  to  accrue 
from  a  sojourn  in  Madeira  ;  especially  if  the  patient  be 
one  upon  whose  mind  a  cheerful  impression  is  produced 
by  being  surrounded  by  subtropical  vegetation,  and  in 
whose  case  the  sea  voyage  and  residence  so  far  from 
home  are  unlikely  to  act  detrimentally,  while  the  com- 
forts of  Madeira's  good  hotels  and  good  living  are  likely 
to  prove  especially  valuable  adjuncts  to  climatic  treat- 
ment. In  the  majority  of  cases  he  considers  it  necessary 
that  the  patient  shall  pass  several  winters  on  the  island, 
spending  his  summers  either  at  some  one  of  the  high  in- 
land stations  of  Madeira  (e.g.,  Comacha,  two  thousand 
three  hundred  feet  above  sea-level)  or  at  some  cool  con- 
tinental station.  The  former  he  regards  as  inferior  to  the 
high  stations  of  the  Alps  or  Andes. 

"  Careful  observations,"  says  Dr.  Kisch,5  "  have  proven 
beyond  doubt  the  healing  influence  exerted  by  the  Ma- 
deira climate  upon  pulmonary  phthisis.  Where  there 
exists  a  predisposition  to  phUiisis,  and  also  in  the  early 
stage  of  the  affection,  residence  at  Funchal  for  several 
years  has  produced  a  complete  cure  ;  moreover,  when  the 
disease  has  been  well  advanced,  and  considerable  loss  of 
lung  substance  has  been  present,  a  favorable  result  has 
been  quite  often  attained."  He  regards  rheumatism  and 
gout,  and  also  tendency  to  diarrhoea  and  to  albuminuria 
as  contraindicating  the  Madeira  climate,  alludes  to  the 
occurrence  at  Madeira  of  a  form  of  chronic  diarrhoea 
known  as  the  "  mal  de  Madeira,"  and  states  that  some 
constitutions  become  debilitated  by  the  climate,  the  di- 
gestive functions  becoming  enfeebled. 

Dr.  Lombard  '  reports  the  case  of  a  patient  affected 
with  phthisis  in  both  lungs,  who  after  more  than  ten 
years'  continuous  residence  at  Madeira  was  cured  of  her 
disease,  and  states  that  this  case  "  is  not  unique,"  and 
that  he  "  could  cite  others  which  have  been  benefited  or 
completely  cured  after  passing  several  years  in  this  happy 
island."  "According  to  Dr.  Mittermayer,"  he  says, 
"  out  of  two  hundred  invalids  arriving  each  year  at  Ma- 
deira there  have  died  during  recent  years  only  the  tenth 
part;  this  result  is  certainly  very  gratifying  if  we  con- 
sider that  many  invalids  reach  the  island,  if  not  mori- 
bund, at  least  in  the  last  stage  of  consumption."  He 
considers  the  climate  of  Madeira  as  one  not  devoid  of 
tonic  properties,  while  at  the  same  time  he  looks  upon  it 
as  in  the  main  a  sedative  climate^,  and  therefore  suited 
only  to  such  conditions  and  diseases  as  require  a  climate 
of  this  latter  class. 

Dr.  Rabuteau  6  is  a  very  outspoken  advocate  of  the 
Madeira  climate;  calling  it  the  "climat  hygienique  par 
excellence  ;"  claiming  that  it  is  "neither  exciting  nor 
sedative  ;"  that  it  is  suited  to  phthisical  cases  both  of  the 
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nervoua  or  erethitic,  and  of  the  lymphatic  or  Bcrofulous 
temperament;  and  maintaining  it-  superiority  to  conti- 
nental stations  in  the  treatment  of  consumption.  That  ii 
i-  onlj  i"  bi  n  at  lied  bj  a  Ben  voyage  1"-  appears  i"  con 
aider  it-  only  fault. 

Si. mi  ol  Dr  J.  Burnev  5Teo's  opinions  respecting  the 
advantages  of  the  Madeira  climate  nave  been  already 
quoti  'l  W  nil  one  other,  rather  length]  .  quotation  from 
the  account  of  Madeira  given  in  his  valuable  work  on 
"Climate  and  Health-resorts,"  we  shall  close  this  ar- 
ticle 

"It  i-  I  believe,  sufficiently  well  understood  now 
that  the  climate  of  Madeira  is  only  suited  to  a 
limited  and  carefullj  elected  class  of  cases;  but  for  the 
proper  case  it  is  a  climate  of  the  greatest  utility.  If  we 
bear  this  fact  in  mind,  we  shall  be  able  t<>  reconcile  tbe 
wide  discrepancies  which  we  Qnd  in  authoritative  and 
evidently  unprejudiced  statements  about  this  island. 
M  ideira  is  a  tj  pe  of  w  hat  is  termed  an  oceanic  climate, 
a  climate  essentially  soft  and  equable  It  is  also 
mi >i-i  and  sedative,  and,  no  doubt,  to  persons  with  con 
Biderable  constitutional  vigor,  it  seems  relaxing  and  <li- 
pressing  But  to  certain  persons  in  a  Btate  of  great 
debility,  witb  much  feebleness  in  the  organs  of  cin  ula 
ii  ii,  m  cases  i  niiiiinc  chrcm:  bronchitis  with  scant) 
secretion,  and  complicated  witb  emphysema,  in  some 
-  nf  advanced  consumption,  and  particularly  those 
complicated  witb  repeated  attacks  of  bronchitis,  even 
cases  that  have  seemed  quite  hopeless,  a  prolonged  resi 
dence  in  the  climate  of  Madeira  lias  been  attended  often 
with  most  remarkable  amelioration.  The  feeble,  flicker- 
lamp  burns  longer  there  than  in  a  more  stimulating 
and  tunic  air,  and  now  and  then  it  seems  to  gather  re 
newed  power,  and  burns  up  again  with  Borne  of  its  old 
lustre. 

Madeira  has  had  a  great  and  not  altogether  undeserved 
popularity  in  the  past,  and  it  will,  1  doubt  not,  have  a 
inure  stable,  because  more  discriminating,  popularity  in 
the  future.  This  moist  sedative  atmosphere  allays  cough 
in  cast  -  of  irritable  mucous  membrane,  but  it  often  causes 
loss  nf  appetite  and  bilious  disturbance  in  persons  pre 
disposed  to  such  disorders.  It  would  seem  to  be  more 
useful  in  cases  of  chronic  laryngeal  and  bronchial  catarrh, 
and  emphysema,  than  in  phthisis.     It  is  also  suitable  to 

persons  of  feeble  circulation,   who  ca t  bear  bracing 

treatment,  and  who  enjoy  asea  climate"  (op.  cit.,  pp. 
329  and  380).  A  leading  article  in  the  London  Lancet 
(1884,  vol.  ii..  p.  548),  discussing  a  contribution  to  Vir 
cliow  'a  .1  rchiv,  from  the  pen  of  Professor  Paul  Langerhans, 
of  Madeira,  may  be  commended  to  the  perusal  of  any 
ei  who  is  desirous  of  pursuing  further  his  investiga- 
tion respecting  the  effect  of  the  Madeira  climate  upon 
pulmonary  phthisis.  Hunting  Ion  Ricliards. 

J,  Barney  x  • 
Handbuch  .l<-r  Allg 
4  Uandbacb  a.-r  Klimatologie  i  Dr.  JuliuR  li 

Si 

ir.  H.  i     I     i  bard). 

MAGNESIUM.  I  General  Medicinal  Properties 
oi  Compounds  oi  Magnesium.  Medicinally  magnesium 
i-  prominent  among  metals  for  it-  inertness,  its  com- 
pounds exhibiting  absolutely  no  specific  effect  individual 
i"  i in  ir  basic  radicle.  A-  a  class,  mngnesic  salts  tend  to 
In-  ot  low  diffusion  power  and  purgative,  and.  ascompan  d 
with  -alts  of  potassium  or  of  sodium  with  the  same  arid 
radicles,  to  bo  less  obnoxious  to  taste,  and  generally 
milder  in  action 

II    Tin    Mum  in  m  i  \   C8ED  Compounds  of   Magne- 
sium     The  i  "ii  1 1  ii  in  in  I-  of  magnesium  entering  into  prep 
arations  of  the  United  States  Pharmai 
("magnesia"),  hydroxith    carbonate,  ■  hate,  and 

\ik      All  will  be  treated  of  in  tlii-  artii  le,  exc<  pt  the 
last  named,  for  whose  discussion  see  Sulphiti 
\fa  "  MgO      M     nesii   oxide,  the  ma 

common  parlance,  i-  easily  ob- 
tained b\  exposing  to  a  low,  red  heat  tin-  so-called  car 
Donate  oi  ma  pharmacy.     According  to  special 


circumstances  in  tin-  making,  magnesia  may  be  compare 
lively  light  or  comparatively  heavy  Two  grades  of 
magnesia  thus  occur  in  the  market-,  both  of  which  are 
I  bytheU.  S  Pharmacoixeia.  The ii#//f  variety 
is  of&cinally  entitled,  simply,  1/  -  •  Magnesia,  while 
the  heavy  grade  is  distinctively  styled  M 
Heavy  Magnesia.  The  market  brands  ol  magnesia  known 
respective!}  .  a-  ll<  nry's,  //'  ■ 

amples  of  heavy  magnesias.  Both  varieties  ol  the  sub- 
stance an-  "odorless,  having  an  earthy,  but  no  saline 
taste,  and  a  faintly  alkaline  reaction  w  hen  moistened  with 
water.  [They  are]  almost  insoluble  in  water  and  insolu 
ble  in  alcohol,  and  [are]  not  affected  by  heal.  <)n  stirring 
1  part  of  magnesia  with  15  parts  of  water,  in  a  beaker, 
and  allowing  the  mixture  to  stand  for  about  half  an 
hour,  it  will  form  a  gelatinous  mass  of  sufficient  firm 
ness  to  prevent  it  from  falling  out  when  the  plass  is  in- 
verted" (U.  8.  Ph.).  Magnesia  -lowly  absorbs  carbon 
dioxide  from  the  atmosphere,  and  i-  hence  directed  by 
the  Pharmacopoeia  to  be  kept  in  well-closed  vessels 
Magnesia  is  strongly  alkaline  in  respect  of  pov 
saturating  acids,   but,   from  it-  feeble  solubility,  sh 

rcely  a  trace  of  the  physiological  properties  exhibited 
by  the  soluble  alkalies  potassa  and  soda.  Locally,  mag- 
nesia has  onlj  the  negative  properties  of  a  light,  smooth, 
insoluble  powder,  but  taken  internal!}- it  neutralizes  acids 
in  the  prima  viae,  and  in  the  condition  of  soluble  mag- 
nesian  salt  thus  resulting  proves  mildly  laxative.  A- an 
internal  medicine,  in  short,  majrnesia  combines  the  prop- 
erties of  an  antacid  and  a  laxative,  and  i-  used  exclu- 
sively lor  obtaining  the  effects  of  such  virtues,  either 
singly  or  together.  Thus  it  may  be  prescribed  a-  a  simple 
laxative  in  constipation,  a  simple  antacid  in  "sour  stom- 
ach," or  as  a  medicine  of  both  virtues  when,  in  the  i 
of  irritatimi  of  the  intestines  from  the  products  of  sour 
fermentation  of  tin-  food,  both  an  alkaline  and  a  laxative 
effect  are  needed.  When  given  as  a  simple  laxative,  it  may 
be  necessary  to  follow  the  dose  of  magnesia  with  a  draught 
of  lemonade  to  secure  the  necessary  acid  for  the  solution 
of  the  magnesia.  A-  an  antacid,  magnesia  i-  given  in  d 
nf  from  0.65  to  2  on  Gm.  (ten  in  thirty  grains),  and 
laxative  from  2.00  to  4.00  Gm.  (thirty  to  sixty  grains). 
It  is  administered  rubbed  to  a  smooth  cream  with  water 
or  milk.  and.  in  general,  "  heavy  "  magnesias  are  prefer- 
able in  the  "light  "  variety,  by  reason  of  being  more 
readily  miscible  w  ith  fluids.  A  mixture  of  magnesia  w  ith 
water,  it  nut  weaker  than  one  part  to  fifteen,  slowly  gela 
tinizes  on  standing,  by  formation  of  magnesic  hj'droxide, 
and  if  kept  for  a  day  or  two  may  cake  into  lumps.  And 
such  concretions  have  been  found,  post  mortem,  in  the 
human  stomach,  after  habitual  full  dosing  with  magni  sia. 

Magnesic  Hydroxide,  Mg(OH  .  Magnesic  hydroxide, 
or  hydraU  ofma\  esia,  is  not  officinal  under  its  own  form, 
but  is  aii  integral  part  of  the  composite  so-called  cat 

if  the  I".  S.  Pharmacopa  ia,  and  is  w  hat  form-  on  al- 
lowing an  aqueous  mixture  of  magnesic  oxide  to  stand, 
a-  above  described.     Magnesic  hvdroxide  also  occui 
a  bulky  gelatinous  precipitate  on  di  composing  by  caustic 
soda,  magnesic  sulphate  (Epsom  salt)  in  solution.     Such 
a  precipitate,  washed  and  diffused   in  enough  water  to 
make  tbe  mixture  of  creamy  consistence,  constitutes  a 
preparation  that  is  exceedingly  convenient  a- a  means  of 
administering  magnesia,  and  w  liich,  it  the  hydroxide  Ii 
been  thoroughly  washed  and  t  he  water  employed  for  the 
dilution  be  perfectly  pure,  ha- a  mild  taste  only,  resem- 
bling  that   of  milk,   and   will    keep  without   ehange.      A 
tablespoonfuJ  of  such  preparation  is  a  full  antacid  d 
for  an  adult,  and  two  i.  fills  a  laxative.     Excel- 

lent  article-  of  this   preparation  are  in  the  market,  under 
the  title  milt  oj 

■  mi, .  MgCOi.  Normal  magnesi 
Donate  i-  not  used  in  medicine,  but  under  the  title  Mag- 
w,  Carbonate  of  Magnesium,  the  l".  S.  Phar 
macopoeia  make-  officinal  the  well-known  magnesia  alba 
of  the  -Imp-,  a  composite  -alt.  which  ma\  be  regarded  as 
a  eo  in  pound,  in  variable  proportion-,  of  normal  magnesic 
carbonate  and  magnesic  hvdroxide.  The  1.  S.  I'harina- 
copoeia  recognizes  the  composition  represented  by  the 
formula  (MgCO         M_  <>lh..  5  H,0.     This  compound 


010 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


IHadeira. 
IUaguolia. 


forms  as  a  white  precipitate  on  mixing  solutions  of  mag- 
nesic sulphate  (Epsom  salt)  and  sodio  carbonate.  Col- 
lected, washed  and  dried,  it  then  appears  as  "light,  white, 
friable  masses,  or  a  light,  white  powder,  odorless  and  taste- 
less, insoluble  in  alcohol,  and  almost  insoluble  in  water, 
to  which,  however,  it  imparts  a  feebly  alkaline  reaction. 
When  strongly  heated,  it  loses  water  and  carbonic  acid 
gas,  and  is  converted  into  magnesia.  It  is  soluble  in 
diluted  hydrochloric  acid,  with  copious  effervescence  " 
(U.  S.  Ph.).  Magnesia  alba  is  made  in  two  grades  of 
density,  technically  known,  respectively,  as  the  liglit  and 
heavy.  The  difference  is  said  to  be  determined  by  the 
strength  of  the  solutions  used  for  the  precipitation,  con- 
centrated solutions  producing  a  heavy,  and  weak  a  light, 
product.  The  U.  S.  Pharmacopoeia  does  not  contradistin- 
guish the  grades  of  density. 

Magnesia  alba  is  practically  identical  in  medicinal 
•  properties  with  magnesia,  and  may  lie  used  for  the  same 
purposes  as  is  that  compound.  The  former  is,  however, 
the  inferior  remedy,  because,  first,  in  its  uniting  with 
acids  in  the  prima;  via?  it  necessarily  evolves  gas — an  un- 
pleasant circumstance— and  because,  secondly,  it  needs 
to  be  given  in  double  the  doses  of  magnesia.  Magnesia 
alba  is  administered,  like  magnesia,  rubbed  to  a  cream 
witli  water  or  milk,  an  operation  which  is  greatly  facili- 
tated by  first  rubbing  the  powder  with  a  little  undiluted 
sirup. 

Acid  Magnetic.  Citrate  (MgHCelLO;). — This  salt  is 
officinal  in  the  U.  S.  Pharmacopoeia  only  in  composite 
pharmaceutical  preparations,  as  follows  :  Liquor  Magne- 
sii Cilralis,  Solution  of  Citrate  of  Magnesium.  The  salt 
is  formed  in  solution  by  adding  the  pharmacopceial  car- 
bonate to  a  solution  of  citric  acid  ;  the  solution  is  fla- 
vored with  sirup  of  citric  acid,  and  the  mixture  being 
put  into  a  twelve-ounce  bottle,  a  small  charge  of  acid 
potassic  carbonate  ("bicarbonate")  is  finally  added,  and 
the  bottle  instantly,  thereupon,  securely  corked,  the  cork 
being  fixed  in  place  by  twine.  Reaction  now  takes  place 
between  an  excess  of  citric  acid  present  in  the  mixture 
and  the  potassic  carbonate,  whereby  potassic-  citrate 
forms  and  carbon  dioxide  gas  is  evolved.  But  the  bottle 
being  stopped,  the  gas  is  retained  and  remains  in  solu- 
tion under  pressure.  There  is  thus  obtained  an  acidu- 
lous, sweetened,  and  actively  effervescing  aqueous  solu- 
tion of  magnesic  citrate,  with  a  little  potassic  citrate. 
For  the  making,  the  quantity  of  two  hundred  grains  of 
magnesian  carbonate  is  ordered  for  each  twelve-ounce 
bottleful.  The  solution,  in  taste,  strongly  resembles  or- 
dinaiy  "lemon  soda."  Magnesii  Gitras  Granulalus, 
Granulated  Citrate  of  Magnesium.  To  make  this  prep- 
oration,  magnesic  citrate  is  first  formed  by  mixing  mag- 
nesic carbonate  and  citric  acid  together  with  enough 
water  to  make  a  paste  ;  the  resulting  mass  is  next  dried, 
powdered,  and  mixed  with  some'  acid  sodic  carbonate, 
sugar,  and  additional  citric  acid,  in  powder.  The  whole 
is  then  dampened  with  alcohol,  granulated,  and  again 
dried.  The  product  is  "  a  white,  coarsely  granular  salt, 
deliquescent  on  exposure  to  air,  odorless,  having  a  mildly 
acidulous,  refreshing  taste,  and  an  acid  reaction.  Solu- 
ble, with  copious  effervescence,  in  two  parts  of  water  at 
15°  C.  (59°  F.),  and  very  soluble  in  boiling  water  ;  al- 
most insoluble  in  alcohol"  (U.  S.  Ph.).  This  salt  fur- 
nishes, substantially,  in  solid  form,  the  ingredients  of  the 
foregoing  solution  of  the  citrate,  and  its  solution,  extem- 
poraneously made,  practically  represents  the  officinal 
solution  of  the  citrate.  It  being  obviously  necessary  to 
keep  the  preparation  dry,  the  same  should  be  kept  in 
well-closed  bottles.  The  proportion  of  magnesic  carbo- 
nate ordered  for  making  the  granulated  compound  is 
eleven  parts  for  one  hundred  of  product. 

Magnesic  citrate  is  a  simple  saline  purgative,  mild  in 
character,  not  disagreeable  to  taste,  and  generally  very 
well  borne  by  the  stomach.  The  agreeable  flavoring  anil 
effervescent  property  of  the  pharmaceutical  representa- 
tives  of  the  salt  further  make  the  medicine  an  especially 
appropriate  one  for  children,  or  for  use  in  fevered  states 
requiring  the  action  of  a  purge.  The  officinal  solution, 
it  will  be  observed,  comes  only  in  twelve-ounce  bottles. 
One  bottleful  is  a  purgative  dose  for  an  adult,  but  it  is 


generally  given  only  in  wineglassful  doses,  sipped  dur- 
ing the  day,  so  that  half  a  bottleful  or  more  is  consumed 
in  the  twenty-four  hours.  The  fluid  should  be  ice-cold, 
and  the  bottle  should  be  instantly  recorked  after  the: 
drawing  off  of  each  dose,  and  kept,  set  upside  down,  in 
a  cool  place.  But  after  once  opening  a  bottle,  the  solu- 
tion is  not  good  for  longer  than  a  day.  The  granulated 
salt  is  to  be  given  in  doses  of  from  one  to  three  teaspoon- 
fuls,  dissolved,  at  the  time  of  taking,  in  iced  water,  and 
the  solution  drunk  during  effervescence. 

Magnesic  Sulphate  (MgS04.7H20). — Magnesic  Sul- 
phate— the  well-known  Epsom  Suit — is  officinal  in  the 
U.  S.  Pharmacopoeia  as  Magnesii  Sulphas,  Sulphate  of 
Magnesium.  It  is  a  widely  distributed  salt,  being  an  in- 
gredient of  sea-water,  and  of  the  water  of  some  saline 
springs,  and  occurring  also  native.  It  is  prepared  for 
commerce  in  a  number  of  different  ways.  Magnesic  Sul- 
phate is  described  as  appearing  in  "small,  colorless, 
right-rhombic  prisms,  or  acicular  needles,  slowly  efflo- 
rescent in  dry  air,  odorless,  having  a  cooling,  saline,  and 
bitter  taste,  and  a  neutral  reaction.  Soluble  in  0.8  part 
of  water  at  15°  C.  (59°  F.),  and  in  0.15  part  of  boiling 
water;  insoluble  in  alcohol.  "When  heated,  the  salt 
gradually  loses  nearly  forty-four  per  cent,  of  its  weight 
(water  of  crystallization),  and  at  a  strong  red  heat  it 
fuses,  congealing  on  cooling  to  a  white  mass,  which 
amounts  to  48.7  per  cent,  of  the  original  weight"  (IT.  S. 
Ph.). 

Magnesic  sulphate  is  a  typical  saline  purge,  and,  although 
of  very  disagreeable  taste,  is  usually'  well  borne  by  the 
stomach.  In  excessive  dose,  however,  it  induces  nausea 
and  vomiting  in  addition  to  profuse  purging.  In  small, 
repeated  doses,  the  salt  may  prove  slightly  diuretic,  and 
often  in  such  doses  it  makes  an  excellent  corrective  in 
ordinary  gastric-  derangement.  A  full  purgative  dose  for 
an  adult  is  30.00  Gm.  (one  ounce),  but  if  taken,  as  it  pre- 
ferably should  be,  immediately  upon  rising  in  the  morn- 
ing, on  an  empty  stomach,  one-fourth  of  such  amount 
may  lie  sufficient  for  a  purge.  As  a  corrective,  0.30  Gm. 
(five  grains)  may  be  given  at  a  dose,  repeated  a  number 
of  times  daily.  The  salt  is  best  given  dissolved  in  ice- 
cold  lemon-soda.  Magnesic  sulphate  is  by  far  the  most 
commonly  used  saline  purgative,  and  hence  the  non- 
distinctive  phrase,  a  dose  of  salts,  is  commonly  held  to 
mean  a  dose  of  this  particular  salt.  Bitter  purging  salt, 
and,  simply,  hitter  salt,  are  also  common  names  for  the 
sulphate.  Epsom  salt  is  an  ingredient  of  the  pharmaco- 
pceial  compound  infusion  of  senna.  Edward  Curtis. 

MAGNOLIA  (II.  S.  Ph.).  The  barks  of  the  three  fol- 
io-wing species  of  Magnolia  are  indiscriminately  recog- 
nized by  the  Pharmacopoeia  under  this  title  : 

M.  glduca  Linn.,  the  small  Laurel  Magnolia,  or  Sweet 
Bay,  with  scattered,  oblong,  white-backed  leaves,  and 
globular,  white,  very  fragrant  flowers,  grows  in  the 
Middle  and  Southern  Stales,  near  the  Atlantic  coast.  A 
good-sized  shrub. 

Jf.  acuminata  Linn.,  the  Cucumber-tree,  so  called  be- 
cause the  unripe  cylindrical  fruit  bears  a  slight  resem- 
blance to  that  vegetable,  has  oblong,  pointed  leaves, 
green  both  sides,  and  pubescent  beneath  ;  flower  bell- 
shaped,  greenish  yellow.  A  large  tree,  whose  wood  is 
used  for  some  purposes ;  Middle,  Western,  and  South- 
ern States. 

J/.  tri/Htu/u  Linn.  (.1A.  umbrella  Lam.),  with  obovate- 
lanceolate  leaves,  clustered  near  the  ends  of  the  flower- 
ing branches  "in  an  umbrella-like  circle,"  and  large, 
white  flowers  ;  Pennsylvania  and  the  South.  A  small 
tree. 

All  the  Magnolias  are  trees  or  shrubs  with  fine,  large, 
often  evergreen,  simple  leaves,  and  large,  showy,  regu- 
lar flowers.  Sepals  three,  petals  from  six  to  nine,  sta- 
mens numerous,  carpels  also  numerous,  imbricate  upon 
a  long,  superior  axis,  and  cohering  together  in  a  long, 
fleshy  mass,  each  opening  at  the  back  at  maturity  and 
liberating  its  single  seed  suspended  by  a  thread.  All  are 
showy,  handsome  plants,  and  many  are  -  cultivated  both 
in  this  country  and  abroad  as  ornamental  trees  and 
shrubs.     Almost   without   exception,    the   barks   of   the 
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species  of  this  genua,  both  American  and  Asiatic 
aromatic  or  spicy,  and  bitter,  and  bare  the  same  medic 
inal  properties,     Following  is  the  description  of  the  bark 

according  i ir  standard     "The  bark  from  young  wood 

is  ((iiillcil  or  curved,  thin,  externally  orange-brown  and 
glossy,  or  light-gray,  with  scattered  warts,  and  some- 
what fissured  .  internally  whitish  or  pale  brownish  and 
■  ■ih.  fracture  Bhort,  in  the  inner  layer  somewhat 
fibrous;  inodorous;  taste  somewhal  astringent,  pungent, 
and  bitter.  The  bark  <>t'  old  wood,  deprived  of  the  cork, 
i-  whitish  or  brownish,  fibrous,  and  Less  pungent." 

Their  composition  is  nol  thoroughly  known.      I 
oil  and  some  resin  are  present,  the  former  considerably 
diminished   by  drying  and   aearlj   disappearing  if  t h<- 
barks  are  long  kepi      The  bitter  principle  is  probably 
either  UriocU  ndron  or  something  I  i u> •  it. 

The  Magnolias  are  a  type  or  the  natural  combination 
of  aromatic  or  spicy  properties  with  a  bitter  tunic  prin- 
ciple, a  combination  which  has  brought  a  great  many 
drugs  into  notice,  but  has  not,  although  an  exceedingly 
rational  one,  succeeded  in  holding  them  in  public  favor. 
Physicians  in  general  prefer  h>  make  the  union  them 
Belves,  extemporaneously,  >>r  to  take  some  established 
preparation  with  these  qualities  united  (Tinclura  Genti 
ana  Composiia,  etc.).  The  Magnolias  are,  then,  carmina- 
tive and  stimulant  tonics.  Their  supposed  value  in  in- 
termittent fever  is  without  much  inundation;  in  rheu- 
matism much  overestimated. 

Administration. — In  substance  two  or  three  grams 

(lt-.  XXX.  ad  1.  )  may  lie  given  several  limes  a  day.  A 
tincture   or   fluid    extract    would   be    a  convenience,    hut 

neither  is  officinal. 

Allied  Plants. — Besides  the  Magnolias,  the  order 
contains  the  Tulip  Tree,  Liriodendron  lulipifera  Linn., 
whose  bitter  and   aromatic  hark  has  the  same    medicinal 

properties,  and  the  various  species  of  star-anise  (in  id  nut), 

whose  fruits  supply  much  of  the  anise  nil  of  commerce. 

Allied  Drugs. — All  spicy  hitters.        il"  r.  BoUes. 

MAIDENHAIR  {Oapillaire  dt  Montpdlier,  Codex  Med.). 
The  frond  of  Adiantum  Capillus-veneris  I. inn.,  order 
"Filiees.  This  pretty  tern,  which  grows  in  shady  places 
in  most  parts  of  Europe  and  is  a  favorite  foliage  plant  in 
our  ferneries,  is  occasionally  used  in  the  south  of  Europe, 
in  infusion  or  decoction,  as  an  expectorant  or  .sudorific. 
It  contains  tannin,  bitter  extractive,  and  a  little  essential 
oil,  and  possesses  no  medicinal  value  of  importance. 
Our  Maidenhair  {CapiUairi  du  Canada,  Codex  Med.), 
Adiantum  pedatum  Linn.,  is  more  graceful  as  a  plant, 
and  equally  unimportant  as  a  medicine. 

Allied  Plants,  etc. — See  Fern,  Male;  also  Kn- 
bot.  W.  P.  Bolles. 

MALARIA,  in  the  widest  acceptation  of  its  meaning, 
Bignifies  air  which  has  been  rendered  so  impure  from  any 
cause  as  to  produce  harmful   effects  on   the  human  BV8 

tern,  The  exhalations  of  carbonic  anhydride,  which  ac- 
cumulate in  unventilated  mines  and  wells,  and  asphyxiate 
the  incautious  intruder  as  speedily  as  if  he  had  been  sub- 

merged  in  water  instead  Of  air,  constitute  malaria  ;  the 
emanations  from  a  specifically  infected  soil,  privy,  or  cess- 
pool, that  develop  enteric  fever  in  the  BUSCeptible  individ- 
ual- exposed  to  their  influence,  are  malarial:  and  the 
typhous,  variolous,  and  .scarlatinal  contagia,  that  props 
irate  these  diseases  bj  contaminating  the  atmosphere  Bur- 
rounding  the  sick  man.  are  also  malarial  agencies  in  this 
large  view  ni  the  meaning  of  the  term.  Dr.  Barker,  in 
the  Fothergillian   Prize   Essaj  for  1859,  uses  malaria  in 

I  hi-   broad  sense  a-  had  air   -"  that  is  t,i  say,  air.  or  a  gas, 

or  a  compound  "t  gases,  which,  being  absorbed  by  the 
lungs,  give  rise  in  certain  specific  effects  or  Bymptoms 
which,  grouped  together,  constitute  a  disease."  Yet  bj 
many,  perhaps  l>\  a  majority  of  the  profession  at  the 
present  day,  malaria  ha-  been  restricted  to  that  particu- 
lar poisoning  of  the  air  which  i-  caused  by  the  emana- 
tions from  mar-he-  or  Other  damp  -nil-,  and'  which  i-  the 
assumed  causi  "t  Intermittent,  remittent,  and  congestive 

I I  \.i-.  enlargement  ol  tie  spleen,  congestii i  the  liver, 

dysentery,  man]    neuralgic  affections,  and  that  deterio- 


d  condition  of  the  system  found  in  individuals  who 
have  lived  for  some  time  in  insalubrious  marshy  dis- 
tricts. The  identification  of  the  term  malaria,  by  tin- 
Italian  writers,  with  the  suhtile  causative  agency  of  the 
paroxysmal  levers  that  are  so  prevalent  in  their  country, 
lias  led  gradually  to  the  disuse  ol  the  word  in  its  generic 
sense  and  it-  employment  as  a  designation  for  the  paludal 
poison.  Malaria,  thus  used,  isa  specific  title  included  in 
the  genus  miasma.      See  Miasma. 

In  this  country,  until  recently,  the  use  of  these  words 
was   reversed;  malaria  was   generic   in   its    signifies!) 
and  our  paroxysmal  and  pernicious  endemic  fevers  wi 
miasmatic.      Professor  Wood   made  this  application  of 
the  terms.     But  the  use  of  the  "  Official  Army  Nomen- 
clature" by  so  many  of  our  medical  men  during  the  civil 
war  led  to  a  change  in  the  value  attached  to  the  words 
In  this  official  li-t  of  diseases  the  order  miasmata  in- 
cluded the  species  malaria.      Perhaps,  also,  the  very  _ 
eral  use  of  the  term  typho-malarial,  to  signify  an  enteric 
fever  modified  by  the  concurrent  operation  of  the  cause 
of  the  paroxysmal  levers,  did  much  to  restrict  the  • 
niiii  aiinii  of  malaria.     Recently  the  discovery  of  a  germ, 
1!.  malaria?,  claimed  to  be  tin- cause  of  intermittent  and  re- 
mittent lev  ere,  ha-  tended  still  further  to  identify  the  word 
malaria  with  the  causation  of  a  special  series  of  miasmatic 
fevers.     Nevertheless,  the  sense  is  somewhat  doubtful, 
even  at  the  present  time.      "We  cannot  always  tell  whether 
an  article  on  miasmatic  fever  deals  with  the  subject  e 
erally.  or  refers  specially  tojhe  periodic  fevers  of  a  fi 
sissippi    bayou,   until    we   have    learned   from    its   tenor 
whether  the  author  regards  miasmatic  as  a  generic  or  a 
specitic    adjective.      Both  are  generic,  but   both    are   not 
required  ;   and  since  the  tendency  of  the  times  is  to  ill 
malaria  with   a   specific   significance,  its   broader  sense 
should  at  once  he  dropped  as  obsolete. 

Exceptionally,  the  term  is  used  to  include  the  causative 
agencies  nf  certain  diseases  that  are  more  or  less  affiliated 
to  the  paroxy-mal   fever-.       Thus  Dr.  Alexander  Smith, 
in  his   work  on  "  Fever  and  Cholera  "  (Calcutta,  lv 
argues    that    the    lull    histnries   nf  ague,    remittent,  and 
typhoid    fevers,  cholera,  and  yellow  fever  have  demon- 
strated that  they  are  hut  species  nf  the  one  genus  fever. 
An  ordinary  accession   of  ague  is  held  to  represent   the 
simplest    form,   from  which   the   higher  varieties  of  the 
genu-  may  gradually  he  developed.     In  his  view  no  evi- 
dence has  been  produced  that  any  of  the  varieties  of  f. 
can  generate  a  specific  poison,  or  germ — a  poison  specific 
in  the  seii-e  of  ii-  being  capable  nf  reproducing  the  dis- 
ea-e  by  vv  hich  it  was  originated,  and  that  only.      All  t: 
fivers  owe   their  origin  to  the  one  fundamental  cm. 
emanations  from  snils  containing  organic  matter  of  v. 
table  or  animal   origin — in  malaria,  in  fact — and  having 
their  limes  (  f  manifestation,  their  form,  and  inten-ii 
expression  determined  by  various  accessory  causes,  and 
especially  by  those   peculiar  general    influences  usually 
Bpoken  nf  as  epidemic  conditions.     This  malaria  enters 
the  blood  and  produces  its  effects  on  the  cerebro-spinal 
system.     His  theory  is  based  upon  a  quotation  from  Sir 
R.  Christison  :  "The  first  appreciable  event  in  the  chain 
of  sequences  constituting  fever  is  a  functional  injury  of 
the  nerv  ous  sv  stem."     The  ccrebro-spinal  nervous  centres 
affected  by  the  malarial  influence  react  on  the  blood 
sels  within   the  abdomen,  by  exercising  a  special   action 
nn  the  great  sympathetic  nerve,  which   produces  certain 
local  changes  as  the  inevitable  result  of  the  increased 
tivity  nf  the  i  irculation  caused  by  inhibition  of  the  vaso- 
motor nerves.      This   inhibition   is   made   to  explain  the 
typhoid  deposits  in  the  solitary  and   agminated  gland 
resulting  from  increased  activity  of  the  natural  nutritive 
processes.     As  the  glands  are  bound  down  in  the  deeper 
layers  of  the  intestine,  their  over-distention  causes  inflam- 
mation which  rapidly  runs  nn  to  ulceration  in  the  milder 
cases,  and  to  sloughing  in  the  more  aggravated  foi 
This  same  inhibition  with  osmotic  action  is  made  t< 
plain  the  liquid  stools  of  cholera.     Dr.  Smith  isoblivioua 
In   the   ma—  of   fads   which    have   led   the    physiciai IS 
his  time  in  regard  t\  phoid  fever  a-  a  specific  disease,  and 
he  gives  no  better  explanation  of  the  varied  effects  pro- 
duced bj  the  one  malarial  poison  evolved  from  deconv 
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posing  or  putrefactive  organic  matter  than  epidemic  con- 
ditions and  differences  in  the  physical  condition  of  those 
subjected  to  the  morbific  influence. 

Dr.  McGowan,  in  the  Medical  Mirror,  1866,  regards 
malaria  as  the  common  cause  of  remittent  and  intermit- 
tent fevers,  cholera,  and  sunstroke.  In  his  view  the  sud- 
den derangement  of  the  nervous  system  produced  by 
the  poisonous  agent  paralyzes  for  a  time  the  circulation 
of  the  blood,  the  resulting  congestion  of  the  lungs  and 
effusion  into  the  cerebral  membranes  constituting  sun- 
stroke, and  the  intestinal  congestion  and  transudation 
constituting  cholera.  In  these  cases  there  is  no  marked 
enlargement  of  the  spleen.  This  organ  bears  congestion 
better  than  any  other,  and  the  longer  the  chill  of  the 
paroxysmal  fever  the  larger  it  grows.  Macculloch,  Rose 
Cormack,  Murray,  Boyle,  Bird,  Armstrong,  Scrive,  and 
others,  have  been  cited  as  entertaining  similar  views. 
But,  although  malarial  influences  may  no  doubt  be  re- 
garded as  potent  predisposing  causes,  the  occasional  oc- 
currence of  deadly  epidemics  of  cholera  iu  non-malarious 
districts,  and  the  absence  of  indigenous  cholera  in  our 
southern  swamp  lands,  manifest  the  operation  of  a  cause 
for  this  disease  wholly  distinct  from  that  which  induces 
the  paroxysmal  fevers  ;  and  the  same  argument  may  be 
applied  in  connection  with  sunstroke. 

The  ancient  writers  were  acquainted  with  the  paroxys- 
mal fevers  and  the  tumefaction  of  the  viscera  consequent 
on  exposure  to  what  is  now  called  malaria.  Hippocrates 
attributed  these  to  the  use  of  marshy  waters  ;  but  Galen 
and  Avicenna  recognized  the  existence  of  a  marsh-poison 
which  contaminated  the  air.  The  latter  is  generally 
credited  with  referring  the  evil  effects  of  the  air  and 
water  of  marshes  to  exhalations  from  vegetable  decom- 
position— a  view  which  was  afterward  popularly  accepted 
and  affected  legislation  in  several  European  countries,  in 
which  the  steeping  of  flax  and  hemp  in  springs,  public 
reservoirs,  and  ponds  where  cattle  were  watered,  was 
prohibited  under  heavy  penalties.  Indeed,  for  ages  the 
exhalations  from  impure,  stagnant  water  were  credited 
with  all  the  noxious  effects  now  attributed  to  malaria. 
Even  as  late  as  the  beginning  of  the  present  century, 
Alibert  held  that  all  matters  susceptible  of  putridity  com- 
municate a  deleterious  quality  to  stagnant  waters,  ren- 
dering them  capable  of  producing  intermittents,  although 
he  was  aware  that  marshes,  ponds,  lakes,  etc.,  "contrib- 
ute less  essentially  to  the  production  of  malignant  inter- 
mittents by  the  quantities  of  water  which  stagnate  in 
their  interior  parts  than  by  the  greater  or  less  collections 
of  filth  which,  on  the  retreat  or  evaporation  of  these 
waters,  they  expose  to  the  action  of  the  atmosphere." 

The  nature  of  the  malarial  exhalation  was,  and  has  con- 
tinued to  be,  an  unsolved  problem.  Some  of  the  classi- 
cal writers,  as  Varro  and  Columella,  cultivated  the  theory 
of  a  living  contagion  in  explanation  of  the  morbific  effects 
of  the  pestilent  atmosphere  of  marshy  places.  This  the- 
ory was  revived  on  a  basis  of  microscopic  observation  af- 
ter Leuenhoeck  had  displayed  the  infusorial  life  in  stag- 
nant waters.  Linnreus  even  is  said  to  have  subscribed  to 
this  animalcular  theory.  But  a  more  extended  study  of 
the  living  forms  in  air  and  water  showed  the  harmless- 
ness  of  these  infusorial  forms  of  life,  and  their  want  of 
connection  with  the  paroxysmal  fevers.  Recently,  since 
the  discovery  of  the  bacillus  of  anthrax  by  Davaine,  in 
1863,  and  of  the  spirillum  of  relapsing  fever  by  Obermeier, 
in  1872,  the  theory  of  a  living  contagion  has  again  re- 
ceived a  wide  acceptance,  and  the  search  for  the-  living 
essence  of  the  disease  has  been  prosecuted  with  enthu- 
siasm by  the  most  competent  microscopistsand  biologists. 

In  Italy  volcanic  soils  and  salt  marshes  were  conceived 
to  be  specially  productive  of  malaria,  whence  originated 
the  theory  that  saline  and  sulphurous  vapors  constituted 
the  essence  of  the  contamination.  These,  arising  from 
noxious  localities,  were  conceived  to  alter  the  constitu- 
tion of  the  atmosphere,  or  to  deprive  it  of  the  energy  and 
elasticity  by  virtue  of  which,  under  ordinary  circum- 
stances, it  vivified  the  blood  and  preserved  the  humors 
in  their  normal  condition.  Long  ago  Macculloch,  in  his 
diffusive  way.  condemned  these  theorists:  "  And  I  may 
remark  here  generally,  in  aid  of  those  who  may  have 


found  themselves  bewildered  in  reading  on  this  subject, 
that  not  only  is  this  a  common  occurrence  in  the  vo- 
luminous writers  on  malaria,  who  are  principally  also 
Italian  ones,  but  that  while,  as  far  as  my  reading  ex- 
tends, I  have  not  found  one  luminous  and  philosophical 
view  of  the  production  and  propagation  of  this  poison, 
and  little  which  can  even  serve  the  purpose  of  preventing 
diseases,  so  is  it  far  too  common  to  find  entire  volumes 
filled  with  idle  hypotheses  respecting  pyrites,  and  vol- 
canoes, and  mines,  and  attributing  to  electricity,  aurora 
borealis,  magnetism,  and  similar  visions  what  the  writers 
had  forgotten  to  seek  in  that  which  ought  to  have  been 
obvious  to  the  most  superficial  and  ignorant."  Mean- 
while it  was  observed  that  the  most  pernicious  soils  were 
those  which  seemed  particularly  rich  in  decaying  vege- 
table matters,  as,  for  instance,  swamps,  jungles,  and 
marsh  lands,  rice  grounds,  wet  meadow  lands  in  warm 
climates,  and  the  organic  mud  left  to  putrefy  in  the  sum- 
mer heat  on  the  drying  up  of  ponds  and  ditches.  This 
suggested  the  belief  that  malaria  was  due  to  the  process 
of  decay  in  vegetable  organic  matter,  under  the  favorable 
action  of  moisture  and  a  suitable  temperature,  and  led  to 
a  close  investigation  into  the  products  of  this  decomposi- 
tion, in  the  hope  that  the  febrile  cause  might  be  identified 
and  isolated. 

The  gaseous  products  of  this  decay  were  found  to  con- 
sist chiefly  of  carbonic  acid,  carburetted,  sulphuretted, 
and  phosphoretted  hydrogen,  and  ammonia.  Unbiassed 
observers  experimented  with  these  gases  in  the  labo- 
ratory, and  concluded  that,  although  they  were  in  certain 
proportions  harmful  to  the  system,  their  action  was  in  no 
respect  that  of  the  unknown  morbific  agent  which  was 
so  frequently  associated  with  them.  Sulphuretted  odors, 
for  instance,  had  been  observed  in  many  unhealthy  local- 
ities, but  intermittent  and  remittent  fevers  were  just  as 
prevalent  and  intense  in  other  places  where  there  were  no 
such  odors  ;  besides,  sulphuretted  waters,  though  largely 
used  medicinally,  and  even  for  household  purposes  in 
some  regions,  do  not  cause  malarial  diseases ;  and  sul- 
phuretted hydrogen  evolved  as  the  result  of  natural  proc- 
esses in  many  localities,  and  artificially  in  the  laboratory, 
produces  effects  which  are  not  those  of  the  unknown 
malaria.  Carbonic  acid  has  frequently  been  upheld  by 
theorists  as  the  pernicious  agent.  In  1824  Dr.  Causin, 
in  the  Medical  Record  of  Philadelphia,  expressed  himself 
as  well  satisfied  that  this  theory  may  be  defended  at  all 
times,  and  at  every  point,  without  violating  in  the  slight- 
est degree  any  cardinal  principle  of  philosophy.  Dr. 
Metcalf,  of  the  University  of  Transylvania,  in  his  work 
on  Caloric,  was  disposed  to  regard  this  gas  as  the  morbific 
agent,  not  only  of  the  marsh-poison,  but  of  the  typhous 
miasm  ;  and  a  few  years  later  an  article,  read  at  a  meet- 
ing of  one  of  our  State  medical  societies,  proved  to  its 
author's  satisfaction  that  carbonic  acid  was  the  cause  of 
all  our  endemic  troubles. 

The  mists  that  gather  at  nightfall  and  hover  until  sun- 
rise over  some  pernicious  localities  suggested  the  concen- 
tration and  condensation  of  the  morbific  principle  in  the 
watery  vapor  ;  but  Vauquelin  and  other  chemists,  in  their 
analyses  of  the  dew  which  was  assumed  to  be  the  vehicle 
of  malaria,  failed  to  discover  a  specific  poison  in  the  or- 
ganic matter  with  which  it  was  contaminated. 

Eluding  all  methods  of  investigation,  there  appeared 
to  remain  in  the  exhalations  from  certain  soils  a  subtile 
poisonous  agency  which  has  been  closely  studied  through 
its  effects,  with  the  result  of  making  known  much  of  tliat 
which  may  be  called  its  natural  history. 

But  the  subtile  nature  of  the  malarial  poison  has  em- 
boldened some  writers  to  deny  its  existence,  in  ascrib- 
ing the  effects  usually  attributed  to  it  to  the  influence  of 
chill.  Macculloch  argued  against  these  untenable  views, 
but  from  time  to  time  an  article  or  a  book  is  published 
reviving  the  dead  theory,  and  tacitly  claiming  the  credit 
of  originality  in  destroying  the  hypothetical  bugbear, 
malaria.  Oldham,  in  his  book  "What  is  Malaria?" 
(London,  1871).  asserts  that  the  so-called  malarial  diseases 
are  due  to  cold  and  chill  after  exposure  to  great  heat, 
especially  after  the  body  has  been  exhausted  by  toil  and 
fatigue.      Inman,   in   an   article  iu  the  British  Medical 
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./■  1875,  holds  similar  views.     The  former  Found 

thai  the  extreme  susceptibility  to  cold    which  is  a  result 

continued  exposure  to  great  heat,  intensifies  the  pri 
dispositii  lie  so  called  malai  i  thus  <  :nb 

ing  theii  greater  prevalence  in  hot  climates;  and  that  a 
further  effect  of  great  heat  on  the  system,  morei  specially 
the  white  races,  is.  by  lowering  the  vital  powers,  to 
ler  the  type  of  the  disease  □  It  foil 

that  in  cool  climates  the  powerfully  <  billing  influent  i 
dampness  is  necessary  to  the  development  ol  the  malarial 
at.     In  Midi  climates  the  malarial  influence  is  rarely 
found,  except   in  marsh}   or  humid   localities;   and  its 
I'K  i. (-rally  manifested  during  the  autumn,  that 

being  the  season  of  transition  from  the  period  oi  greatest 
beat  to  that  of  greatest  cold,  and  also  the  time  When  the 
diurnal  variations  in  temperature  are  greatest.  In  fact 
hi-  argument  appears  to  be  summed  up  in  the  remark  of 
the  "Id  Indian  officers  quoted  by  him,  "  They  Bay  it  i- 
caused  by  dead  Leaves,  vegetation,  and  malaria;  but  I 
know  that  hot  days  and  cold  nights  always  bring 
fever." 

Chills  from  sudden  depressions  of  temperature  in  non- 
malarial  regions  occasionally  give  rise  to  internal  con- 
gestions which  may  develop  into  local  inflammations, 
with  sympathetic  fever;  but  they,  or  the  exposure  which 
induces  them,  are  in  malarious  Localities  so  gt  ru  rally  fol- 

f  the  forms  of  paroxysmal  fever,  that 

thosi  who  dwell  in  such  places  regard  the  exposure  and 
tin   fever  as  cause  and  effect. 

Dr.  Munro,  in  the  fourteenth  volume  "  Army  (British) 
Medical  Department  Reports,"  held  that  there  was  no  such 
poison  as  malaria  ;  that  cholera,  yellow  fever,  sunstroke, 
and  malarial  fevers  were  due  to  certain  electrical  conditions 
which  result  from  the  combinations  of  heat  and  moist 
Sir  Ranald  .Martin  also  attached  importance  to  the 
electrical  condition,  bul  only  as  a  predisposing  factor — by 
inducing  a  prostration  in  the  individual  which  renders 
him  una  l ilc  to  resist  the  influence  of  exhalations  from  the 
soil.  In  accordance  with  the  experience  oi  this  veteran 
observer  in  India,  the  geological  nature  of  the  locality 

«:h  Of  pri  I  lie  i  111  port  a  lice  in   I  lie   production   "I'  delet  eriou- 

emanations,  a  ferruginous  Boil  being  most  prolific. 

Perhaps  the  most  amusing,  as  well  as  the  mosl  puerile, 
ot  the  theories  offered  as  a  substitute  for  the  marsh  miasm 
is  thai  which  refers  malarial  diseases  to  mosquito-bites. 
Bulletin  of  the  Philosophical  Society  of  Washing- 
ton," 1884,  gives  an  abstract  of  a  paper  which,  after  stat- 

the  generally  admitted  facts  with  regard  to  malaria, 
claims  that  these  are  insusceptible  of  scientific  explana- 
tion bj  the  ordinary  marsh-poison  hypothesis,  but  are 
capable  oi  explanation  i.\  the  theory  that  marsh  fevers 
are  produced  bj  the  bites  of  proboscidian  insects,  notably 
by  mosquito  Mies.  Medical  authorities  are  cited  showing 
that,  in  all  parts  of  the  world  where  these  diseases  pre 
vail,  immunity  was  secured  by  protecting  the  body  from 

[uito-bites.  The  geographical  distribution  and  sea 
Bona!  evolution  of  mosquitoes  and  other  proboscidian 
insects,  are  shown  partially  I  with  the  times  and 

places  in  which  malarial  diseases  prevail.  That  these 
diseases  were  ever  produced  solely  by  the  inhalation  ol 
supposed  poisonous  vapors  is  held  to  he  untenable,  for 
experimenters  who  had  demonstrated  the  existence  of 

Lficpoisoi  ial  fevers,  had.  equally  proven  that 

the  mode  by  which  such  poisons,  when  obtained,  could 
be  introduced  into  the  body  tor  the  artificial  production 
as  by  inoculation  through  the  skin.  Tin 
proboscis  of  the  mosquito  was  nature's  inoculating 
needle;  hut  whether  the  inoculated  pathogenic  material 
was  mosquital  saliva,  the  bacillus  malaria'  of  Klebs 
and  Tommasi-Crudeli,  or  some  other  deleterious  sub 
sta me.   was  unknown.     The   philosophic   gravity   with 

Which  this  assumption  is  elis,  ussed  creates  the  impression 

that  the  paper  was  intended  as  a  satire  on  the  tendency  of 
the  medical  mind  to  thi  short-sighted  views ;  bul 

instead  of  this,  the  paper  seems  really  to  have  been  an 
illustration  of  this  \i  r\  tendency. 

Dr.  John   Macculloch,  w  ho  wrote  in  Is,?,  roused  the 

attenti f  the  English-speaking   people  to  the  all-per 

Vadlng    presence  ol    malaria.      In    his   View,    malarial  ex- 


halations from   vegetable  decomposition  were    tl 
ot  the  paroxysmal  fevers,  cholera,  dysentery,  and  the  by 
far  mosl  frequent  source  of  those  innumerable  ailii 
(ailed   in   the  ordinary    language  of  society  ill  heal': 
'headaches,  periodical  or  regular;   rheumatism  of  Uie 

face  or  In    id.  as  il   is  (ailed  ;    toothache,  sciatica,   w  ith  lie- 

douloureux,  or  other  varieties  of  neuralgia  ;  bilious  afl 
li'  ins,  as  the  phrase  is.  and  a  _  lie   of   all 

nervous  ailments,  which  at  different    periods,  undei 
ferent  fashions,  have  lieeu  attributed  to  various  can- 
to   the    nerves,    the   .spleen,    the    stomach,    the    ]i\er.   ami 
now,  as  is  a  far  more  convenient  phraseology,  to  the  chy  lo- 

ic viscera.      And  not  only  t Ids,  hut  he  referred  nine- 
tenths  of  the-  mortality  ascribed   in   England  to  typl 
fever  as  due  in  reality  to  malarial   fever,  charging  his 
contemporaries  with  ignorance  or  unwillingness  i 
conviction. 

The  i  ■  dful  to  the  production  of  these  fruitful 

emanations  were  assumed  to  lie  heat,  moisture,  and  di 

tation,      Heat  alone    was  shown  to  he  incapabli 
inducing  malarial  i  in  some-  climates  where  the 

heat   is  often  extreme  there  are  no  paroxysmal  fevi 
Transition  from  heat  to  cold  was  also  shown  to  be  un< 
nccied  with  malaria,  by  the  absence  of  specific  fevers  in 
dry  sandy  deserts  where  hot  days  are  followed  by  cold 

its.      Moisture,  aloni  iated  with  certain  !■ 

peratures,  was  also  proved  to  he  incapable  of  causing 
malarial   fevers:  fogs,  occurring  at  sea  and  in  elevi 
mountain  ranges,  an-  harmless  in  thi-  respect.     The  I 
precipitated  on  the  west  (cast  of  England  by  the  wit 
from  the  Atlantic  are  not  attended   bj  the  malarial  mani- 
festations of  those  of  the  eastern  or  fenny  coast.      Dead 

table  matti  r,  in  connection  with  a  certain  d 

heal  and  that  proportion  of  moisture  favorable  to  the  pro- 
cess,^ ,,|  decomposition,  was  regarded  as  the  essential  of 
the  evolution.  The  period  of  maximum  prevalence 
malarial  disease-  was  found  to  coincide,  in  all  parts  of  the 
world,  with  that  of  the  decay  of  annua]  vegetation  after 
iis  fruition  in  the  autumn  in  temperate  climates,  and 
after  the  withdrawal  of  the  wat<  rs  at  the  (  ml  of  the  rainy 
on  iii  tropical  climates.  Tin-  heat  ami  moisture  w  hich 
promote  a  rank  and  luxuriant  growth  operate  subsequent- 
ly in  facilitating  its  decay.  The-  literature  of  fever  is  full 
of  illustrations  of  tl,,-  greater  prevalence  of  malarial 
e  ;ise  s  jn  hot  climates  having  a  luxuriant  vegetable  growth 
than    in    the   temperate   or  (col,  r  of    the    gli 

Forry  has  shown,  by  the  mortality  statistics  of  our  mili- 
tary posts,  that  the  annual  ratio  of  intermit  ten  1-  and  remit 
tents  is  five-fold  greater  in  our  southern  than  in  our  north- 
ern States,  and  that  a  contrast  equally  greal   is  exhibited 
between   tie    first   and  third  quarters  of   the  \car 
marked  is  the  influence  of  seasonal  heat  that  our  remit- 
tents are  not  infrequently  spoken  of  as  autumnal  f(  ■ 
Drake   held  thai  the  continuance  of  a  temperature  of  over 
(in    I-',  for  two  months  is  needful  to  the  development  of 
malarial  fevers,  am!  Hirsch  has  placed  the  northern  limit 
of  their  prevalence  on  isothermal  lim  s  having  an  av< 
summer  temperature  of  58.9    to  59    F.     The  intensity 
well  as  the  prevalence, of  tin-  fevi  r  is  proportioned  to  the 
sonal  and  climatic  heal  and  the  associated  ran  km  ss 
wth  ;  for,  while  the  mosl  pernicious  |, 
prevail  in  the  unhealthy  sections  of  tropical  countries,  the 
morbid  manifestations  in  the  malarious  countries  ol  the 
temperate  zoi  a  milder  and  intermittent  nature. 

The  geographical  distribution  of  malaria  is  so  extensive 
as  to  be  independent  of  geological  conditions.  Its  locali- 
zation depends  on  the  concurrence  of  the  three  fac  i 
heat,  moisture,  and  dead  vegetation,  and  its  intensity  oil 
the  mass  of  the  organic  material  and  the  rapidity  oi  its 
ic  trogn  ssive  changes. 

In  temperate  climates  marshes,  swamps,  ditches,  and 
the  low  grout  jecl    to  overflow    by    rivers,   lakes, 

ponds,  etc.,  afford  that  conjunction  of  the  factors  that  is 
most  favorabl  evolution  of  the  malarial  inline 

Bul  it  is  now  well  established  that  a  marsh  or  swamp  is 
Dot    needful    for  the  development    of   malarial   disc: 
Macculloch  was  regarded  as  a  malario-maniac  when  lie 
called  the  attention  ot   the  profession  in  England  to  the 
existence  of  the  malarial  miasm,  under  numerous  circum- 
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stances  not  at  all  suspected,  even  in  what  were  assumed 
to  be  healthy  districts.  He  considered  that,  if  a  large 
tract  of  marshy  land  produced  a  given  quantity  of  mala- 
ria, this  product  must  be  an  union  of  all  the  malaria  gen- 
erated by  the  different  parts  of  the  marsh.  Malaria  is 
very  potent  as  a  morbific  agency  ;  the  typhus  miasm  is 
diluted  to  harmlessness  by  a  slight  ventilation,  but  the 
malarial  miasm  may  be  borne  for  miles  and  be  diluted 
largely  by  diffusion  and  ventilation,  without  losing  its 
noxious  qualities.  "  If  the  produce  of  a  hundred  square 
feet,  or  acres,  or  of  any  scale  and  number  of  parts,  can, 
under  a  dilution  of  one  thousand  or  ten  thousand  times, 
excite  disease,  then  must,  in  the  inverse  ratio,  the  produce 
of  the  one-thousandth  on  the  ten-thousandth  portion  of 
that  space  be  capable,  before  dilution,  of  producing  the 
same  effect."  A  marsh,  therefore,  so  far  as  it  relates  to 
the  causation  of  malaria,  is  not  defined  by  space,  nor  does  it 
require  any  great  extent.  The  growth  of  an  iris,  an  equi- 
setum,  or  a  hydrocotyle  is  as  indicative  of  malarial  possi- 
bilities to  the  individual  as  is  a  square  league  of  marsh  to 
the  neighboring  community.  In  fact,  Maceulloeh  would 
have  accepted  with  readiness  the  proposition  that  mala- 
rial fevers  may  be  produced  by  the  exhalations  from 
flower-pots.  Recently  Tommasi-Crudeli,  on  the  author- 
ity of  Professor  von  Eichwald,  instanced  the  case  of  a 
Russian  lady  whose  aguish  relapses,  having  been  referred 
to  this  cause,  were  permanently  cured  by  the  removal  of 
the  flower-pots. 

Since  the  dung-heap  in  the  farmer's  back  yard  does  not 
breed  intermitteuts,  it  was  argued  that  for  the  cause  of 
malaria  we  must  look  beyond  the  decomposition  of  vege- 
table matter.  Moreover,  malaria  was  frequently  found 
where  there  was  no  vegetation.  Mud-banks,  left  bare  of 
vegetable  growth  by  the  subsidence  of  flooded  streams  in 
the  tropics,  are  fertile  sources  of  pestilential  exhalations. 
The  theory  of  a  marsh  miasm  became  assailed  also  by 
observations  which  indicated  the  emanation  of  an  identi- 
cal miasm  from  soils  that  had  neither  an  excess  of  water 
nor  of  decaying  vegetation.  According  to  the  experience 
of  Ferguson  in  the  Iberian  Peninsula,  during  the  early 
part  of  this  century,  malaria  was  exhaled  in  arid  ravines, 
river  bottoms,  and  bare  open  lands  having  a  parched  soil, 
and  a  withered,  desiccated  vegetation.  The  army  en- 
camped in  the  Valley  of  the  Guadiana  was  almost  de- 
stroyed by  remittent  lever,  while  the  country  was  so  dry 
that  the  river  was  reduced  to  a  chain  of  pools.  Simi- 
larly, near  Ciudad  Rodrigo,  in  a  bare  open-bottom  coun- 
try which,  having  been  flooded,  had  afterward  become 
quite  dry,  very  malignant  fevers  prevailed.  "  In  the 
months  of  June  and  July  the  British  army  marched 
through  the  singularly  dry,  rocky,  and  elevated  country 
on  the  confines  of  Portugal,  the  weather  having  been 
previously  so  hot  for  several  weeks  as  to  dry  up  the 
mountain  streams.  In  some  of  the  hilly  ravines  that  had 
lately  been  water-courses,  several  regiments  took  up  their 
bivouac  for  the  sake  of  being  near  the  stagnant  pools  of 
water  that  were  still  left  among  the  rocks.  Many  men 
were  seized  with  intermittent  fever."  This  finds  a  par- 
allel in  the  experience  of  the  writer  with  troops  in  Arizona 
Territory.  But  there,  although  the  ravines  were  parched 
on  the  surface,  water  could  be  obtained  at  a  short  dis- 
tance below.  Fort  Breckenridge,  established  in  such  a 
ravine  in  the  Santa  Rita  Mountains,  was  abandoned  on 
account  of  the  prevalence  and  fatality  of  remittent  fever. 
In  fact,  malaria  is  often  found  in  sandy  soils  and  arid 
desert  plains,  where  there  seems  neither  water  nor  decay- 
ing vegetation  ;  but  in  all  such  instances  the  soil  contains 
organic  matter,  and  water  is  upheld  by  an  impermeable 
layer  a  short  distance  below  the  surface.  The  soil  in 
Holland,  where  the  British  army  has  on  several  occa- 
sions suffered  so  severely  from  malarial  disease,  is  a  level 
plain  of  sand  with  a  dry  surface,  covered  only  with  some 
stunted  heath  plants  ;  but  on  digging  it  was  found  to  be 
percolated  with  water  to  within  a  few  inches  of  the  sur- 
face. The  sandy  soil  of  the  Landes  of  Gascony  is  ma- 
larious. At  a  depth  of  about  three  feet  is  an  imperme- 
able stratum,  brown  in  color  and  strong  in  structure, 
known  as  the  alios.  This,  which  consists  of  sand  ce- 
mented by  organic  and  ferruginous  matter,  formed  by  a 


permanent  subsoil  water-level,  keeps  the  subsoil  moist 
and  retains  the  products  of  the  decay  of  the  annual  vege- 
tation. Indeed,  in  warm  countries  the  marshy  condition, 
or  that  of  a  rank  vegetable  decomposition,  appears  un- 
necessary to  the  production  of  malaria.  Granite,  disin- 
tegrated by  the  permeation  of  a  peculiar  fungus,  has 
caused  malaria  at  Hong  Kong.  According  to  Staff-Sur- 
geon Gore,  the  Island  of  De  Los,  sixty  miles  north  of 
Sierra  Leone,  is  a  bed  of  decomposing  granite  with  very 
little  vegetation  on  the  surface  ;  yet  this  post  had  to  be 
abandoned  on  account  of  the  virulence  of  the  malarial 
diseases  that  affected  the  garrison.  In  this  country  these 
experiences  may  be  paralleled  by  citing  the  coral  rocks  on 
the  Florida  coast.  At  Fort  Jefferson,  Key  West,  as  one 
of  many  that  might  be  mentioned,  malarial  fevers  are 
prevalent,  the  soil  being  a  coral  sand  with  underlying 
water  and  a  scanty  vegetation. 

As  a  result  of  these  observations,  malaria  has  ceased  to 
be  regarded  as  dependent  on  the  decay  of  a  rank  vegeta- 
tion. The  theory  of  a  specific  emanation  from  organic 
matter  in  the  soil,  undergoing  the  fermentative  processes 
induced  by  heat  and  moisture,  has  superseded  that  which 
connected  the  malarial  miasm  solely  with  the  marsh, 
swamp,  or  jungle,  and  has  permitted  Von  Eichwald's 
case  of  exhalation  from  the  damp  soil  in  a  flower-pot  to 
be  accepted  as  consistent  with  our  knowledge  of  the 
causation  of  the  poisonous  influence. 

Some  writers,  who  regard  this  theory  of  malaria  as  in- 
competent to  explain  all  the  phenomena  of  malarial  dis- 
tribution, instance  the  prevalence  of  the  disease  in  locali- 
ties where  one  or  more  of  the  causative  factors  are  absent. 
Many  regions  in  the  northwest  provinces  of  the  Punjab 
are  scourged  by  malarial  diseases,  yet  in  themselves  are 
not  producers  of  malaria,  as  the  soil  is  exceptionally  dry, 
the  subsoil  water  being  as  much  as  thirty  feet  from  the 
surface,  which  is  sterile,  arid,  and  desiccated.  Moreover, 
Oldham  says  that  the  inhabitants  of  this  region  suffer  in 
the  cold  season,  when  the  temperature  is  below  zero.  But 
we  do  not  require  to  examine  the  medical  literature  of 
India  for  instances  of  this  kind.  In  our  own  western 
country  remittents  are  of  frequent  occurrence  on  the  arid 
mesas  of  Arizona,  where  the  water  is  fifty  or  more  feet 
below  the  surface.  The}'  are  to  be  found  also  in  the  re- 
gions to  the  northward,  and  in  the  higher  plateaux  of  the 
mountain  ranges,  not  only  during  the  short  hot  summer, 
but  occasionally  during  the  long  winter  season,  when  the 
temperature  is  at  or  below  zero  Fahr.  and  the  ground 
covered  with  snow.  The  argument  in  favor  of  the  prop- 
agation of  these  anomalous  cases  by  means  of  the  drink- 
ing-water will  be  found  under  the  heading,  Water,  San- 
itary Aspect  of  ;  but  it  may  be  remarked  here  that 
Surgeon  E.  G.  Russell,  in  his  work  on  "Malaria  and 
Diseases  of  the  Spleen"  (Calcutta,  1880),  has  referred  the 
malarial  diseases  of  the  Punjab  to  the  contamination  of 
the  water-supply,  which  is  derived  from  streams  drain- 
ing from  the  forests  and  jungles  of  mountain  ranges,  and 
the  terais  and  marshes  at  their  base. 

The  malarial  miasm  is  assumed  to  arise  during  the  re- 
trogression of  organic  matter  to  the  inorganic  state  under 
favorable  conditions  as  to  moisture  and  heat.  When  the 
moisture  is  in  excess,  as  when  the  ground  is  wholly  cov- 
ered with  water,  there  is  no  malaria.  The  rainy  season 
in  the  tropics  is  not  the  sickly  season,  but  its  commence- 
ment is,  when  the  showers  are  of  short  duration,  and  fall 
upon  a  dry  and  parched  earth,  and  also  its  termination, 
when  the  earth  remains  soaked  and  covered  with  a  dying 
or  decaying  vegetation.  Fever  and  ague  prevail  not  dur- 
ing the  period  of  an  inundation,  but  during  the  subsequent 
period  of  draining  and  drying  up.  Yet  some  recent  ex- 
tensive floods  in  the  Mississippi  Valley  have  not  been 
followed  by  a  marked  increase  in  the  prevalence  or  viru- 
lence of  the  endemic  fevers,  probably  because  the  tem- 
perature of  the  succeeding  summer  was  insufficient  to 
determine  a  free  generation  of  the  malarial  poison.  Dams, 
lakes,  and  ponds,  with  an  equable  water-level  and  well- 
defined  margins,  are  not  unhealthy  ;  but  grounds  that 
are  alternately  submerged  and  exposed  are  malarious. 
The  artificial  draining  of  ponds  and  the  accidental  break- 
ing of  dams,  have  occasioned  disease  in  their  vicinity. 
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Shallow  mill  dams  that  uncover  a  portion  of  their  Btoi 
area  during  the  usi  ..i  the  water,  are  more  d  than 

those  thai  have  depth  enough  to  keep  the  area  submerged. 
Borne  of  the  Bhallow  creeks  which  open  into  1 1 1 » -  Bait 
i  oui    Atlantic  coast,  and  air  subjecl  to  tidal  in 
fluences  I  for  the  pernicious  character  of  their 

Sullivan,  in  his  "  Endemic  I » I — •  -: * — ■  is  of  Tropical 
Climates,"  London,  1877,  speaks  ol  the  deadly  natun 
the  fevers  in  lands  bordering  upon  estuaries  where  I 
river-  emptj  themselves  into  the  sea. 

Owing  I"  local  causes,  the  vicinity  of  a  marsh  may  nol 
i»  an  insalubrious  locality.  Where  a  steady  wind  pre- 
vails 1 1  niin  ii  the  sickly  season,  people  living  on  1 1  *  *  -  wind 
ward  side  maj  be  unaffected;  and  even  those  to  the  Inward 
maj  be  protected  bj  the  interposition  of  a  strip  of  fores) 
land.  .Malaria  is  diffused  into  the  atmosphere  with  some 
difficulty,  According  to  Watson,  it  loves  the  ground. 
In  an  unhealthy  locality  it  i-  more  dangerous  to  sleep  on 
the  ground  or  on  the  ground  Boor  than  on  the  upper  floor 
<>f  a  house.  It  is  often  associated  with  watery  vapor  in 
the  form  of  mists  or  fogs,  which,  hanging  low  over  the 
exhalenl  surface,  may  be  floated  into  neighboring  valleys 
and  upward  along  the  rising  grounds.  The  land  breeze 
maj  bring  the  fever-poison  from  tropical  Bhores  to  ship- 
ping lying  off  the  coast.  Monfalcon  put  the  distance 
to  which  malaria  could  be  thus  transported  at  from 
fourteen  hundred  to  sixteen  hundred  feet  of  elevation, 
and  from  six  hundred  to  ten  hundred  feet  longitudinally. 
The  prevailing  tendency  of  medical  writers  is  to  restrict 
the  influence  of  wind-borne  malaria.  Hertz  says:  "We 
may  admit  the  agency  of  the  wind  as  a  carrier  of  miasm 
for  a  short  distance,  but  when  it  comes  to  stretches  of 
many  miles  it  is  no  longer  to  be  taken  into  account.'! 
Nevertheless,  it  is  well  known  that  the  insalubrity  of 
Sierra  Leone  is  due  to  the  winds  from  the  Great  Bullam 

Swamp.      Many   medical   men   of   the    Mississippi    Valley 

arc  of  the  opinion  that,  during  a  specially  unhealthy  sea- 
Bon,  the  miasm  from  the  river  bottom  affects  persons  liv- 
ing on  the  generally  healthy  uplands  twenty  or  thirty 
miles  inland  from  the  eastern  shore,  hut  n,it  on  the  west- 
ern si,le.  Thi>  is  accounted  for  by  the  direction  of  the 
wind,  which   blows  generally  across  the  valley  from   the 

west      It  this  explanation  of  th scurrence  of  the  dis- 

c  ase  on  these  uplands  he  accepted,  the  malarious  charac 
ter  ascribed  to  the  English  cast  wind  by  Macculloch, 
need  nol  he  attributed  to  tin-  tendency  of  that  observer  to 
find  malaria  in  everything.  He  regarded  the  east  wind 
as  the  disseminator  of  malarial  disease  in  England.  There 
an-  points,  he  says,  on  the  coast  of  Norfolk  and  Suffolk, 
when-  agues  could  nol  appear  if  not  imported  from  Hol- 
land by  the  w ind. 

Bui  the  Boating  cloud  of  watery  vapor  and  malaria  is 
known  io  be  i cepted  bj   belts  of  trees,     n  was  i, 

in  like. I  by  Pliny  that  trees  destroy  or  consume  the 
mephitic  There   are    many  instances   on    record 

where  the  planting  of  a  bell  of  n-cs  between  a  pestilent 
marsh  and  a  settlement  has  protected  the  latter  from  dis- 
ease ;  and  conversely,  where  the  removal  of  a  screen  of 

trees  has  been  followed  by  an  invasion  of  malaria  from 
neighboring  swamps.  Nol  trees  only,  hut  all  solid  sub- 
Btances,    appear   to   attract    the    malarial    poison.      It    has 

i  slated  that  by  drawing  a  veil  over  the  face  it  is 
possible  t"  Bleep  without  injury  in  very  unhealthy  lo- 
calities. Based  on  this  view  is  the  popular  practice  in 
Spain  of  wearing  the  mantilla  over  the  mouth  ;  and.  per- 
haps our  similar  use  of  the  handkerchief  acknowledges 
ji  like  origin.  Malarial  disease,  however,  is  not  propa- 
gated by  fomites,     The  analogy  of  contagion  su^-csts 

a  transmission  in  this  way  ;  hut  so  many  examples  might 
lie  instanced  of  persons  «  ho  have  slept  'unharmed  on  the 

itly  cut  vegetati f  swamp  lands,  that  the  propaga- 
tion of  the  disease  bj   this  method  cannot  he  accepted. 

Dj  sentery,  attributed  in  its  origin  to  malaria,  becomes, 

when  epidemic,  of  a  contagious  charac  ter.      Not  that  the 

original  malaria  is  reproduced,  hut  that  the  morbid  se- 
cretions of  the  affected  individual  are  capable  of  induc- 
ing in  another   person    intestinal   disorders  of  a  character 

similar  to  that  which  produced  them  Contagious  remit 
tent  fevers  have  been  described  as  occurring  in  India, 


and  suggestions  of  a  contagious  quality  have  been  heard 
occasionally  even  in  ordinary  i  :m-  Practically,  malarial 
diseases  may  he  regarded  as  non-contagious  ,  hut  it  may 
he  wcdl  to  remember  these  suggestions  of  contagion  as 

points  to   he  explained  when    the   true  nature  of  malaria 

becomes  known. 

Hut  besides  acting  as  a  s,  reen,  trees  are  generalh 
ited  with  exercising  a  beneficial  influence  in  malarious 
localities;  and   from  ancient  tunes  their  cultivation  has 
been  recommended  for  the  preservation  of  the  salubrity 
of  the  atmosphere.     Some  regarded  this  as  effected 
disinfecting  property  exercised  by  the  odoriferous  ema- 
nations from  the  trees.     Others  supposed  that  the  In 
vegetation  absorbed  the  deleterious  miasm.    The  tench  i 
of  the  present   time  is  to  consider  tin-  trees  as  operating 
on  the  soil,  shading  it,  and  lessening  miasmatic  emana- 
tions by  preventing  tin-  access  of  the  heating  powers  of 
the  sun  s  rays.  ,,r  absorbing  water  by  their  roots,  and  giv- 
ing a  dryer  and    less   malarious   subsoil.      Trees  of  rapid 
growth  are  considered  best  for  this  purpose.     Tlie  euca- 
lyptus, of  late  years,  has  keen  planted  extensively,  but 
tin-  results  ha\e  not  been  considered  satisfactory.     Tom- 
masi-Crudeli  has  been  unable  to  verify  a  single  instance 
of  the  destruction  >d'  malaria  by  the  eucalyptus,  hut  he 
docs  not  feed  warranted  in  denying  the  statements  made 
by  Others  as  to  the  value  of  their   growth.      The  tree-cov- 
ered  lerai.  at   the  base  of  the   Himalaya   Mountains,  is  g 
notoriously   unhealthy  strip   of   saturated    soil.      On    the 
other  hand,  forests   that   are  dry  and   have  a  low  level  of 
the  Bubsoil  water,  arc  generally  healthy.     The  t 
to  he  that  forest    lands  are  healthy  or  unhealthy  accord- 
ing tO  the  condition   of   the  soil   as  to  heat    and   moisture. 
Where'  the-  trees  protect  the  soil  from  the  sun's  rays,  and 
prevent  malaria  by  reducing  the  temperature,  or  where 
they  act  by  depriving  the  soil  of  water,  the  clearing 
the  ground  might  be  followed  by  malarial  manifestations. 
<  )n  the  other  hand,  a  malarious  locality  has  been  rendered 
salubrious  by  Btripping  it  of  its  trees,  the  result  being 
plained   by  a   dissipation   of  the   exhaled   malaria  and  of 
the'  causative  dampness  consequent  on  the  exposui 
the  soil  to  the  rays  of  the  miii  and  to  a  free  ventilation. 
But  the  genera]  experience  is  that  any  interference  with 
the-  natural  grow  th  in  forest  lands  is  likely  to  lie  foil.. 
by  malarial  de\  elopments,  if  the  soil  ha\  e  a  certain  de  _ 
of  heat  and  moisture. 

The  removal  of  one  of  the  factors  of  malarial  - 
lion  improves  the  character  of  an  insalubrious  district. 
Hut  if  the  organic  matter  were  removed,  the  soil  would 
cease  to  !"■  fertile,  and  if  the  heat  were  diminished  there 
would  he  a  corresponding  interference  with  the  germi- 
nation and  growth  of  tin'  crops.  Drainage,  however, 
which  removes  excess  of  moisture,  increases  salubrity, 
while  promoting  rather  than  interfering  with  produi 
husbandry.  Drainage  has,  therefore,  from  the  most  an- 
cient times,  been  recognized  as  the-  chief  method  of  im- 
proving a  malarious  soil.  Malarial  fe\ers  have  been  ren- 
de  nil  a  clinical  curiosity  in  England,  by  means  of  drain- 
age ami  systematic  and  careful  cultivation.  And  the  com- 
parative healthfulness  of  ancient  Home  was  due  to  the 
efficiency  of  drainage,  and  the-  state  of  cultivation  in  the 
now  deserted  and  pestilential  tracts  of  the  Oampagna. 
It  is  to  be  noted,  however,  that  the  tirst  clTorts  at  im- 
provements  are  almost  invariably  followed  by  an  in- 
creased virulence  and  prevalence  of  the  malarial  intiu- 
c  nee-,  which  subsides  only  after  a  period  of  continued 
cultivation.  The  history  of  agriculture  in  this  country 
furnishes  many  illustrations  of  febrile  outbreaks  conse- 
cpienl  on  the  draining,  clearing,  and  upturning  of  the 
soil  Hut  as  these  districts  attain  a  high  state  of  cultiva- 
tion, they  become  progressively  free  from  the  paroxysmal 
fevers  Dr.  Hush  remarked  that  the  intermittents  and 
remittents  of  Pennsylvania  were  converted,  by  the  prog- 
ress  ol  agriculture,  into  bilious  and  malignant  remittents, 
and  that  not  until  after  years  of  cultivation  did  general 
salubrity  follow.  Engineering  works,  civil  or  military. 
as  the  digging  of  canals,  the  throwing  up  of  embank- 
ments for  railroads  or  fortifications,  the  trenching  of  the 
soil  for  irrigating  purposes,  as  in  the  culture  of  rice,  and 
even  the  clearings  an. I  excavations  needful  to  the  extcn- 
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sion  of  our  rapidly  growing  settlements,  have  all  been 
followed  by  a  notable  increase  of  malarial  diseases.  In 
fact,  it  may  be  said  that  any  marked  interference  with 
the  natural  vegetation  of  a  soil  is  likely  to  induce  an  en- 
demic of  malarial  disease,  if  the  soil  present  the  concur- 
rence of  the  three  factors  considered  essential  to  the  ema- 
nation of  malaria,  viz. ,  heat,  moisture,  and  organic  matter. 

The  evolution  of  malaria  is  known,  by  the  experience 
of  ages,  to  be  most  active  in  warm  climates  and  in  warm 
seasons.  Hence  the  singularity  of  the  fact  that  the  warm 
period  of  the  day  corresponds  in  no  locality  with  the 
greatest  diurnal  activity  of  the  poisonous  influence.  On 
the  contrary,  it  is  well  known  that  in  temperate  climates 
there  is  no  danger  on  marshes  that  are  notorious  for  their 
fevers,  provided  the  individual  be  not  exposed  after 
nightfall;  and  in  tropical  climates,  jungles  and  other 
pestilential  regions  may  be  penetrated  with  impunity 
when  the  sun  is  high  in  the  heavens.  It  may  be  granted 
that  the  resisting  power  of  the  individual  is  diminished 
during  an  exposure  at  night,  particular}-  during  sleep, 
and  tliat  the  depressing  influence  of  a  chilly  atmosphere 
may  contribute  to  still  further  reduce  the  energy  of  the  vis 
eonservatrix  naturae;  but,  notwithstanding  these  consid- 
erations, it  appears  singular  that  the  period  which  should 
by  analogy  be  that  of  greatest  exhalation,  should  be  that 
of  diminished  manifestation.  The  known  association  of 
malaria  with  aqueous  vapors  suggests  a  coincidence  in 
the  exhalation  of  both  from  the  soil,  and  as  the  absorp- 
tion of  the  latter  into  the  atmosphere  is  greatest  during 
the  heated  period,  it  would  seem  that  malarial  develop- 
ments should  be  correspondingly  prevalent  and  intense 
at  that  time.  In  explanation  it  has  been  said,  that  when 
the  air  becomes  chilly  after  sunset  the  difference  between 
its  temperature  and  that  of  the  soil,  heated  by  the  absorp- 
tion of  the  sun's  rays  during  the  day  is  at  its  maximum, 
as  is  in  consequence  the  ascensional  tendency'  of  the  air 
immediately  in  contact  with  the  soil.  But  radiation  soon 
cools  the  soil  to  the  point  where  the  tendency  is  to  depo- 
sition of  watery  vapor  rather  than  to  its  evaporation, 
while  the  malarial  influence  continues  as  pernicious  as 
when  the  ascensional  force  was  greater.  To  explain  this 
it  has  been  suggested  that  during  the  day  the  surface  of 
the  malarious  soil  becomes  heated  in  the  rays  of  the  sun  ; 
evaporation  takes  place  with  rapidity,  and  the  noxious 
exhalations  carried  upward  by  the  ascensional  tendency 
are  diluted  and  dissipated  in  the  higher  regions  of  the  at- 
mosphere. There  are,  therefore,  no  malarial  develop- 
ments in  the  locality.  At  night,  when  the  direct  heat  of 
the  sun  ceases  to  be  felt,  the  soil  speedily  evolves  its  heat 
by  radiation  ;  the  stratum  of  air  in  contact  with  it  be- 
comes colder  than  those  overlying  it,  and  such  exhala- 
tions as  issue  from  the  soil  are  stayed  in  their  upward 
course  in  the  stagnant  layers  of  cold  and  moist  air  which 
first  receive  them.  Hence,  although  emanation  is  more 
active  during  the  day  than  at  night,  the  state  of  conden- 
sation of  the  miasm  is  so  much  greater  during  the  latter 
period  that  pernicious  effects  are  only  then  attributed 
to  it. 

The  utility  of  large  fires  in  dissipating  malaria,  or  in 
protecting  from  its  evil  consequences,  has  been  long  a 
settled  belief.  Hippocrates  considered  that  protection 
was  thus  attained,  and  in  modern  times  troops  operating 
in  unhealthy  sections  have  resorted  to  this  as  an  agree- 
able preservative  measure. 

The  generally  accepted  theory  of  malarial  evolution 
calls  for  the  concurrence  of  an  organic  soil,  a  certain 
degree  of  heat,  and  a  certain  proportion  of  moisture.  A 
deficiency  of  organic  matter  in  the  soil  lessens  the  mias- 
matic emanation  ;  an  excess  may  develop  putrescence, 
the  emanations  from  which,  although  harmful,  are  not 
causative  of  malarial  disease,  but  of  diarrhoeas  and  con- 
tinued fevers.  The  decomposition  of  organic  matter 
which  is  essential  to  the  production  of  malaria  is  that 
form  of  fermentative  action  which  gradually  reduces  the 
nitrogen  of  devitalized  tissues  into  ammonia  and  nitric 
acid  for  the  enrichment  of  the  soil  and  the  growth  of 
future  vegetation.  This  fermentation  requires  the  co- 
operation of  heat  and  moisture.  A  deficiency'  of  both 
operates  antiseptically  ;  the  fermentative  action  is  not  in- 


stituted, and  no  malaria  is  evolved.  An  excess  of  both 
induces  putrefaction.  A  deficiency  of  heat  prevents  or 
retards  the  fermentative  change.  There  is  no  malaria 
in  the  frozen  regions  within  the  Arctic  circle  ;  and  in  less 
rigorous  climates  the  winter  season  may  be  free  from 
malarial  disease.  Organic  matter  with  moisture  in  the 
soil  develops  malaria  in  the  temperate  zone  chiefly  in 
the  autumn,  when  the  heat  is  greatest ;  and  the  virulence 
of  the  evolved  miasm  progressively  increases,  through 
lower  latitudes  and  lesser  altitudes,  until,  in  the  swamps 
and  jungles  of  the  tropics,  it  is  found  at  its  maximum  of 
deadly  intensity.  But  an  excess  of  heat  may  diminish  its 
exhalation  by  desiccating  the  soil,  and  thus  removing  one 
of  the  essential  factors.  In  tropical  climates  the  dry  sea- 
son is  free  from  pestilential  fevers.  The  malarious 
season  extends  from  the  cessation  of  the  rains  over  the 
period  of  subsiding  floods  and  draining  soils,  until,  by  the 
continued  action  of  the  sun,  the  surface  has  become  arid 
and  hard-baked.  A  deficiency  of  moisture  prevents  the 
fermentative  change  and  lessens  the  development  of  ma- 
laria, as  in  the  dry  sage-bush  mesas  of  Arizona,  where 
the  subsoil  water  is  forty  or  more  feet  below  the  surface. 
A  similar  condition  of  deficient  moisture  is  found  in  most 
of  our  cities,  where  the  thorough  draining  of  the  site  is  a 
customary  preliminary'  to  building.  Malaria  is  known 
to  disappear  with  the  progress  of  house  construction  and 
its  associated  improvements,  such  as  the  drainage  and  fill- 
ing-in  of  neighboring  swamps,  the  grading  and  paving  of 
the  streets,  the  curbing  of  water-courses,  and  the  general 
lowering  of  the  subsoil  water.  An  excess  of  water  in- 
terferes with  malarial  exhalations,  as  shown  by  the  cessa- 
tion of  paroxysmal  fevers  when  swamp-lands  have  been 
submerged,  as  in  the  tropics  during  the  continuance  of 
the  rains. 

When  due  consideration  is  given  to  all  the  facts  that 
have  been  gathered  concerning  the  evolution  of  mala- 
ria from  organic  soils,  the  inadequacy  of  the  generally 
accepted  theory  to  furnish  a  satisfactory  explanation 
is  very  manifest.  When  organic  matter  and  moisture 
are  present  the  evolution  of  malaria  appears  to  be  pro- 
portioned to  the  degree  of  heat ;  yet  it  is  difficult  to 
understand  why,  when  in  a  temperate  climate  the  heat 
of  the  spring  months  develops  vernal  fevers,  the  malarial 
manifestations  do  not  progressively  increase  with  the  ris- 
ing temperature  until  the  autumnal  maximum  is  attained, 
instead  of  halting  in  their  increase,  and  sometimes  even 
slightly  decreasing  duringthe  summer  months,  before  sud- 
denly developing  their  autumnal  prevalence.  Similarly  is 
it  difficult  to  understand  why,  when  in  the  tropics  the  first 
showers  of  the  rainy  season,  falling  on  the  hot  and  parched 
soil,  develop  pernicious  fevers,  these  malarial  manifesta- 
tions do  not  abruptly  reach  their  maximum  of  prevalence 
and  violence,  and  continue  to  prevail  until  the  excess  of 
heat  has  desiccated  the  previously  rain-sodden  soil. 

Nevertheless,  these  anomalous  phenomena  fall  into 
place  and  become  bound  up  satisfactorily  with  all  the 
other  collected  facts  pertaining  to  malarial  exhalation, 
provided  an  assumption  be  made  regarding  the  object  of 
malaria  in  the  economy  of  nature.  What  becomes  of  the 
malaria  that  is  evolved  from  the  soil  of  such  vast  ex- 
panses of  the  surface  of  the  earth  as  are  known  to  be 
malarious  ?  Certainly  some  may  be  carried  upward  by 
the  ascending  force  of  evaporation,  and  meeting  no  con- 
densing surface,  may  reach  the  upper  regions  of  the 
atmosphere,  and  be  borne  far  from  the  low  grounds  of 
its  origin  to  be  precipitated  with  the  rain-showers  on 
other  portions  of  the  country.  Some,  prior  to  exhala- 
tion, may  be  absorbed  by  the  water  which  submerges  the 
producing  soil  and  be  drained  off  into  river  bottoms,  or 
remain  until  evaporation,  at  a  more  advanced  period  of 
the  season,  shall  liberate  it  into  the  atmosphere.  But 
.these  suggestions  will  not  account  for  the  disposition  of 
the  whole  of  the  malaria  generated  from  the  soil  any 
more  than  for  the  disposition  of  the  whole  of  the  car- 
bonic anhydride,  which  is  its  concomitant  in  the  reduc- 
tion of  dead  vegetation  to  the  condition  of  a  vegetable 
mould.  The  carbonic  anhydride  is  used  by  the  living 
vegetation.     What  becomes  of  the  malaria  ? 

The  assumption  suggested  in  the  last  paragraph  is, 
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thai  the  1  i  v  in—  vegetation  destroys  the  malaria  during 

■        I  his   i-   ii"   new    theorj . 
Wood    ives  il      fai  orable  notice  in  hi-  chapter  on  n 

\\  in  i  ini-  malaria  la  bj  the  roots  or  the 

leaves  of  a  plant,  is  nol  known,  probably  by  both,  the 
absorbing  thai  retained  bj  the  subsoil  moisture  and 
thi    leaves  thai  exhaled  from   the  surface  of  1 1 j < -  -"il 
I  plants  does   nol   ex<  lude  the  atmos 

pheric  air  from  the  tissues  beneath,  for  ii  Is  clefl 
and  there  bj   minute  chink  tomata,  which  are 

i  guarded  bj  a  pair  of  renif orm  cells,  The  mechanism 
■  ■I  these  is  nol  well  understood,  bul  ii  is  known  thai 
thej  open  in  a  moist  atmosphere  and  close  inadryone. 
The  stomata  are  p)  and  communicate  with,  the 

intercellular  passages  of  the  plant.  Thej  are  found  only 
mi  the  green  surfaces  exposed  to  the  air,  and  arc  most 
abundant  on  the  under  Burface  of  the  leaves,  and  on 
parts  shaded  from  the  Bun ;  bul  the  under  surfaces  of 
floating  leaves  have  none.  Their  number  is  immei 
like  the  perspiratory  pores  of  the  human  Bkin.  Many 
thousands  maj  be  counted  in  the  square  inch,  and  on 
Borne  plant-  they  are  more  closely  sel  than  on  others. 
Physiologists  have  nol  clearly  denned  the  use  of  these 
innumerable  pores  thai  besel  the  surface  ol  plants,  and 
communicate  with  their  interior  cellular  passages  ;  and  in 
the  absence  of  know  ledge  to  the  contrary,  they  may  well 
be.  considered  in  connection  with  the  mysterious  absorp 
Son  of  malaria  from  the  atmosphere  in  the  day-time, 
when  all  the  functions  of  plan!  life  are  in  full  activity, 
and  it-  accumulation  in  the  atmosphere  al  night,  when 
those  functions  are  temporarily  in  abeyance.  It'  the 
Btomata  were  intended  for  transpiration,  we  should  ex 
peel  to  timl  them  generally  diffused  on  the  epidermis  ;  if 
for  the  absorption  of  some  material  furnished  from  the 
atmosphere,  we  should  have  anticipated  their  aggrega 
timi  chiefly  on  the  upper  surface  of  the  leaves;  bul  a^ 
they  are  aggregated  od  the  under  surface,  the  absorption 
ut  something  thai  runic-  from  below,  rather  than  from 
above,  is  indicated— an  emanation  from  the  -"il  rather 
than  a  well  diffused  aerial  constituent. 

Duringthe  winter,  in  temperate  climates,  there  are  no 
malarial  lever-.  We  may  assume  thai  there  i-  in>  mala 
i'ia  because,  when  the  same  conditions  of  heat  and  moisl 
urc  that  characterize  their  winters  are  found  in  the 
summer  in  more  rigorous  latitude-  or  altitudes,  they  arc 
ti"i  associated  with  malaria.  One  or  other  of  the  factors 
needful  t"  the  fermentation  of  organic  matter  in  the  .-"il 
i-  absent.  But  when  the  Bun  rises  higher  and  higher 
above  tie'  horizon  with  the  advance  "I'  Bpring,  and  warm 
rains  begin  to  tall  for  the  gem  ration  of  the  annual  growth 
ation  that  will  -"mi  cover  tie  surface,  the  fer 
mentation  of  the  organic  matter  of  the  -"il  begins imme 
diately.  A-  yet,  however,  there  is  no  green  foliage  t" 
irb  emanations,  and  in  localities  where  the  conditions 
for  fermentation  are  particularly  favorable,  malarial  fe 
an-  found  t"  he  prevalent.    As  the  summer  advanci  - 

and  the  annual  growth  i»' -  vigorous  and  luxuriant. 

these  \crnal  lever-  decline  in  prevalence.     The  luxuri- 
ant :ii"n  "ii  a  particular  soil  indicate- tin-  ex 
istcn               malaria  which  would  manifest  itself  by  its 

ion  on  the  human  system  but  for  the  presence  of- this 
tation.     Later  in  the  season,  when  the  Beed  is  ma 
ture.  the  energies  of  the  plants  flag.     Under  a  continu- 
ance  Of  the   autumnal  heal  the   leave-   wilt    and    lade,  the 
Med  Tail-,  and  tin-  plant-  droop  and  die.      Hut  meanwhile 

fermentation  goes  on  in  the  -"il  bo  long  a-  tin-  needful 
moisture  concurs  with  heat  in  it-  continuance,  and  the 
evolved  malaria,  no  longer  so  completely  absorbed  or  dis- 
sipated a-  hei  iccumulates  as  a  pestilential  at- 
mosphen  F  ison,  in  speaking  of  the  deadlj  character 
Spain— arid  ravine-,  river  bottoms, 
and  bare  open  land-,  having  a  parched  -"il  and  without 
tation  stated  thai  a  hi  althy  condition  of  -"il  in  these 
l»  '  i"ii-  was  iiitallil.lv  regained  bj  the  restorn 
timi  of  the  marshy  sui  utmost  vigor  "t  vi 
table  growth. 

I    the    tropics,    the   unhealthy    -ca-.m    corresponds 

with  soil-fermentation   and   the  absence  <>t    a  vigorous 
tatioq  t"  dispose  ol  the  products  ofthc  fermentation. 


Boyle,  it  i-  established  at  Siena  Leoni 
well  a-  in  other  tropical  countries,  that  the  eommi  ncement 
and  termination  "I  the  rain-  are  the  periods  at  which  the 
tesl  n um her  of  fever  cases  i-  to  he  expected.     At  the 
cud  of  the  healthy  drv  season  the  ground  i-  parched  and 
hard-baked,  like  an  adobe  brick.     Occasional  tornad 
tir-<  break  the  monotony  of  the  hoi  season     violent  thun- 
der-storms, with  wind-gusts  and   heavy   rain-,  winch 
though  nol  "I  long  continuance,  deluge  the  eountrj 
Bweep  all  surface  accumulations  into  the  rivei-.     After 
these  the  sun  increases  in   heat,   but  the  at  mosphen 
char  and    much   less    sultry.      A-  a  consequence    "f  the 
addition   ")'  moisture  I"  the   heated  soil  the  lace  ol 

es  speedily  altered  :  the  ground,  which  had 
been  parched  and  scorched,  teems  with  vegetation,  and 
the  landscape  is  magically  adorned.      But  these  beau 
appear  i"  be  pestilential — fevers  become  prevalent.     I 
few  weeks,  however,  as  this  vegetatign  attains  a 
growth,  fresh  cases  "I  f<  ver  cease  i"  appear.     The  lux- 
uriance of  this  vegetation,  with  it-  associated   freedom 
from  fever,  i-  continued  during  duly  and  August,  the 
months  of  bul    slightlv    intermitting  rainfalls.     In  S<  p. 
tember  the  dry  season  begins.     The  annual  growth,  hav- 
ing matured  its  fruit,  fadi  -  and  dies  in  the  hot  season, 
and  adds  fresh  organic  matter  to  the  already  rich  s,,jp 
The    appearance    ol  lincides    with    the   death    of 

tation  ;  and  cases  continue  t"  occur  until  the  6oil 
again  become  arid  and  parched  under  the  relentless  heat. 

Although  the  dissipation  ofjnalaria  exhaled  during  the 
day  may  be  accounted  for  by  the  ascensional 
evaporation  carrying  it  upward  into  the  atmosphere,  the 
theory  of  its  absorption  by  the  growing  plants  furnis 
a  better  explanation  of  the  freedom  of  certain  localities 
from  malarial  manifestations  during  the  day.  w  hen  plant 
life  is  awake  and  active,  and  their  pestilential  charac- 
ter at  night,  when  the  functions  of  the  plants  pre  in  a 

state  of  reposi  .    The  associate f  malarious  exhalations 

with  a  vegetation  that  is  deficient  in  vigor  from  its 
youthful  tenderness  in  the  spring,  its  decay  after  matu- 
rity in  the  autumn,  or  its  temporary  quiescence  after  the 
shades  of  night  have  fallen.  finds  support  in  many  of  the 
observations  thai  have  been  made  on  malaria.  The  up- 
turning of  the  si.il  for  agricultural  purpnsi —  destroj 
existing  vegetation  for  the  sake  of  a  cultivated  growth 
productive  of  paroxysmal  fevers.  A  similar  result  fol- 
lows other  interferences  with  the  growing  vegetation,  a- in 
engineering  operations  and  the  clearing  "f  forests ;  even 
drainage  for  sanitary  purposes  is  often  harmful,  at  first, 
by  establishing  new  conditions  as  in  moisture  which 
interfere  with  the  luxuriance  of  the  natural  growth 
fore  the  production  of  a  vegetation  suited  to  the  dryer 
soil.  In  some  parts  of  India  it  is  claimed  that  rice  culti- 
vation is  nol  insalubrious  during  the  urn  wing  period,  hut 
onlv  after  the  crop  has  been  removed,  leaving  the  stub- 
ble "ii  the  otherwise  hare  rice-fields.  The  deleterious 
character  of  marshes  occasionally  overflowed  by  salt 
water,    wl  ders    the    -"il   unfit    for  the  luxuriant 

vth  of  either  fresh  or  salt  water  plants,  js  well  known  ; 
the  soil  is  rich,  and  the  conditions  of  fermentation  other- 
wise favorable,  but   the  growth  is  deficient.     The  dan- 
iUS    nature    of    recentlj     drained    ponds,    dams,    and 
bottom-lands  is  also  well  recognized  ;  the  rich  ferment- 
mould  which   is  exposed   has  no  covering  of  living 
vegetation.     Such  w  it  In  I  raw  als  of  water  occurring  in 
summer  or  autumn,  in  temperate  climates,  give  risi 
fi  vers  that  are  analogous  in  their  origin  and  intensity  to 
those  of  the  early  pari  of  the  rainy  season  in  the  tropics. 
It  may  be  noticed,  also,  that  all  the  plants  dial  have  been 
specially  recommended  as  having  powers  destnictivi 
malaria,  such  as  the  eucalyptus  and  the  sunflower,  are 
rapid  and  vigorous  growers. 

In  view  ol  these  considerations  it  mighl  be  said  that 
while  there  arc  needful  for  the  gi  n< -ration  of  malaria  a 
soil  containing  organic  matter,  a  certain  degree  of  hu- 
midity, and  a  temperature  of  over  (in  F.,  there  is  need 
ful   t  so  as  to  produce  morbific  effects,  a 

want  of  relationship  between  the  growing  plants  and  the 
malaria  generated.  When  the  verdure  covering  the  soil 
is  able  to  assimilate  or  dispose  of  the  whole  of  the  geuer- 
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ated  malaria,  there  is  no  evolution.  The  verdure  neces- 
sary to  effect  this  need  not  be  luxuriant ;  if  the  fermenta- 
tion in  the  soil  be  inactive  from  any  cause,  such  as  defi- 
cient heat  or  moisture,  or  a  poverty  of  organic  matter,  a 
covering  of  grass  may  suffice  to  suppress  exhalation. 
But  if  the  conditions  are  strongly  conducive  of  fermenta- 
tive action  there  will  be  a  richer  growth  of  green  vegeta- 
tion on  the  surface,  as  in  the  tangled  undergrowth  of  the 
jungle,  which  may  nevertheless  be  insufficient  to  prevent 
the  escape  of  fever-causing  emanations.  When  an  ex- 
act relationship  exists  naturally  between  the  conditions 
of  the  soil  and  the  vegetation  covering  it,  there  is  no 
harmful  evolution,  "but  when  that  relationship  is  dis- 
turbed, malaria  appears.  When  drainage  and  systematic 
cultivation  have  re-established  the  relationship,  the  coun- 
try again  becomes  healthy. 

In  malarious  air  there  is,  as  shown  by  the  experiments 
of  Vauquelin  and  other  chemists,  an  organic  matter 
which,  not  being  a  recognizable  gaseous  bod}',  may,  in 
accordance  with  existing  views,  consist  of  exceedingly 
minute  particles  of  albuminoid  matter,  capable,  like  dias- 
tase, of  setting  up  a  fermentative  action  in  the  blood  or 
albuminoids  of  the  body,  or  of  bacilli,  micrococci,  or  other 
exceedingly  minute  microphytes,  also  capable  of  induc- 
ing a  peculiar  fermentation  in  the  human  system.  The 
first  alternative  is  deprived  of  likelihood  by  the  persist- 
ence of  the  virulence  of  malaria  under  conditions  which 
would  be  destructive  to  a  mere  zymotic  poison.  Com 
plex  albuminoids  which  are  not  protected  by  vitality  arc 
readily  destroyed  by  putrefactive  and  oxidizing  agencies. 
It  is  impossible  to  suppose  the  preservation  of  the  con- 
stitution and  powers  of  a  zymotic  poison  raised  into  the 
atmosphere  by  evaporation,  exposed  to  the  most  power- 
ful of  oxidizing  and  electrical  influences,  and  subsequently 
precipitated  bjr  the  rainfall  ;  yet  there  is  ground  for  be- 
lieving that  malaria  may  be  thus  dissipated,  condensed, 
and  precipitated  without  interfering  with  its  organic 
qualities.  Moreover,  analogy  supports  this  view.  The 
poison  of  typhoid  fever  retains  its  virulence  for  so  long 
that  something  more  than  a  mere  chemical  union  of  its 
elements  must  be  assumed  to  account  for  its  power  of  re- 
sistance to  decomposing  influences.  The  theory  of  a  liv- 
ing contagion,  which  was  entertained  in  ancient  times, 
has  never  completely  died  out.  Even  before  the  recent 
advances  in  bacteriological  knowledge,  as  applied  to  the 
etiology  of  disease,  the  germ  theory  was  frequently  sus- 
tained as  affording  the  most  probable  explanation  of  the 
morbid  phenomena  attributed  to  malaria.  Dr.  Daniel 
Drake,  for  instance,  gave,  among  his  speculations  on  the 
efficient  cause  of  autumnal  fever,  no  less  than  fourteen 
points  of  argument,  from  a  consideration  of  which  he 
concluded  that  the  etiological  history  of  autumnal  fever 
can  be  more  successfully  explained  b\'  the  vegeto-animal- 
cular  hypothesis  than  by  the  malarial.  But  he  regarded 
both  as  merely  hypotheses  ;  neither  could  claim  the  rank 
of  a  theory.  Since  then,  however,  the  connection  be- 
tween bacteria  and  disease  has  been  carefully  studied  by 
an  artificial  cultivation  of  the  supposed  pathogenic  micro- 
organisms, and  their  subsequent  inoculation  to  test  the 
constancy  of  their  specific  effects  upon  animal  life.  The 
association  of  the  germ  with  disease  has  been  demon- 
strated in  some  morbid  states,  and  the  probabilities  seem 
to  be  in  favor  of  the  existence  of  a  malarial  parasite. 
Tommasi-Crudeli  has  deduced  an  argument  in  favor  of  a 
contagium  vivum  from  the  progressive  intensity  of  the 
morbific  production  in  abandoned  malarious  districts. 
"From  the  fall  of  Rome,"  he  says,  "even  to  the  present 
day  this  phenomenon  has  been  manifested  in  a  very  evi- 
dent manner  in  the  Roman  Campagna,  in  certain  parts  of 
which,  even  up  to  the  time  of  the  Renaissance,  it  was 
possible  to  maintain  pleasure-houses,  but  which  are  now 
uninhabitable  during  the  hot  season.  In  many  cases  the 
physical  conditions  of  the  soil  have  undergone  no  appre- 
ciable change  during  centuries,  so  that  it  is  impossible  to 
attribute  so  enormous  tin  augmentation  of  malaria  to  an 
increase  in  the  annual  production,  itself  increased  by  a 
progressive  alteration  of  the  chemical  composition  of  the 
soil.  But  if,  on  the  contrary,  it  be  admitted  that  malaria 
is  caused  by  a  living  organism  whose  successive  genera- 
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tions  accumulate  in  the  soil,  the  interpretation  of  this 
fact  becomes  very  simple." 

Salisbury  believed  thai  he  had  found  the  germ  of  ma- 
laria in  an  unicellular  alga  to  which  he  gave  the  name 
of  palmella  gemiasma,  but  this  organism  was  speedily 
shown  to  have  no  connection  whatever  with  malarial  dis- 
ease. Lanzi  and  Terrigi  referred  malarial  fevers  to  a 
pigment  formed  in  the  cells  of  certain  alga?,  which  in 
winter  and  spring  cover  the  swamps  of  the  Roman  Cam- 
pagna with  :m  abundant  growth.  These  algae  die  in  the 
summer,  when  the  swamp-water  is  dried  up  and  the  sur- 
face becomes  covered  with  a  mass  of  slimy  and  decom- 
posing organic  matter  which  ultimately  is  converted  into 
black  humus.  In  the  endochome  of  the  cells  of  the  algae 
were  found  dark  granules,  which  these  observers  regarded 
as  identical  with  the  melanic  matter  that  accumulates  in 
the  liver,  spleen,  brain,  and  other  organs  of  persons  who 
are  affected  with  malarial  disease.  The  black  humus  of 
the  marshes  was  not  conceived  to  reproduce  itself  when 
taken  into  the  system,  but  to  induce  morbific  changes  in 
the  albuminoid  principles  of  the  blood. 

The  investigations  of  Klebs  and  Tommasi-Crudeli, 
which  were  published  in  1879,  attracted  much  attention 
in  this  country.  These  observers  announced  the  discov- 
ery of  a  bacillus  (malaria-),  which  was  constantly  found 
in  the  swamp-mud  of  the  Roman  marshes,  and  which, 
when  cultivated  and  introduced  into  rabbits,  produced  a 
fever  similar  to  that  developed  in  the  human  subject  after 
exposure  to  the  marsh-miasm.  Marchiafava  shortly  af- 
terward discovered  this  bacillus  in  the  blood  of  malarious 
subjects,  and  stated  that  it  would  always  be  found  at  the 
period  of  invasion,  while  the  spores  alone  could  be  seen 
when  the  fever  was  at  its  height.  Dr.  Sternberg,  United 
States  Army,  who  was  sent  to  New  Orleans,  La.,  by  the 
National  Board  of  Health  to  investigate  this  matter,  has 
thrown  doubt  upon  the  reported  discovery  of  the  Italian" 
observers.  He  found  many  bacterial  forms  in  themarsh- 
niud  of  New  Orleans  ;  among  them  were  some  to  which 
the  description  given  by  Klebs  and  Tommasi-Crudeli 
might  be  considered  to  apply  ;  but  similar  forms  were 
discovered  in  Baltimore,  Md.,  and  other  places  where 
malaria  was  not  in  question.  Dr.  Sternberg  also  showed 
that  the  temperature-curves  in  the  rabbits  injected  by 
Klebs  and  Tommasi-Crudeli  were  in  no  case  of  a  dis- 
tinctly paroxysmal  character,  while  the  changes  in  the 
spleen,  recorded  by  these  experimenters  as  the  result  of 
malarial  inoculation,  were  found  to  be  present  as  well  in 
cases  of  septicaemia,  produced  by  the  inoculation  of  hu- 
man saliva.  We  must  therefore  conclude  that  the  evi- 
dence on  which  the  bacillary  origin  of  malarial  disease 
rests  is  not  satisfactory.  Since  then,  however,  Dr. 
Dreschfield,  of  Manchester,  England,  has  seen  the  bacil- 
lus in  malarial  blood. 

Shortly  after  the  announced  discovery  of  the  bacillus 
miliaria?,  a  French  observer,  Laveran,  insisted  that  the 
black  pigment  found  in  the  blood  of  malarial  cases,  and 
deposited  in  the  capillaries  of  the  liver,  spleen,  brain, 
etc.,  is  a  result  of  the  vital  action  of  a  microscopic  para- 
site. Kelsch,  who  had  studied  this  pigment  with  much 
care,  regarded  it  as  contained  in  the  white  cells  of  the 
blood,  but  Laveran,  and,  following  him,  Richard,  con- 
sidered the  containing  cells  as  organisms  furnished  in 
their  complete  development  with  motile  filaments,  three 
or  four  in  number,  which  undulate  with  a  rapid  motion, 
like  that  of  the  anguillula.  In  the  examination  of  the 
blood  in  sixty  malarial  cases,  during  his  service  in  Al- 
giers, Laveran  found  the  pigment-granules  in  forty-two 
cases.  His  large  proportion  of  negative  results  was  at- 
tributed to  prolonged  treatment  in  these  instances  by 
sulphate  of  quinine.  The  interest  in  his  observations 
attaches  to  the  cellular  envelope  enclosing  the  pigment- 
granules.  Three  forms  were  distinguished.  In  the  first 
the  cells  were  elongated,  incurved,  and  somewhat  pointed 
at  the  ends — in  fact,  banana-shaped  ;  sometimes,  however, 
they  were  oval,  with  the  pigment-granules  loosely  aggre- 
gated or  disposed  in  an  annular  form  toward  the  centre 
of  the  cell.  In  the  second  the  cells  were  spherical,  and 
in  size  even  larger  than  a  red  blood-corpuscle,  with  the 
pigment-grains  in  a  moniliform  ring  within  the  circum- 
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ference.  These  spherical  bodies  are  figured  a-  possessed 
of  tl  ir  filaments,  each  about  a»  long  as  the  cir- 
cumference of  a  red  blood-corpus*  le  ;  am)  when  in  rapid 
undulation  their  action  is  said  to  impress  a  movement  on 
the  neighboring  blood  disks  In  the  third  form  the  cells 
wen  i  filamented  ;  their  pigment-gran- 

ules were  irregularly  disposed,  bul  sometimes  the  annular 
arrangement  was  observed.  Laveran  regards  these  three 
kind-  nt  cells  a-  representing  differenl  phases  of  the  i 
lution  of  the  same  parasite,  the  oscillaria  malaria-,  the 
form  with  motile  filaments  being  the  perfecl  condition  of 
the  organism,  and  the  third  Form  thecadavera  of  the  par- 
asitic elements.  These  singular  and,  according  to  I 
ran,  readily  observable  appearances  in  malarial  blood  re- 
mained without  Bupport  in'  adverse  criticism  for  five 
years,  until  Tommasi-Crudeli,  Marchiafava,  ami  Celli 
(Indian  Media  ■  le,  January,  188 6)  acknowledged 
their  existence,  but  regarded  them  a-  the  results  of  de- 
generative changes  in  tin-  red   blood-corpuscles.     The 

m]ar  protoplasm  becomes  aborted  or  converted  into 
a  li\  aline  material  Bhowing  amoeboid  movements,  and  the 
hffimaglobin  is  transformed  into  melanotic  particles  w  bich 
have  sometimes  an  oscillator}  motion  in  the  diaphanous 
spherule.  Tin-  motile  filaments  were  also  recognized, 
but  were  viewed  as  globular  protoplasm  altered  in  some 
unknown  way.  Tin-  corpuscles  ultimately  arc  disinte- 
grated, ami  tlie  pigment-granules  in  various  degrees  of 
aggregation  arc  liberated  in  the  current  of  the  circula- 
tion. Tommasi-Crudeli  doesnot  explain  the  connection 
between  these  changes  ami  his  bacillus  malaria-,  the  fila- 
ments of  which  are  wholly  distinct  from  the  motile  fila- 
ments "I'  tin-  degenerating  corpusi  Li  - 

Camillo  Golgi  {FbrtsehrttU  der  Median,  Bi  4,  1886) 
has  also  seen  changes  in  the  blood  similar  to  thdse  de- 
scribed, consisting  of  the  development  of  colorless,  plas- 
"mic  bodies  in  the  red  blood-corpuscles.  As  these  bodies 
enlarge,  melanotic  particles  are  found  scattered  within 
their  Bubstance.  All  trace  of  the  normal  constitution  of 
the  blood-corpuscle  becomes  lost  in  its  transformation  into 
a  colorless  globule  containing  particles  of  pigment.  These 
particles  ultimately  become  aggregated  in  tin-  centre  of 
tin-  globule  a-  a  dark  nucleus,  around  \\  hich  tin-  color]*  ss 
Bubstance  undergoes  fission  in  radiating  lines,  the  resulting 

ties  appearing  like  the  rays  of  a  composite  flower. 
When  this  Btagc  id'  development  has  been  reached  a  fe- 
brile attack  is  imminent.  Afterward  the  cellules  anil  the 
central  mass  of  pigmented  matter  an-  liberated  into  the 
current  of  the  blood  At  Pavia,  Golgi  examined  forty 
cases,  with  negative  results  in  only  two  cases.  Most  of 
hi-  fevers  were  quartans  ;  and  be  claims  that  the  long  in- 
tervals between  the  paroxysms  afforded  time  for  the coni- 
plete  development  and  fission  of  the  altered  corpuscles, 

ilts  which  arc  not  observed  in  fevers  having  shorter 
intervals. 
Tommasi-Crudeli  found  that  his  bacillus  required  oxy- 

as  well  as  In  at  and  moisture  for  it-  propagation,  and 
thus  tinted  for  the  Balubrity  which  follows  the  com- 
plete tl linu  '»!  a  marsh  and  tor  the  Injurious  effects  of 

upturning  the  Boil  in  malarious  districts.  Oxygen,  he 
claims,  is  also  excluded  by  a  matting  of  the  soil  with  the 
root  the  general  salubrity  of  grass- 

lands.    But  this  does  not  account  for  the  healthfulness 
ol  certain  districts  during  the  period  ofvlgorousvt 
table  growth,  and  their  Insalubrity  as  vegetation  falls  Into 

re  and   \  ellOW  leaf. 

Malaria  has  generally  been  supposed  t<>  enter  the  sys- 
tem bj  waj  "i  the  lungs.  Sometimes,  however,  the  skin 
has  been  regarded  as  the  absorbent  Burface.  Thus  Broc- 
chi,  cited  h\  Macculloch,  upheld  the  latter  doctrine  to  the 
cm  lii-inn  nf  tin-  former,  and  attributed  the  greater  viru- 
liini  ol  malarial  diseases  in  modern  Rome  to  the  disuse 
ol  woollen  clothing,  and  particularly  nf  the  toga,  which, 
in  tin-  time  nt  the  empire,  became  replaced  by  garments 
nt  limn  nr  -ilk  But  mi  the  theory  of  a  causative  micrc- 
. iii-ni.  tin-  natural  pabulum  nt  which  i-  the  fermenting 

inic  matter  that  i-  contained  in  its  natural  habitat,  the 

i In-  entrance  into  tin  system  would  seem  rather  to  be 

ted  bj  \\a\  of  the  intestinal  tract  than  by  either  the 

cutaneous  or  the  pulmonary  surfaces.    The  tendency  of 


the  -v-ti-ni  tn  succumb  to  malarious  influences,  when  the 
exposure  occurs  during  fasting,  ha-  been  attributed  to  the 
genera]  results  of  lowered  vitality;  but  if  the  mat 
germ  before  developing  its  pestilential  manifestations  has 
tn  naeh  the  alkaline  environment  nf  the  intestinal  tract, 
tin-  protective  influence  nf  a  lull  stomach  and  active 
trie  digestion  may  be  explained  by  specific  instead  i  I 
general  statements. 

The  blood  does  not  appear  to  present  a  suitable  pabu- 
lum, such  a-  may  be  found  in  the  fermenting  content 
the  lower  bowel,  for  aii  organism  indigenous  to 
talning  decaying  organic  matter.     Certainly,  in  the  in- 
stances of  malarial   fever  conveyed   by  means  of  tin 
ter  supply  the  system  must   be  invaded  by  way  of  the 
alimentary  canal.     As  a  result   the  blood  becomes  di 
crated  in  the  manner  described,  local  congestions  an 
veloped,  and  the  pigment-granules  ol  the  decayed  hi 
corpuscles  are  deposited  in  various  organs.  Tin 
of  micro-organisms  in  the  blood  i-  not  necessary  to  the 
disorganization  ol  tin-  fluid  ;  and.  indeed,  the  close  scru- 
tiny to  which  malarial   blood   has  been   .subjected  dui 
tlie  past  few  year-  testifies  ratlur  to  it-  absence  than  t 
presence  if  tin-  appearance-  figured  by  Laveran,  which 
only  an-  constant,  be  the  results  instead  of  the  can- 
degeneration. 

A  micro  organism  that  has  colonized  the  intestinal  tuba 
may,  during  its  multiplication  and  growth,  evolve  a  sub. 
tile  agent  as  the  immediate  cause  of  the  febrile  phenom- 
ena.  During  tin-  fermentation  which  it  -,1s  up  in  th« 
organic  contents  of  the  intestine  a  substance  may  be  elab- 
orated, analogous  in  the  method  of  it-  production  to  tha 
alcohol  which  appear-  in  saccharine  liquids  under  th( 
influence  of  the  yeast-fungus,  which,  when  absorbed  inU 
the  blood,  may  occasion  the  degenerative  changes  and 
the  paroxysmal  phenomena.  Tin  febrile  action,  on  thU 
view,  represents  the  temporary  intoxication  resulting 
from  tin-  absorption  of  the  product  of  the  fermentation. 

The  intermittence  of  malarial  disease  ha-  been,  until 
recently,  regarded  as  an  obscure  subject.  It  was  cousid. 
ered  a-  inexplicable  as  are  the  laws  of  life,  on  which  i| 
was  conceived  to  depend.  Sauvages,  Bichat,  B 
Piorry,  and  others,  referred  it  tn  tin-  physiological  i: 
mittences  that  occur  in  most  nf  the  phenomena  of  life 
Metcalfe  gives  full  expression  to  these  views  as  foil. 
'•  The  reason  why  the  paroxysms  of  intermittent  fi  i 
return  at  marly  regular  intervals  of  time  must  obviously 
be  sought  in  those  general  laws  of  periodicity  which 
mark  tin-  revolutions  of  the  animal  economy  in  health, 
under  the  influence  nf  season,  changes  nf  temperature, 
day  and  night,  sleeping  ami  waking  —  all  of  which 
modify  tin-  various  functions  in  a  regular  and  uniform 
manner.  The  annual  leafing  and  flowering  of  trees  and 
plants  are  governed  by  thermal  influence.  All  the  phe» 
nomena  nf  nature  are  subject  to  periodicity,  from  the 
revolutions  of  planets  to  those  of  the  atmosphere  and  of 
tin-  ocean,  the  birth,  growth,  and  decay  of  org^ni  1 
bodies.  And  as  there  are  certain  periods  of  the 
most  favorable  to  each  class  ,,f  diseases,  so  an-  then 
tain  periods  of  the  day  when  the  forces  of  lite  are  at  a 
minimum  and  the  system  most  liable  to  the  invasion  of 
fever,  modified  by  circumstances  which  are  often  over- 
looked. This  tendency  tn  periodicity  is  strikingly  exem- 
plified in  many  ol  our  artificial  habits,  which  have  been 
termed  'second  nature.'  For  instance,  if  an  individual 
accustom  himself  to  remain  awake  until  three  o'clock  in 
the  morning  for  several  weeks  or  months,  and  tn  li- 
tem it  will  be  some  time  before  he  can  go  to  sleep  at  an 
earlier  lmur.  although  In-  may  rise  at  seven  in  the  morn- 
ing  ;  and  so  of  many  other  acquired  habits,  all  of  which, 
however,  are  subordinate  to  the  revolutions  of  nature." 

Hut  on  the  bacillary  theory  intermittence  is  readily 
understood.  During  the  febrile  access  tin-  poison  i-  elim- 
inated ;  and  tin-  apyrexial  period  is  equivalent  to  that  of 
incubation  in  specific  fever — the  period  of  accumulation. 
Tin-  extent  of  the  ci  ill  mi/at  ion  and  the  rapidity  of  the 
fermentative  processes  throw  light  mi  the  connection  be- 
tween intermittent,  congestive  intermittent,  and  sub 
tinned  malarial  fevers,  these  being  results  proportioned 
to  the  quantity  nf  the  poison  generated  at  one  time,  and 
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to  the  rapidity  with  which  its  elaboration  is  continued. 
Some  writers  who  have  attributed  malaria  to  vegetable 
decomposition  have  suggested,  in  explanation  of  the  va- 
rious effects  produced  by  its  deleterious  influence,  the 
very  striking  differences  in  the  elementary  constitution  of 
plants — malaria  being  thus  regarded  as  a  genus  produc- 
ing different  diseases  or  different  modifications  of  disease 
according  to  the  plants  evolving  the  miasm.  The  flora 
of  the  marshes  has  been  studied  with  the  view  of  throw- 
ing light  on  this  subject,  but  nothing  has  been  discovered 
tending  to  support  this  theory.  At  the  present  time  the 
accepted  theory  is  that  there  is  but  a  single  noxious 
miasm,  which  produces  different  morbid  effects  accord- 
ing to  the  prominence  of  heat  or  moisture  in  the  condi- 
tions affecting  its  evolution  during  the  decomposition  of 
vegetable  matter,  to  the  state  of  concentration  in  the  miasm, 
and  to  the  constitution  of  the  affected  individual.  Drake, 
although  regarding  the  difference  between  a  simple  in- 
termittent and  a  malignant  remittent  as  greater  than  that 
between  measles  and  scarlet  fever,  considered  all  mala- 
rial diseases  as  but  manifestations  of  the  same  morbific 
influence.  All  varieties  of  malarial  disease  prevail  at  the 
same  time  and  at  the  same  place.  They  frequently 
change  from  one  type  to  another,  the  intermittent  becom- 
ing a  remittent  or  terminating  in  a  congestive  attack,  or 
the  more  continuous  form  subsiding  gradually  into  inter- 
mittence.  The  sequelae  of  all  the  manifestations  arc  iden- 
tical in  character,  and  all  acute  manifestations  are  amen- 
able to  the  action  of  antiperiodic  remedies.  Hence  they 
are  regarded  as  the  offspring  of  the  same  specific  cause. 

The  action  of  quinine  and  other  antiperiodic  remedies 
is  also  understood  on  the  theory  of  an  intestinal  micro- 
phyte. The  paroxysm  may  be  averted,  or  the  remission 
interrupted  and  the  fever  stayed  in  its  course,  but  recur- 
rences take  place  until  the  plantations  of  the  malarial 
microphyte  have  been  uprooted  and  destroyed.  These 
recurrences  have  been  the  occasion  of  as  much  learned, 
.  but  valueless,  discussion  as  the  intermittency  of  malarial 
disease.  The  recurring  phases  of  the  moon  have  sug- 
gested a  connection  with  malarial  fevers  which  has  out- 
lived many  generations  of  observers.  Dr.  Francis  Bal- 
four, in  his  "Treatise  on  Pestilent  Remitting  Fevers," 
1790,  gave  a  full  exposition  of  the  theory  of  sol-lunar  in- 
fluence. According  to  his  view  the  poison  of  the  disease 
is  contained  in  the  intestinal  mucus,  but  its  action  is 
controlled  by  this  mysterious  influence.  Daily  remissions 
and  aggravations,  septenary  returns  and  seasonal  preva- 
lence, were  regarded  as  due  to  the  combined  influence  of 
the  sun  and  the  moon,  the  febrile  state  being  greater  at 
the  diurnal  meridional  periods  than  during  the  inter- 
meridional  intervals  ;  at  the  novi-lunar  and  pleni-lunar 
periods,  extending  three  and  a  half  days  on  either  side 
of  the  new  and  the  full  moon,  than  during  the  interven- 
ing periods  ;  and  especially  at  the  lunar  periods  of  the 
equinoxes  as  compared  with  those  of  the  interequinoctial 
intervals.  Even  at  the  present  time  many  British  medi- 
cal officers  of  large  experience  in  India  continue  to  give 
credit  to  this  theory.  A  certain  connection  no  doubt 
exists,  as  pointed  out  long  ago  by  Lind,  between  the 
moon's  phases  and  the  prevalence  of  fever.  High  tides 
and  low  tides  are  associated  with  the  production  and 
evolution  of  malaria,  by  affecting  the  moisture  of  the 
subsoil  and  the  extent  of  marshy  surface  exposed  at  the 
ebb.  As  late  as  1861  the  influence  of  the  moon  was 
officially  investigated  in  the  Bombay  Presidency,  the 
result  showing  that  paroxysms  of  fever  do  not  occur 
more  frequently  at  one  period  of  the  lunar  month  than 
at  another.  Charles  Smart. 

MALARIAL  AFFECTIONS  IN  CHILDREN.  Malarial 
diseases,  in  some  of  the  forms  at  least,  are  not  less  fre- 
quently seen  in  children  than  in  adults.  The  following 
statistics,  taken  from  the  Out-department  of  the  Demilt 
Dispensary,  will  serve  to  illustrate  this  point:  Of  1,141 
children  under  ten  years  of  age,  treated  by  me  in  the 
year  between  September  1,  1885,  and  the  same  date, 
1886,  104  were  cases  of  malarial  illness.  This  consti- 
tutes about  nine  per  cent,  of  all  the  diseases ;  and,  with 
■the  exception  of  bronchitis,  malaria  was  the  disease  most 


frequently  met  with.  It  is  proper,  however,  to  say  that 
the  district  under  the  care  of  this  dispensary  is  a  highly 
malarious  one,  and,  of  course,  malaria  would  not  hold  so 
high  a  rank  in  other  parts  of  New  York. 

The  conclusion  may  be  reached,  nevertheless,  that 
childhood  and  infancy  afford  no  immunity  from  this 
class  of  diseases,  and  that  we  may  look  for  malarial 
poisoning  as  a  cause  of  illness  with  quite  as  much  readi- 
ness in  children  as  in  adults. 

Age. — Cases  have  been  reported  in  which  the  diagnosis 
has  been  made  during  the  first  week  of  life — the  children 
being  born  while  the  mothers  were  ill  with  malarial  fever. 
In  such  cases  the  disease  could  fairly  be  called  congenital, 
since  so  short  a  period  of  time  would  hardly  suffice  for 
its  development.  The  youngest  child  in  whom  I  have 
made  the  diagnosis  of  malarial  fever  was  six  weeks  old  ; 
and  7  of  the  104  cases  were  in  the  first  year  of  life. 

Nature  and  Pathology. — There  does  not  seem  to  be 
any  essential  point  of  difference,  as  to  pathology  or  causa- 
tion, from  what  obtains  with  adults.  The  reader  is 
therefore  referred  to  the  articles  on  Intermittent  Fever 
and  Malaria  for  the  consideration  of  these  questions. 

Varieties. — Intermittent  fever  has  been  called  the 
"typical  form  of  malaria,"  and  I  think  this  holds  with 
children.  Certainly  the  great  majority  of  my  cases  have 
been  of  distinctly  intermittent  character,  either  quotidian 
or  tertian,  and  the  cases  in  which  there  was  no  interval 
of  apyrexia  were  seldom  seen.  Whether  intermittent  or 
remittent,  quotidian  fever  comprises  most  of  the  cases ; 
Holt  says  four-fifths,  and  I  do  not  think  that  this  is  an 
overestimate.  The  rarer  forms — double  quotidian,  the 
third,  fourth,  and  seventh  day  fevers,  etc. — are  scarcely 
ever  to  be  seen.  We  will  therefore  consider  first  the  clini- 
cal history  of  intermittent  fever  as  manifested  in  infancy 
and  childhood,  and  as  contrasted  with  the  same  in  adults  ; 
and  afterward  the  exceptional  forms. 

Symptoms. — All  authorities  agree  that  chills  are  of 
very  infrequent  occurrence,  if  indeed  they  are  ever  seen, 
under  two  or  three  years  of  age.  I  have  never  seen,  nor 
been  able  to  obtain  from  parents,  a  description  of  a  chill 
in  a  child  under  three  years,  and  very  rarely  in  children 
under  six  or  seven.  After  that  age  chills,  though  per- 
haps slight,  are  usually  present,  and  the  disease  in  other 
particulars  acts  as  in  adults.  But  this  dividing  line  is 
overstepped  in  both  directions.  There  is,  however,  a 
cold  stage,  shown  by  blucness  of  the  lips  and  coldness  to 
the  touch  of  the  hands  and  feet,  in  a  few  of  the  cases. 
The  chill  of  adults  is  sometimes  represented  by  a  convul- 
sion. This  is  not  common,  and  probably  would  apply 
principally  to  those  whose  nervous  organization  was 
highly  sensitive ;  such  children  as  would  have  convul- 
sions from  dentition  or  indigestion.  This  does  not  apply 
to  a  special  class  of  cases,  to  be  mentioned  hereafter,  in 
which  repeated  convulsions  constitute  a  prominent  feat- 
ure. As  a  general  rule,  then,  the  first  or  cold  stage  is 
much  less  pronounced,  and  is  of  shorter  duration,  than 
in  adults  ;  and  the  ordinary  mothers'  description  will  be 
that  fever  comes  on  quite  suddenly,  at  a  stated  time. 
This  time  is  much  more  apt  to  be  the  afternoon  or  even- 
ing than  the  forenoon,  viz.,  in  about  two-thirds  of  the 
cases.  In  one  instance  I  was  told  that  this  occurred  every 
evening  at  about  nine  o'clock,  and  found  that  the  tem- 
perature reached  105°  F.  at  that  hour,  there  being  perfect 
apyrexia  all  through  the  day. 

Generally  the  second  or  hot  stage  is  strongly  marked. 
The  heat  of  the  skin  is  very  evident,  The  face  "is  flushed, 
the  pulse  is  rapid,  sometimes  beating  150  or  even  200  to 
the  minute  ;  and  the  respiration  is  accelerated  to  40  or  50 
per  minute.  The  temperature  rises  to  103°  or  105°,  quite 
rapidly  ;  and  the  frequency  of  the  pulse  and  respiration 
bears  a  proportion  to  it,  as  in  other  febrile  conditions. 
There  is  great  restlessness,  and  the  child  is  clearly  in 
much  discomfort.  Pain  in  the  head  seems  to  be  the 
principal  source  of  this.  Anorexia  is  almost  uniformly 
present,  and  vomiting  quite  frequently  occurs,  irrespec- 
tive of  food  ingested.  Epigastric  pain  is  frequent — ac- 
cording to  Holt,  in  four-fifths  of  the  cases.  The  appear- 
ance of  the  tongue  has  been  considered  characteristic. 
It  is  clear  at  the  edges,  with  a  yellowish  fur  in  the  centre. 
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Bometimea  hypi  raesthesia  of  the  skin  i-  oba  rvable  5Te1 
the d  (ration  is  much  less  than  thai  which 

charactei  izes  the  same  height  of  fever  when  due  i"  some 
Inflammatory  condition,  as  pneumonia,  or  to  Bcarlatina. 
I  have  had  children  brought  to  the  dispensary  in  a  ma 
larial  paroxysm,  and  have  found  atemperature  ol  104 
and  105  .  These  children  would  be  quite  able  to  Bit  up, 
while  one  with  pin  umonia  w ■  »n  1<  1  be  greatly 
prostrated 

Enlargement  "l  thi  should  ul w  aj  - 

foi  It  is  believed  always  to  exist  in  a  malarial  parox 
\vin  and  frequently  to  subside  during  the  intermissions 
Ii  is  often  verj  difficult  to  make  out  satisfactory  palpa- 
tion ■  rented  by  1  be  i  n  of  t  lie  abdi  minal 
i •■in  crying  aud  motion,  and  the  results  i ii 

ived  bj  the  transmission  of  tympan- 
itic resonance  from  a  distended  abdomi         Son 
ae&s  over  the  splenic  region  is  fn  q  ind. 

The  terminates   by   defervescence,  and 

sometimes  with  decided  perspiration,  as  in  adults.     Bui 

fuse  sweating  is  rare  in  children  under  six  oi 
and  is  very  seldom      i  o   in   infants    though  more  fn 
quently  than  is  the  chill  at  the  beginning  of  the  attack. 

in.     01  I      mosl    requent  condition  of  thing  • 

in  a "dinar)  attack  of  intermittent  fever.     Bui  many 

-  are  much  less  pronounced  The  temperature  rise 
is  nol   great     to  102    or  thei  and  in  that  casi 

the  picture  is  quite  different.    The  flushed  face  is  absent, 

iticeablc  ;  the  restlessness  and  tossing  ab 
are  r<  placed  by  languor  ;  there  is  nol  s  >  plain  evidence  of 
pain  in  i he  lii  cnach  ;  and  i he  respiratii m  and 

pulse  are  quickened  to  a  much  less  degree  <»n  visi 
a  child  in  this  condition,  one  would  Bnd  it  lying  down, 
unwilling  to  move  or  be  moved,  pale,  and  nol  to  be 
amused  or  interested  in  things.  A.nd  the  mother's  de- 
scription would  i»-  that  the  child  acted  in  this  manner 
every  a 

[  thii  these  two  conditions  is  almost  al 

wa\  ■unil.     Ii  will  thus  be  seen  that  thi 

is,  in  genera],  alum-  perci  ptiblc  -  the  chill  at  the  be 
ginning  and  the  sweal  al  the  end  bi  ing  absent, 

[n  the  intervals  between  the  paroxysms  the  little  pa 
tients  seem  better,  but  rarely  perfectl)  well.  The  appe- 
tite i-  genera'llj    i ■.  the  tongue  is  coated,  and  there  is 

isl  always  a  couditii f  drowsiness  and  inactivity — 

the  yawning  often  found  in  adults.  The 
face  is  pale,  and  there  are  dark  bluish  rings  under  the  eyes 
These  points  seem  to  me  to  be  very  characteristic  -the 
pallor  n!  the  face,  the  rings  under  the  eyes,  and  the  con- 
dition m|  drowsiness.  The  last  N  frequently  spoken  ol 
by  the  mothers,  without  special  questioning.  This  com 
pleti  i  il   history  oi  the  ordinary   attacks  of  in- 

termittent fever.  Simple  remittent  acts  in  the  same  way, 
and  thi  only  means  of  accurate  differentia]  diagnosis  Lies 
in  demonstrating  by  the  thermometer  a  period  oi  ■ 
pletc  ap\  rexi  i  Pra<  tically  there  is  no  advantage  in  this, 
as  the  prognosis  and  treatment  are  the  Bame  in  both. 
lint  importani  cl  ery  of  a  malarial 

ittent)  element  in  typhoid  fever,  which  was  formerly 
called  infantile  remittent.  I  have  never  made  the  diag 
D08U  "i   typho-malarial  ■  a  child,  and  have  seen 

hut  few  cases  of  tvphoid.  But  I  cannot  see  any  reason 
why  the  two  conditions  should  nol  coexist,  and  I  should 
expect  to  find  the  same  charai  teristics  as  in  the  adult. 

The  pernicious  forms  (algid  ihave  nol 

been  observed  in  children,  at  least  in  New  York,  and 
i In-  opinion  is  general  that  even  in  adults  they  do  nol 
originate  here,  but  in  certain  other  parts  ol  the  world, 
i  l  •  atral  America. 

There  is  a  certain  class  of  i  ases  w  hich,  although  rarely 
seen,  are  entitled,  il  seems  to  me  to  special  mention,  be- 
cause of  the  Importance  of  the  differential  diagnosis;  I 
to  those  in  which  the  cerebro  spinal  bj  Btem  is  i  spi 
cially  affected,  and  which  nevertheless,  could  scarcely 
come  under  the  bead  ol  pernicious  fever  The  promi- 
nent Bymptoma  are:  Genera]  convulsions,  frequently 
violent,  coming  with  each  day'--  febrile  paroxysm,  and 
nol  limited  to  the  first  or  initial  one;  rigidity  of  the 
neck,  with  indications  oi  great  pain  if  the  head  be  forci- 


bly bent  forward     contortion  of  ihc  face  and  frowning 
-  if  the  pain  wen-  intense  ;  eric-  loud,  sudden,  an] 
frequent  ;  pupils  dilating  and  contracting  irrespective  ol 
the  light  .  very  great  hype  ra-stln  -ia  of  the  surface  ; 
vomiting,  frequent  and  sufficiently  sudden  and  violet 
In-  called  projectile.    These  sy  mploms  may  not  all  be  | 
cm  .  but  the  convulsions,  rigid  neck,  and [excessive  vi 
iting  would  constitute  good   reason   for  making  the  di 
ol   meningitis,  and.  if  the  hypera  -the-ia  w<  re  pres- 
■  spinal    meningitis!     Twice  I   have  m 
this  mi-take,  and  found  my  error  only  alter  the 
two  or   three  days.      The  essential  point  in  the  diagm 
is  the  periodicity;  the  convulsions  and  other  sympu 
nuing  suddenly  at  a  certain  lime— as  the  afternoon— 
i    a  stated   lime  also       To  see  a  child  with 
all.  or  nearly  all,  of  these  sy  mptoius  in  full  activity  on 
day,  and  the  next   morning  to  lind  it  perfectly  quiet 
languid,  and   without   elevation  of  temperature,  is  suffi- 
cient  for  the  diagnosis  ;   for  the  variation  in  intensity 
symptoms,  which  is  characteristic  of  meningeal  disi 
cannot    be  so  pronounced  as  in  this  condition.     Further- 
more, the   history  will   he  most   -  in  the  mat 
iagnosis,  for  the  characteristic  symptoms  i 

not  come  suddenly.     There  are  generally  - 

days  of  illness,  shown  by  much  crying,  as  fr pain 

gether  with  \  constipation,  and  fever,  hefon 

com  ulsion  occui's.    Then,  some  symptoms  almost  path 

nomonic  of    i ingitis  are  not   present   in  the  malai 

affection,  viz.,  retracted  abdomen,  irregular  and  inter: 
tent    puNe.    and    irregular  breathing,   or   the    "  I 
Stoke-    respiration        The    fluctuations    in    teni 
belonging  to  meningitis  do  not   reach  the  point  of  a 
rexia,  although  a  high  temperature  is  not  at  al 
t'  ristic  of  this  particular  form  of  malarial  fever.     In 
four  cases  that  1  have  seen,  it  has  not  exceeded  one  i 
dred  and  four  degn 

A    patient    in    thi-  condition   would   therefore  simulate 
a  cast    of  meningitis  fairly    well  advanced,  whereas 
child  affected  with  malaria  would  In-  reported  ahsolu 
well  <  il 

Dr.  Unit   speaks  of  cases  which  simulate  pneumonia — 
presenting   high  fever,  rapid  respiration,  cough,  and  the 
physical  signs  of  active  engorgement  of  the  bin; 
indications  being  all  periodic  in  character. 

The  neuralgias  so  frc<|iiently  found  in  adults  ;,■ 

doin.   if  ever,  to  be  clearly  made  out   in  children.      ! 

latter   have,   as   before   mentioned,  a   gnat  deal 

in    a    malarial    paroxysm,  but    this  seems  I 

pendcnl    on   the    rise  of   temperature,  and    1  have  n< 

found  it   vv  ithOUl   fever. 

Chronic  malarial  infection  or  cachexia  occurs  in  chil- 
dren.    It  leads  to  a  condition  of  anivmia  which  ma) 
come  very  profound.     (Edema,  localized,  a-  in  the  1 

eneral,  is  apt  to  occur  in  this  stale  of  hydraeniia, 
without    kidney    or    cardiac   trouble    to    induce   it.       ' 
spleen     becotlli  \     enlarged,    and    the     liver 

I  in    bluish    pallor  of  the  lace  is  replaced   by  sallow   or 
slightly    jaundiced   coloring.      This   state   of   llii' 
be  found  occasionally,  the  history  being  of  repeated  pre- 
vious attacks,  or  of  a  very  much  protracted  and  oi'sti- 
nate  intermittent  t<  v  cr. 

Covin  k  viioxs     Malaria     is     often     conjoined     with 
other  diseases,  as  bronchitis  and  gastro-intestinal  all 
lions  ;  but  1  think  that  the  combination  is  more  a  matter 
ol  i  hance  than  a  relation  of  cause  and  effect  :  thougl 
in  adults,   almost   any    sickness  seems  to  render  aeti 
previously    dormant    malarious    condition.      <  >f   course, 
such  conjunction  should  greatly  modify  the  manageu 
Malarious  children  are  apl  to  have  attacks  of  follicular 
tonsillitis,  ami  hypertrophied  tonsils.     As  gastric  irrita- 
bility,  shown   by   vomiting,   i-  frequently  prominent   in 
the   course  of  an    intermittent  or  remittent    fever,  per- 
haps  it    would  come   under  the   head    of  complicate 
Instances  ol   periodic   diarrhoa.    or   dysenteric   trouble, 
controlled  by  quinine,  are  said  to  have  been  seen. 

I  >i  vo\os|s. — The  diagnostic  symptoms  of  malarial  dis- 
ease are  :  The  pronounced  periodicity  of  the  febrile  con 
dition  and   other  symptoms;  the   pallor  and  dark   t 
under  tin    eyes    frequently  continuing  through  the  iu- 
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'tervals ;  the  constant  condition  of  drowsiness  and  in- 
activity :  and  the  enlargement  of  the  spleen.  There  are 
several  diseases  which  must,  in  some  instances,  be  ex- 
cluded. Prominent  among  these  is  pneumonia,  as  the 
rapidity  of  the  respiration  may  suggest  this  disease.  In 
it  there  would  be  the  moaning  or  grunting  expiration, 
constant  or  very  frequent  cough,  a  great  degree  of  pros- 
tration, and  early  in  the  sickness  the  physical  signs  of 
consolidation.  But  it  may  require  a  second  or  third 
visit,  and  a  delay  of  twenty-four  hours,  before  we  can 
be  sure.  From  acute  indigestion,  with  fever,  vomiting, 
and  epigastric  tenderness,  the  discrimination  may  be 
nearly  impossible  at  the  first  visit.  The  condition  of  a 
child  suffering  from  habitual  indigestion,  or,  as  the  par- 
ents may  think,  from  intestinal  worms,  often  closely 
resembles  the  less  pronounced  forms  of  malarial  fever. 
But  the  vomiting  in  the  latter  does  not  seem  to  bear  any 
relation  to  food  or  medicines  ingested. 

From  meningeal  disease,  the  differential  diagnosis  has 
been  considered.  Practically,  then,  it  is  often,  if  not  usu- 
ally, necessary  to  wait  until  a  second  visit  before  exclud- 
ing other  affections.  The  irregular  fluctuations  in  tem- 
perature (remissions)  which  occur  in  many  children's 
diseases,  notably  in  measles  and  meningitis;  and  the  more 
rhythmic  remissions  belonging  to  typhoid  fever,  must  be 
borne  in  mind,  since  for  the  most  part  they  do  not  indi- 
cate a  malarial  element. 

Prognosis. — The  prognosis  of  all  malarial  troubles  in 
children  is  exceedingly  good,  since  they  yield  more  quick- 
ly, and,  I  think,  more  completely,  to  autiperiodic  reme- 
dies. But  a  pronounced  case  of  chronic  malarial  poison- 
ing is  very  hard  to  cure.  Improvement  to  a  considerable 
degree  is  to  be  expected,  and  that  in  a  short  time;  but  the 
remedies  seem  to  lose  efficacy,  and  the  bad  condition  is 
easily  resumed. 

Treatment. — Quinine,  of  course,  constitutes  the  essen- 
tial of  treatment.  Children  generally  yield  more  readily 
and  quickly  to  its  influence  than  adults  ;  although  the 
quantity  prescribed  by  the  usual  tables  proportioned  to 
age  ought  frequently  to  be  exceeded.  Much  variety  of 
opinion  is  expressed  on  this  point,  i.e.,  in  regard  to  the 
quantity  to  be  given.  One  author  says  that  one  grain 
once  a  day,  for  a  child  one  year  old,  is  sufficient  to  cure 
a  case  of  pronounced  intermittent.  I  believe  that,  at  that 
age,  one  grain  and  a  half,  every  three  or  four  hoTjrs, 
should  be  given  until  the  last  paroxysm  has  occurred. 
Generally,  the  continuance  of  this  for  two  days  will 
suffice  to  prevent  a  recurrence.  The  drug  should  be 
given  in  diminished  quantity  for  some  days  after  the 
last  paroxysm.  A  solution  is  much  the  most  desirable 
form  for  administration,  and  seems  more  reliable  in 
action.  It  is  sometimes  difficult  to  administer,  because 
of  the  bitterness  of  taste  ;  and  almost  always  this  obstacle 
can  be  overcome  by  giving  the  solution  in  about  two 
tablespoonfuls  of  cold,  strong,  sweetened  coffee.  Should 
immediate  vomiting  be  excited  by  the  drug,  a  cold  wet 
cloth  laid  for  a  few  minutes  over  the  throat,  at  the  time 
the  quinine  is  administered,  will  frequently  check  it. 

Another  available  method  of  administering  quinine  to 
children  is  to  give  it  in  the  form  of  the  "  capsules"  of 
Warburg's  tincture.  The  dried  extract  can  be  taken  out 
of  the  capsules  and  given  in  jelly,  etc.  Warburg's  tinc- 
ture certainly  reaches  some  obstinate  cases,  which  an  or- 
dinary solution  fails  to  cure,  both  among  adults  and  chil- 
dren. 

In  obstinate  cases,  or  in  chronic  malarial  infection,  it 
may  become  advisable  to  make  use  of  arsenic. 

As  to  giving  a  mercurial  purge  (calomel)  before  begin- 
ning the  quinine,  it  seems  to  me  that  it  is  unnecessary. 
There  does  not  seem  to  be  good  reason  to  think  that  it 
facilitates  absorption.  As  to  vomiting,  children  some- 
times do  that  because  of  the  disease,  and  sometimes  as  a 
result  of  taking  the  quinine  ;  and  calomel  does  not  appear 
to  modify  this  symptom. 

If  frequent  recurrences  take  place,  removal  from  the 
malarious  region  becomes  advisable. 
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Thomas  D.  Swift. 

MALPRACTICE.  Cases  in  which  malpractice  is  al- 
leged may  give  rise  to  criminal  prosecutions  of  the  physi- 
cian, or  to  civil  actions  against  him  for  damages.  There 
is  no  good  reason  why  he  should  not  be  liable  to  indict- 
ment if  injury  less  than  that  of  death  results  to  the 
patient  from  grossly  careless  or  grossly  ignorant  treat- 
ment, though  no  case  of  the  kind  is  reported.  If  death 
ensues  under  such  circumstances,  it  is  well  settled  that 
the  attending  physician  or  surgeon  may  be  prosecuted  for 
murder  or  manslaughter. 

I.  Civil  Actions. — To  define  civil  malpractice,  that 
is,  such  error  or  neglect  in  the  treatment  of  a  patient  as 
will  render  the  person  who  commits  it  amenable  in  dam- 
ages, is  by  no  means  easy.  Casper,  an  authority  in  this 
matter,  lays  down  the  rule  that  malpractice  exists  where 
the  course  taken  "  is  in  conflict  with  general  rules  pre- 
scribed for  similar  cases  by  contemporary  medical  science 
and  adopted  in  contemporary  medical  experience."  And 
in  another  place  he  says  that  the  physician  "  should  be 
liable  to  punishment  if  in  a  given  case  he  departs  en- 
tirely from  the  treatment  which  the  great  majority  of 
physicians  of  his  time  adopt  in  such  cases,  and  which 
the  great  majority  of  medical  authorities  recommend  for 
such  cases."  It  is  true  that  this  definition,  when  taken 
literally,  would  include  under  the  head  of  malpractice 
the  employment  of  every  new  remedy  or  treatment,  how- 
ever valuable  ;  for  advances  in  medicine,  as  in  other 
sciences,  can  usually  be  made  only  by  running  counter 
to  the  "great  majority"  of  contemporary  authorities. 
A  few  years  ago,  for  example,  all  the  faculties  of  Europe 
and  America  would  have  united  in  condemning  as  mal- 
practice the  treatment  of  fevers  which  is  now  everywhere 
adopted  by  intelligent  physicians.  Upon  this  ground 
Casper's  definitions  have  been  condemned  in  sweeping 
terms.  Saxinger,  for  instance, in  Maschka's "  Handbuch," 
maintains  that  development  of  medical  science  would 
effectually  be.  stopped  if  this  rigorous  standard  of  mal- 
practice were  adopted.  But  a  little  reflection  shows  that 
Casper  is  right.  He  must  not  be  taken  to  intend  that  he 
who  departs  from  the  received  opinion  and  treatment  is 
guilty  of  malpractice,  though  the  patient  recovers.  He 
means,  of  course,  that  all  such  departures  are  instances 
of  malpractice,  unless  they  are  justified  by  the  event. 
The  physician  or  surgeon  who  strikes  out  a  path  for 
himself  does  so  at  his  peril ;  if  he  succeeds,  he  will  be 
hailed  as  a  benefactor  of  his  race  ;  if  he  fails,  he  will  be 
liable  in  damages  to  the  patient.*     This  rule  may  seem 

*  In  an  English  case,  Slater  vs.  Baker  and  Stapleton  (2  Wilson,  359), 
one  of  the  earliest  recorded  cases  of  malpractice,  this  principle  was 
recognized. 

Tin-  defendant  Baker  was  a  surgeon  of  great  eminence,  noted  also  for 
his  humanity,  who  read  lectures  in  surgery  and  anatomy,  and  had  for 
twenty  years  been  at  the  head  of  St.  Bartholomew's  Hospital.  The 
other  defendant,  Stapleton,  was  an  apothecary  who  assisted  him. 

From  the  evidence  it  appeared  that  the  plaintiff,  having  broken  his  leg. 
was  treated  successfully  by  the  two  defendants  :  that  after  the  bone  had 
been  set  for  a  month  the  surgeon  found  that  "the  leg  was  healing,  and 
in  a  good  way  ;  the  callus  was  formed  ;  there  was  a  little  protuberance, 
but  not  more  than  usual.  One  John  Latham  swore  that  after  nine 
weeks  the  plaintiff  was  well  enough  to  go  home,  that  the  bones  were  well 
united,  that  he  was  present  with  the  plaintiff  and  defendants,  and  at 
first  the  defendants  said  the  plaintiff  had  fallen  into  good  hands;  the 
6ecoud  time  he  saw  them  all  together  the  defendants  said  the  same, 
but  when  he  saw  them  together  a  third  time,  there  was  some  alter- 
'  cation  ;  he  said  the  plaintiff  was  then  in  a  passion,  ami  was  unwill- 
ing to  let  the  defendants  do  anything  to  his  leg."  What  occurred  on  this 
third  visit  was  thus  stated  by  the  plaintiff's  daughter :  "  The  third  time 
the  defendants  came  to  the  plaintiff,  Baker  took  up  the  plaintiff's  foot 
in  both  his  hands,  and  nodded  to  Stapleton,  and  then  Stapleton  took  the 
plaintiff's  leg  upon  his  knee,  and  the  leg  gave  a  crack,  when  the  plaintiff 
cried  out  to  them  and  said,  l  You  have  broke  what  nature  had  formed  ! T 
Baker  then  said  to  the  plaintiff,  '  You  must  go  through  the  operation  of 
extension,'  and  Stapleton  said,  '  We  have  consulted  and  done  for  the 
best.'  "  Thereupon,  in  the  words  of  another  witness.  Baker  put  on  to  the 
plaintiff's  leg  "  an  heavy  steel  thing  that  had  teeth,  and  would  stretch  or 
lengthen  the  leg."  and  three  or  four  months  afterward  the  plaintiff  was 
"still  very  ill  and  bad  of  it."  A  surgeon  being  called  as  a  witness,  swore 
k*  that  in  cases  of  crookeel  legs,  after  they  have  been  set,  the  way  of  making 
them  straight  is  by  compression,  and  not  by  extension,  and  said  he  had 
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hard,  bul  it  Is  salutary.  It  is  easy  to  foresee  what  havoc 
mlghl  be  wroughl  by  unprincipled  and  reckless,  or  even  by 
conceited  or  fanciful,  practitioners,  if  they  were  allowed 
to  justify  the  mo8l  bizarre  treatmi  nl  by  alleging  the  -in 
ty  of  their  motives.  Even  gross  and  culpable  ignorance 
might  be  covered  up  under  the  pretence  of  a  new  idea  as 
to  the  true  method  of  procedure,  Nor  i-  it  reasonable  to 
believe  thai  this  rule,  namely,  thai  whoever  departs  from 
the  n  1 1  ived  opinion  and  practice  does  so  a1  bis  peril,  can 
have  any  appreciable  effecl  in  retarding  the  development 
ot  medical  science.  It  was  never  observed  that  inventors 
in  the  other  arts  and  sciences  lack  confidence  in  their 
achievements  ;  and  it  i-  absurd  t"  Buppose  thai  they  who 
have  made  real  disci  r\  eries  in  physics  or  surgery  \\  ill  be 

■  red  from  putting  them  to  the  test  by  fears  of  a  suit 
for  malpractice.  There  is,  however,  one  possible  case  in 
which  a  departure  from  the  general  practice  might  be 
justified,  even  though  it  had  resulted  unfortunately  for 

patient.  If  it  could  be  proved  by  the  evidence  of 
physicians  competent  to  testify  in  the  matter  thai  the 

jti  p,  whether  in  medicine  or  Burgery,  though  n 
though!  of  before,  was  yel  justifiable  on  a  prioi    grounds, 
bo  thai  a  good  physician  mighl  well  have  believed  in  its 
bad  it    i"  sted   to  him),  so  far  as  he 

could  do  bo  wit  limit  trial  in  such  a  case  the  employment 
of  the  new  course  would  probably  nol  be  held  to  consti- 
tute malpractice,  even  though  ii  failed  where  the  ordi- 
nary remedy  would  have  been  likely  to  succeed. 

the  use  of  a  highly  valuable  remedy  or  cou 
treatment  may  tail  entirely  when  it  i-  first  tried,  not,  as 
might  appear  to  the  spectators,  because  ii  was  futile  in 
itself,  bul  because,  though  better  than  any  other  known 
treatment  for  the  purpose,  it  was  yel  insufficient  to  over- 
come the  force  of  the  disease  in  the  particular  case.  If 
the  first  fever  patient  upon  whom  the  cooling  treatment 
was  employed  had  died,  the  physician  would  have  been 
liable  for  malpractice,  unless  he  could  have  Bhown,  as 

JU8I  d.    that    his    treatment,    though    new.    was 

good. 

According   to  a  text  l k    of   recognized   authority, 

"malpractice  can  only  be  affirmed  where  the  physician 
has  bi  i  aside  principles  established  in  the  school  of  which 
he  professes  to  be  a  member,  and  neglected  to  employ 
means  which  an-  usually  employed  by  respectable  phy- 
sicians of  his  class  and  locality  under  similar  condi- 
tions, 

Chief-Justice  Tyndall  laid  down  the  law  on  this  subject 
l'.\  erj  person  who  enters  into  a  learned  pro- 
fession undertakes  to  bring  to  the  exercise  of  it  a  reason- 
able degree  of  care  and  skill.  He  doe-  not,  it"  he  is  an 
attorney,  undertake,  al  all  events,  to  gain  the  cause  ;  nor 
doe- a    surgeon    undertake   that    lie   will  perform  a  cure; 

nor  dot  -  the  latter  undertake  to  use  the  highest  possible 
I    -kid.  a- there  ma)  bi  persons  of  higher  educa- 
tion and  greater  advantages  than  himself  ;  bul  he  under- 
take- to  bring  a  fair,  reasonable,  and  competent  degri 
skill.      And  in  an    acti  I    him   by  a    patient  the 

question  for  the  jury  is  «  hether  the  injury  complained  of 
inu-t  be  referred  to  a  want  of  a  proper  degree  01  -kill  and 
in  the  defendant  or  not.  Hence  he  is  never  pro- 
sun  i  Ktraordinary  skill  or  for  extraor- 
dinary diligence  and  cat  i 

Ii  i-  implied  in  the  foregoing  definitions  that  a  physi- 
cian or  surgeon  musl  tir-t  possess  the  ordinary  skill  and 
kn  :   his  time  in  relation  to  his  art;  and 

y,  that  he  mii-i  exercise  such  skill  and  knowledge. 


Instrument  spoken  of  f..r  extension."    I 

..    vi'i-.ll.'t  Ot 

.  t  on  appeal,  the 

i*hm  the  plaintiff  ought  torecelvt  ..  gaUs- 

bed;  bat,  then,  Ii  is  -aid.  the 

—me.    The 

whether  the  evidt 

dntifl  has  obtained 

.  itiey  will  establish  such  i.r- 

.  this 

ni  iv  instrument,  and  if  ii  waa, 

■  the 

■  help 

•i.tly  and  un- 
xkitfi;..  known  roll  ■ 


Malpractice  may  result  from  ignorance,  from  stupidity, 
or  from  recklessness. 

For  i  rror-  of  judgment,  either  in  diagnosis  or  in  the 
choice  of  remedies,  the  physician  i-  not  responsible,  tin- 
less  they  are  so  gross  as  to  imply  culpable  ignorance  r 
carelessness. 

In   an   English   case  the  court   said:   "To   render  a 
medical  man  liable,  even  civilly,  for  negligence*  or  want 
of  due  care  and  skill,  it  is  not  enough  that  there  has 
a  less  degree  of  -kill  than  some  oilier  medical  man  might 
have  shown,  or  a  less  degree  of  care  than  even  he  bin 
might  have  bestowed  ;  j  nor  i-  it  enough  that  he  bin 
aekn  some  degree  of  want  of  care,  there  must 

have  been  a  want  of  competent  and  ordinary  care  and 
skill,  and  to  such  a  degree  as  to  have  let!  to  a  bad  result '' 
(Rich  m   Pierpont,    8P.  and  V 

In  Bimonds  b».  Henry  (39  Maine.  155)  the  jury  v. 
Btructed  that  if  the  physician  had  used  all  the  know), 
and  skill  to  which  the  art  of  medicine  had  at  that 
advanced,  nothing  more  would  be  required  of  him.     An 
exception  to  this  charge  having  been  taken,  the  Supreme 
I  ourl    saiil  •   "It   is  undoubtedly  correct  that    no   more 
would  be  required  of  him.     But  upon  legal  principles, 
could  so  much  be  required  of  him  ':     We  think  not.     If 
it  could,  then  every  professional  man  would  be  bound 
to  pi  highest   attainment-,   and  to  exercise  the 

greatest  -kill  in  hi-  profession.  Such  a  requirement 
w  ould  be  unreasonab 

"  The  diligi  nee  and  skill  required  are  n  asonable  or  or- 
dinary diligence  and  skill,  such  as  are  manifested  or  pos- 
sessed by  the  profession  as  a  body,  not  the  highest  degree, 
not  that  degree  which  i-  possessed  only  by  the  most  emi- 
nent of  the  profession  i  McClelland's  "  Civil  Malpracti 
p.  521,  where  many  legal  decisions  are  cited). 

It  is  hardly  necessan  to  remark  that  physicians  cannot 
be  presumed  to  warrant  the  recovery  of  "their  patients.* 
If,  however,  a  physician  makes  a  contract,  written  or 
verbal,  to  cure  hi-  patient  and  fails  to  do  so,  be  will  be 
held  to  have  broken  the  contract,  and  no  compensation 
will  be  due  him,  although  it  can  In-  shown  that  the 
tire  to  recover  was  not  owing  to  want  of  skill  or  care 
upon  his  part.4 

The  same  rules  of  law,  in  respect  to  m  sppH 

both    to    physicians   and  attorneys,  and  to  any   pel 
who  engage  to  perform  services  tor  another.     In  the  text- 
books and   in  many  judicial  opinions  a  distinction  has 
been  taken  in  the  degrei  iligence.  dividing  it  into 

ordinary  and  gross  n<  gligence  ;  and  it  has  been  said  that 
when  one  undertakes  to  render  a  service  for  another 
gratuitously  he  will  lie  held  responsible  for  gross  negli- 
gence only.  The  legal  correctness  of  this  distinction 
however,  been  denied  bv  eminent  authorities.  In  the 
cast  of  VTilson  vs.  Brett  (11  M.  and  \\\.  113),  Baron  Rolfe 
remarked  :  "  I  said  I  could  see  no  difference  between  neg- 
Iigence  and  gross  negligence;  thai  it  was  the  same  thing 
with  the  addition  of  a  vituperative  epithet.  There  is  a 
tendency  in  both  the  English  and  American  court-  lately 
to  repudiate  the  use  of  the  term-." 

Mr.  Justict  Curtis,  of  the  Supreme  Court  of  the  United 
States,  said  :  "  It  may  be  doubted  if  these  terms  '  slight,' 
'  ordinary,' and  '  gross '  can  be  usefully  applied  in  prac- 
tice." 

In  one  case  Chief-Justice  1 'alias  showed  that  his  un- 
der-landing of  the  word  "  gross,"  when  applied  to  neg- 
ligence, amounted  to  mere  vituperation,  for  he  -aid: 
" Gross  negligence  i-  where  the  defendant  or  hi-  ser- 
vants have  not  taken  the  same  (are  of  the  property  as ■ 
prudent  man  would  have  taken  of  his  own."  In  other 
words.be  held  thai  ordinary  negligence  is  gross  negli- 
gence. 

Ilui  whether  or  nol  the  law  discriminates  between  differ- 
ent d  I  negligence,  it  is  certain  that  a  physician  or 
surgeon  <  annul  i  scape  thechargeof  malpractice  by  taking 

*  The  term  " negligence"  i-  used  throughout  the  present  article,  and 
in  tho  literal  subject  generally,  -  word  indicating 

.i  a  physician   in  the  treatment  "f  1 

:    in  want  of  due  skill  or  want  ot  due  cars, 
t  Thai  Is,  .  oare,  such  as  it  would  be  unnecessary  and  un» 

iblc  fur  a  physician  to  bestow  in  cases  of  the  kind  generally. 
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advantage  of  such  a  distinction.  The  principle  is  that  if 
the  person  who  undertakes  to  perform  a  service  for  an- 
other, gratuitously  is  not,  and  does  not  pretend  to  he 
skilled  in  the  art  or  husiness  concerned,  then  he  is  liable 
only  for  gross  negligence  ;  and  in  all  other  cases  the  per- 
son who  does  a  service  for  another,  though  gratuitously, 
and  at  his  own  suggestion,  is  liable  for  ordinary  negli- 
gence, i.e.,  such  negligence  as  a  man  of  ordinary  skill 
and  prudence  would  avoid.  In  other  Avoids,  a  profes- 
sional man,  or  one  who  gives  himself  out  as  such,5  is 
liable,  but  a  layman  is  not  liable  for  ordinary  negligence 
in  the  treatment  of  a  patient.*  A  leading  case  on  this  sub- 
ject is  that  of  Shiels  vs.  Blackburn,  stated  in  Story  on 
Bailments,  section  180,  as  follows  :  "  A  merchant  had  un- 
dertaken gratuitously,  but  not,  as  it  should  seem,  offi- 
ciously, to  enter  certain  goods  of  the  plaintiff  at  the  cus- 
tom-house with  his  own  goods  of  the  like  kind,  and  by 
mistake  he  entered  them  by  a  wrong  name,  so  that  all  the 
goods  were  seized  and  lost,  both  the  plaintiff's  and  his 
own.  An  action  was  brought  by  the  plaintiff  to  recover 
damages  for  this  misfeasance,  and  upon  full  considera- 
tion the  court  held  that  as  there  was  not  any  gross  negli- 
gence the  action  would  not  lie."  .  .  .  Mr.  Justice 
Heath  said:  "The  defendant  was  not  guilty  either  of 
gross  negligence  or  fraud.  He  acted  bona  fide.  If  a 
man  applies  to  a  surgeon  to  attend  him  in  a  disorder  for 
a  reward,  and  the  surgeon  treats  him  improperly,  there  is 
gross  negligence,  and  the  surgeon  is  liable  to  an  action. 
The  surgeon  would  also  be  liable  for  such  negligence  if 
he  undertook  gratis  to  attend  a  sick  person,  because  his 
situation  implies  skill  in  surgery.  But  if  the  patient  ap- 
plies to  a  man  of  different  employment  or  occupation  for 
his  gratuitous  assistance,  who  either  does  not  exert  all 
his  skill  or  administers  improper  remedies  to  the  best 
of  his  ability,  such  person  is  not  liable.  It  would  be  at- 
tended with  injurious  consequences  if  a  gratuitous  un- 
dertaking of  this  sort  should  subject  the  person  who 
made  it,  and  who  acted  to  the  best  of  his  knowledge,  to 
an  action." 

Mr.  Justice  Wilson  said:  ""Where  the  undertaking  is 
gratuitous,  and  the  party  has  acted  Ikoki  fide,  it  is  not 
consistent  either  with  the  spirit  or  the  policy  of  the  law 
to  make  him  liable  to  an  action.  A  wrong  entry  at  the 
custom-house  cannot  be  considered  as  gross  negligence 
when,  from  the  variety  of  laws,  etc.,  reliance  must  be 
placed  on  the  clerks  in  the  office." 

Lord  Loughborough  said  :  "I  agree  with  Sir  William 
Jones  that  where  a  bailee  undertakes  to  perform  a  gratu- 
itous act,  from  which  the  bailor  is  alone  to  receive  benefit, 
then  the  bailee  is  only  liable  for  gross  negligence.  But 
if  a  man  gratuitously  undertakes  to  do  a  thing  to  the  best 
of  his  skill,  where  his  situation  or  profession  is  such  as 
to  imply  skill,  an  omission  of  that  skill  is  imputable  to 
him  as  gross  negligence.  If  in  this  case  a  ship-broker  or 
clerk  in  the  custom-house  had  undertaken  to  enter  the 
goods,  a  wrong  entry  would  in  them  be  gross  negligence, 
because  their  situation  and  employment  necessarily  imply 
a  competent  degree  of  knowledge  in  making  such  entries. 
But  when  an  application  under  the  circumstances  of  this 
case  is  made  to  a  general  merchant  to  make  an  entry  at 
the  custom-house  such  a  mistake  as  this  is  not  to  be  im- 
puted to  him  as  gross  negligence." 

The  foregoing  quotations  have  been  made  at  length, 
in  order  to  give  a  clear  and  full  statement  of  the  law 
upon  this  important  point.  It  is  difficult  to  reconcile  all 
the  decisions  upon  the  subject,  but  the  principles  laid 
down  as  above,  in  Shiels  vs.  Blackburn,  are  undoubt- 
edly sound.  They  do  not,  however,  include  those  cases 
where  a  layman  undertakes  to  perform  a  service,  not 
only  gratuitously,  but  officiously,  preventing,  perhaps, 
the  employment  of  a  physician,  and  representing  himself 
to  possess  for  the  matter  in  hand  a  skill  in  which  he  is 
really  lacking.     It  is  probable  that  in  such  a  case  the 

*  "  We  read  a  pleasant  story  of  a  man  who  had  sore  eyes  and  came  to 
a  horse-doctor  for  relief.  The  doctor  anointed  his  eyes  with  the  same 
ointment  he  used  among  his  horses,  upon  which  the  man  falls  blind,  and 
the  cause  is  brought  before  the  judge,  who  acquits  the  physician.  '  For 
if  the  fellow,'  says  he,  '  had  not  been  an  ass,  he  had  never  applied  him- 
self to  a  horse-doctor ' "  (Puffendorf,  L.  of  Nat.  and  Nations,  Lib.  5, 
Cap.  4,  Sect.  3,  fm.  Saadi). 


agent  would  be  held  liable  for  ordinary  negligence  ;  and 
if  his  treatment  of  the  patient  resulted  in  death,  he  might, 
if  the  case  were  an  aggravated  one,  be  convicted  of  man- 
slaughter. There  is,  however,  much  conflict  of  authority 
as  to  the  liability  of  laymen,  some  courts  holding  that  if 
the  motives  of  the  amateur  practitioner  are  good,  he  can- 
not be  held  responsible  for  the  most  rash  or  ignorant 
treatment. 

Higgins  vs.  McCabe  (126  Mass. ,  13)  was  an  action  against 
a  midwife  for  negligently  treating  the  eyes  of  a  newly  born 
child  so  that  it  became  totally  blind.  *  The  facts  were  as 
follows  :  The  infant  began  to  suffer  from  inflammation 
in  the  eyes  about  three  days  after  its  birth.  The  mother 
proposed  to  send  for  a  physician,  but  the  midwife  dis- 
suaded her,  saying  that  the  doctor's  washes  would  burn 
the  child's  eyes  out ;  that  the  trouble  was  a  very  slight 
one  ;  that  she  had  cured  it  in  other  cases,  and  could  do 
so  in  this  one.  She  treated  the  eyes  with  rose-water,  and 
subsequently  with  egg  and  sugar.  In  two  months  the 
child  became  entirely  blind.  Medical  witnesses  testified 
that  the  disease  was  purulent  ophthalmia,  and  could  prob- 
ably have  been  cured  if  proper  remedies,  such  as  a  solu- 
tion of  alum,  or,  in  a  severe  case,  nitrate  of  silver,  had 
been  applied. 

The  court  charged  the  jury  as  follows  :  .  .  .  "  The 
representations  of  the  defendant  that  she  could  cure  the 
child  with  simple  remedies  and  washes,  that  she  had 
cured  other  children  in  the  same  way,  who  were  simi- 
larly afflicted,  and  that  there  was  no  need  of  a  doctor, 
were  but  the  expression  of  an  opinion  as  to  the  efficacy 
of  her  remedies,  and  did  not  imply  that  she  under- 
took to  use  that  higher  skill  of  the  medical  profession 
which  is  required  in  the  treatment  of  the  more  compli- 
cated and  delicate  organs.  The  question  was  whether 
she  had  discharged  the  duty  which  she  assumed  with 
that  skill  which  she  professed  to  have,  and  with  that 
diligence  which  might  reasonably  be  expected  of  her. 
Upon  that  question  the  fact  that  the  service  was  rendered 
without  compensation  must  have  an  important,  if  not 
decisive,  bearing.  It  is  often  said  that  a  gratuitous  agent 
is  liable  for  gross  negligence  only ;  but  without  regard  to 
degrees  of  negligence,  it  is  plain  that  the  duty  imposed 
upon  such  an  agent  is  less  stringent  than  when  the  service 
undertaken  is  founded  upon  a  consideration  paid.  Under 
the  rule  requiring  ordinary  care  as  applied  to  this  case, 
we  see  no  evidence  of  neglect  in  any  degree.  A  physician 
must  apply  the  skill  and  learning  which  belong  to  his 
profession  ;  but  a  person  who.  without  special  qualifica- 
tion, volunteers  to  attend  the  sick,  can  at  most  be  only  re- 
quired to  exercise  the  skill  and  diligence  usually  bestowed 
by  persons  of  like  qualifications  under  like  circumstances. 
To  hold  otherwise  would  be  to  charge  responsibility  in 
damages  upon  all  who  make  mistakes  in  the  performance 
of  kindly  offices  for  the  sick.  ...  It  was  not  a  case 
where  the  defendant,  as  in  the  cases  cited  by  the  plaintiff, 
assumed  to  act  as  a  regular  surgeon  or  a  regular  prac- 
titioner."     Verdict  for  the  defendant. 

It  is  difficult  to  believe  that  this  case  was  rightly  de- 
cided ;  and  it  is  certainly  going  pretty  far  to  say  that  the 
midwife's  representations  "  were  but  the  expression  of  an 
opinion  as  to  the  efficacy  of  her  remedies,  and  did  not  im- 
ply that  she  undertook  to  use  that  higher  skill  of  the 
medical  profession  which  is  required  in  the  treatment  of 
the  more  complicated  and  delicate  organs."  This  can  be 
so  only  by  a  kind  of  legal  fiction,  inasmuch  as  the  mid- 
wife represented  not  only  that  she  was  ecpially  skilful 
with  regular  physicians,  but  that,  for  the  case  in  question, 
she  had  more  skill  than  they,  for  she  declared  that  she 
could  heal  the  eyes  which  the  doctor's  washes  would  de- 
stroy. 

It  might,  however,  be  held  that,  inasmuch  as  her  repre- 
sentations concerned  her  ability  in  that  particular  case 
only,  she  could  not  on  the  strength  of  tnem  be  consid- 
ered to  give  herself  out  as  a  physician  generally,  and, 
therefore,  she  acted  merely  as  a  layman.  This,  of  course, 
is  a  refinement  of  meaning  which  could  hardly  have  been 
intended  by  the  midwife  or  understood  by  the  child's 
mother,  but  it  furnishes  perhaps  the  ground  of  the  opin- 
ion, although  it  is  not  clearly  stated.     Even  in  this  view, 
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however,  the  case  ia  one  of  a  defendanl  who  officiously 
prevented  the  employment  ofacompetenl  p.  reon  and 
i-  thus  distinguished  from  that  "i  Shlels  n».  Blackburn, 

li  remains  to  notice  certain  particular  circumstances, 
the  *  sistem  e  of  «  hick  qualifies  the  gi  n<  ral  rule  of  action- 
able ncgligi  rin-  must  Important  of  these  is  contrib- 
utory negligence,  as  i>  is  called,  on  the  pari  of  the  patient. 
'I  In  law  is  that  a  patient  cannot  n  images  if 
i  ..i  disobedience  is  partly  the  cause 
of  iii  tl though  the  physician  also  has  been  negli- 
iiui  if  the  harm  caused  by  th<  ce  ol  the 
physician  eparated  from  that  which  is  owing  to 
the  i  auli  ci  the  patient,  then  the  physician  K  to  that  de- 

ile  in  damages      ( lr,  if  ii   can   be  pro 
thai  the  injury  must  have  followed  tin-  negligence  of  the 
physician,  even  though  the  patient  had  nol  been  a 

then,  also,  the  physician  is  liable  forthe  result     In 
the  i  ase  ol  H  Thompson  1 109   Ma       286  .  the 

jury  were  rightly  instructed  as  follows :  "If  it  be  im 
sible  to  separate  the  injury  occasioned  by  the  neglect  of 
the  plaintiff  from  thai   occasioned  by  the  i  ol  1 1 1  <  ■ 

ndant,  the  plaintiff  cannol   recover,      li.  however, 
they  can   be  separated,  for  such  injury  as  the  plaintiff 
may  show  thus  proceeded  solelj    from  the  wanl  ol 
dinar]   -kill  or  ordinary  care  ol  the  defendant,  he  may 
1.. ... 

*In  one  case  il  was  held  thai  if  a  physician  has  injured 
the  plaintiff  by  his  negligence,  the  refusal  of  the  patient 
to  allow  an  operation  bj  another  physician  to  repair  th< 
injury  is  nol  contributory  negligence,  unless  there  was  a 
reasonable  assurance  ol  the  success  of  the  operation.  It. 
1 1 1 .■  i \  have  been  negligence  in  the  patient,  ii  is  said,  t<>  re- 
fuse the  opportunity,  bul  ihis  will  nol  preclude  bis  p  .  <.\ 
ery  of  damages  I  rom  the  defendant." 

A-~  regards  minor-,  insane  persi  ms,  and  drunkards,  con 
tributory  negligenci  cannol  be  imputed  to  them,  gener- 
ally Bpeaking;  bul  in  each  particular  case  the  question 
must  be  settled  whether  or  nol  the  patient  bad  sufficient 
capacity  to  understand  and  control  his  actions  in  respeel 
to  lii-  injury  or  disease,  and  the  remedies  prescribi  d.  It. 
for  example,  a  physician  Bhould  put  .a  dangerous  medi- 
cine into  the  hands  of  such  a  patient,  with  proper  in- 
structions, and  he  subsequently  takes  an  overdose  and  is 
poisoned,  contributor]  negligence  could  nol  be  proved, 
unless  ji  were  shown  that  the  patient  bad  sufficient  capac- 
ity, notwithstanding  bis  youth,  insanity,  or  intoxication, 
i-n  ■  the  ph\Qi:  i  m  la  trusting  him  with  th:  im  di:  in; 

It  di  on  the  part  of  such  a  patient  is  imputable 

i  ■  his  parents  or  attendants,  l"  ing  due  t..  their  neglei  t, 
ami  nol  to  any  oversight  or  mistake  on  the  part  of  the 
physician,  then  contributor]  negligence  will  be  < 
lished  with  the  same  effeel  as  ji  ii  were  the  negligence  of 
the  patienl  himself.  Bul  if  the  injury  sustained  b]  the 
patient— whatever  liis  mental  capacity  -is  due  to  the  neg 
ligence  of  his  physician,  he  inaj  recover  damages  against 
liiin.  although  the  injury  lias  bc<  n  b 

ii  -in. •  on  the  pari  of  parents  or  attendants.1 

Finally,  ii  is  a  general  principle  of  law  that  even  where 
there  is  contributor]  negligence  on  the  pari  of  the  plain- 
till'  he  may.  nevertheli  i  damages  for  wilful  or 
intentional  negligence  on  the  pari  of  the  defendant.  The 
driver  ol  a  carriage  who  deliberately  runs  over  a  foot- 
traveller  is  nol  absolved  by  the  fact  thai  the  pedestrian 
was  neglige nl  in  the  time  and  place  which  he  chose  for 
the  road.  A  surgeon  who  should  cul  off  a  man's 
'1%  knife  whin  better  instruments  wire  at 
band  would  still  be  liable  in  damages  for  his  negligence, 
although  the  patient  had  contributed  to  the  evil  effects  by 
drinking  a  bottle  ol  rum. 

An.. ih.  i  qualification  of  the  general  rules  as  to  what 

constitutes  malpractice  is.  thai  a  physician  is  to  be  judged 

by  the  principles  ol  the  Bchool  to  which  he  belongs.8 

If  In-  holds  himsell  oul  n-  a  homoeopathic,*  or  as  a  bo- 

tanii  it  will  be  sufflcii  nl  for  him  to  show  thai  his 

tmenl  lias  been  in  accordance  with  homoeopathic  or 

mica!  principles,  as  the  case  may  be.     This  rule  is  bo 

obvious  that  ii  requin  -  no  comment. 

A  more  dangerous  principh  is  that  laid  down  In  some 


hooks  to  the  ellect  that  city  and  country  physicians  should 
lie  tried  by  dillerenl  standards  ;  that  skill  and  knowli 
which  are  ordinary  in  the  city  might  be  extraordinary 
the  country.     Thus  in   ■■  Wharton  on   Xegligen 

il   is  Baid     "  In  a  city  there  arc  main  means  of  pi 
fessional  culture  which  are  inaccessible  in  the  country. 
In  a  city  hospitals  can  be  readily  walked,  and  new  bi 
and  appliances  promptly  purchased,  and  lihrarii 
visited  ;  and  iii   a  city,  also,  c\isi-  that   intercourse  with 
eminent    professional  men   which   leads   not   only  to 
promotion  of    |  mid  culture,  bul  to  the  fn 

change  of  new  mode-  ol  In  atmi  nt.  In  the  country  such 
opportunities  do  nol  exist.  What  is  due  diligence,  th 
fore,  in  the  city  is  not  due  diligence  in  the  country, 
and  what  is  due  diligence  in  the countn  is  not  due  di'li- 
gence  in  a  city.  Hence  the  question  of  diligence  in  i 
particular  case  is  to  bedetcrmined,  not  by  inquiring  what 
would  be  the  average  diliL'i  nee  of  the  profession,  hut 
w  hat  would  be  the  diligence  of  an  honest,  intelligent,  and 
nsible  experl  in  the  position  in  which  the  defendant 

Was  p laced." 

It  is  DO  doubl  true  that  new  methods  and  new  appli- 
ances become  known  more  easily  and  quickly  in  the 
city  than  in  the  country,  and.  to  the  extent  which  this 
fad  implies,  the  rural  practitioner  should  be  judged  mora 
leniently  than  his  urban  contemporary  :  but  it  may  lie 
doubted  il  the  principle  i-  not  carried  too  far  in  tin 
tract  just  quoted.  It  is  in  surgen  .  perhaps,  more  than  in 
physics  that  the  remoteness  <jj  the  country  doctor  pi 
him  at  a  disad\  ant.. 

The  case  of  Small  r*.  Howard  (138  Mass.,  131)  was  ad 
action    against    a    physician    residing    in    the    villagi 
Townsend,  Mass.,  for  malpractice  in  the  treatment  i 
severe  wound  upon  the  plaintiff's  thumb.     Il  was  in  evi- 
dence thai  an  eminent   surgeon   lived   about  four  n 
from  the  defendant's  house. 

The  judge  instructed  the  jury  that  the  defendant  "  was 
bound  to  possess  thai  skill  only  which  physicians  and 
surgeons  of  ordinary  ability  and  skill,  practising  in  simi- 
lar localities,  with  opportunities  for  no  larger  experience, 
ordinarily  pi  Ssess,  and  he  was  not  bound  to  possess  that 
high  di  gree  of  arl  and  skill  possessed   by  eminent  sur- 

qs  practising  in   large  cities  and  making  a  speci 
of  the  practice  of  surgery  :  "  and  further,  that   if  the  i 
was  one  which  the  defendanl  had  not  the  requisite  skill 
and  experience  to  treat,  he  should  have  referred  the  plain- 
ii:l  to  a  more  skilful  surgeon. 

These  instructions  w<  re  held  to  '»■  (  ran 

Ii  must  nol  be  supposed  thai  the  particular  neighbor* 

1 1  in  which  the  defendant  practises  is  to  furnish  the 

.standard  of  efficiency  by  which  he  should  be  juu. 

In  Qramm  r*.  Boener(56  Ind.,  p.  501)  the  judge  n 
to  instruct   the  jury  that  the  question   was  whether  the 
defendanl  had  "employed  such  reasonable  skill  and  dili- 

i   as  arc  ordinaril]    exercised  in  his  profession  i 
locality  whi  r<  /"  prat 

The  Supreme  Court  held  that  he  was  righl  in  refusing 
ive  this  charge,  saj  ing  : 

■■  li  seems  to  us  that  ph]  or  surgeons  practising 

in  small  towns  or  rural  or  sparsely  populated  districts, 
are  hound  to  possess  and  exercise  at  least  the  averagt 

■  ■I  skill  possi  ssed  and  exercised  by  the  profession  in 
such  localities  generally.     .     .  There  might  be  but 

few  practising  in  the  given  locality,  all  of  whom  mi 
be  quacks,  ignorant    pretenders   to   knowledge   not    | 
sessed  b]  them,  and  it  would  not  do  to  sa>  thai  beci 
one  possessed  and  exercised  as  much  skill  a- the  others 
he  could  nol  be  chargeable  with  the  want  of  reasonable 
skill." 

There  are  other  accidental  circumstances,  such  as  the 

•  l:  2    Muss.,    11.:.  the  curt 

motions  ex.  that   it  tin- defendant 

••ipetent.  ..r  if  he  f.-lt  thai  he  w;e-  not  eonipetcnt  t. 
immended  the  plaintiff   !••  employ  am 
■   in  :  Hun  if   In   u:i~  competent  and  fell  that  he  was  » -« ■  1 1 1 1 •-.  - ■ 
in  .e  t li.-  cane,  bul  a  n  01  in  doubt  »-  t..  the  nature  ami  extent 

..(  tli.   inn,'  |  to  n-<-  hi-  heal  judptncnl  a-  t"  whether  ha 

eon.     The  instruction-  arc  clcarlj  o.rrect. 
re  ii  aurgeon  to  possess  coui|>etent  skill 
i.  but  bold  lam  liuble  fur  exercising  tin  in." 
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impossibility  of  procuring  proper  instruments,  or  illness, 
or  exhaustion,  which  might  excuse  a  lack  of  skill  or  care 
that  would  usually  constitute  malpractice.  A  practi- 
tioner laboring  under  any  such  disadvantage,  not  put- 
ting himself  forward,  but  acting  in  the  absence  of  other 
physicians,  could  hardly  be  held  responsible  for  au  injury 
directly  caused  by  his  disability. 

It  is  plain  that  a  physician  must  be  liable  for  the  negli- 
gence of  an  assistant  to  whom  he  intrusts  the  care  of  a 
patient.  Dr.  Ordronaux  says:  "The  service  which  a 
physician  is  called  upon  to  render  is  a  personal  trust,  the 
moving  consideration  to  which  is  his  individual  skill  and 
judgment.  In  contemplation  of  law,  therefore,  the  ser- 
vice cannot  be  transferred  by  him  to  another  without  the 
permission,  express  or  implied,  of  the  patient. 
Either  he  has  charge  of  t lie  case  or  he  has  not.  If  he  has, 
then  he  is  responsible  for  his  own  acts  and  those  of  his 
agent  done  under  his  authority  and  command.  For  even 
though  the  patient  acquiesce  in  being  treated  by  the  agent, 
it  is  still  only  the  treatment  of  the  principal,  for  whose  con; 
venience  the  agent  has  been  acting."  n  But  a  physician  is 
not  responsible  for  the  malpractice  of  another  physician 
whom  he  advises  his  patient  to  employ  while  he  is  an- 
ient.12 Nor  is  the  surgeon  in  charge  of  a  hospital  or 
asylum  liable  for  the  negligence  or  misconduct  of  the  as- 
sistants and  nurses.* 

In  the  case  of  Hancke  vs.  Hooper13  the  plaintiff  had 
gone  into  the  shop  of  the  defendant,  a. surgeon,  and  asked 
to  be  bled.  This  was  done  by  an  apprentice,  unskilfully 
as  the  plaintiff  alleged  but  did  not  satisfactorily  prove. 
Chief  Justice  Tindal  instructed  the  jury  as  follows: 
"The  defendant  is  responsible  for  the  act  of  his  ap- 
prentice ;  therefore  the  question  is  whether  you  think  the 
injury  which  the  plaintiff  has  sustained  is  attributable  to 
a  want  of  proper  skill  on  the  part  of  the  young  man,  in- 
to some  accident.  A  surgeon  does  not  become  an  actual 
insurer  ;  he  is  only  bound  to  display  sufficient  skill  and 
knowledge  of  his  profession.  If  from  some  accident  or 
some  variation  in  the  frame  of  a  particular  individual  an 
injury  happens,  it  is  not  a  fault  in  the  medical  man.  It 
does  not  appear  that  the  plaintiff  consulted  the  defendant 
as  to  the  propriety  of  bleeding  him  ;  he  took  that  upon 
himself,  and  only  required  the  manual  operation  to  be 
performed.  The  plaintiff  must  show  that  the  injury  was 
attributable  to  want  of  skill  ;  you  are  not  to  infer  it.  If 
tin  ft  were  no  indications  in  th<  plaintiff's  appearance  that 
bleeding  would  be  improper,  the  defendant  would  not  be 
liable  for  the  bleeding  not  effecting  the  same  result  as  at 
other  times,  because  it  might  depend  on  the  constitution 
of  the  plaintiff." 

The  foregoing  case,  as  the  reader  will  have  perceived, 
is  not  only  an  authority  on  the  matter  of  a  physician's 
liability  for  the  negligence  of  his  assistant,  but  it  also 
touches  upon  his  responsibility  for  treatment  asked  for 
by  the  patient.  In  this  respect 'the  words  italicized  in  the 
opinion  of  the  chief  justice  contain  an  important  limita- 
tion. The  fact  that  a  patient  requests  some  particular 
medicine  to  be  given  to  him,  or  a  particular  operation  to 
be  performed  upon  him,  would  not  absolve  the  practi- 
tioner from  injurious  results  if  there  were  anything  in  the 
man's  appearance  that  ought  to  have  put  him  upon  his 
guard.  Nor  is  it  likely  that  a  physician  would  escape 
liability  for  malpractice  if  in  any  case  he  administered 
a  powerful  medicine  or  performed  a  dangerous  operation 
without  proper  inquiry  into  the  condition  and  habits  of 
his  patient. 

In  New  England,  and  in  the  Eastern  States  generally, 
suits  for  malpractice  are  much  less  frequent  than  they  for- 
merly were,  litigation  of  this  as  well  as  of  every  other  kind 
having  decreased,  especially  in  country  regions  where 

*  In  Perionowski  vs.  Freeman  (4  F.  and  F.,  077)  a  patient  sued  two  sur- 
geons of  St.  George's  Hospital  on  the  ground  that  he  was  put  in  an  over- 
heated bath  by  two  nurses  and  there  held,  so  that  he  became  scalded. 
The  evidence  was  that  the  surgeons,  on  their  way  through  the  hospital, 
prescribed  the  bath  for  the  plaintiff,  and  then  passed  on  to  the  next  ward. 
It  was  proved  that  it  was  not  customary  for  surgeons  to  attend  in  person 
to  such  details,  and  that  they  knew  no  more  than  the  nurses  what  was 
the  proper  temperature  of  a  hot  bath.  Cockburn,  C.  J.,  instructed  the 
]ury  that  the  defendants  would  not  be  liable  for  the  negligence  of  the 
nurses  unless  near  enough  to  be  aware  of  it  and  to  prevent  it. 


distractions  of  a  different  nature  have  supervened.  In 
the  West,  however,  actions  against  medical  men  are  very 
common.  The  surgeon  suffers  far  more  in  this  way  than 
the  physician,  most  suits  for  malpractice  arising  from 
cases  of  amputation,  of  fracture,  or  of  dislocation.  Many 
doctors,  in  fact,  abstain  from  surgery  altogether  on  this 
account,  and  in  more  than  one  case  reported  in  the  law 
books  a  practitioner,  yielding  to  earnest  entreaties,  has 
consented  for  once  to  act  as  a  surgeon,  only  to  rind  him- 
self involved  in  a  suit  for  damages  as  the  result  of  his 
good  nature. 

In  respect  to  amputations,  as  every  medical  man  is 
aware,  the  difficulty  consists  not  in  performing  them  but 
in  deciding  when  it  is  really  necessary  to  perform  them. 
In  this  knowledge  immense  advances  have  been  made 
during  the  present  century,  and  there  is  every  reason  to 
think  that  in  the  future  amputation  will  be  resorted  to 
less  and  less  frequently.  "  Within  my  own  recollec- 
tion," said  Mr.  Skey,  the  eminent  surgeon,  "the  operat- 
ing theatre  of  St.  Bartholomew's  Hospital  was  the  scene 
of  weekly  mutilations  of  the  human  frame  by  the  knife, 
while  at  the  present  day,  a  little  more  than  a  quarter  of 
a  century  later,  such  operations  are  reduced  to  less  than 
half  of  their  former  number." 

Dr.  Elwell  says:  "An  amputation  that  would  have 
been  justified  by  the  rules  of  surgeiy,  and  the  operator 
protected  in  court  twenty-five  years  ago,  or  even  within 
less  time  than  that,  would  now' be  repudiated  by  the  best 
authority,  and  the  operator  justly  chargeable  with  igno- 
rance and  unskilfulness  1 " 

Dr.  Elwell  also  lays  down  the  following  rule:  "In 
order  to  justify  an  amputation,  whether  of  a  part  or  of 
the  whole  of  a  limb,  the  question  of  recovery  by  other 
means  must  be  placed  beyond  all  reasonable  doubt. 
Every  resource  compatible  with  the  means  of  the  patient 
should  be  exhausted,  and  a  consultation  with  one  or 
more  eminent  surgeons  of  the  neighborhood  be  held,  and 
in  the  case  of  the  proposed  removal  of  a  limb,  the  neces- 
sity of  this  final  crisis  should  be  clearly  established. 
Then,  and  not  till  then,  should  amputation  be  resorted 
to.  Presuming  that  every  expedient  that  skill  can  sug- 
gest has  been  adopted,  and  without  success,  the  amputa- 
tion may  be  performed.'' 

Suits  for  malpractice  occur  still  more  frequently  in 
cases  of  fracture  or  of  dislocation  ;  and  it  must  be  con- 
fessed that  the  injustice  in  which  they  have  often  resulted 
is  due  in  part  to  the  ignorant  or  boastful  assertions  of 
medical  men  themselves.  It  is  only  recently  that  the  dif- 
ficulty in  some  cases,  and  impossibility  in  others,  of  cur- 
ing certain  fractures  and  dislocations  without  ensuing 
deformity  or  loss  of  function  has  been  realized  by  sur- 
geons, much  less  by  courts  or  lawyers.  A  flood  of  light 
was  thrown  upon  this  subject  by  Dr.  F.  II.  Hamilton,  in 
his  tables  of  "Deformities  after  Fractures,"  published  in 
the  "  Transactions  of  the  American  Medical  Association." 

Dr.  Hamilton  says:  "I  suppose  that  most  practical 
surgeons  have  a  tolerably  correct  appreciation  of  progno- 
sis in  fractures.  I  say  tolerably,  because  I  wish  to  imply 
a  qualification.  I  do  not  think  that  a  majority  of  even 
'  practical '  surgeons  have  a  full  appreciation  of  the  sub- 
ject. I  am  frank  to  confess,  that  until  I  commenced  these 
investigations,  I  had  not  any  just  notions  of  the  frequency 
of  deformities  after  fractures.  .  .  .  Students  will  con- 
tinue to  go  out  from  our  hospitals  with  a  belief  that  per- 
fect union  of  the  broken  bones  is  the  rule,  and  that  the 
exceptions  imply,  generally,  unskilful  management ;  and 
if  when,  hereafter,  they  have  themselves  occasion  to  treat 
a  fractured  femur  the  result  falls  short  of  their  standard 
of  perfect  success,  they,  taught  also  by  the  same  instinct 
of  self-preservation  which  actuated  their  teacher,  will 
conceal  the  truth  from  others,  and  even  from  themselves, 
if  possible.  Nay,  I  fear  that  sometimes,  under  the  same 
urgent  promptings  and  where  the  moral  sense  is  not  su- 
perior to  all  other  considerations,  they  may  hesitate  to 
regard  the  sanctity  of  an  oath  !  " 

Want  of  space  must  prevent,  in  the  present  article,  any 
attempt  at  a  summary  or  analysis  of  Dr.  Hamilton's  very 
interesting  reports.  A  good,  account  of  them  will  be 
found   in  Elwell's   "Medical  Jurisprudence;"  and   his 
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tabli  ■  tber  \\  itb  oth<  ra  »  art  i  Ij  Less 

valuable    In  Mel  lelland's     Civil  Malpnu  I 

urred  in  Michigan.'4  A  physi- 
cian brought  with  him  in  his  attendance  upon  a  woman 
aboul  to  be  delivered  oi  a  child  a  young  man  who  was 
neitl  r  nor  student  ol    n  Nothing 

said  as  i"  the  capacity  in  which  be  came  bul  il  was  taken 
''  for  granted  bj  the  family  that  be  was  an  assistant  of  the 
Burgeon,  and  therefore  no  objection  was  made  to  his 
presence.  A  suit  was  brouerht  bj  the  woman  and  ber 
husband,  and  it  was  rightly  held  that  both  the  physician 
and  bis  companion  were  liable  in  damages  for  theout- 

A-  in  tin-  matter  "i  dam  rally,  in  cases  of  mal- 

practice, the  rule  is  that  thi  (lord  a  fair  compen- 

sation for  the  injury  inflicted  and  for  the  loss  of  m 
sustained  in  <  f  ir  example,  a 

Ing  man  who  bas  broken  his  leg  ntl)  treat. 

that  In-  loses  an  extra  moi  ork  and  is  put  to  the  ex- 

pen  tier  physician  to  n  pair  the  injury  done  by 

the  defendant,  In  illy  speaking,  be  entitled 

to  a  Bum  equal  i<  nd  Bpi  nt  bj  him. 

In  ill  Brown  vs.  Clark  (57  Texas,  105)  tin-  phy- 

-ii  ian  attendi  i  child  made  tin-  mistake 

oi  tying  i  string  around  iis  penis  instead  of  the  umbil- 
ical cord.  An  action  was  brought  in  the  chillis  name, 
when  it  was  fifteen  days  old,  tin-  evidence  being  that 
•'must  1.1'  the  glans  penis  was  destroyed,  though  in 
its  mutilated  state  it  answered  for  urinating  purposes, 
and  physicians  thought  it  might,  when  tin'  child  was 
s  ii,  in-  u6cd  for  getting  chili  In  tl  h  undei  diffi- 
culties, nil  account  of  tin-  destruction  of  thi  The 
jury  returned  a  verdict  of  d  i  the  >  uni 
ami  the  court  refused  to  disturb  it,  saying:  "In  a  case 
of  this  nature,  where  the  actual  damages  may  include 
mental  suffering  through  life,  the  courl 
asiile  a  verdicl  as  excessive." 

In  Kelsej  m.  Hay  (84  [nd.,  Is'-1).  where  it  was  found 
that  the  plaintiff  lost  the  use  of  both  legs  for  life  by  the 
malpractice  of  the  defendant,  the  court  refused  to  -set 
aside  a  verdict  for  s  1,500. 

II.  Criminal  Prosecutions. — There  is  probably  no 
rted  case  in  which  a  regular  practitioner  was  indicted 
fm  murder  or  manslaughter  in  causing  tin-  death  of  a  pa- 
tient.    In  these  actions  the  defendant  is  usually  a  quack 
ription,  ami  occasionally  a  layman  who  has 
undertaken  in  act  as  a  nunc  i>r<>  tunc  physician.     In  the 

I  Lord  <  loke  the  follow  ing  oft  quoted  pas- 

ccurs:  "  If  one  that  is  in  the  mystery  of  a  physician 
take  a  man  to  curi  I  give  him  such  physic  as  within 
three  days  he  .lie  thereof,  without  any  felonious  intent, 
ami  against  his  will,  it  is  mi  homicide;  but  Britton  saith, 
that  if  one  that  is  not  of  the  mystery  of  a  physician  or 
chirurgeon  take  upon  him  the  cure  of  a  man,  ami  hedieth 
of  the  potion  m-  mi  'lii  in,  1 1 lis  is,  s:,iih  he.  covert  felony." 
It  is  doubtful,  however,  if  this  distinction  was  ever  a<  ted 
upon,  and  it  is  now  well  settled  that  regular  and  irregular 
practitioners,  and  laymen  in  general,  stand  upon  the  same 
ir  as  liability  to  a  criminal  prosecution  for 
malpractice  i*  What  is  theextent  of  that 

liability  1    The  decisions  upon  this  subject  are  ven 
dieting,  the  degree  of  ignorance,  of  stupidity .  or  .i  rash- 
ness which  a  person  may  lawfully  exhibit  in  the  destruc 
tion  of  his  patients  having  been  determined  chiefly  by 
considerations  of  public  policy.     On  tl  nd,  courts 

have  a  natural  anxiety  in  prevent  impostors  and  enthusiasts 
from  tampering  witn  "  the  life  and  health  of  his  majes- 
tj  .  subjects,"  to  use  the  phrase  of  Bat  land  ;  and. 

mi  the  other  hand,  they  have  lean  d  i"  deprive  people  in 

remote  >  1  i-i  t  i<  l~  of  all  medical  aid  whatever,  if  In. nest 
mistakes,  resulting  fatally,  should  he  held  in  constitute 
manslaughter.  The  law  is  especially  tender  to  midw  ives. 
In  one  case,  Williams.  .1  ,  said  "  VJ  itb  respect  to  the  de- 
gree of  want  of   skill    he   must    say   that  it  was  not    to  be 

expected  that  a  midwife  who  was  called  in  to  attend  a 

'II    ill    the    humble    class   of    the    ..  |    soldier's 


•  Thi-  law  doM  iiuik.  i .  1.,  - 

tin-  liability  ol  laymen  and  the  liability  of  thorn  who  give  them- 
intt,  p.  Wl. 


wife,  should  exhibit  what  a  regular  medical  practitii 
would  call  competent  skill.     It  was  enough  if  she  exhib- 
ited that   humble  skill  which,  in  ordinary  cases,  would 
lead  to  a  safe  delivery.*    .    .     .    The  class  of  this  hum- 
ble practitioner  was  absolutely  necessary  for  the  poi 
people." 

In  si, me  cases  the  law  of  criminal  malpractice  has 
laid  down  more  strictly.      In  lh  \  ,    Simpson  (4  <     &  P., 

an  old  woman  who  lived  at  Liverpool  and  d( 
in  medicine  was  indicted  for  manslaughter.     Her  victim, 
a  sailor,  had  been  discharged  from  tin   Liverpool  Infirm- 
ary as  cured,  after  undergoing  salivation,  and   he 
recommended  by  another  patient  to  go  to  the  prisonerfor 
an  emetic.  "  to  Lit  t  he  mercury  <  mt  of  his  hones 

him  a  dose  "f  the  solution  of  corrosive  sublim 
Which   caused   his  death.      The   woman   said  she  had 
ceived  the  mixture  from  a  p<  rson  who  came  from  Ireland, 
and  li  back  again.     Mr.  Justice  Bayley  said  : 

"  I  i  ear  that  if  a  person,  hot  •  ■: 

ical  education, i  in  a  case  where  medical  aid  could  he  ob- 
tained,  undertaki  s  to  administer  medicine  which  i 

t,  and  thereby  causes  death,  such 
pi  rson  is  guilty  nf  manslaughter,  lie  may  have  no  evil 
intention,  ami  may  have  a  uo.nl  one,  hut  he  has  no  right 
to  hazard  the  consequences  in  a  case  \\  here  medical  ass 

ilaim  <1.      If  he  doi  s.  it  is  ;it   his  peril.      It 
is  immaterial  whether  tl  administering  the  med- 

icine prepan  s  ii  bimselt  it  of  anothi 

The  leading  English  i  asi  s  op  this  subject  are  twi 
in  both  the  ii.  ti  named  St.  .John  I. 

who  flourished  in  London,  about    fifty    years  ago,  as 
■  Kpert  in  the  cure  nf  consumption,  numbering  among  his 
patients  the   Marchioness  of  Ormond,  and  many  other 

In  the  tii  -  i   was  indicted  fur  causing  the  death 

of  one  .Miss  Cashin,  who  was  twenty  four  years  ,,) 
Two  nf  In t  family  having  died  <>t  consumption,  Long  de- 
clared— and  the  remark  was  carried  in  her — that  ui 
she   put    herself   under  his  charge,    she   would   be  dead 
within  twn  months.     She  accordingly  did  so,  although 
-he  was  then  in   good  health.     His  treatment  consis 
in  applying  i"  her  Lack  a  powerful  liniment,  and  it 
first  administered  on  the  third  day  of  August.    On  the  Kftb 
of  that  nn .nth  the  wound  was  five  i  r  sj\  inches  square, 
and  i  In-  ]  at  ii  ut  was  suffering  severely  from  nausea.     I. 
said  that   this  was  nn  harm,  but  on  the  contrary  a  I  ■ 
lit,  ami  that  his  regimen  was  taking  effect.     On  the  15th 
Miss  Casbin's  condition  being  still  worse,  be  declared  that 

ill  tWO  Or  three  day  s  she  Would  be  ill  better  health  than 
had  been  before.  On  the  Kith  he  remarked  that 
sin-  was  doing  uncommonly  will,  and  on  the  17th 
died.  Mr.  Brodie,  the  celebrated  surgeon,  was  called 
an.  ml  in  i  on  the  Kith,  and  he  testified  that  the  wound 
which  he  then  saw  was  quite  sufficient  to  cause  death. 
although  In  did  not  suppose  tli.it  she  was  in  immediate 
danger.     Bei  ed  that  the  application  of  a  lotion 

strong  enough  to  produce  such  an  appearance  as  he  saw 
in  tin-  patient's  back,  would  be  likely  .  in  a  person  nf  her 
■  ml  physique,  to  produce  disease,  and  permanent  in- 
jury to  the  constitution,  if  UOt  death.  It  appeared,  how- 
ever, that  i. tlnr  patients  had  been  rubbed  with  the  same 
liniment  that  was  used  in  tl..  Miss  Cashin;  and 

about  twenty  p.is.  ms  testified  that  they  had  received  gi 
I  from  I. mi-  s  treatment. 

id  Parke,  in  his  instructs  ns  to  the  jury.  said,  re- 

f erring  first  to  the  charj  leuborough  in  the 

I  W  illiamson,  already  cited  ; 

••  Lord  Ellenborough  there  says  that,  from  the  evidence, 

it  appeared  that  the  prisoner  had  delivered  many  women 

at  different  times;  and  from  this  he  must  have  had  some 

skill.     lb  go<  s  along  with  me  in  thinking  that 

.skill  may  be  acquired  by  practice.     That  is  my  opinion 


*  In  anol  I  ■ 

i.  midwife,  who,  in  ■.«  uteri  fur  |>aru  of  the 

ui    b)  breaking  the  mesenteric  artery  :  bul  thi« 

i  thai   the  prisoner  committed  an  error  in  judgment, 

ham  I  confused."     R<  \  r.v.  Williamson,  3  Car.  <fc 

tl  :..  is  of  no  importauce. 
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here,  and  there  are  twenty-nine  witnesses,  all  speaking 
to  the  prisoner's  skill  in  their  cases.  There  is  clear  evi- 
dence that  the  prisoner  did  the  act  that  shortened  Miss 
Cashin's  life.  But  that  does  not  prove  the  case,  unless 
you  think  there  was  gross  ignorance  or  inattention  to 
human  life  to  be  inferred  from  it.  It  is  evident  he  had 
some  information.  Whether  he  drew  improper  conclu 
sions  from  it  is  not  for  you  or  me  to  say.  ...  It 
seems  singular  that  the  restlessness  and  "other  circum- 
stances did  not  awaken  apprehension  and  call  for  further 
measures  ;  but  the  question  again  recurs,  whether  this 
was  an  erroneous  judgment  of  a  person  who  was  of  gen- 
eral competency,  though  he  unfortunately  failed  in  this 
particular  instance.  It  appears  that  he  said,  on  examin- 
ing the  wound  on  Miss  Cashin's  back,  that  he  would  give 
a  hundred  guineas  if  he  could  produce  a  similar  wound 
on  some  of  his  patients.  This  seems  to  show  his  confi- 
dence in  his  proceedings  ;  and  there  is  this  observation  to 
be  made  of  him  throughout,  that  he  seems  to  have  been 
living  in  a  fashionable  part  of  the  metropolis,  and  at- 
tended by  right  honorable  persons,  and  it  would  be 
against  his  interest  to  act  ignorantly  and  carelessly.  .  .  . 
It  is  not  whether  the  act  done  is  the  thing  that  a  person 
of  Mr.  Brodie's  great  skill  would  do,  but  whether  it 
shows  such  total  and  gross  ignorance  in  the  person  who 
did  it,  as  must  necessarily  produce  such  a  result.  On 
the  one  hand,  we  must  be  careful  and  most  anxious  to 
prevent  people  from  tampering  with  physic  so  as  to  trifle 
with  the  life  of  man  ;  and,  on  the  other  hand,  we  must 
take  care  not  to  charge  criminality  on  a  person  who  is 
of  general  skill,  because  he  has  been  unfortunate  in  a  par- 
ticular case.  .  .  .  These  are  things  for  your  consid- 
eration, when  you  are  considering  whether  a  man  is  act- 
ing wickedly  ;  for  I  call  it  acting  wickedly  when  a  man 
is  grossly  ignorant,  and  yet  affects  to  cure  people,  or 
when  he  is  grossly  inattentive  to  their  safety."  Despite 
this  charge,  so  favorable  to  the  prisoner,  he  was  found 
guilty  by  the  jury,  and  subsequently  he  was  sentenced  to 
pay  a  fine  of  £250  to  the  king. 

In  the  second  case  16  against  him,  the  victim,  curiously 
enough,  was  one  who  had  been  present  at  the  inquest 
held  on  the  body  of  Miss  Cashin.  She  was  a  married 
woman,  in  good  health,  who  applied  to  Long  on  account 
of  a  slight  affection  of  the  throat.  Long  caused  a  blister 
to  be  put  upon  her  chest,  which  produced  a  wound  that 
resulted  in  death.  The  circumstances  were  similar  to 
those  already  narrated  as  occurring  in  the  case  of  Miss 
Cashin. 

Bailey,  Judge,  charged  the  jury  as  follows  :  .  .  .  "To 
my  mind  it  matters  not  whether  a  man  has  received  a 
medical  education  or  not.  The  thing  to  look  at  is 
whether,  in  reference  to  the  remedy  he  has  used,  and 
the  conduct  he  has  displayed,  he  has  acted  with  a  degree 
of  caution  ;  or,  on  the  contrary,  has  acted  with  gross  and 
improper  rashness,  and  want  of  caution.  I  have  no  hesi- 
tation in  saying,  for  your  guidance,  that  if  a  man  be  guilty 
of  gross  negligence  in  attending  to  his  patient  after  he 
has  applied  his  remedy,  or  of  gross  rashness  in  the  appli- 
cation of  it,  and  death  ensues  in  consequence,  he  will  be 
liable  to  a  conviction  for  manslaughter.  ...  If  you 
should  be  of  opinion  that  the  prisoner  made  the  applica- 
tion with  a  culpable  degree  of  rashness,  and  that  it  was 
the  cause  of  Mrs.  Lloyd's  death,  then,  heavy  as  the 
charge  against  him  is,  he  will  be  answerable  on  this  in- 
dictment for  the  offence  of  manslaughter.  There  was  a 
considerable  interval  between  the  application  of  the 
liquid  and  the  death  of  the  patient  ;  yet,  if  you" think 
that  the  infliction  of  the  wound  on  October  10th  was  the 
cause  of  the  death,  then  it  is  no  answer  to  say  that  a  dif- 
ferent course  of  treatment  by  Mr.  Campbell  [the  attend- 
ing surgeon]  might  have  prevented  it." 

It  is  remarkable  that  this  charge,  though  more  unfa- 
vorable to  the  prisoner  than  that  in  the  preceding  case, 
was  followed  by  an  acquittal,  whereas  in  the  first  case 
there  was  a  verdict  of  guilty. 

The  leading  case  in  this  country,  until  it  was  overruled 
in  the  year  1883,  as  will  presently  be  seen,  was  that  of 
Commonwealth  v.  Thompson."  The  defendant,  founder 
of  the  Botanic  or  Thompsonian  School  of  Medicine,  ap- 


peared in  the  town  of  Beverly,  Mass. ,  in  December,  1808, 
announcing  his  ability  to  cure  all  fevers,  whether  black, 
gray,  green,  or  yellow,  and  declaring  that  the  country 
was  much  imposed  upon  by  the  regular  physicians.  Being 
sent  for  by  the  deceased,  who  was  ill  of  a  cold,  on  Mon- 
day, January  2,  1809,  he  gave  him  a  profuse  sweat  and 
administered  a  powerful  emetic,  and  within  half  an  hour 
he  twice  repeated  the  dose.  This  treatment  he  kept  up, 
intermitting  it  on  Friday  and  Saturday,  until  the  follow- 
ing Sunday  night,  The  deceased  being  then  in  great  dis- 
tress and  very  weak,  Thompson  gave  him  repeated  doses 
of  his  emetic,  saying,  as  they  failed  to  operate,  that  "they 
would  soon  get  down  and  unscrew  his  navel,"  meaning 
that  they  would  act  as  a  cathartic.  About  ten  o'clock  in 
the  evening  the  patient  was  seized  with  convulsions,  and 
while  he  was  in  that  condition  the  defendant  forced  sev- 
eral more  doses  of  the  emetic  down  his  throat,  remarking 
to  the  son  of  the  deceased  that  his  father  had  the  "  hyps" 
like  the  devil,  but  that  he  would  soon  fetch  him  down. 
The  next  morning  the  regular  physicians  of  the  town 
were  sent  for,  but  the  patient  was  then  complete^"  ex- 
hausted, and  on  Tuesday  night  he  died. 

It  appeared  that  the  prisoner's  emetic  was  the  plant 
vulgarly  known  as  "Indian  tobacco,"  and  called  by 
Linna?us,  lobelia  inflata.*  It  was  stated  that  the  defend- 
ant had  practised  medicine  for  some  years,  but  the  prose- 
cution failed  to  show  that  any  other  patient  had  died 
under  his  hands.  On  the  contrary,  a  witness  called  for 
this  purpose,  testified  that  he  himself  had  taken  the  pris- 
oner's powders  several  times,  in  three  or  four  days,  for 
an  oppression  of  the  stomach,  and  had  been  relieved  by 
them. 

Chief  Justice  Parsons  charged  the  jury,  in  part,  as 
follows  ■ 

"The  prisoner's  ignorance  is  in  this  case  very  appar- 
ent, On  any  other  ground  consistent  with  his  innocence, 
it  is  not  easy  to  conceive  that  on  the  Monday  evening  be- 
fore the  death,  when  the  second  dose  of  his  very  power- 
ful emetic  had  failed  to  operate,  through  the  extreme 
weakness  of  the  deceased,  he  could  expect  a  repetition 
of  these  fatal  poisons  would  prove  a  cathartic,  and  re- 
lieve the  patient,  or  that  he  could  mistake  convulsive  fits 
symptomatic  of  approaching  death  for  a  hypochondriac 
affection.  But  on  considering  this  point,  the  court  were 
all  of  opinion,  notwithstanding  this  ignorance,  that  if 
the  prisoner  acted  with  an  honest  intention  and  expecta- 
tion of  curing  the  deceased  by  this  treatment,  although 
death  unexpected  by  him  was  the  consequence,  he  was 
not  guilty  of  manslaughter.     .     .     . 

"The  death  of  a  man  killed  by  voluntarily  following 
a  medical  prescription,  cannot  be  adjudged  felony  in 
the  party  prescribing,  unless  he,  however  ignorant  of 
medical  science  in  general,  had  so  much  knowledge,  or 
probable  information,  of  the  fatal  tendency  of  the  pre- 
scription, that  it  may  be  reasonably  presumed  by  the 
jury  to  be  the  effect  of  obstinate,  wilful  rashness,  at  the 
least,  and  not  of  an  honest  intention  and  expectation  to 
cure.     .     .     . 

"If,  in  this  case,  it  had  appeared  in  evidence,  as  was 
stated  by  the  Solicitor-General,  that  the  prisoner  had  pre- 
viously, by  administering  this  Indian  tobacco,  expe- 
rienced its  injurious  effects  in  the  death  or  bodily  hurt  of 
his  patients,  and  that  he  afterward  administered  it  in  the 
same  form  to  the  deceased,  and  he  was  killed  by  it,  the 
court  would  have  left  it  to  the  serious  consideration  of 
the  jury,  whether  they  would  presume  that  the  prisoner 
administered  it  from  an  honest  intention  to  cure,  or 
from  obstinate  rashness  and  foolhardy  presumption,  al- 
though he  might  not  have  intended  any  bodily  harm  to 
his  patient. f    If  the  jury  should  have  been  of  this  latter 


*  One  physician  said  that  he  had  found  a  tincture  of  this  plant  to  be 
highly  beneficial  in  cases  of  asthma,  and  it  seems  to  have  been  used  fre- 
quently as  a  medicine.  For  a  prescription  ride  the  report,  6  Mass.,  R., 
p.  K57. 

+  It  would  seem  to  be  a  fair  conclusion  from  this  dictum  that  the  law 
will  allow  a  quack  to  kill  one  patient  (but  no  more)  for  every  drug  in  hia 
pkarmacology  ;  and  it  must  be  admitted  that  such  a  rule  would  be  in 
strict  accordance  with  another  legal  principle  which  is  thus  stated  by  an 
eminent  authority  :  "  By  the  Common  Law  of  England,  every  dog  in  the 
kingdom  is  permitted  to  have  one  bite  at  a  sheep." 
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•pinion,  it  would  have  been  reasonable  to  convict  the 
prisoner  ol  manslaughter,  at  Least."  The  prisoner  was 
acquitted.* 

This  case,  whicb  has  played  an  important  part  in  the 
literature  of  the  subject,  and  as  a  precedent  for  other 
courts,  must  now,  however,  be  taken  as  overruled  by  the 

n  "t  the  same  court  in  <  ommonwealth  v. 
Pierce  (188  Mass  .  K 

ndant,  who  practised  publicly  as  a  physician, 
was  railed  to  attend  one  Man  A.  Bemis  on  January  7, 
1883  His  patient  being  ven  ill  and  confim  d  to  hi  r  bi  d, 
Pierce  directed  that  she  should  be  clothed  in  flannel 
saturated  with  kerosene  oil.  This  was  done,  and  in 
about  two  hours,  the  patient  bi  ing  in  gn  al  pain  and  <li- 
tress,  the  flannel  clothes  were  rerno^  ed  and  the  defendant 
was  persuasions  she  was  induced  to 

have  tliem  replaced,  and  ihe\  wei  on  her,  kero- 

poured  on  them  from  time  to  time,  until  Jan- 
uary B   1888,  when  thej  were  taken  off  by  the  defendant's 
direction.    Be  continued  to  attend  her  until  .Ian nary  Hih. 
when  he  was  discharged  and  other  physicians  were  sum 
d.     But  the  patient  was  then  past  recovery,  and  on 
Januan  16th  sbe  died  from  the  burns  and  blisters  pro- 
duced bj  the  kerosene  oil.     There  was  evidence  thai  the 
defendant  had  applied  the  same  remedy  with  good  re- 
sults in  other  cases,  and  also  thai,  in  one  instance,  the  ef 
had  been  similar   to  thai   produced  in   the  presenl 
At  the  trial  the  defendant's  counsel  requested  the 
judge  to  instruct  the  jury  that  the  defendant  must  have 
"  so  much  know  ledge,  or  probable  information,  of  the  fa- 
tal tendency  of  the  prescription,  that   the  death  may  be 
onably  presumed  i>\  the  jury  to  be  the  effect  of  ob 

stinate,  wilful  rashness,  and  not  of  an  1 est  intent  and 

expectation  to  cure."  The  judge  refused  to  give  this  in 
iction,  and  charged  the  jurj  that  "His  not  necessary 
to  show  an  evil  intent  ;  "  that  "  if,  by  gross  and  re<  kless 
igence,  he  caused  the  death,  he  is  guilty  of  culpable 
homicide;"  thai  "the  question  is  whether  the  kerosene 
(if  it  was  the  can—  of  the  death),  either  in  its  original  ap- 
plication, renewal,  or  ci  in  I  i  nuance,  was  applied  as  the  re 

suit  of  foolhardy  presumption  or  gross  negligence  on  the 

pari  ol  the  defendant  ;  "   anil    that   the  defendant   was  "to 

In-  tried  by  mi  other  or  higher  standard  oi  -Kill  or  learn 
tag  than  that  which  he  necessarily  assumed  in  treating 
In  i     that  is,  that  he  was  able  to  do  so  without  gross  reck- 
lessni  ilhardy  presumption  in  undertaking  it." 

Tin-  jury  having  found  the  prisoner  guilty  of  man- 
slaughter, his  counsel  alleged  exceptions  to  the  charge 
and  n- i'u sal  to  charge  jusl  Btated  ;  bul  the  Supreme  Courl 
overruled  the  objections,  holding  that  the  judge  rightly 
instructed  the  jury.  The  opinion  is  by  Holme-.  .1..  who 
said:        .      .      .      "The   defendant    relies    on    the   case   of 

Commonwealth  v.  Thompson,  t;  Mass.,  184,  from  which 
his  fifth  request  [quoted  above]  is  taken  in  terms.  His 
argument  is  ba  eu  on  another  quotation  from  the  same 
opinion:  'To  constitute  manslaughter  the  killing  must 
have  been  a  consequence  of  some  unlawful  act.  Now. 
there  i-  n<>  law  which  prohibits  any-  man  from  prescrib- 
ing for  a  sick  person  witb  his  consent,  if  he  honestly  in- 
to cure  him  by  his  prescription 
"This  e  is  ambiguous  and  we  must  begin  by 

disposing  ot  a  doubt   to  which  it  might  give  rise.     If  it 

lllcan-  that   the  killing  must   hi'  the  consequence  of  an  act 

which  is  unlawful  t"t  independent  reasons  aparl  from  its 
likelihood  to  kill,  it  i-  wrong.  Such  may  once  have 
been  the  law.  bul  for  a  long  time  it  has  been  just  as 
fully,  and  latterly,  we  may  add.  much  more  willingly, 
recognized  thai  a  man  ma\  commit  murder  or  man- 
slaughter by  doing  otherwise  lawful  acts  recklessly,  as 
that  he  may  by  doing  acts  unlawful  for  independent  rea 
from  w  hii  h  ■  death  accidentally  ensues 

The  learned  judge  then  goes  on  to  show  what  he 
ii-  by  "  doing  otherwise  lawful  acts  recklessly." 

I'       this  mean     recklessly  "  from  the  actor's  point  of 

•   \     ,  ■■      II  ■■'  •>  turei 

nrgery  shaU 

I   have 

!    i  doo- 
t"r  Ii        «  repealed  In  I 


\  irw  Idessly  "  from  the  point  of  view  of  men  hav- 

ing ordinary  prudence?  Plainly,  if  a  man  cannot  in  this 
connection  he  -aid  to  act  "  recklessly,''  unless  hi-  reckli 

i-  a  conscious  one.  i hen  there  caii  he  no  manslaughter 
where  the  intentions  are  good,  however  ra-h  and  foolish 

the   conduct    may  be.      lint    Judge    Holme-  declare-   that 

by  "doing  otherwise  lawful  act-  recklessly,"  he  means, 

and  I  he  law  inlend-.  doing  1  In  in  "  ri  cklessly  "  as  men  of 
ordinary  prudence  and  knowledge  would  consider.  This 
is  a  wide  depart  the  law  as  laid  down  in  Common- 

weal nion 

i-  a-  follows     "We  have  implied,  however,  in  what 
have  -aid,  and  it  i-  undoubtedly  line  as  a  general  proposi- 
tion, thai  a  man-  liability  for  his  acts  is  determined  by 
their  tendency  under  the  circumstances  known  to  him,  and 
not  hv  their  tendency  under  all  the  circumstances  actually 
affecting  the  result,  whether  known  or  unknown.     And 
it  may  be  a-ked  why  the  dangerous  character  of  kerosene, 
or '  the  fatal  tendency  of  the  prescription,'  as  ii  was  put  in 
the  tilth  request,  i-  not  one  of  the  circumstances,  tin 
fendaiit's  know  ledge  oi'  ignorance  of  w  hich  might  ha 
mosl   important   b<  his  guilt  or  innocence.     Hut 

iwledge  of  tin-  dangerous  character  of  a  thing  i-  only 
the  equivalent  of  foresighl  of  tin-  way  in  which  it  will 
act.  We  admit  that,  if  the  thing  i-  generally  supp 
to  he  universally  harmless,  and  onlv  a  specialist  would 
foresee  that  in  a  given  case  ii  would  do  damage,  a  per- 
who  did  ma  foresee  it.  and  wh<,  had  in.  warning, 
would  not  he  held  liable  for  the  harm.  If  men  ' 
held  answerable  for  everythingrhey  did  which  was  dan- 
gerous in  fact,  they  Would  be  laid  for  all  their  acts 
from  which  harm  in  fact  ensued.  The  use  of  the  thing 
niu-t  he  dangerous  according  to  common  experienci 
least  to  the  extent  that  there  i-  a  manifest  and  appreciable 
chance  of  harm  from  w  hat  is  done,  iii  view  either  of  the 
actor's  knowledge,  or  of  his  conscious  ignorance.  And 
therefore,  again,  if  the  danger  is  due  to  the  specific  ten- 
dencies of  the  individual  thing,  and  i-  not  characteristic 
of  the  class  to  which  it  belongs,  which  seems  to  have 
been  the  view  of  the  common  law  with  regard  to  hulls, 
for  instance,  a  person  to  he  made  liable  musl  have  notice 
of  some  pa-i  i  \pi  rience,  or.  a-  i-  commonly  said.  '  of  the 
quality  of  his  beasl  '  d  Hale.  I'.  ('  .  480). 

"  Bul  if  the  dangers  an-  characteristic  of  the  class,  ac- 
cording io  common  experience,  then  he  who  uses  an 
article  Of  the  class  upon  another  cannot  escape  on  the 
ground  that  he  had  less  than  the  common  experii  . 
Common  experience  is  necessary  to  the  man  of  ordinary 
prudence,  and  the  man  w  ho  a --umes  to  act  as  the  defend- 
ant did  musl  have  it  at  his  peril." 

The  law,  then,  as  now  established  in  Massachusetts,  and 

as  it   would   probably  he  laid  down  ill  other  Stales,  should 

occasion  arise,  is  thai  he  who  causes  the  death  of  a  patient 
by  grossly  ignorant  or  reckless  treatment,  is  guilty  "f 
manslaughter,  even  though  he  act  from  good  motives, 
with  the  expectation  of  making  a  cure,  and  in  what  -■ 
to  him  a  prudent  manner.  This  conclusion  is  undoubt- 
edly sound  ;  there  is  no  precedent  to  the  contrary  among 
the  English  decision-,  and  there  is  much  Io  support  it  in 
the  opinions  already  cited.  It  will  be  remembered  that, 
in  the  first  of  the  action-  againsl  Long,  Baron  Parke  de- 
clared that  the  prisoner  would  be  responsible  for  "  such 
total  and  gross  igni  as  must  necessarily  produce 

such  a  result ;"  and  tun  her  more  he  said  :  "  I  call  it  acting 
wickedly  when  a  man  is  grossly  ign< irant,  and  yet  affi 
to  cure  people."     1'  i-  true  that  the  charge  in  this  case 

Was,  on  the  whole,  lav  orahle  to  ihe  defendant  ;    hut   Bat'on 

Parke  plainly  intimated  that  the  prisoner  must  he  ac- 
quitted, if  acquitted  at  all.  on  the  ground,  not  of  igno- 
rance, or  stupidity,  hut  of  an  error  in  judgment  ;  for.  he 

-aid.    "the    question    again    recurs    whether    this   was   an 

erroneous  judgment  of  a  person  who  was  of  general  com- 
petency, though  he  unfortunately  failed  in  this  particu- 
lar instance  "     It  was  upon  the  same  ground,  precisely, 

that  Lord  Ellenborough  directed  a  verdict  of  acquittal 
in  a  case  which    ha-   hceti  thought   an  extreme  one  in  the 

direction  of  leniency  to  incompetent  person- 

In  the  second  case  againsl   Long,   Mr.  Justice  Bailey 
seems  also  to  adopt  the  view  that  manslaughter  is  inde- 


636 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


IVIalpractice. 
Malt. 


pendent  of  intention,  for  he  charged  the  jury  as  follows  ; 
"  I  have  no  hesitation  in  saying,  for  your  guidance,  that 
if  a  man  be  guilty  of  gross  negligence  in  attending  to  his 
patient  afterhe  has  applied  his  remedy,  or  of  gross  rash- 
ness in  the  application  of  it,  and  death  ensues  in  conse- 
quence, he  will  be  liable  to  conviction  for  manslaughter." 
And  in  a  case  already  stated  (ante,  page  634)  the  same 
judge  said  :  "  I  take  it  to  be  quite  clear  that  if  a  person 
.  .  .  undertakes  to  administer  a  medicine  which  may 
have  a  dangerous  effect,  and  thereby  causes  death,  such 
person  is  guilty  of  manslaughter.  He  may  have  no  evil 
intention,  and  may  have  a  good  one,  but  he  has  no  right 
to  hazard  the  consequences  in  a  case  where  medical  as- 
sistance may  be  obtained." 

In  this  country  there  appears  to  be  no  decision  the 
other  way,  except  the  overruled  one  of  Commonwealth 
8.  Thompson,  and  two  later  cases,  which  directly  fol- 
lowed it,  one  in  Missouri,19  and  one  in  Iowa.'-0  On  author- 
ity, then,  the  case  of  Commonwealth  o.  Pierce  may  easily 
be  supported,  and,  so  far  as  the  policy  of  the  decision 
goes,  no  defence  would  seem  to  be  required. 

Hervry  (Jldlds  Merwin. 
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MALT  (Maltum,  U.  S.  Ph.).  This  is  a  preparation 
from  the  seeds  of  the  common  cereals,  usually  barley, 
made  by  sprouting  them  to  a  certain  degree  and  then 
kiln  drying  them,  so  as  to  stop  all  action  and  destroy 
their  vitality.  Its  manufacture  is  of  great  antiquity, 
having  been  practised  in  Europe  certainly  as  long  ago 
as  the  beginning  of  the  Christian  era,  and  probably 
much  before  then,  as  the  art  of  brewing  beer  from  grains 
"was  known,  in  nearly  all  the  countries  of  ancient  Eu- 
rope, centuries  before  that  epoch.  It  is  probable,  too, 
that  the  aborigines  of  Africa  and  of  other  continents 
understood  malting  to  some  extent  before  their  invasion 
by  Europeans.  The  manufacture  of  this  substance  is  car- 
ried on  now  in  all  countries  where  grain  grows,  and  in 
most  of  them  to  an  enormous  extent,  as  the  foundation  of 
fermented  beers  and  of  the  mash  from  which  whiskies 
and  alcohol  are  distilled.  For  pharmaceutical  and  me- 
dicinal purposes  it  should  be  purchased  of  the  brewers,  as 
it  is  best  made  on  a  large  scale  and  with  special  apparatus. 
Grain  for  malting  should  be  full  and  fair,  well  ripened 
and  dried,  and,  of  course,  alive.  If  it  has  already 
sprouted,  or  heated,  or  has  been  dried  by  artificial  heat, 
it  is  unfit  for  this  process. 

The  first  process  in  malt-making  is  steeping  the  grain. 
For  this  it  is  put  into  large  vats  and  covered  with 
water,  where  it  is  allowed  to  remain  until  it  becomes 
soft  and  mealy.  Then  it  is  shovelled  into  another 
receptacle,  the  "couch  frame,''  where  it  is  allowed  to 
heat  for  two  days  or  so,  when  it  is  removed  and  placed 
in  long,  large  heaps  upon  the  floor  and  allowed  to  re- 
main one  or  two  weeks,  until  the  radicles  have  protruded 
and  the  plumule  has  grown  half  the  length  of  the  seed. 
During  this  time  it  is  watched  with  great  care,  fre- 
quently turned  and  stirred,  kept  at  a  uniform  tem- 
perature, and,  if  need  be,  sprinkled  from  time  to  time  to 
restore  moisture  exhaled  by  the  process  of  germination. 
The  next  step  is  the  drying,  which  is  conducted  in  a 
specially  constructed  chamber  at  a  low  heat  (100°  F.  at 


first),  and  kept  up  until  the  grain  is  perfectly  dry  and 
brittle  again.  In  the  meantime  the  constant  stirring  has 
broken  off  the  sprouts,  and  rounded  and  smoothed  the 
ends  of  the  grain,  which  is  now  finished  malt.  The 
amount  of  heat  used  in  the  kiln  determines  the  color 
and,  to  some  extent  also,  the  quality  of  the  product.  If 
the  temperature  does  not  exceed  160°  or  170°,  a  very  pale 
malt  will  be  produced  ;  at  180:  it  acquires  a  rich  amber 
color,  and  is  known  as  amber  malt ;  for  brown  or  porter 
malt  it  is  almost  roasted  like  coffee. 

Grains  gain  in  size  and  lose  in  weight  by  being  malted  ; 
the  embryo  is  considerably  developed  (and  broken  away) ; 
the  albumen  has  become  softer,  more  spongy,  and  sweeter. 
The  odor  is  peculiar,  sweetish,  faintly  empyreumatic,  the 
texture  chalky.  Barley,  rye,  wheat,  and  Indian  com 
are  the  grains  most  commonly  used  for  malt,  but  in 
some  places  other  less  known  cereals  take  their  places. 
Of  all  these  malted  barley  is  by  far  the  most  prized,  and 
it  is  this'only  that  is  recognized  by  the  Pharmacopeia, 
which  requires  a  pale  or  amber  grade  of  good  quality. 

Composition. — There  has  been  a  great  deal  of  careful 
chemical  study  expended  upon  this  subject,  both  to  ascer- 
tain the  exact  changes  which  take  place  in  the  process, 
and  to  learn  how  to  modify  them  most  advantageously ;  but, 
for  the  purposes  of  this  paper,  the  synopsis  can  be  very 
brief.  All  the  cereals  (and  many  other  seeds)  provide, 
around  the  embryo  itself,  a  supply  of  nitrogenous  and 
carbo-hydrate  compounds  (gluten,  casein,  starch,  sugar, 
mucilage,  etc.)  for  its  nourishment  until  it  has  developed 
roots  and  green  leaves,  and  is  able  to  assimilate  for  itself  ; 
the  chief  bulk  of  these  principles  in  grains  suitable  for 
malting  is  starch,  which,  in  its  normal  condition,  is  en- 
tirely insoluble  and  unchangeable  at  common  tempera- 
tures. But  they  contain  also  a  small  quantity  of  the  fer- 
ment diastase,  which  is  increased  during  germination  at  the 
expense  of  the  other  protein  substances,  and  is  capable  of 
transforming  the  starch  in  the  living  grain  into  dextrin 
and  sugar,  which  are  soluble,  suitable  for  the  nourish- 
ment of  the  embryo,  and  also  desirable  to  the  brewers. 
The  object  of  malting  is  to  effect  this  transformation  as 
completely  as  possible,  and  to  kill  the  young  plant  before 
it  has  consumed  much  of  the  sugar  formed.  The  follow- 
ing outline  by  Proust  (copied  from  Hager)  shows  this 
principal  change  : 

Barley.  Malt  of  Barley. 

Per  Cent.  Per  Cent. 

Starch  and  cellulose 87  68 

Sugar 5  15 

Dextrin 4  15 

Gluten,  etc 3  1 

Yellow  resin ....    1  1 

Malt  also  contains  one  or  two  per  cent,  of  diastase. 

Action  and  Use. — Malt  is  mostly  consumed,  as  is 
well  known,  as  the  saccharine  basis  of  fermented,  and  of 
some  distilled,  liquors,  its  watery  extract  or  infusion 
readily  undergoing  the  alcoholic  fermentation,  whose 
product,  according  to  its  management,  may  be  beer,  or 
the  mash  used  in  distilling  for  whiskey.  As  a  basis  of 
infants'  foods  it  is  also  in  very  extensive  use  ;  being, 
either  in  substance  as  a  flour,  or  in  the  form  of  powdered 
or  granular  extract,  mixed  with  other  things  or  ad- 
ministered in  milk.  In  certain  cases  it  makes  an  im- 
portant addition  to  the  cow's  milk  of  bottle-fed  babes. 
In  medicine  proper,  its  use  is  quite  modern  and  rather 
narrow,  but  the  extract  has  been  recommended  by  nu- 
merous physicians,  and  pushed  by  energetic  manufactu- 
rers, as  an  efficient  reconstructive,  both  on  account  of  its 
food-value,  and  especially  because  the  diastase  that  it 
contains  is  a  valuable  aid  to  digestion.  Clinically  it  has 
not  entitled  itself  to  a  place  among  the  indispensables. 
A  very  good  tonic  it  sometimes  seems  to  be  ;  a  food  like 
sugar,  glycerine,  or  oil,  it  certainly  is ;  as  an  assistant  to 
digestion  its  claims  are  of  moderate  importance. 

Administration. — The  officinal  extract  is  made  by 
digesting  a  quantity  of  malt  in  four  times  its  weight  of 
warm  water,  expressing  the  liquid,  and  evaporating  in  a 
water-bath  or  vacuum  apparatus  to  the  consistence  of 
thick  honey.  It  is  a  dark-brown  molasses-like  liquid,  of 
sweet  taste  and  pleasant  odor.  It  is,  however,  never 
made  now  in  a  small  way  by  retail  dispensers,  but  is  the 
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product  of  several  large  manufacturing  establishments, 
who  usually  claim  to  have  some  pecufiaritj  of  pp 
ot  composition  in  their  particular  makes.  They  gener- 
ally conform  In  appearance  and  taste  to  the  officinal 
preparation  One  ol  these  so-called  Mall  Extracts  is, 
however,  a  thin,  slightlj  bitter,  dark-colored  Liquid,  ap- 
parently an  imitation  of  porter  in  all  but  its  carb 
acid  and  alcoholic  portions,  Tin-  thick  extracts  emul- 
-it\  cod  liv<  r  nil  in  equal  pari-,  1  mt  the  emulsion  i-  dis- 

eeably  thick    Dose    Of  the  syrupy  (1    8.  Ph.)  extracts, 
•  n  or  twentj  prams  <  L5  to  20  em,      gr.  ccxxv.-< 
of  tin  portei  Like  liquid,  -i\  or  eight  times  as  much. 

\  i  i  ii  I'  I  ii;i  08  —Molasses,  Syrup,  Honey,  Glycerine ; 
possibly  also  the  digestive  ferments  Diastase,  Pancreatin, 
l'i\  alin,  i  tc 

Allied  Plants.— The  Barley  plant.  Hordeum  <ii>ti- 
ehon  Linn.,  order  Orominea,  exists  in  several  well-marked, 
cultivated  varieties;  Wheat,  Triticum  vulqa/n  J. inn.; 
Rye  SecaU  eereaU  Linn;  [ndian  Corn,  Zk  a  Mays  Linn., 
an-  all  in  the  same  enormous  order,  which  is  remarkably 
uniform  in  the  nutritious  character  of  its  seeds,  and  in 
it-  almosi  absolute  Freedom  from  poisonous  qualities. 

W.  J'.  Bolles. 

MANACA.  Tin-  stems  of  TPranciscea  urUflora  Pohl., 
ordei  i  Bouth  American  shrub,  with  " alter- 

nate, longish,  acute  have-,  and  single,  sessile  flowi 

Tin    stems  are  tough  ami  n ly,  with  thin,  dark  hark 

and  yellow  wood.  The  odor  is  slight,  farinaceous;  taste 
bitter  and  disagreeable.  Composition  nut  satisfactorily 
determined. 

Manaca  is  not  a  new  drug,  although  recently  its  use 
has  been  revived,  Two  or  three  generations  ago  it  was 
employed  in  syphilis  and  rheumatism,  and  fell  into  dis- 
use.    Its  modern  introduction  is  for  about  the  same  pur- 

pus,-,   and    will    probably   have   the    same    late.      In    full 

doses  ii  is  a  purgative  and  diaphoretic,  in  larger  quantities 

it   i-  -aid  to  be poisi us.     Dose  half  a  gramorso(gr. 

viii.  ad  w  i. 

An. ii. n  Plants.— The  position  of  Fh'anciseea  has  not 
been  full]  settled  ;  at  present  it  may  he  referred  to  the 
Bee  lb  i.i  miiinn  \. 

A  i  i  n  n  Dm  G8.— The  term  "  Vegetable  Mercury."  for- 
merlj  given  in  this  drug,  indicate-  it-  supposi  d  antisyph- 
ilitic  power.  What  its  real  therapeutic  or  chemical  rela- 
tions are  ii  i-  nol  easy  at  present  in  say.     W.  I'.  Ji"U,s. 

MANGANESE.     I.  General  Medicinal  Properties 

<,i  COMPOI  Mi-  hi  MANGANE8E. —  In  their  medicinal  rela- 
tions the  compounds  of  manganese  divide  into  two  dis- 
tinct groups,  tin  one  where  tin-  metal  is  the  basic  radi- 
cle i  apound,  the  other  where,  mi  the  contrary,  it 
i-  the  acid  radicle.  The  compounds  of  the  former  group, 
after  absorption,  probably  affect  nutrition  after  the 
era  I  manner  .if  the  heavy  metals,  lending  in  small  dOE 
tu  improve  hi L-quality  and  quicken  general  assimila- 
tion, and.  in  large,  in  derange  the  nutritive  processes, 
h  ading  to  i  maciation  and  nerve  poisoning.  Locally,  tin 
effects  differ  with  the  individual  compounds  according 
t..  their  Bolubility.  Therapeutically,  the  constitutional 
influence  of  manganese  ha-  been  sought  as  an  adjuvant 
tu  thai  of  iron,  Largely  upon  theoretical  grounds,  because 
ol  the  alleged  pre  mall  quantity, 
in  association  with  Lron  in  the  composition  of  haemoglo- 
bin.    Doubtless  the  influence  in  i  ai  hectic  statt  -  is  g 1 

far  a-  ii  goes,  hut  doubtless  also  it  i-.  in  degree,  In- 
oiflcanl  a-  compared  with  that  of  Lron,  with  which 
medicine  manganese  i-.  for  the  present  purpose,  almost 
invariably  prescribed.  Physicians  generally  have,  there- 
failed  iu  see  the  necessity  for  combining  a  salt  of 
manganese  with  their  chalybeates.  Locally,  the  thera- 
peutics of  the  compounds  of  manganese  are  individual  In 

the  Compounds,  and   will   he  detailed   lieluw. 

Tin    second  division  of  the  manganese  compounds, 

w here  the  metal  occurs  in  tin  ai  id  ladicle.  is  represented 

in  medicine  by  hut  a  single  salt,  nanu  1 

■■ .  whose  virtues  inhere  mainly  in  tin  property  of 
P<  rmanganates  in  act  as  oxidizing  agents,  ;ls  will  be  Bet 
forth  further  i 


II.  Tin  Mi  ni(  in ai.i.y  i  -id  I'm  I'arations  ok  Man- 
oanesi  -These  are,  of  manganese  as  basic  radicle,  man- 
i/iiniM  dioxidi  and  manganous  sulphate,  and  of  the  metal 
a-  an  acid  radicle,  potassicpermanganatt 

Manganett  Ji^ji'/i  :  Mn<».  This  compound,  com- 
monly  known  a-  black  oxia\  of  manganese,  i-  a  native 
mineral,  and  as  Buch,  of  a  quality  representing  at  Ii 
sixty  si  \  per  cent,  of  the  pure  oxide,  is  officinal  in  the  L  8 
Pharmacopoeia  under  the  title  Mangani  Oridum  Sigrum, 
Black  <>\ide  of  Manganese.  The  mineral  differs  a  g 
deal  in  appearance  according  tu  the  source  from  which  it 
Lsdi  rived.  I'  occurs  sometimi  -  in  metallic-looking  lumps, 
sometimes  in  tine  shining  crystals— the  form  in  which  it  is 
purest — hut  yei  is  most  commonly  found  in  the  condi- 
tion <>f  powder,  [nthe  Latter  condition  it  is  ", a  heavy, 
grayish-black,  mure  or  less  gritty  powder,  permanent  in 
the  air.  odorless  and  la-tele-s.  and  insoluble  in  water  or 
alcohol.  At  a  red  heat  the  oxide  gives  off  oxygen  § 
and  if  heated  w  ith  hydrochloric  acid,  it  causes  the  evolu- 
tion of  chlorine  gas.  On  intimately  mixing  one  part  of 
the  oxide  with  nne  part  of  hydrate  of  potassium,  and 
one  part  of  chlorate  oi  potassium,  introducing  the  mass 
into  a  crucible,  moistening  with  water,  drying  and  ig- 
niting, a  dark,  fused  ma--  i-  obtained,  which  yii 
a  green  solution  with  water,  changing  to  purplish-red 
mi  being  boiled,  or  on  the  addition  of  diluted  sulphuric 
acid.  If  ■">  Gm.  of  the  finely-powdered  oxide  be  di- 
ed with  hi  <->m.  of  water  and  20  Gm.  of  hydro- 
chloric acid,  then  21  (im.  of  f«TOU8  sulphate  lie  added, 
and  the  mixture  heated  tu  boiling,  the  cooled  filtrate 
Bhould  imt  acquire  a  blue  color  on  the  addition  of  freshly- 
prepared  test-solution  of  ferricyanide  of  potassium* 
(presence  of  at  least  sixty-six  per  cent,  of  pure  dioxide  of 
manganese) "  (U.  8.  Ph.).  Black  oxide  of  manganea 
usual  with  the  insoluble  metallic  oxides,  i-  locally  bland, 
and,  in  the  Btomach,  tend-  tu  allay  irritability  of  that  or- 
gan. Continuously  given,  it  is  capable  of  absorption, 
with  constitutional  effects  "l  manganese.  Medicinally, 
the  oxide  tuu  been  applied  in  skin-disease,  in  ointment 
(twentj  five  per  cent,  strength),  and  ha-  been  given  inter- 
nally in  gastric  irritation  ;  hut  it-  grittiness  make-  it  an  un- 
pleasant medicine  t"  take  in  form  of  powder  The  aver- 
a-i  dose  i-  0.65  Gm.  (ten  grains)  three  time-  a  day.  Much 
mure  important  than  any  medicinal  application  i-  the  use 
of  the  black  oxide  in  the  Laboratory,  in  the  preparation  of 
oxygen  gas,  chlorine,  and  also  of  iodine,  when  the  latter 
is  obtained  from  kelp. 

t/  MnSO<  HI.'  >      The  salt  is  offi- 

cinal in  the  V.  s.  Pharmacopoeia  as  Mangani  Sulphas, 
Sulphate  of  Manganese.  It  occurs  in  " colorless  or  pale 
rose-colored,  transparent,  right-rhombic  prisms;  crys- 
tallized at  a  lemperaluri  between  20  and  30  C.  (68°  to 
Mi  P.),  slightly  efflorescent  in  dry  air,  odorless,  having 
a  sliirhtly  bitter  and  astringent  taste,  and  a  faintly  acid  re- 
action.  Soluble  Ln  0.7  part  of  water  at  15  ('.  (59  P.), 
and  in  0.8  part  of  boiling  water ;  insoluble  in  alcohol" 
(TJ.  8.  l'h.).  Manganous  sulphate  is  sharply  irritant  and 
specifically  purgative,  and  has  the  reputation  of  h. 
also  specifically  cholagogue.  This  latter  reputation  is 
based  Largely  on  an  old  assertion  of  ('.  <;.  Gmelin,  that 
in  expi  rimenting  with  animals  with  the  salt,  a  consider- 
able outpouring  of  bile  was  determined.  Rutherford's 
more  recent  and  careful  experiments,  however,  failed  to 
produce  a  like  effect.  In  large  dose,  manganous  sulphate 
i-  an  irritant  poison.  Medicinally,  the  purgative  and 
alleged  cholagogue  action  hav<  been  availed  of  by  some 
prescribers,  but  a-  the  salt  is  harsh  in  action  and  disa- 
greeable to  the  taste,  it-  use  a-  a  medicine  ha-  not  fmind 
much  favor.  From  0.65  t"  1.80  Gm,  (ten  t"  twenty 
grains)  i-  a  full  purgative  dose,  imt  tu  be  exceeded, 

K  Mil  <  i-  Tin  -ah  i-  officinal 
in  the  I'.  S  Pharmacopoeia  a-  Potassii  Permanga 
Permanganate  ol  Potassium.  It  occurs  in  "deep  purple* 
violet,  or  nearlj  black,  needle  shaped,  rhombic  prisms, 
of  a  metallic  lustre,  permanent  in  the  air.  odorless,  having 
asweet,  afterward  disagreeable,  astringent  taste,  and  a 
neutral  reaction,     Soluble,  "ith  the  exception  of  a  scanty. 


*  Ten  per  cent,  aqueous  solution. 
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brown  residue,  in  20  parts  of  water  at  15°  C.  (59'  F.),  and 
in  3  parts  of  boiling  water.  It  is  decomposed  by  alcohol  " 
(U.  S.  Ph.)-  Weak  solutions  of  potassic  permanganate 
are  of  a  delicate  rose  color,  which  should  be  free  from 
tinge  of  green.  Strong  solutions  are  of  deep  purple,  and 
have  the  troublesome  property  of  staining,  not  only  fab- 
rics, but  the  skin  ;  and  even  porcelain-ware  will  be  colored 
a  rusty  purple  under  sufficient  contact.  Potassic  per- 
manganate in  strong  application  is  irritant  and  even  caus- 
tic, but  its  medicinal  application  hinges  mainly  on  its 
peculiarity  of  being  a  powerful  oxidizing  agent,  because 
of  the  ready  disengagement,  in  presence  of  oxidizable 
matters,  of  a  portion  of  the  oxygen  of  the  permanganic 
acid.  By  virtue  of  this  property  the  salt  promptly  de- 
stroys fetor  and  fetid  materials  as  such,  and  is  one  of  the 
most  efficient  agents  known  for  such  purpose.  Its  dis- 
advantages are  its  comparative  costliness  and  proneness 
to  stain.  Because  of  its  oxidizing  tendency,  it  is  necessary 
to  keep  the  compound  in  well-stopped  bottles,  and  avoid 
admixture  with  it  of  organic  or  other  easily  oxidizable 
matters.  Trituration  of  the  crystals  with  inflammable 
substances  may  even  determine  explosions.  Potassic 
permanganate  is  a  valuable  detergent  for  foul  surfaces, 
as  of  sloughing  wounds,  ulcerated  cancers,  etc.,  and  is 
applied  in  aqueous  solution  ranging  from  one  fifth  per 
cent,  to  four  percent,  in  strength.  The  weaker  solutions 
are  used  where  a  mere  deodorizing  is  sought,  the  stronger 
where  a  vital  action  also  is  desired,  as  in  the  case  of  gan- 
grenous ulceration.  To  sweeten  foul  drinking-water,  a 
solution  of  the  salt  may  be  added  to  the  water  gradually, 
so  long  as  the  color  is  discharged  on  stirring,  a  circum- 
stance that  will  continue  as  long  as  any  organic  matter 
remains  unoxidized.  So  soon  as  the  coloration  persists, 
even  in  faintest  shade,  further  addition  is  to  be  discon- 
tinued. The  small  percentage  of  permanganate  then  re- 
maining in  excess  will  neither  be  perceived  in  taste,  nor 
will  it  do  any  harm.  In  this  operation  it  must  not  be 
expected  that  the  permanganate  will  necessarily  kill  the 
contagium  of  specific  disease  with  which  a  water  may  be 
contaminated,  for  of  such  potency  there  is,  as  yet,  no 
proof.  Potassic  permanganate  has  been  used  internally 
in  zymotic  diseases,  presumably  with  the  idea  of  chem- 
ically assaulting  the  virulent  essence  of  the  same  ;  but  in- 
asmuch as  any  allowable  dose  of  the  salt  must  inevitably 
exhaust  its  oxidizing  capacity  while  en  route  through 
the  organic  matters  of  the  alimentary  canal  to  the  vascu- 
lar system,  the  practice  has  not  even  a  sound  theoretical 
basis  to  justify  it.  The  doses  given  are  from  0.015  to 
0.06  6m.  (one-fourth  to  one  grain)  three  times  a  day,  taken 
in  solution  in  distilled  water.  More  recently,  Ringer 
and  Murrell  have  announced  success  with  the  internal 
use  of  potassic  permanganate  as  an  emmenagogue,  giving 
the  medicine  in  doses  of  a  grain,  increased  to  two  grains, 
three  or  four  times  a  day.  Similar  success  has  since  been 
reported  by  a  number  of  other  practitioners,  and  success 
also  with  certain  cases  of  menorrhagia  and  metrorrhagia, 
as  well  as  of  amenorrha'a(F.  H.  Martin).  The  medicine 
is  best  borne  in  pill  form,  but  even  when  so  taken,  occa- 
sionally produces  a  good  deal  of  gastric  distress.  Be- 
cause of  the  powerful  oxidizing  property  of  the  perman- 
ganate, care  must  be  taken  in  the  selection  of  excipients 
for  making  the  medicine  into  pills.  The  following  has 
been  recommended  as  an  excipient :  "Vaseline,  two 
parts  ;  paraffin-wax,  one  part ;  melt,  stir  till  cold,  and  add 
kaolin,  three  parts;  mix  well."  The  pills,  after  being 
made,  are  to  be  dusted  with  kaolin.        Edward  Gurtis. 

MANGANESE,  POISONING  BY.  The  compounds  of 
manganese  have  never,  so  far  as  the  writer  can  ascertain, 
been  used  as  poisons  by  man.  The  binoxide  (black  oxide) 
and  potassium  permanganate  are  the  only  preparations 
which  are  at  all  common.  The  remaining  compounds 
are  seldom  met  with  outside  of  the  chemical  laboratory, 
and  are  not  likely  to  furnish  the  occasion  for  a  medico- 
legal investigation.  Professor  Couper,  of  Glasgow  (1838), 
-classed  manganese  among  the  cumulative  poisons,  and 
asserted  that  it  had  the  property  of  bringing  on  gradual 
paralysis  of  the  muscles  of  the  extremities.  He  reported 
five  cases  of  this  kind  occurring  anions'-  workmen  em- 


ployed in  grinding  the  black  oxide.  In  those  of  the  pa- 
tients who  were  removed  earl}-,  and  put  under  treatment, 
the  progress  of  the  disease  was  arrested  ;  but  recovery- 
was  complete  only  after  a  number  of  years.  In  one  case, 
in  which  the  disease  had  made  greater  progress  before 
the  patient  was  removed,  the  disability  was  permanent. 
There  was  no  loss  of  sensation,  and  the  intellect  was  un- 
impaired. There  was  neither  colic,  constipation,  or 
tremors  ;  but  salivation  was  observed.  The  black  oxide 
is  manufactured  and  used  very  largely  ;  but  similar  cases 
do  not  appear  to  have  been  observed  since.  It  is  there- 
fore somewhat  doubtful  if  the  symptoms  described  by 
Couper  can  be  attributed  with  certainty  to  manganese 
poisoning — an  opinion  which  the  comparative  insolubility 
of  the  oxide  goes  far  to  confirm. 

Potassium  Permanganate. —  The  most  important 
soluble  compound  of  manganese  is  potassium  permanga- 
nate. Both  the  permanganates  and  the  manganates  are 
at  once  decomposed,  with  loss  of  a  portion  of  their 
oxygen,  by  all  organic  tissues,  which  they  rapidly  oxi- 
dize. Potassium  permanganate  is  therefore  much  used 
as  an  oxidizing  agent  in  the  laboratory.  It  also  acts  as 
an  efficient  deodorizer  and  antiseptic,  and,  in  addition, 
probably  has  a  certain  amount  of  germicide  power.  Its 
power  as  a  disinfectant  (using  this  term  in  the  popular 
sense)  is,  however,  limited,  because  of  its  cost,  and 
because  of  the  readiness  with  which  it  is  decomposed  by 
organic  matter.  A  solution  of  0.065-1.3  6m.  (1  to  20 
grains)  to  the  ounce  is,  however,  a  useful  antiseptic  and 
deodorizer  in  cases  of  otorrhoea,  ozaena,  fetid  breath, 
leucorrhcea,  and  similar  affections.  It  has  been  recom- 
mended internally,  in  various  diseases,  in  doses  of  0.065- 
0.13  6m.  (1  to  2  grains).  But  we  have  no  definite  knowl- 
edge of  its  action  when  taken  internally  in  large  doses. 
Its  behavior,  when  brought  into  contact  with  organic 
substances,  warrants  the  statement  that,  if  taken  internally 
in  doses  much  above  0.13-0.19  Gm.  (2  to  3  grains),  it 
would  act  as  an  irritant,  and  to  some  extent  probably  as 
a  caustic  ;  and  more  energetically  if  taken  in  the  solid 
form  or  in  concentrated  solution.  Its  effect  when  not 
much  diluted  is,  probably,  chiefly  local.  It  is  asserted 
by  some,  however,  that,  when  administered  in  small 
doses  well  diluted,  a  certain  amount  of  the  salt  enters  the 
blood. 

Vulpian  has  studied  the  effects  produced  by  the  injec- 
tion of  the  permanganate  into  the  veins.  Half  a  gram  of 
a  one-half  per  cent,  solution  was  fatal  to  small  dogs* ;  one 
gram  to  large  dogs.  The  symptoms  observed  were :  a 
tottering  gait,  a  state  of  dejection,  diarrhoea,  progressive 
weakness,  and  frequently,  after  the  lapse  of  ten  to  twenty 
hours,  an  icteric  discoloration  of  the  skin,  mucous  mem- 
branes, subcutaneous  cellular  tissue,  and  arteries.  Putre- 
factive changes  commenced  very  soon  after  death.  The 
appearances  observed  were:  frequent  ecchymoses  in  the 
serous  membranes,  hyperemia  of  the  gastric  mucous 
membrane,  congestion  of  the  kidneys,  decomposed  blood, 
hemoglobinuria,  and  pulmonary  infarctions.  The  urine 
contained  very  little  urea. 

Salts  of  Max<;axous  Oxide. — It  has  been  suggested 
that  these  salts  might  possess  therapeutic  properties  simi- 
lar to  those  of  the  salts  of  iron.  But  clinical  experience 
has  not  confirmed  this  theory  Dr.  Thompson  states  that 
the  sulphate  is  a  purgative  in  doses  of  3.9-7.75  6m.  (60 
to  120  grains),  and  that  31.1  6m.  (1  ounce)  may  be  admin- 
istered with  safety.  On  the  other  hand,  doses  of  0.2-0.5 
6m.  (3  to  7.7  grains),  if  repeated  often,  are  said  to  be  fol- 
lowed by  vomiting  and  diarrhoea.  Practically,  it  may  be 
said  that  we  know  nothing  concerning  their  effects  on 
man.  A  number  of  experiments  on  animals  have  been 
recorded.  6melin  states  that  the  sulphate,  when  given  to 
dogs  internally  in  large  doses,  caused  vomiting.  It  was 
borne  better  by  rabbits  ;  but  if  the  dose  was  sufficiently 
large,  it  caused  paralysis,  and  finally  death  in  convul- 
sions. Slight  evidences  of  gastric,  irritation  were  found 
after  death.  The  salt  produced  no  effect  when  applied 
to  the  subcutaneous  cellular  tissue.  Injected  into  the 
veins  it  caused,  in  small  doses,  vomiting  onty.  In  larger 
doses  it  either  caused  death  immediately,  from  paralysis 
of  the  heart,  or  it  produced,  first,  a  condition  resembling 
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apoplexy,  from  which  the  anima  red,  and  later, 

vomiting,  purging,  dyspnoea,  loss  of  appetite,  rapid  ei 
haustion,  paralysis,  and  death.     There   was  a  marked 
Increase  in  the  *  cretion  of  bile.     <  looldi  d  states  thai  the 
salts  iii   i  c  induce  vi routing,  diarrho  a,  and  an 

increased  secretion  ol  bile.     According  to  Wibmer,  man 
•  arbonate  administered  in  moderate  doses  for  a 
time,  has  no  effecl  whatever  on  rabbits.     Laschkie- 
witsch  -  experiments  with  manganese  citrate  and  lactate 
show  thai  these  salts  weaken  the  heart's  action,  prolong 
ii-  diastole,  diminish   tin-  arterial   blood  pressure,   and 
finally  paralyze  the  muscles;  death  resulting  from  paral- 
ysis of  the  heart     The  amount  of  urine  and  una  ex- 
d  is  increased.     There  is  no  change  in  the  tempera 
luir.     Merti  and  Luchsinger  state  thai  the  action  of  the 
salts  ni  manganese  is  manifested  by  somnolence,  a  dimi- 
nution in  reflex  irritability  and  in  the  frequencj  oi  res 
piration,  a  Binking  of  the  blood  pressure,  and  general 
paralysis  of  the  central  nervous  system,     The  tempera 
mil-  is  diminished  in  warm-blooded  animals.     There  is 
marked   intestinal  irritation.     This  is  attributed  to  the 
elimination  of  the  metal  through  the  intestines ;  for  even 
when  ilit  sail  iif  manganese  was  injected  Bubi  utani  ously, 
there  was  vomiting  and  diarrhoea,  and  manganese  was 
detected  in  the  vomitus. 

The  mosl  extended  investigations  are  those  of  Koberl 
l  [rchivf.  e£per.  Pathol,  u,  Pliarmak.,  \\i..  p.  861,  1883), 
who  experimented  on  frogs,  dogs,  cats,  rabbits,  and  guinea- 
pigs;  using  for  this  purpose  the  citrate  of  manganese  and 
sodium.  For  frogs  the  salts  of  manganese  are  more  poi- 
sonous  than  those  of  iron,  cobalt,  nickel,  or  zinc.  Man- 
gauese  acts  on  these  animals  by  paralyzing  the  excito- 
motor  ganglia  in  the  heart.  Of  warm-blooded  animals 
•  are  the  mosl  sensitive  to  the  action  of  manganese 
salts.  For  these  animals  manganese  is  five  times  as  poi 
sonous  as  iron,  On  the  supposition  thai  man  is  as  sensi- 
tive as  the  dog,  Koberl  calculate-,  thai  an  amount  equiva- 
lenl  i"  0.5  6m.  (7.7  grains)  of  manganous  oxide  is  a  fatal 
dose  for  an  adult.  Cats,  rabbits,  and  guinea-pigs  are  less 
sensiti^  e  in  the  order  named. 

The  symptoms  which  follow  a  minimum  fatal  dose  in 
guini  ind  rabbits  are  diarrhoea,  loss  of  appetite, 

languor,  dragging  of  the  limbs,  diminuti f  temp 

lure  and  of  reflex  irritability  ,  and  paralysis  which  finally 
involves  the  muscles  of  respiration.  The  urine  always 
contains  manganese.  In  dogs  and  cats  subcutaneous  in 
iectifin  of  the  sail  was  soon  followed  bj  nausea  and  vom- 
iting, which  continued  till  death,  [f  the  dose  was  qoI  a 
fatal  one  the  symptoms  continued  from  one  to  three  day-. 
during  which  time  nourishment  was  refused,  or  if  taken, 
was  immediately  rejected  by  vomiting.  Later  the  con- 
junctivas were  discolored  bj  bile-pigment,  and  the  urine 
i in  i I  IhI.  pigment,  albumen,  and  cast-.  Convulsions 
were  never  observed  in  dogs  after  subcutaneous  injection  ; 
lmt  violent  convulsions  and  death  followed  injection  into 
the  veins.  Manganese  was  detected  In  the  urine,  vomitus, 
and  d  in  all  the  organs  of  the  body.  Theamouni 

was  -inall.  however,  excepting  in  .the  liver,  kidneys,  and 
miiii  iiis  i if  the  intestines.  Gastro  enteritis  was  observed 
In  a  single  case  only.  Manganese,  in  the  caseofwarm- 
I ih iniled  animals,  paralyzes  the  vaso  motor  centres,  at  lirst 
temporarily,  then  permanently.  Later  the  hear)  isaffecti  d 
rold  aol  demonstrate  chronic  poisoning  with 
rabbits  In  one  experimenl  fifteen  grams  of  the  sail  was 
administered  within  three  months,  in  gradually  increasing 
doses.  The  urine  never  contained  more  than  the  merest 
trace  ol  manganese.  There  was  no  evidence  of  inflamma- 
tion "I  the  Btomach  or  Intestines,  and  no  abnormal  appear- 
ances in  the  liver,  spleen,  or  kidneys,  Koberl  concludes, 
therefore,  thai  absorption  does  nol  take  place  toanyextenl 
through  the  Btomach  or  Intestines  Chronic  poisoning  was 
induced  in  dogs  by  the  subcutaneous  inject  inn  nt  tin  salt, 
Small  dnses  often  caused  vomiting  and  diminution  oi  ap 
petite  as  the  onlj  Bymptom.  If  the  doses  wen-  larger,  or 
repeated  mure  Frequently,  characteristic  changes  in  the 
mine  were  observi  d.  This  si  ei,  t i. in  varied  in  color  from 
yellow  in  deep  brownish  Mack,  ami  frequently  contained 
albumen,  and  hyaline  and  epithelial  casts,  owing  to  an 
active  hyperemia  of  the  kidney  or  t<>  acute  nephritis. 


The  kidneys  were  similarly  affected  in  almost  all  fatal 
cases  of  acute  manganese  poisoning.     Six  or  eight  dayi 

death,  in  cases  nl  chronic  poisoning,  high 
was  observe  d 

Late  exp<  riments  of  Cahn  on  the  absorption  and  elim- 
ination nl  manganes)  .  show  thai  the  metal  is  not  abs 

li  the  intestines.     It   is  eliminated   in   great  part 
through  the  intestinal  mucous  membrane,  and  to  soi 
ten!  through  the  gastric  mucous  membrane.  The  kidneys 
contain  a  much  larger  amount  of  manganese  than  the  liver 
dot  s.     The  brain  contains  a  trace  only. 

William  li.  HilU. 

MANITOU  SPRINGS.     Location  and  Post-office,  Maui- 
tou  Springs,  El  Paso  County,  Col. 

Ac  i  i  ss,     ]'i,, in    Denver   by    Denver   &    Rio   Grand* 
Railway,  Manitou  Branch,  or  from  Pueblo  bj    Denver 
A:   Kin  Grande,  or  Denver.  Texas.  A.  Gulf  Railroads  io 
(  olorado  Springs,  thence-  by  carriage  five  mile 
tmi  Sprint: 

Analysis  ,o    Leow). — One  pint  contains : 
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Tin  i:  •> i-i  i  i  ii  Properties.— The  analysis  of  these 
waters  shows  them  to  be  valuable  cathartic  and  tonic 
agents,  the  active  constituents — alkalies,  iron,  sodium 
chloride,  etc. — being  in  excellent  proportion. 

The  BpringB,  Dine  in  number,  are  situated  in  tin 
hills  of  the  Rockj  Mountains,  at  the  base  of  Pike's  1' 
at  an  altitude  of  <>.  1 47  feci.     They  flow  from  a  strati 
formation  of  various  sandstones,  carbouate  and  sulphate 
of   lime,   magnesian  limestone,  a   mixed   iron   stratum, 
and  quartzite.     The  scenery  is  grand,  including  some  of 
the  most    wonderful    freaks  of  nature.     Within  a  few 
miles    i-    Pike's    Peak  ;    Manitou   Canon  ;    Engleman's 
Canon;  Cheyenne  Cation,   with   seven  cataracts;  Rain- 
bow Palls;  (ave  of  the  Winds,  with  two  miles  of  un- 
derground chambers;  and  the-  lamed   "Garden  of  the 
Gods." 

Manitou  Springs  has  schools  and  churches  of  the  vari- 
ous denominations,  is  sewered,  and  supplied  with  water 
from  a  stream  flowing  from  Pike's  Peak,  six  miles  dis- 
tant, by  rail,  is  Colorado  Springs,  with  a  population  of 
live  thousand,  w  lure  i  here  are  hanks,  a  college,  a  library, 
a  theatre,  etc. 

The  annual  rainfall  is  fourteen  or  fifteen  inches.  Mos- 
quitoes  are  entirely  unknown.  There  is  no  rain  from 
September  or  October  to  April  or  Maj .  but  light  miow  s, 
which  disappear  in  a  few  hours,  are  common. 

During  the  summer  there  are  six  large,  and  thirty 
smaller,  hotels  open.  In  winter  one  lirst  class  hotel  re- 
mains open. 

Tin-  aggregate  flow  of  the  Bprings  has  never  been  ac- 
curately   measured,  hut   that   of  the   "Navajo"   is  ahoiit 

si\  thousand  gallons  in  twenty-four  hours,  and  it  sup- 
plies a  large  bathing  establishment        '•<"■  B.  Fowler. 

MANNA.   I".  S.  Ph.;  P,r.  Ph.;  Ph.  G.  {Manne,  I 
Med.).     A  solid,  partly  crystalline,  sugar-like  substance, 
excreted  from  the  hark  of  one  or  two  species  ol  Ash.  in 
the  Smith  of  Europe, 

The  Manna  ash  of  Italy.  Sicily.  Asia  Minor,  etc.. 

0  I  I  .inn  .  is  a  small,  graceful  tree,  with  smooth 
graj  hark  and  slender  branches.  Its  leaves  are  smooth, 
odd-pinnate  (four  pairs),  bright  green.     Its  flowers  in 
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feathery  panicles  are  numerous,  small,  and  white,  appear- 
ing after  the  leaves.  Calyx  minute,  four-parted  ;  petals 
four  ;  stamens  two  ;  ovary  one,  two-celled,  four-ovuled  ; 
stigmas  two.  Fruit  a  samara,  about  an  inch  long,  and 
one-sixth  as  wide  ;  one-seeded.  The  manna-ash  grows  to 
about  twenty  feet  in  height,  and  is  often  cultivated,  both 
in  and  beyond  its  natural  habitat,  for  ornament.  It  does 
not,  however,  yield  manna  excepting  in  southern  cli- 
mates. F.  excelsior  Linn.,  the  common  European  Ash, 
like  our  own,  is  a  larger  tree.  It  has  inconspicuous,  polyg- 
amous, greenish  flowers,  without  calyx  or  corolla.  Like 
man)'  others  in  the  genus,  it  has  a  sweet  sap,  and  in  Sic- 
ily is  said  to  yield  a  little  manna  ;  but  nearly  all  of  this 
drug  is  collected  from  the  first-named  species.  In  Sicily, 
whence  most  of  the  manna  of  the  present  time  comes, 
the  trees  are  regularly  cultivated  for  this  purpose,  being- 
planted  in  rows  in  "orchards,"  and  allowed  to  growT  unmo- 
lested until  the  stems  are  nearly  as  large  as  the  leg.  Then 
the  tapping  is  begun,  and  repeated  every  summer  for  a 
dozen  or  more  years,  until  the  tree  is  exhausted.  The 
usual  metho'd  is  to  make  a  transverse  cut  through  the 
bark  near  the  base  of  the  trunk,  and  follow  it  each  day 
with  another,  about  an  inch  higher  up  than  the  last,  dur- 
ing favorable  weather.  It  is  done  in  the  middle  of  the 
summer,  and  hot,  dry  days  are  essential  to  success.  The 
sap  exudes  from  these  cuts — a  thick,  syrupy,  very  clear, 
and  sweet  liquid — and  soon  concretes  on  the  bark  of  the 
trunk,  or  on  leaves,  sticks,  straws,  etc.,  laid  for  it.  It 
often  drops  in  tears  to  the  ground,  and  sometimes  forms 
large  masses  at  the  base  of  the  trunk.  Gathered  from  all 
these  places  and  further  dried,  it  is  manna  in  various  qual- 
ities, and  requires  only  sorting  to  be  ready  for  the  mar- 
ket. The  inferior,  in  masses  or  tears,  with  its  adhering 
impurities,  is  called  small  manna,  or  manna  in  sorts  ; 
while  the  large,  light-colored,  stalactitic  pieces  which 
have  concreted  upon  the  trunk'  are  flake-manna,  the  most 
prized  sort. 

The  term  manna  is  more  interesting  historically  than 
the  article  we  now  know  under  that  name.  It  was  orig- 
inally applied  to  the  food  that  was  miraculously  supplied 
to  the  children  of  Israel  in  their  passage  over  to  their 
promised  home.  What  that  manna  was  we  do  not  know. 
The  name  has  been  since  applied  to  a  number  of  sweet 
exudations  from  various  parts  of  the  world,  as  the  fol- 
lowing examples,  quoted  from  the  Pharmacopoeia,  will 
show  :  Alhagi  manna,  from  a  small  leguminous  plant  of 
India,  is  in  small,  roundish,  hard  tears.  Tamarisk  man- 
na, from  Arabia  and  Persia,  also  in  small  tears.  "  Shir 
Khist "  is  from  a  species  of  Gotoneaster,  collected  in  In- 
dia. Oak  manna,  from  several  species  of  Oak,  and  Brian- 
fen  manna,  from  the  Larch.  None  of  these  has,  how- 
ever, in  European  markets,  any  importance  as  compared 
with  that  of  the  flowering  Ash  above  mentioned,  which 
is  the  manna  of  modern  commerce.  It  has  been  known 
and  collected  for  several  hundred  years,  and  has  probably 
passed  its  meridian  of  popularity. 

Description. — Manna,  suitable  for  medicinal  use,  is 
thus  described  in  the  Pharmacopoeia  :  "  In  flattish.  three- 
edged  pieces,  occasionally  eight  inches  (20  centimetres) 
long,  and  two  inches  (5  centimetres)  broad,  usually  small- 
er ;  friable  ;  externally  yellowish-white,  internally  white, 
porous,  and  crystalline  ;  or  in  fragments  of  different  sizes, 
brownish-white,  and  somewhat  glutinous  on  the  surface, 
internally  white  and  crystalline  ;  odor,  honey-like  ;  taste 
sweet,  slightly  bitter,  and  faintly  acrid.  It  is  slowly,  but 
almost  completely,  soluble  in  boiling  alcohol." 

Composition. — Fine  qualities  of  this  drug  contain  sev- 
enty or  eighty  per  cent,  of  mannit  (C6Ht[OH]6),  a  sweet, 
crystalline,  sugar-like,  peculiar  substance,  also  found  in 
other  sweet  saps.  There  are  also  traces  oifraxin,  a  neu- 
tral bitter  substance  found  in  the  bark  of  several  other 
species  of  ash. 

Action  and  Use.— The  best  (not  bitter)  specimens  of 
Manna  contain  nothing  of  importance  besides  this  man- 
nit.  They  are  not  poisonous  or  deleterious  in  any  quan- 
tity, and  have  on  the  human  body  simply  the  influence 
of  very  gentle  catharsis.  Manna  has  been  for  a  long  time 
a  favorite  laxative  for  infants  and  children,  on  account  of 
its  pleasant  taste,  but  is  becoming  less  used  and  scarcer 
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every  day.  Dose  (adult),  from  twenty-five  to  fifty  grams 
(  1  j.  ad  3  jss.),  which  may  be  taken  in  substance  or  dis- 
solved in  water.  The  only  officinal  preparation  is  the 
compound  Infusion  of  Senna  (Infusum  Senna  Composi- 
in  in,  U.  S.  Ph.),  made  as  follows  : 

Senna,  six  parts. 

Manna,  twelve  parts. 

Sulphate  of  magnesium,  twelve  parts. 

Fennel,  bruised,  two  parts. 

Boiling  water,  one  hundred  parts. 

Water. 

Macerate,  strain,  and  add  Water  enough  to  make  one 
hundred  parts — a  cathartic. 

Allied  Plants. — The  genus  Fraxinus  contains  about 
thirty  trees  and  shrubs  of  temperate  climates,  of  which 
we  have  five  or  six  in  this  country  ;  none  of  these  has 
any  special  medicinal  value  ;  for  the  order  Oleacece,  see 
Olive  Oil. 

Allied  Drugs. — Sugar,  Molasses,  Glycerine,  Melezi- 
iose,  Saccharin,  also  the  cathartics  in  general. 

W.  P.  Bolles^ 

MARIENBAD.  This  is  a  well-known  Bohemian  spar 
lying  in  a  pleasant  valley,  surrounded  by  forest-covered 
hills,  not  far  from  Carlsbad.  Its  elevation  is  about  2,000 
feet  above  the  level  of  the  sea.  There  are  eight  springs, 
known  as  the  Kreuz-,  Ferdinands-,  Carolinen-,  and  Am- 
brosius-brunuen,  and  the  Wald-,  YViesen-,  Rudolfs-,  and 
Marien-quelle.  Of  these  the  most  important  are  the  two 
first-mentioned.  The  following  is  the  composition  of 
four  of  the  springs,  according  to  analyses  made  at  differ- 
ent times  by  different  chemists.  The  proportions  of  the 
solid  constituents  are  given  in  grammes  per  litre. 
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Potassium  sulphate 

Sodium  chloride 
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Aluminium  and  calcium  phos- 

0.03 

Silicic  acid 

Bromides,      fluorides,      organic 

0.01 

Total  solid  constituents 

7.174 

1.020 

3.53 

2.27. 

The  springs  all  contain  a  certain  proportion  of  car- 
bonic-acid gas.  They  are  employed  for  the  greater  part 
internally.  The  Marienquelle,  however,  is  used  for  bath- 
ing ;  it  is  very  weak  in  solid  constituents,  containing  only 
0.182  part  per  thousand,  but  is  pleasantly  carbonated. 

The  waters  of  Marienbad  are  prescribed  in  cases  of  ab- 
dominal plethora,  gout,  hemorrhoids,  chronic  dysentery, 
hepatic  congestion,  etc.,  occurring  in  well-to-do  individ- 
uals accustomed  to  indulge  rather  freely  in  the  pleasures 
of  the  table.  They  are  also  very  useful  in  obesity,  and 
are  especially  recommended  in  affections  associated  with 
the  menopause.  The  waters  of  some  of  the  springs  have 
considerable  reputation  in  the  treatment  of  neuralgia  and 
of  chronic  catarrhal  troubles  of  the  respiratory  organs 
and  bladder.  Ordinary  baths  are  not  much  employed, 
though  gas-  and  mud-baths  are  made  use  of  to  some  ex- 
tent. The  season  at  Marienbad  lasts  from  the  beginning 
of  May  to  the  beginning  of  October.  "The  climate  is  not 
mild,  yet  not  disagreeably  raw.  The  waters  are  exported 
in  very  large  quantities.  This  spa  is  much  frequented, 
the  average  number  of  guests  each  year  being  from. 
12,000  to  15,000  or  more. 

T.  L.  S. 
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MARIGOLD    <  I     -    I'l.  |.     The  herb  of  the 

common    garden  Marigold,  Calendula   officinalis   Linn.  ; 

and  used  fresh,  is  officinal. 

luteins  a  bittei  oalic  acid,  and  a  peculiar 

mucilaginous  substance,  ealt  ndulin.     It  has  no  m<  di<  inal 

properties,  i>ui  i-  occasionally  given  in  the  form  of  u  dia- 

pboretic  tea,  and  is  sometimes  used  as  a  linimenl  or  poul- 

i  -piain-  and  other  iniui i<  s, 

Allied   I'i. wi-,   etc.     See  I  n  imomii  i 
tinctorius   Linn.,  the  common  Safflower  or   "Saffron," 
i-  a  closely  related  plant  ol  Bimilar  bland  qualities.     It 
contains  several  inferior  dyeing  principles,  such  as 
flowi  and  earthamin,  and  »n-  used  formerly  to 

some  extent  for  thai  purpose.  In  medicine  it  i-  a  very 
popular  home  diaphoretic  and  sudorific,  frequently  given 
in  measles  and  scarlatina,  W.  P.  I: 


MARJORAM.  WILD  {Origanum,  V.  S.  Ph.;  Origan  vuU 
1  odex   Med        0    ganum  xntlgan    Linn.,  is  a  tall, 
slender,  perennial  h  a  creeping  stem,  with  broadly 

ovate,  oppositi  and  small  pink  Bowers  clustered 

in  ovoid  or  roundish  fascicles  a)  the  ends  of  the  panicu- 
lately  branched  stem.  The  rosj  purple  bracts  of  the 
flowers  are  more  conspicuous  than  the  flowers  them- 
selves. Origanum  grows  wild  in  most  parts  of  Europe 
and  Western  and  Central  Asia.  It  has  been  introduced 
into  tin-  United  Mali-,  ami  grows  in  fields  and  pastures 
here.  The  flowering  herb  is  officinal ;  il  has  an  aromatic, 
pungent,  bitter  taste,  and  a  peculiar,  not  unpleasant,  fra- 

The  constituents  ol  interest  area  pair  yellow  essential 

which  has  the  ar atic  odor  and  taste  of  the  plant, 

and  some  ill-defined  bitter  and  astringenl  principles. 
Origanum  is  primarily  an  aromatic  of  the  sage,  summer 
savory,  and  hyssop  character,  with  a  nol  very  pleasant 
bitter  quality  added.  It  is  very  little  in  use.  An  infu- 
sion would  be  a  suitable  form  in  which  to  giv<  it  inter- 
nally, if  d(  sired.  The  oil,  as  an  article  o1  commerce,  is 
obsolete.  A  Bpurious  oil  i-  to  be  had  ;  it  i-  used  in  lini- 
mint-,  chiefly  veterinary.  The  only  officinal  preparation, 
Aromatic  Wine  i  Vinum  Aromaticum,  U.  8.  Ph.),  i-  a 
relic  of  the  pharmacy  of  the  past  ;  it  i-  now  and  then 
used  as  a  liniment. 

Aii  n  n  Plants  Origanum  Marjorana  Linn..  8wee< 
Mai  joram,  i-  common  in  kitchen  gardens,  and  used  as  a 
flavor  in  cooking.     For  the  Order  Labi    la  see  Pepper- 

u  INI. 

At. i. ti  u  Dm  as.— Numerous  bitterish  aromatics,  Tan- 
Borehound,  Motherwort,  etc.  W.  /'.  /«'■ 

MARSHMALLOW  {AWtaa,  V.  8.  Ph.;  Radix  .1 
I'h   G  •  Althaa,  Ph.  <;.:  Quimawoe,  Codex  Med., 

runt,  leaf,  flower).  The  root  oi  Althaa  officinalis  Linn., 
ordei  V-  icea  This  is  a  perennial  herb,  with  a  large, 
thick,  Beshy  root,  and  Beveral  simple,  round,  upright,  \<  1 

vety    1'  afy,  flowering  stems,  from  one-half  I le  n 

in  height,  and  numerous,  short ■petioled,  ovate,  pointed, 
doubly  dentate,  also  velvety  leaves,  and  axillary  clusters 
•  it  pretty  pink  flowers  along  the  upper  part  of  the  stem, 
of  from  two  to  four  <>r  five  flowers  each.  Calyx  five- 
parted,  supported  by  an  eight  or  ten  leaved  epicalyx. 
<  rolla  bell  shaped,  of  five  petal-,  convolute  in  the  bud. 
Stamens  numerous,  cohering,  like  those  in  all  the  family, 

in    a    hollow    column;    anther-    free,    one  celled.      Ovary 

flattened  vertically,  many  celled,  with  one  ovule  in  each 
cell.     A  native  of  tin-  mi nlerate  and  warmer  portions  of 
rope,  growing  near  tin-  sea  or  in  .salt  marshes;  also 
uralized  in  this  country,  and  growing  in  similar  pli 
It  Is  cultivated  extensively  in  Bavaria  and  Wtirtemberg 
Tht  the  market  come  generally  from  cultivated 

plant-  nt  tWO  Or  tl  '.  Ih.  alid  are  collected  in 

tin  autumn,  when  thej  an  full  and  plump.  The  hark 
i-  I|!  I  Off,  and   :  .   i    then  dried  ill  Straight 

t-h  m  five  to  fifteen  centimetres  or   more  in 

length,  ami  on.-  or  two  centimetres  in  diameter ;  thej  are 
deeply  wrinkled  longitudinally,  are  of  a  bright  white 
color,  and  of  rather  flexibli  texture,  although  breaking 
.short  at  last   Tin  -  slightly hairj  senea 


tun-  bast  fibres,  and  generally  mealy,  on  account  of  its 

abundant  Btarch.     odor  faint,  taste  sweet,  niucilaginouX 

CoMPOfln  [ON.—  AIm.ui   one-fourth  of  the  dried  root  is 

ttareh,  and  another  fourth  i-  mucilage,  lor  which  two 


Fig.  2194.— IbnhmaUow.     (Baillon.) 

sulistaiiei  -  ii  i-  generally  valued.  It  also  contains  an  in- 
teresting  proximate  principle,  uxparagin,  to  the  extent  of 
one  or  two  per  cent.  All  the  above  constituents  are 
pretty  widely  diffused  in  the  vegetable  kingdom. 

USES. — Althaa  i-  a  mild  demulcent,  like  gum  arahic 
or  slippery  elm.  A  decoction  may  lie  given  ju  bronchia] 
or  vesical  catarrh,  or  a- a  bland  vehicle  for  other  medic- 
ament-. Ground  to  a  tine  powder,  it  i-  considerable 
used  in  poultices,  hut  has  no  advantage  over  the  other 
common  tiling  used  for  the  same  purposes.  D 
definite.     A  syrup  iv  ••.  I.  S.  Ph.)  i>  offi- 

cinal, and  used  a-  a  vehicle. 

Aii  no  Plants. — There  are  about  a  dozen  spei 
Althaa,  al]  mild  in  qualities,  most  of  them  having  hand- 
Mime  flowers.     .1.  rosea  Cav.,  the  Holly  hock,  is  cultivated 
everywhere.     The  order  itselt     ;  is  characterized 

generally  by  the  absence  of  active  properties.  Some  of  its 
members  are  common  weed- ;  many  an-  beautiful  garden 
flowers  :  one  or  two  are  of  the  greatest  economic  value. 

V  Mallows,  includes  several  familiar  species 

or  two  of  which  are  used  in  medicine  ;  .V'  •  Linn. 

I     1/      ,;,     Folio    .1/       •      I'n     i .        1/ 

-  {Folia  Maha,  l'h.  <;  i .  M.  rotundi> 
i  ■  Linn  '/  petite,  Codex  Med.).  All  are  bland  dej 
mulcents. 

.-  al"   \  e. 

Hibiscus,  a   large  genus  <>f  tropical  herbs,  shru 
//    Trioruum  Linn.  (Bladder    Ketmia) ;  U    - 
-    Linn,    (the   shrubby    althaa),    are   favorite    - 
plants  .   //  escuh  nlus  Linn.,  of  Africa,  is  Okra  of  south- 
ern  gardens,  etc:  //.   Moscheutos  I. inn.,  our  wild 
Mallow,  ha-  very  large  showy  flowers. 

Several  species  yield  the  invaluabli 
io\.  i|.  v. 

Ai  i  n  n  Dm  >.-  —Gum  arabic.   gum  tragacanth 
■  herrj  tree  and  other  bassorin  gums.     Flax-seed,  sli]>]H'ry 
elm,  quince  seed,  and  a  host  of  other  mucilaginous  sub- 
Ajsparagin  has  been  found  in  twenty  or  thirty 
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plants,  of  which  the  following  are  some  of  the  most  im- 
portant :  Asparagus,  lily  of  the  valley,  liquorice,  peas, 
beans,  etc.,  potatoes,  lettuce,  horsechestnuts,  chestnuts, 
etc 

W.  P.  Bolles. 

MASSAGE.  Definition. — Massage,  from  the  Greek, 
masso,  I  knead  or  handle  ;  Arabic,  mass,  press  softly  ;  is  a 
term  now  generally  accepted  to  signify  a  group  of  pro- 
cedures which  are  best  accomplished  with  the  hands,  such 
as  friction,  kneading,  manipulation,  rolling,  and  percus- 
sion of  the  external  tissues  of  the  body  in  a  variety  of 
ways,  with  either  a  curative,  palliative,  or  hygienic  object 
in  view.  In  many  instances  massage  should  lie  com- 
bined with  movements  which  may  be  assistive  or  passive, 
resistive  or  active,  as  different  cases  may  require;  and 
these  are  often  spoken  of  as  the  Swedish  movement  cure. 
There  is,  however,  an  increasing  tendency  on  the  part 
of  scientific  men  to  have  the  word  massage  embrace  all 
these  varied  forms  of  manual  therapeutics,  for  the  reason 
that  the  word  cure,  attached  to  any  form  of  treatment 
whatsoever,  is  objectionable  and  frequently  misleading. 

History. — Massage,  in  some  crude  form  or  other,  has 
been  used  from  time  immemorial  by  savage  and  civilized 
people.  The  reason  of  this  is  obvious,  for  almost  every- 
one instinctively  seizes  a  place  that  is  the  seat  of  sudden 
pain,  and  attempts,  with  more  or  less  success,  to  relieve 
it  hj  rubbing  or  pressure,  or  by  both  together.  Those 
who  have  thought  it  worth  while  to  record  their  appreci- 
ation of  massage  have,  in  almost  every  instance,  been 
men  of  eminence,  either  as  physicians  or  philosophers, 
poets  or  historians,  from  the  days  of  Homer  and  Hip- 
pocrates, down  to  these  of  Weir  Mitchell  and  Billroth. 
Homer,  in  the  Odyssey,  800  or  1000  B.C.,  tells  that  beau- 
tiful women  rubbed  and  anointed  the  limbs  of  war- 
worn heroes  to  rest  and  refresh  them.  In  another  part 
of  the  Odyssey  it  is  narrated  that  "goodly  Odysseus 
spake  among  the  maidens,  saying,  I  pray  you  stand  thus 
apart,  while  I  myself  wash  the  brine  from  my  shoulders 
and  anoint  me  with  olive  oil,  but  in  your  sight  I  will 
not  bathe,  for  I  am  ashamed  to  make  me  naked  in  the 
company  of  fair-tressed  maidens."  Among  both  the 
Greeks  and  Romans,  massage,  in  some  form  or  other,  was 
extensively  patronized  by  people  of  widely  different 
classes,  from  the  patricians,  the  wealthy,  and  the  learned, 
down  to  poor,  decrepit,  old  slaves  ;  and  for  the  most  di- 
verse purposes  :  with  some  as  a  means  of  hastening  tedi- 
ous convalescence,  with  others  as  a  luxury  in  conjunction 
with  the  baths,  and  with  others  still  to  render  their  tis- 
sues supple  and  enduring  preparatory  to  undergoing 
feats  of  strength,  so  that  there  would  be  less  likelihood 
of  strains  and  ruptures  occurring.  The  old  slaves  were 
submitted  to  such  treatment  in  order  to  fill  out  their  tis- 
sues and  make  them  appear  more  comely,  so  that  they 
would  sell  to  better  advantage  by  thus  temporarily  de- 
ceiving their  purchasers.  It  was  also  used  after  the  exer- 
cises and  struggles  of  the  athletes  and  gladiators,  to  stroke 
away  and  relieve  the  pains  of  their  bruises,  as  well  as  for 
its  reinvigorating  effects.  Those  who  applied  the  rubbing 
and  anointing  were  as  different  in  character  and  qualifi- 
cations as  those  who  received  it.  Sometimes  it  was  done 
by  medical  practitioners  themselves,  sometimes  by  priests, 
at  others  by  slaves,  but  probably  more  often  by  those 
called  alipta  (from  alipes,  swift  of  foot,  nimble),  whose 
business  it  was  to  anoint  the  wrestlers  before  and  after 
they  exercised,  and  who  took  care  to  keep  them  sound 
and  in  good  complexion. 

It  is  said  that  Plato  reproached  Herodicus  for  protract- 
ing the  lives  of  feeble  persons  by  causing  them  to  exercise 
and  to  have  their  bodies  rubbed  ;  and  by  the  same  means 
Herodicus  himself  was  cured  of  ill  health  and  attained  the 
age  of  one  hundred  years.  It  was  he  who  first  proposed 
gymnastics  for  the  cure  of  disease  and  the  preservation  of 
health,  in  the  fifth  century  B.C.  Herodotus,  the  father 
of  history,  and  others  of  his  time,  mention  the  advantages 
of  external  treatment  of  the  human  body  ;  but  it  was  not 
until  about  a  century  later  that  the  first  rational  and  defi- 
nite information  appeared  on  this  subject,  in  the  aphorisms 
of  Hippocrates.    These  embodied  the  wisdom  of  the  past, 


and  presaged  the  developments  of  the  future,  to  an  extent 
that  but  few  ancient  or  modern  writers  on  massage  have 
shown  any  evidence  of  appreciating.  "The  physician 
must  be  experienced  in  manyr  things,"  says  Hippocrates, 
"  but  assuredly  also  in  rubbing  ;  for  things  that  have  the 
same  name  have  not  always  the  same  effects  ;  for  rubbing 
can  bind  a  joint  that  is  too  loose,  and  relax  a  joint  that  is  too 
rigid.  .  .  .  Rubbing  can  bind  and  loosen,  can  make 
flesh,  and  cause  parts  to  waste  ;  hard  rubbing  binds  ;  soft 
rubbing  loosens  ;  much  rubbing  causes  parts  to  waste  ; 
moderate  rubbing  makes  them  grow  "  (Hippocrates,  Peri 
Arthron,  Littre,  vol.  iv.,  p.  100).  When  the  necessary 
previous  conditions  exist  the  results  predicted  will  follow. 
Hippocrates  was  wiser  than  he  was  aware  of,  as  we  learn 
from  the  word  that  he  used  to  designate  his  process  of 
rubbing,  namely,  anatripsis,  which  literally  means  the 
art  of  rubbing  up,  and  not  down,  thus  favoring  the  re- 
turning circulation,  which  was  not  understood  in  those 
days.  Asclepiades,  also  a  celebrated  Greek  physician, 
128-56  B.C.,  was  very  popular  with  the  Romans  on  ac- 
count of  his  agreeable  remedies.  His  theories  with  re- 
gard to  disturbance  of  the  nutritive  fluids  in  disease  led 
him  to  use  rubbing  and  anointing,  together  with  passive 
and  active  motion,  for  the  restoration  of  free  movement  of 
these  fluids;  and  his  efforts  in  this  direction  met  with  so 
much  success,  that  he  almost  entirely  renounced  the  use 
of  medicines.  Cicero,  106^3  B.C.,  considered  that  he 
owed  as  much  of  his  good  health  to  his  anointer  as  he  did 
to  his  physician.  Plutarch  states  that  Julius  Caesar  had 
himself  pinched  all  over  daily  as  a  means  of  getting  rid  of 
a  general  neuralgia.  Celsus  advocated  friction  for  almost, 
every  disease,  but  some  of  his  remarks  are  worthy  of  no- 
tice for  their  truth,  such  as  :  "  Rubbing  should  sometimes 
be  applied  to  the  whole  body,  as  when  an  invalid  requires 
his  system  to  be  replenished.  Chronic  pains  of  the  head 
are  relieved  by  rubbing  the  head  itself;  but  far  more  fre- 
quently, when  one  part  is  in  pain  another  must  be  rubbed. 
A  paralyzed  limb  is  strengthened  by  being  rubbed.  If 
certain  limbs  only  are  rubbed,  long  and  powerful  rubbing 
may  be  used,  for  the  whole  body  cannot  soon  be  weak- 
ened through  a  part.  But  when  weakness  of  the  body 
needs  this  cure  over  its  whole  extent,  it  ought  to  be 
shorter  and  more  gentle."  Martialis,  of  literary  fame 
about  the  year  of  our  Lord  100,  refers  to  manipulation 
of  some  kind  in  these  words  : 

"  Percurrit  agile  corpus  arte  tractatrix 
Manumque  doctam  spargit  omnibus  membria," 

Galen,  a.d.  130-200,  whose  authority  in  medical  matters 
for  a  thousand  years  was  almost  supreme  throughout  Eu- 
rope, recommended  friction  in  a  great  number  of  diseases 
as  auxiliary  to  other  means. 

But  the  Greeks  and  Romans  were  not  the  only  descen- 
dants of  the  Aryans  who  employed  external  treatment  of 
the  body  by  hand,  for  Strabo  tells  us  that  the  Indians 
contemporary  with  Alexander,  326  B.C.,  esteemed  fric- 
tion highly.  "  They  polish  their  bodies  smooth  with 
ebony  staves  and  in  other  ways,  and  the  king,  while  re- 
ceiving foreign  ambassadors,  listens  and  is  rubbed  at  Hie 
same  time."  Among  the  hygienic  precepts  laid  down 
in  the  AyurVeda  (Art  of  Life),  early  Sanscrit  of  the  first 
century,  it  is  stated  that  we  ought  to  rise  early,  bathe, 
wash  the  mouth,  and  anoint  the  body,  submit  to  friction 
and  shampooing,  and  then  to  exercise.  To  be  sham- 
pooed one  is  extended  upon  a  bench,  when  the  operator 
handles  the  members  as  if  he  were  kneading  dough  ;  he 
is  struck  lightly  with  the  ulnar  border  of  the  hands,  per- 
fumed, and  rubbed,  and  the  operation  is  terminated  by 
cracking  the  articulations.  Manual  treatment  of  the 
body  has  been  described  in  one  of  the  oldest  books  of  the 
Chinese,  the  Cong-Fou  of  the  Tao-Sse,  and  it  is  sup- 
posed that  the  practice  has  been  borrowed  from  the  In- 
dians. In  place  of  bleeding  their  patients,  the  Chinese 
use  friction  and  kneading  to  put  the  blood  in  motion. 
In  a  Japanese  book,  published  in  the  sixteenth  century, 
there  are  engravings  of  anatomical  figures  and  gymnastic 
exercises,  and  also  of  various  ways  of  pressing,  percus- 
sing, and  vibrating  the  tissues,  as  well  as  of  passive  mo- 
tion, all  of  which  have  been  in  use  among  the  Japanese 
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from  tin-  most  remote  periods.  It  has  long  been,  and 
still  is,  the  custom  In  Japan*  se  cities  for  poor  blind  peo- 
ple to  go  1 1 i"ii  the  streets,  blowing  a  born  or  beating 

in  order  to  notify  the  inhabitants  of  their  presence 
;iinl  occupation,  so  that,  ("ran  incredibly  small  Bum, those 
who  wish  maj  be  rubbed,  manipulated,  and  percussed  af- 
i.  i  the  manner  of  these  professionals,  The  manipulation 
thej  call  "momemasu;"  the  percussion,  " tatakimasu." 
In  Tonga  and  other  islands  oi  the  Pacific  Ocean,  when 
one  is  Fatigued  in- ran  lie  down  and  have  some  of  the 

natives  practise  i or/otoupon  him.     The 

Brsl  of  these  words  signifies  striking  continually  and 
tly  with  the  lisi  ;  the  second  that  oi  rubbing  with  the 
palm  oi  the  band  ;  the  third  thai  of  pressing  and  sque<  z 
ing  the  tissues  between  the  thumb  and  fingers;  all  «if 
which,  besides  diminishing  fatigue,  are  often  used  with 
Buccess  in  dispelling  pains  and  headache,  The  Turks, 
ptians,  and  Africans  use  similar  procedures,  and  the 

Russians  apply   flagellation   ami    friction    by    mean--  (if  a 

bundle  of  birch-twigs,  after  the  subject  has  been  well 
parboiled  in  a  vapor  bath  ;  and  finally  he  is  finished  <>IT 
bj  having  n  pailful  of  cold  water  dashed  over  him,  the 
effect  of  which  is  said  to  be  electrifying.  The  Siberians 
and  Laplanders  indulge  in  similar  Luxuries.  In  the  Sand- 
wich Islands  a  verj  effectual  form  of  massage  is  done, 
though  n"i  on  very  sound  physiological  or  therapeutical 
principles,  fori)  is  proceeded  with  in  a  contrary  direction 
in  the  returning  circulation,  and  often  defeats  the  aim  of 
the  surgeon  in  being  applied  to  recent  ununited  fractures, 
thus  interfering  with  immobility  and  hindering  repair. 
5Tet,  For. all  thai  ii  is  universally  testified  t'>  ;h  being  an 
excellent  means  of  procuring  rcsl  and  sleep  when  exces 
Bivelj  fatigued,  of  relieving  pain  and  muscular  stiffness, 
n!  securing  good  digestion,  and  appeasing  the  muscular 
sense  of  -  nnui  thai  comes  from  a  craving  for  active  exer- 
cise. Almost  amphibious,  the  Sandwich  Islanders  often 
-w  i  in  long  distances,  and  when  one  of  their  number  be- 
comes exhausted  the  others  sustain  him  in  the  water  and 
lomi-lomi  him  at  the  same  time,  which  quickly  refreshes 
the  weary  one.  The  kings  and  wealthier  natives  of  the 
Sandwich  Islands,  in  mind  and  body,  seem  likea  superior 
race  of  people  to  those  around  them,  and  this  is  mainly 
attributed  to  their  being  lomi  lomied  after  every  meal  as  a 
means  of  aiding  their  digestion.  It  is  astonishing  how 
manj  there  have  been  who  have  thought  thai  massage 

was  indigenous  to  their  ow :  some  other  country. 

More  pleasing  than  true  or  thoughtful  is  the  statement 
made  bj  Petil  thai  the  manoeuvres  of  massage  have  been 
imported  into  Europe  from  83  ria,  Palestine,  and  the  East, 
in  consequence  of  the  crusades  against  the  Saracens  ;  but 
it  has  found  very  little  credit  among  physicians. 

Paracelsus,  1492  1541,  in  bis  "  Liber  de  Vita  Longa," 
extols  the  effects  of  Friction  as  indispensable  to  health. 
Ambroise   Pare,    1517   1590,   mentions  three   degrees  of 
ion,  and  in  dislocation  recommends  thai   the  joinl 
ildtx  moved  about  gentlj  to  resolve  the  effused  fluids, 
-  to  Facilitate  the  reduction.     Mercurialis,  in   15 
published  a  treatise,     De  Lrte  Gymnastica,"  in  which  he 
emphasizes  the  benefits  to  be  derived  from  active,  passive, 
and  combined  movements.     Fabi  icius ab  Aquapendente, 
professor  of   surgen    al    Padua,   was   the  author  of  a 
treatise,  "  De  Motu  Lot  ali  Secundum  Totum,"  in  which 
l"  again  brought  massage  to  honor,  recommending  treat- 
it   by   rubbing,   kneading,  and  scientific  movements 
as   rational   in   affei  the   joints.     Hoffman   and 

8j  denham  also  added   .  my  to  the  ^  alue  of 

.-uch  treatment.     Paullini,  in   1698,  advised  flagellation, 
iission,  and  slapping  as  a  remedj  For  the  sufferings 
of  libertines.     It  might  have  been  used  otherwise  than  as 
Died]      "Nil    Qrosvenoi    professor  ot  surgery  at  Ox- 
ford, about  a  centui  1  came  celebrated  throughout 
the  United   Kingdom  by  the  application  of  massage  i<> 
imperfections  of  motion  from  stiff  and  diseased  joints. 
Firel  employed  with  success  in  his  own  case,  Mr.  Gros 
1  was  not  slow  in  using  his  surgical  skill  to  si 
'■Ii-  cases  for  this  method  of  treatment      UN  opin- 
ions 1  if  cases  appropriate  or  otherwise  for  massage  a<  1 
very  much  with  those  of  the  present  day      He  considered 
this  treatment    improper  in  cases  ol   inflammation,  in 


scrofulous  cases  tending  to  suppuration,  in  cases  of  in- 
flammatory goul  and  rheumatism,  and  useless  in  casi 
true  anchylosis  Those  in  which  he  found  this  nn 
si  rviceable  were  contractions  of  the  joints  attended  with 
languid  circulation  and  thickening  of  the  ligaments; 
cases  where  then-  was  too  great  secretion  of  the  synovial 
fluid  ;  after  the  healing  of  wounds  of  ligamentous",  tendi- 
nous, or  muscular  parts,  «  hen  the  function  of  tin-  limb  is 
impaired  :  in  cases  of  paralysis  .  in  chorea,  combined  with 
ai  tent  ion  to  the  sj  stem  .  after  violent  strains  of  joints  ;  in 
incipient  cases  of  white  swelling;  after  fractures  of  the 
articular  extremities  of  joints,  when  stiffness  remains  fol- 
lowing union ;  when  motion  is  impaired  after  reduction 
of  dislocated  joints;  and  in  weakly  people  with  languid 
circulation.  A  quaint  and  curious  volume  of  forgotten 
lore,  by  Dr.  William  Balfour,  of  Edinburgh,  was  pub- 
lished in  1819,  entitled  "  The  Power  of  Compression  and 
Percussion  in   the  Cure  <»f  Rheumatism,  Gout,  and  D( 

bility  of  the  Extremities,  and  in    Pro ting  Health  and 

Longer  itj  ."  The  book  consists  of  interesting  reports  of 
cases  of  rheumatism,  gout,  neuralgia,  sprains,  and  the 
after-effects  of  injuries,  treated  by  means  of  percussion, 
deep  rubbing,  and  firm  compression  w  ith  bandages ;  and 
these  arc  interspersed  with  forcible  and  philosophical  re- 
marks. Most  of  his  cases  speedily  got  well,  and  few 
there  wen-  but  received  some  benefit. 

To  Peter  Henrik  Ling,  of  Sweden,  credit  is  given  for 
having  instituted  what  is  so  well  known  as  the  Swedish 
movement  cure.     In  lsi:{  tlx;  Royal  Central  Institution 
was  established  at  Stockholm,  with  the  patronage  of  the 
Swedish  Government,  in  order  thai  Ling  might  pr.e 
and  teach  his  system  of  gymnastics,  which  were  adapted 
to  well   people  and  to  chronic  invalids.     The  critics  of 
Ling  brought  forward  testimony  to  show  that  his  method 
was  but  a  revival  of  thai  of  the   Brahmins  of  India,  of 
the  Egyptian  priests,  of  Aselepiades,  of  Pythagoras,  and 
of    Herodicus ;    and   also   thai    of   which    Hippocral 
Celsus,  Galen,  Rufus  of  Epbesus,  and  other  physicit 
have  preserved  fragments  For  us .  and  thai  all  the  in 
ments  which   Ling  has  indicated  are  described  in  an  an- 

cienl   1 k  of  the  Chinese,  the  "  Cong  Fou  of  the  Tao- 

Sse."  But,  however  the  genius  of  Ling  and  the  claims 
of  priority  made  for  him  may  have  been  disputed,  there 
seems  to  be  no  doubl  as  to  the  merits  of  the  system  which 
he  rescued  from  obliv  ion  and,  according  to  all  accou 
put  upon  a  scientific  basis.  In  some  of  the  large  cities  of 
this  and  other  countries  institutions  similar  to  the  one  at 
Stockholm  exist,  where  movements  and  stirring  up 
of  the  external  tissues  ,,f  the  bod_\  .  by  hand  and  by 
machinery,  are  successfully  employed.  It  seems  rather 
strange  that  in  France,  the  country  which  gave  massi 
its  name  and  greatest  impulse,  this  method  of  treatment 
should  have  become  so  much  neglected.  For  seventy 
years  the  word  massage  has  found  a  place  in  the  medical 
'literature  of  France,  b,ut  for  the  past  twenty  years  very 
little  attention  lias  been  paid  to  it.  Iii  the  summer  of 
1884  Professor  Charcol  told  me  thai  the  physicians 
Paris  did  not  interest  themselves  much  in  massage,  but 
that  ihe\  were  going  to  do  so.  However,  with  the 
waning  interest  of  the  French  in  massage,  the  Germans 
and  Scandinavians  have  taken  up  the  matter  with  in- 
creased zeal,  and  have  produced  a  respectable  accumula- 
tion of  evidence  as  to  its  proper  sphere  of  usefulni 
even  though,  so  late  as  1875,  it  was  an  e\  ery-daj  question 
among  German  physicians  as  to  the  meaning  of   n 

some  showing  their  entire  ignorance  of  it  by  suppos- 
ing thai    Mezger,  ol    Amsterdam,  was  the  originatoi 
this  form  of  treatment.     For  twenty  years  prior  to  16 
Mezger  had  been  using  massage  with  good  results  in  af- 

ons  of  the  joints  ;  but  it  was  in  1873  that  his  sun 
fnl  treatment  of  the  Danish  crown  prince  for  a  chronic 
joinl   trouble  aroused   the  particular  attention  of  phy- 
sicians to  the  benefits  of   this    method.      The    pub] 
lion,  in   l1-;;.  -1    Weir   Mitchell's  experience  in   treating 
anionic,  nervous,  bedridden  patients,  with  almost  uni- 
form sua  ess,  bj  means  of  rest,  se<  lusion,  and  1 
feeding,  mach    available  by  the  use  of  massage  and  elec- 
tricity, gave  another  push  forward   to  the  cause  of  11 

and  raised  it  still  higher  in  the  estimation  of  phy- 
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sicians.  Since  then  its  field  of  usefulness  lias  gradually 
been  widening,  so  that  now  it  lias  found  its  way  into 
every  general  and  special  branch  of  medicine,  frequently 
meeting  with  signal  success  after  all  other  means  have 
failed. 

Mode  of  Doing  Massage.— Vague  generalities  exist 
as  to  the  manner  of  doing  massage,  and  these  are  not 
rendered  much  clearer  by  calling  slow  and  gentle  strok- 
ing in  a  centripetal  direction,  effieurage;  .or  by  speaking 
of  deep-rubbing  as  massage  &  friction,  or  by  using  the 
word  petrissage  for  manipulation  without  friction,  or  by 
calling  percussion  tqpotement.  Custom  having  sanctioned 
the  use  of  these  words,  it  becomes  necessary  to  mention 
them.  These  and  other  subdivisions  of  massage  can  all 
be  grouped  under  four  heads  ■.  friction,  percussion,  press- 
ure, and  movement.  Malaxation,  manipulation,  knead- 
ing, or  massage,  properly  so-called,  is  a  combination  of  the 
last  two.  Each  and  all  of  these  may  be  gentle,  moder- 
ate, or  vigorous.  Some  general  remarks  will  save  repeti- 
tion :  1.  All  of  the  single  or  combined  procedures  should 
at  first  be  used  moderately,  then  gradually  increased  in 
force  and  frequency  to  the  fullest  extent  desirable,  and 
end  gradually  as  begun.  2.  The  greatest  extent  of  sur- 
face of  the  hands  and  fingers  of  the  operator,  consistent 
with  ease  and  efficacy  of  movement,  should  be  adapted 
to  the  surface  worked  upon,  in  order  that  no  time  be  lost 
by  working  with  the  ends  of  the  fingers,  or  one  portion  of 
the  hands,  when  all  the  rest  might  be  occupied.  3.  The 
manipulator,  if  too  near  the  patient,  will  be  cramped  in 
his  movements  ;  if  too  far  away,  they  will  lie  lacking  in 
energy,  indefinite,  and  superficial.  4.  The  patient  should 
be  in  an  easy  and  comfortable  position,  with  joints  mid- 
way between  flexion  and  extension  in  a  well-ventilated 
room,  at  a  temperature  of  70°  or  75  F.  Sensations  of 
tickling,  if  produced  by  massage,  will  soon  disappear. 
5.  What  constitutes  the  dose 'of  massage  is  to  be  deter- 
mined by  the  force  and  frequency  of  the  manipulations 
and  the  length  of  time  during  which  they  are  employed, 
considered  with  regard  to  their  effect  upon  the  patient. 
A  good  manipulator  will  accomplish  more  in  fifteen 
minutes  than  a  poor  one  will  in  an  hour,  just  as  an  old 
mechanic  working  deliberately  will  do  more  than  an  in- 
experienced one  working  furiously.  6.  The  direction  of 
the  procedures  should  be  from  the  extremities  to  the 
trunk,  from  the  insertion  to  the  origin  of  the  muscles,  in 
the  direction  of  the  returning  currents  of  the  circulation, 
unless  there  lie  a  plug  in  a  vein.  Friction  may  be  circular 
or  rectilinear  ;  the  latter  may  be  parallel  to  the  long  axis 
of  a  limb  or  to  the  bod}-,  at  right  angles,  or  transverse  to 
the  same.  Transverse  friction  adds  nothing  to  massage, 
and  may  be  omitted.  A  deviation  from  the  other  method 
ordinarily  employed  in  doing  straight-line  friction  I  have 
found  to  be  more  advantageous  ;  it  is,  where  practicable, 
after  the  stronger  upward  stroke,  to  return  downward, 
lightly  grazing  the  surface,  so  as  to  impart  a  soothing  sensa- 
tion without  being  so  vigorous  as  to  retard  the  circulation 
pushed  along  by  the  upward  stroke  ;  and  thus  a  saving  of 
time  and  effort  may  be  gained.  The  manner  in  which  a 
carpenter  uses  his  plane  represents  this  to-and-fro  move- 
ment very  well.  In  giving  a  general  massage  it  is  usually 
immaterial  whether  the  upper  or  lower  extremities  be  done 
first.  It  is  better  to  be  systematic  and  to  divide  the  sur- 
face into  convenient  spaces.  A  convenient  extent  is  from 
the  ends  of  the  fingers  to  the  wrist,  each  stroke  being  of  this 
length,  the  returning  stroke  being  light  and  without  re- 
moval of  the  hand.  The  rapidity  of  these  double  strokes 
may  be  from  ninety  to  one  hundred  and  eighty  per  minute. 
The  whole  palmar  surface  of  the  fingers,  held  in  easy  ex- 
tension, should  be  employed,  and  in  such  a  manner  that 
they  will  fit  into  the  depressions  formed  by  the  approxima- 
tion of  the  phalanges  and  metacarpal  bones,  while  the  pa- 
tient's hand  is  resting  in  the  other  hand  of  the  manipula- 
tor. Both  dorsal  and  palmar  aspects  will  thus  receive 
attention,  and  the  heel  of  the  operator's  hand  will  be 
used  for  vigorous  friction  of  the  palm,  which  is  done  by 
a  semicircular  pushing  movement ;  and  the  same  can  be 
effectually  employed  on  the  sole  of  the  foot,  but  with 
less  circular  motion— the  effect  in  both  regions  being  re- 
markably agreeable.     The  right  hand  of   the  operator 


should  be  used  for  the  right  hand  and  foot  of  the  patient, 
the  left  for  the  left,  as  in  this  way  they  fit  each  other 
best.  From  the  wrist  to  the  elbow,  and  from  the  elbow 
to  the  shoulder,  are  each  suitable  extents  of  surface  to 
be  worked  upon,  and  here  not  only  straight-line  friction 
extending  from  one  joint  to  the  other,  but  also  circular 
friction,  may  be  used.  A  combination  of  these  two  in 
the  form  of  an  oval,  possesses  the  greatest  advantages, 
both  hands  moving  at  the  same  time,  the  one  ascending 
as  the  other  descends  on  the  anterior  and  posterior  as- 
pects of  the  arm,  on  the  inner  and  outer  surfaces  of  the 
upper  arm,  each  stroke  reaching  from  joint  to  joint,  the 
upward  being  carefully  kept  within  the  limits  of  chafing 
the  skin  ;  while  they  move  at  a  rate  of  from  seventy-five 
to  one  hundred  anil  eighty  each  per  minute,  or  one  hun- 
dred and  fifty  to  three  hundred  and  sixty  with  both 
hands.  It  is  well  to  begin  these  strokes  on  the  inside  of 
both  arms  and  legs,  so  that  the  larger  superficial  and  deep 
vessels  may  be  first  acted  upon,  as  this  influence  extends 
at  once,  though  indirectly,  to  their  tributaries  and  ramifi- 
cations. But  sometimes  it  is  not  practicable  to  place  the 
patient's  hand  on  a  support  so  as  to  work  on  the  arm 
with  both  hands,  and  then  one  must  grasp  the  right 
hand  by  its  dorsum,  using  the  left  for  this  purpose, 
while  the  other  does  the  oval  friction  on  the  anterior 
surface  ;  and  for  the  back  of  the  arm  the  operator  will 
grasp  the  patient's  hand  as  in  the  act  of  shaking  hands, 
while  the  disengaged  hand  does  the  friction. 

Time,  effort,  and  effect  will  be  made  the  most  of  by 
doing  friction  on  the  foot  with  the  hands  at  right  angles 
to  it,  one  hand  upon  the  dorsal  aspect,  and  the  other 
upon  the  plantar,  moving  alternately  and  in  the  form  of 
an  oval,  the  oue  ascending  as  the  other  descends.  Around 
and  behind  the  malleoli  requires  a  special  pushing  stroke 
with  the  fingers,  and  for  this  the  operator  should  be  so 
practised  that  lie  can  unconsciously  change  his  position 
sons  to  face  the  patient.  The  lateral  and  posterior  as- 
pects from  ankle  to  knee  form  a  convenient  territory, 
while  the  anterior  and  lateral  aspects  make  another,  for 
thorough  and  efficacious  friction.  This  is  best  accom- 
plished with  the  patient's  knees  semi-flexed,  and  the  oper- 
ator standing  facing  the  patient  for  the  back  and  sides  of 
the  leg  ;  and  after  having  completed  friction  here  without 
stopping  the  upward  oval  strokes,  he  will  turn  with  his 
back  to  the  patient  and  continue  the  stroking  on  the  an- 
terior and  lateral  aspects,  each  thumb  following  the  other 
with  tolerably  firm  pressure  upon  the  anterior  tibial 
group  of  muscles  ;  but  owing  to  the  latter  position  of  the 
operator,  only  upward  friction  can  lie  done,  without  the 
light  downward  stroke.  The  same  systematic  divisions 
of  surface  may  be  made  above  the  knees  as  below,  with 
the  addition  of  another  formed  by  the  inner  and  anterior 
surface  of  the  thighs,  which  will  first  receive  attention  ; 
and  after  this  the  operator,  with  his  back  to  the  patient, 
can  apply  strong  upward  friction  to  the  back  and  sides  of 
the  thigh,  with  light  returning  strokes  ;  to  the  front  and 
sides  only  upward  strokes.  The  number  of  strokes  below 
the  knees  will  vary  from  one  hundred  to  one  hundred  and 
sixty  with  each  hand  ;  above,  from  sixty  to  one  hundred. 
From  the  base  of  the  skull  to  the  spine  of  the  scapula 
forms  another  region,  naturally  well  bounded  for  down- 
ward and  outward  semicircular  friction  ;  and  from  the 
spine  of  the  scapula  to  the  base  of  the  sacrum  and  crest 
of  the  ilium  forms  another  surface  over  which  one  hand 
can  sweep  while  the  other  works  toward  it  from  the  in- 
sertion to  the  origin  of  the  glutei,  at  an  average  rate  of 
sixty  or  seventy-five  a  minute  with  each  hand,  for  a  per- 
son of  medium  size.  It  will  be  observed  that  on  the 
back  and  thighs  the  strokes  are  not  so  rapid  as  on  the 
other  parts  mentioned,  for  the  reason  that  the  skin  is  here 
thicker  and  coarser,  in  consequence  of  which  the  hands 
cannot  glide  so  easily,  and  the  larger  muscles  beneath 
can  bear  stronger  pressure  ;  besides,  the  strokes  are  some- 
what longer,  all  of  which  requires  an  increased  expendi- 
ture of  time.  The  chest  should  be  done  from  the  insertion 
to  the  origin  of  the  pectoral  muscles,  and  the  abdomen 
from  the  right  iliac  fossa  in  the  direction  of  the  ascending, 
transverse,  and  descending  colon.  But  in  these  situa- 
tions friction  is  seldom  necessary,  for  the  procedure  about 


645 


'i  MMgea 

'I  KMage, 


REFERENCE   HANDBOOK    OF  THE    MEDICAL  BCIENCES. 


i"  be  considered  accomplishes  all  that  friction  can  do, 
;mil  a  great  deal  more.  The  force  used  in  doing  friction 
i*  often  much  Greater  than  i~  necessary,  for  ii  should 
only  be  intended  to  act  upon  the  skin,  manipulation  and 

iussion  acting  much  better  <ni  the  tissues  beneath 
f  redness  and  irritation  of  the  akin  l"-  regarded  as  the 
measure  ol  the  beneficial  effects  of  friction,  then  a  coarse 
towel,  a  Lair  mitten,  or  a  brush  would  answer  for  this 
purpose  a  gTeat  deal  better  than  the  hand  alone.  But  for 
intelligent  variation  of  pressure,  agrecableness  of  contact, 
and  adaptability  to  even  and  uneven  surfaces,  no  instru- 
ment lia-  yel  been  devised  t"  supersede  the  human  hand. 
Jn  union  there  is  Btrength,  ami  the  fingers  Bhould  be  kept 
close  together  in  « i > -i 1 1 ^  friction  and  manipulation. 

Tin'  advantages  "i  ordinary  rubbing  an-  not  in  be  des 
pised,  ami  by  many  tins  is  Bupposi  ■  !  i"  be  all  there  is  In 
age  .  but  in  reality  it  is  the  leasl  essential  part  of  it. 
One  oi  the  old  French  dictionaries,  in  saying  that  there 
is  reason  to  believe  that  massage  has  upon  the  Bkin  the 
advantages  of  friction,  that  it  art-  above  all  upon  the 
more  deeply  Bituated  tissues,  evidently  implies  thai  mas- 
sage,  properly  so-called,  is  something  different  from  fric- 
tion, and  yel  lias  the  same  effect  upon  the  Bkin,  while  ex- 
erting  a  more  extended  range  of  influence,  What  else 
can  massage  then  be  than  manipulation,  deep-rubbing, 
kneading,  or  malaxation,  which  is  certainly  the  most 
generally  important,  agreeable,  ami  efficacious  procedure 
ol  all  .'  It  i^  done  by  adapting  a--  much  as  possible  of  the 
hands  ami  fingers  to  tin-  parts  thus  to  be  treated,  anil 
without  allowing  them  to  slip  on  the  skin;  the  tissues 
beneath  arc  worked  upon  in  a  circulatory  manner  by  a 
simultaneous  sort  of  kneading,  rolling,  squeezing,  manip- 
ulatory motion,  proceeding,  as  in  friction,  from  the  inser- 
tion to  the  origin  ol'  the  muscles,  from  the  extremities  to 
the  trunk.  For  this  purpose  the  same  divisions  of  sur- 
face  as  tor  friction  will  he  must  convenient.  Beginning 
then  with  the  Angers  from  the  roots  of  the  nails,  the 
thumb  iif  the  manipulator  will  lie  placed  mi  One  of  the 
fingers  of  the  patient  ami  parallel  in  it.  while  on  the  oppo- 
site surface  tile  second  phalanx  of  the  index-finger  will 
in-  simultaneously  placed  at  right  angles  to  this,  and  be- 
tween the  two  the  finger  of  the  patient  will  he  compressed 

atnl  malaxated  at  the  rate  of  from  seventy-five  to  one  hun- 
dred and  fifty  per  minute.  The  dorsal  ami  palmar  surfaces 
will,  ni  course,  receive  especial  attention,  while  the  sides 
will  come  in  for  a  secondary  .share.  If  the  manipulator 
be  sufficiently  expert  he  can  work  with  both   hands  on 

this  small  Surface,  or  he  can  taki e  of  the  patient's  tin- 
in  each  of  his  own  bands  ami  proceed  as  before,  ami 
with  the  same  rapidity  as  with  one.  Each  finger  and 
thumb  will  betaken  in  turn,  and  the  manipulations  ex- 
tended Over  the  metacarpal  and  carpal  hones  as  far  as  the 
Wrist,  and  finally  the  palm  of  the  hand  will  lie  dune  hv 
Btretching  the  tissues  vigorousrj  awaj  from  its  median 
line.  Bach  part  included  in  a  single  grasp  may  receive 
three,  four,  or  six  manipulations  before  proceeding  on- 
ward in  the  adjacent   region.     The  advance  upon   this 

BhOUld  he  such  as  tu  allow  the  finger  and  thumb  to  over- 
lap half  nf  what  has  just  been  worked  upon.  Advance 
and  review  Bhould  thus  In-  systematically  carried  un  ;  and 

this  is  .,f  general  application  to  all  the  other  tissues  that 
can  he  moMied.  The  force  used  here  and  elsewhere  must 
in  carefully  graduated,  so  as  to  allots  the  patient's  tissues 
to  glide  ft  ion  each  other ;   for,  if  this  be  too  great 

the  movement  will  be  frustrated  by  the* ipression  and. 

perhaps,  bruising  of  the  tissues;  if  too  light  the  opera- 
tor's fingers  will  slip;  audit'  gliding  with  strong  com- 
pression be  UScd  tin-  Bkin  will  he  chafed.  'I'n  avoid  this 
last  objection,  which  i-  a  universal  error,  various  greasy 
Substances  are  employed.  SO  that  ignorant,  Would  he  flUU- 
-  may  ruh  with. ml   injuring  the  Bkin.     When  the  shin 

[scold and  dry.  or  cold  ami  moist,  and  insufficiently  nour- 
ished, as  wdl  as  in  certain  fevers  and  other  morbid  con- 
ditions, there  can  he  no  doubt  <■!  the  value  ot  inunction  ; 

hut  un  special  skill  is  required  t"  do  this,  ami  there  is  no 
ailing  it  mass.,  j|  i„.  t,,  please,  as  well  as 

in  deceive,  the  patient.  !;•  mot  >1  of  hair  is  unnecessary  ; 
massage  can  in-  done  as  effectually  mi  the  head  ason  any 
other  part. 


The  feet  can  he  manipulated  in  much  the  same  way  h 
the  hands,  using  the  ends  of  the  fingers  in  work  between 
the  metatarsal  as  between  the  metacarpal  bones,  ami  the 
tissues  ,,f  ii,,  sr.le  will  be  stretched  vigorously- awav  from 
the  median  line;  and  lastly  the  heel  w ill  be  worked  upon 
by  allowing  it  to  tit  accurately  into  the  palm  of  the  hand 
while  ii  receives  squeezing,  circulatory  manipulate 
Upon  the  arms  and  legs,  and.  indeed,  upon  all  the  rest  nf 
the  body,  both  hands  can  be  used  to  better  advantage  than 
when  tin-  surfaces  are  small.  Each  group  of  mil- 
shuuM  be  systematically  worked  upon,  ami  for  this  pur- 
pose, one  hand  should  be  placed  opposite  the  other;  and 
where  the  circumference  of  the  limb  is  not  - ) 
hand  can  also  be  placed  in  advance  of  the  other,  the  tin- 
kers of  one  partly  reaching  on  the  territory  of  the  other, 
so  thai  twu  ermips  of  muscles  may  be  manipulated  at  the 
same  lime,  with  grasping,  circulatory,  spiral  manipula- 
tions, one  hand  contracting  as  the  other  relaxes,  the 
greatest  extension  of  the  tissues  being  upward  and  lat- 
erally, and  on  the  trunk,  forearms,  and  legs,  away  from 
the  median  line.  It  is  needlessly  wearisome,  to  both 
patient  and  manipulator,  if  the  hands  are  kept  closely 
adapted  in  the  limb  its  whole  length  in  doing  this  ver- 
micular squeezing  ;  besides,  it  interferes  w  it li  the  circula- 
tion in  both  directions.  Tu  avoid  this  it  is  only  necessary 
to  raise  the  hands  slightly  in  advancing.  Subcutam 
bony  surfaces,  as  those  of  the  tibia  and  ulna,  incident- 
ally get  sufficient  attention  (unless  oedema  be  pres 
while  manipulating  the  muscta  adjacent  to  them,  for  if 
bone  and  muscle  be  included  in  a  vigorous  grasp  un- 
necessary (liscnmfurt  results.  Care  should  be  taken  not 
in  place  the  fingers  and  thumb  of  one  hand  too  near  tl 
nf  the  other,  fur  by  so  doing  their  movements  wouli 
cramped.  With  the  fingers  and  thumbs  at  suitable  ilis- 
tances  from  each  oilier,  not  only  are  the  tissues  immedi- 
ately under  them  acted  upon,  but  those  bctw  ecu  them  are 
agreeablv  Btretched.  Tin'  advance  should  be  upon  the 
previously  unoccupied  stretched  region.  Space  and  t 
will  be  indicated  by  the  elasticity,  or  want  of  it.  in  the 
patient's  tissues,  the  object  being  tu  obtain  their  normal 
si  retch  :  and  in  thisev  civ  one  is  a  law  In  himself,  the  char- 
acter of  the  ii-sues  varying  with  the  amount  and  quality 
of  adipose,  modes  of  life,  habits  of  exercise,  etc.  A  fre- 
quent error  on  the  part  of  the  manipulator  is  in  attempt- 
ing tu  stretch  the  tissues  in  opposite  directions  at  the 
same  lime,  especially  at  the  flexures  of  the  joints,  where 
the  skin  is  delicate  and  sensitive,  and  where  the  tempta- 
tion to  such  procedure  is  greatest,  because  easiest,  the 
effect  being  a  sensation  of  tearing  nf  the  skin.  Ii  is  well 
to  go  ever  a  surface  gently  and  superficially,  lie  fore  doing 
the  manipulation  more  thoroughly.  In  the  case  of  the 
arm,  the  twu  hands  will  embrace  the  whole  circumfer- 
ence, the  thumbs  occupying  the  median  line  mi  the  front 
as  w ell  as  on  the  back.  The  supinators  .should  receive  a 
Special  malaxation  with  the  grasp  of  one  hand.  Above 
the  elbow,  the  biceps  will  be  seized  with  one  hand  while 
the  Other  takes  the  triceps.  The  median  portion  of  the 
deltoid  will  receive  innst  thorough  attention  from  the 
thumbs  placed  parallel  to  its  fibres,  while  the  fingers  and 
palms  are  engaged  with  the  anteriorand  posterior  aspects 
of  the  muscles;  and  after  this  its  margins,  and  also  the 
whole  muscle,  can  be  worked  with  the  hand  at   right  an 

gles  tu  its  fibres. 

In  manipulating  a  lei:  of  considerable  size  three  divi- 
sions ,,|  surface  are  necessary:  the  posterior  and  lateral 
aspects  form  one.  the  stretching  of  the  peroneal  niu- 
from  those  of  the  anterior  tibial  region  form  another;  and 
this  is  done  by  placing  one  thumb  in  advance  of  the  other 
on  tin-  oilier  side  of  the  fibula,  and  alternately  rolling  the 
muscles  away  from  each  other;  and  for  the  third  the 
thumbs  should  be  placed  on  the  tibialis  anticus,  and  a 
simultaneous  rolling  nf  the  tissues  made  away  from  the 
anterior  border  of  the  tibia.  In  all  of  these  proced 
no  parts  of  the  hands  need  be  idle,  for  when  nol  specially 
upied  they  can  be  giving  secondary  attention  to  the 
s  nil  aces  thej  cover.      I  f  the  limb  is  small,  of  course  it  can 

all  I"  on  tin'  spaces  formed  by  the  encir- 

cling of  the  two  hands  ;   but  even  in  this  event,  when  spe- 
cial massage  is  required,  these  three  divisions  are  m 
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massage. 
Massage. 


sary.  The  cushions  of  the  thumbs,  the  heels  of  the  hands, 
the  thenar  and  hypothenar  eminences,  fit  admirably  into 
the  depressions  of  the  joints,  especially  those  of  the  ankle 
and  knee,  wrist  and  elbow,  while  the  rest  of  the  hand  is 
occupied  with  the  neighboring  tissues.  Above  the  knee 
one  hand  will  grasp  the  adductors  while  the  other  em- 
braces the  quadriceps  extensor,  and  the  alternate  con- 
fraction  and  relaxation  of  the  hands  will  be  made  in  such 
a  way  as  to  stretch  these  two  groups  of  muscles  away 
from  the  course  of  the  femoral  artery.  The  posterior 
femoral  region  should  next  be  gone  over,  which  will 
principally  engage  the  fingers,  while  the  upper  parts  of 
the  hands  work  upon  the  sides  of  the  limb.  The  exter- 
nal aspect  of  the  thigh  may  receive  as  vigorous  kneading 
as  it  is  possible  to  give  with  evenly  distributed  force;  anil, 
with  the  thumbs  in  advance  of  each  other  on  the  rectus 
femoris,  more  especial  and  effectual  manipulation  can  be 
given  to  the  extensors,  while  the  palms  and  fingers  make 
a  review  of  the  lateral  aspects  of  the  thigh.  The  rate  of 
these  manoeuvres  varies  from  seventy-five  to  one  hundred 
and  fifty  with  each  hand  per  minute  on  the  arms,  from 
sixty  to  ninety  on  the  legs,  and  from  forty  to  eighty  on 
the  thighs,  where  more  force  is  required  on  account  of  the 
larger  size  and  density  of  the  muscles,  and  the  need  of 
using  sufficient  force  to  extend  beneath  the  strong,  tense 
fascia  lata. 

On  the  back  the  direction  of  these  efforts  will  be  from 
the  base  of  the  skull  downward,  stretching  the  tissues 
away  from  the  spinal  column  while  manipulating  in 
graceful  curves  at  an  average  rate  of  sixty  per  minute 
with  each  hand.  This  is  best  done  on  one  side  of  the 
back  while  the  patient  lies  on  the  other  side,  and  in  this 
position  it  is  one  of  the  most  difficult  manoeuvres  for  be- 
ginners to  learn,  and  even  some  old  hands  never  succeed 
in  acquiring  it.  In  words  it  looks  as  if  it  might  be  simple 
enough.  While  each  hand  works  on  a  separate  space  near 
the  other,  the  one  follows  the  other,  not  in  an  opposite, 
but  in  the  same  circular  manner  alternately,  the  one  con- 
tracting as  the  other  relaxes.  And  here,  on  large  people 
with  firm  tissues,  one  hand  should  often  be  reinforced  by 
placing  the  other  upon  it,  and  thus  manipulating  with  all 
the  strength  the  masseur  or  masseuse  can  put  forth.  The 
position  of  the  shoulder-blades  is  important,  for  if  the 
upper  arm  be  parallel  with  the  side,  then  the  posterior 
border  of  the  scapula  will  be  so  near  the  spinal  column 
that  scarcely  any  space  will  be  allowed  to  work  upon  the 
muscles  between  this  and  the  scapula.  If  the  upper  arm 
be  stretched  forward  its  full  length,  then  the  superficial 
layer  of  muscles  between  the  spinal  column  and  the  scap- 
ula will  be  so  tense  that  those  beneath  cannot  be  effectu- 
ally reached  by  massage.  Hence  the  arm  should  be  placed 
midway  between  these  two  positions.  "With  the  ends  of 
the  fingers  the  muscles  on  each  side  of  the  spinal  column 
can  be  rolled  outward,  and  the  supra-spinous  ligament 
can  be  effectually  masseed  by  transverse  to-and-fro  move- 
ments. The  ends  of  the  fingers  and  part  of  their  palmar 
surfaces  should  also  be  placed  on  each  side  of  the  spinous 
processes,  and  the  tissues  situated  between  these  and  the 
transverse  processes  worked  by  up-and-down  motions 
parallel  to  the  spine,  being  careful  to  avoid  the  too  fre- 
quent error  of  making  pushing,  jerky  manipulations  in 
place  of  smooth,  uniform  motions  in  each  direction. 

On  the  chest  and  abdomen  the  same  general  direction 
will  be  observed  as  in  using  friction,  but  the  manipula- 
tion will  be  more  gentle  than  on  the  back  and  limbs,  for 
the  tissues  here  will  not  tolerate  being  so  vigorously 
squeezed  and  pinched.  Here  the  massage  will  consist  of 
moderate  pressure  and  movement  with  the  palms  of  the 
hands,  and  of  rolling  and  grasping  the  skin  and  super- 
ficial fascia  ;  and,  after  this,  on  the  abdomen,  of  firm, 
deep  kneading  in  the  direction  of  the  ascending,  trans- 
verse, and  descending  colon,  using  for  this  purpose  the 
greatest  force  with  the  heel  of  the  hand  on  the  side  of 
the  abdomen  next  the  operator,  and  on  the  other  side 
the  strongest  manipulations  with  the  fingers,  avoiding  the 
frequent  and  disagreeable  mistake  of  pressing  at  the  same 
time  on  the  anterior  portions  of  the  pelvis.  The  sides  of 
the  trunk  will  incidentally  receive  sufficient  attention 
while  the  back,  chest,  and  abdomen  are  being  manipu- 


lated. When  constipation  is  obstinate,  it  is  a  good  plan 
to  deviate  from  the  method  just  mentioned,  and  to  com- 
mence manipulation  over  the  left  venter  of  the  ileum, 
and  work  so  as  to  push  the  contents  of  the  descending 
colon  toward  the  rectum  ;  then  begin  again  a  little  farther 
upward  on  the  colon,  and  work  in  the  same  direction  as 
before,  attempting  to  unload  the  large  intestine — and  so 
on  until  the  whole  colon  is  traversed  to  the  ileo-ca?cal 
valve,  and  again  reviewing  from  there  to  the  sigmoid  flex- 
ure. Tolerably  fair  and  rapid  rollingof  the  muscles  of  the 
back  may  be  done  by  means  of  a  roller  made  of  rubber, 
about  three  inches  in  length,  and  one  and  a  fourth  inch 
in  diameter.  None  of  the  electro-massage  machines  do 
anything  worthy  of  the  name  of  massage,  or  of  electricity 
either.  The  sponges  or  poles  of  any  battery  may  be 
pressed  and  moved  so  as  to  give  a  sort  of  massage  while 
the  current  is  passing.  Zabludowsky  scorns  the  idea  of 
doing  anything  worthy  of  the  name  of  massage  with  in- 
struments, and  emphatically  declares  that  only  in  the 
hands  of  physicians  can  it  prove  an  effectual  remedy. 

Friction  should  alternate  with  manipulation  far  less 
frequently  than  it  does,  and  both  may  be  varied  with 
rapid  pinching  of  the  skin  and  deeper  grasping  of  the 
subcutaneous  cellular  tissue,  and,  when  necessarj',  with 
percussion  and  movements,  passive,  assistive,  or  resist- 
ive, finishing  one  limb  or  convenient  surface  before  pass- 
ing to  another,  and  occupying  from  half  an  hour  to  a 
whole  hour  with  all  or  part  of  these  procedures.  Pinch- 
ing is  an  agreeable  way  of  exciting  the  circulation  and 
innervation  of  an  inert  skin,  and  for  this  purpose  it  is 
best  done  rapidly,  at  the  rate  of  one  hundred  to  one  hun- 
dred and  twenty-five  per  minute  with  each  hand.  The 
grasp  of  a  fold  of  skin  should  not  be  relaxed  until  seized 
by  the  finger  and  thumb  of  the  other  hand.  To  act  upon 
the  subcutaneous  cellular  tissue,  a  handful  of  skin  is 
grasped,  and  rolled,  and  stretched  more  slowly  than  by 
the  preceding  method.  A  deeper,  momentary  grasping 
of  the  muscles  is  often  advantageous,  and  may  be  called 
a  mobile  intermittent  compression,  and  this,  indeed,  is  what 
the  whole  of  massage,  strictly  speaking,  consists  of.  Per- 
cussion, generally  applicable  only  over  muscular  masses, 
may  be  done  in  various  ways.  In  the  relative  order  of 
their  importance  they  are  as  follows  :  1.  With  the  ulnar 
borders  of  the  hands  and  fingers.  2.  The  same  as  the- 
first,  but  with  the  fingers  separated  so  that  the  adjacent 
sides  will  strike  against  each  other  when  the  blow  occurs. 
3.  With  the  ends  of  the  fingers,  the  tips  being  united  on 
the  same  plane.  4.  With  the  back  of  the  upper  halves 
of  the  fingers  loosely  flexed.  5.  With  the  palms  of  the 
hands.  6.  With  the  ulnar  borders  tightly  shut.  7.  With 
the  palms  of  the  hands  held  in  a  concave  manner,  so  as  to- 
compress  the  air  while  percussing.  The  back  of  a  brush 
or  the  sole  of  a  slipper,  sometimes  answers  very  well  for- 
percussion  ;  but  still  better  are  india-rubber  air-balls  se- 
cured to  steel  or  whalebone  stems  with  suitable  handles. 
With  these  one  gets  the  spring  of  the  stems  together  with 
the  rebound  of  the  balls,  and  thus  rapidity  of  motion 
with  easily  varying  intensity  may  be  gained,  provided 
the  operator  has  learnt  how  to  let  his  wrists  play  freely-.— 
as  he  should  do  in  all  the  different  ways  of  percussing. 
The  number  of  blows  may  vary  from  two  hundred  and 
fifty  to  six  hundred  with  both  hands.  The  blows  should 
be  smart,  quick,  and  springy — not  solid  and  hard — and 
they  should  be  transversely  to  the  course  of  the  muscu- 
lar fibres  with  the  ulnar  border  of  the  hands  and  palmar 
surfaces  ;  except  in  the  case  of  the  back,  which  may  not 
only  be  percussed  with  the  hands  at  right  angles"  to  it 
while  the  patient  is  lying,  but  still  more  effectually  when 
the  patient  is  standing  bent  slightly  forward,  so  as  to  put 
the  dorsal  muscles  on  the  stretch.  The  hands  of  the 
masseur  or  masseuse  are  then  most  easily  held  parallel  to 
the  spinal  column,  and  can  rapidly  strike  the  muscles  on 
each  side  of  it.  causing,  we  have  every  reason  to  suppose, 
a  vibratory  effect  as  when  the  stringof  a  bow  is  vibrated. 
Moreover,  in  this  position,  the  muscles,  being  tense,  pro- 
tect the  transverse  processes  from  the  impact  of  the  blows 
which  impact  is  communicated  to  the  nerves  as  they 
emerge  from  the  intervertebral  foramina,  and  the  effect  is 
usually  perceived  to  their  distribution  as  a  peculiar  and 
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delightful  thrill.  Percussion  must  be  used  carefully,  i  i 
ii  will  leave  tbe  muscle  - 

Remedial  movements  bave  been  more  fully  than  clearly 
described  in  books  on      Movement  Cure.'     Acompari 

oi  the  different  ways  ol  executing  them  demonstrates 
that  tin-  part  "t  the  limb  or  body  taken  bold  of  for  Ii 

the-  manner  <>\  seizing  i in  same,  and  1 1 » < ■  direction  o£ 

stance  ami  force  opposed,  air  all  ol'  importance  in 
order  thai  the  movements  may  i"  done  easily,  effica- 
ciously,  am!    harmoniously.     Those   who  apply  them 

j  1 « 1  know  !in  anatomj  ami  physiology  ol  the  joints, 
ami  their  natural  limits  of  motion.  Save  in  thecasi 
relaxed  joints,  passive  motion  Bhould  be  pushed  until 
there  is  a  feeling  "i  sUghl  resistance  to  both  patient  and 
manipulator;  for  this  is  the  only  way  we  can  know  that 
in  health]  joints  the  ligaments,  capsules,  muscles,  ami 
fasciae  around  them  an-  being  acted  upon  Resistive 
movements  are  Buch  as  the  patient  ran  make  while  the 
operator  resists .  >■]  Buch  as  the  operator  overcomes  when 
the  patient  resists  ;  as  w  hen  a  group  of  muscles  is  volun- 
tarily contracted  the  operator  extends  them  against  re 
sis ta nee  from  the  patient,  The  former  has  been  called 
double  concentric,  ami  the  latter  double  eccentric,  bj 
some  eccentric  individuals.  Brown  SeSquard  firsl  pointed 
out  the  fact  in  me,  thai  when  it  is  desirable  to  exercise  a 
group  of  much  enfeebled  muscles,  ii  N  Ikm  that  they 
should  iii  -i  be  contracted  to  their  utmost,  for  then  il  will 
require  much  greater  force  to  overcome  this  contraction, 
or  to  extend  them,  than  they  could  overcome  in  passing 
from  a  state  of  relaxation  to  contraction.  Mosl  fre 
quently,  however,  it  will  be  necessary  to  make  resistance 
against  the  patients  movements,  and  then  the  opposing 
force  Bhould  be  carefully  and  instinctively  kepi  within 
the  limits  i, i  the  patients  strength,  bo  thai  be  may  not 

jni/e  an\  weakness;  and  tins,  with  all  these  other 
manoeuvres,  should  stop  short  of  fatigue— at  least  such 
fatigue  thai  is  nut  soon  recovered  from.  To  alternately 
resjsi  flexion  and  extension  is  the  pons  asinorum  of  ma- 
nipulators, ami.  in  not  a  small  experience  of  teae  hing  mas- 
sage,  1  have  found  bul  lew  who  could  learn  t<>  do  it  well, 
and  many  who  could  ool  learn  to  doit  at  all.  Many  a 
patient  who  has  recovered  from  an  old  in  jury  is  still  as 
much  incapacitated  as  ever,  from  the  tact  that  Ids  or  her 
latent  energies  can  only  lie  discovered  and  cultivated  for 
use  in  this  manner.  Midway  between  passive  and  resist- 
ive  vements  in  the  course  of  certain  recoveries  stand 

assisii\,.  movements.  They  arc  Inn  little  understood  and 
seldom  used,  the  patient  being  credited  with  complete 
lossol  motion  For  instance,  in  the  absence  of  completely 
and  permanently  disabling  injury  or  disease,  let  it  be 
supposed  thai  the  deltoid  has  hut  one  hall  the  requisite 

ijih  oi'  power  of  contraction  to  elevate  the  arm.  So 
tar  a-  an\  use  i-  concerned,  this  is  practically  the  same 
as  ii  no  power  of  contraction  were  left  in  the  no, 
Bui.  if  only  the  other  half  of  the  impaired  \  igor  he  sup- 
plemented h\  the  carefully  graduated  assistance  of  the 
lired  movement  will  take  place,  and. 
in  some  ease-,  if  this  lie  regularly  persisted  in  together 
with  manipulation  and  percussion,  n  rous  con- 

•ion  will  hi-  gained,  and,  by-and-by,  the  patient  will 
exert  three-fourths  of  the  oecessarj  strength,  and  later 
the  whole   movement  will    lie  done  without  aid:  and    as 

ugtli  incn  i  resistance  can  be  opposed  to  the 

movement  The  importance  of  these  measures  can  hardly 
be  overestimated  in  cultivating  the  Btrength  of  weakened 
muscles,  while  at  the  same  time  finding  out  how  much 
they  can  be  used.  Still  another  kind  of  movement  de 
serves  mention  here,  namely,  vigorous  passive  motion, 
with  a  view  to  breaking  up  adhesions  in  ami  around 
joints      This   i»   !■  . ,  and   of  failure  of 

people  who  call  themselves  "bone  setters." 

Bul  movements  must  be  considered  more  in  detail.    In 
doing  a  resistive  movement  in  which  the  patient  is  the 
prime  mover,  tie  operator  waits  until  he  finds  the  move 
men!  begun,  then  :  ,  -  I  in   1 1  sistancc  t" 

the  utmost  within  the  limits  of  the  patient's  strength, 
and  finally  slacks  up  more  slowly.  This  must  be  prac 
Used    upon  well    people  until    the  manipulator  can    j 

instinctively  of  the  strength  exerted,  and  make  elastic 


resistance       The  resistance   must   !„•   in    line  with   the 
movement  ol  the  patient,  and  the  grasp  of  the  operator 
must   not    he  so  firm  as  to  interfere   with  his  own  or 
patient's  sensation.     It  will  ofteu  he  found  that  the 
lient  uses  math  all  his  strength  in  contracting  his  n 
cles,  and  scarcely   any  in  overcoming  the  resistance 
habit   that  apparently  would  not   he  easy  to  break.     lint 
it  w  ill  only  be  necessary  to  tell  him  or  her  to  move  m 
quickly,  and  not  try  so  hard.     Here  physiology  steps  in 
and  gives  us  a  reason  for  the  faith  that  i~  in  us.  si)(>.,\ 
how  science  agrees  with  art.     Muscular  contraction  p 
sents   three    phases      i,   \    preparatory  or  latent    period, 
during  which  there  is  no  visible  movement  when  ui 
and  muscle  are  getting  ready  to  act.    ■„'.    A  phase  of  short- 
ening or  contraction.     :i.  That  of  relaxati >r  retun 

iis  former  length.  In  harmony  with  these  phenomena, 
and  with  the  manner  of  doing  each  ami  all  of  the  ma- 
nipulations   ami  (specially  resistive  movements,  physiol- 

teaches  us  that  at  the  close  of  the  latent  period 
muscle  si,,, ri,ns  in  each   fibre,  sit   first  slowly,  then  ni 

rapidly,  and  lastly  t -e  slowly  again.     Hence  it  would 

be  difficult    to  <■ :eive   of  anything  that    would    in 

graduated  and  harmonious  resistance,  save  human  power 
guided  by  human  intelligence.     Springs  and  elastic  con- 
trivances come  nearest  to  ii,  and  do  \er\  well  on  start 
but  the  longer  the  pull  or  push,  the  stronger  becomes  the 
opposing  force,  and  there  is  no  third  stage  ot  Icssem  ■ 
sistai 

The  manner  of  taking  the  hand  to  give  it  passive  mo- 
tion of  flexion  and  extension'ns  well  as  to  resist  flexion, 
is  the  same.  Let  the  hand  of  the  patient  be  inidwav 
iweeti  pronation  and  supination,  and  then  seize  the  hand 
as  if  to  shake  hands,  the  right  hand  for  the  right  of  the 
patient,  and  the  left  for  the  left,  so  as  to  bring  the  resist- 
atieeon  a  line  with  the  metacarpophalangeal  joints,  which 
affords  the  best  leverage  for  both  patient  and  operator ; 
the  other  hand  at  the  same  time  will  support  and  make 
counter-resistance  on  the  back  of  the  arm,  alioul  an  inch 
above  the  wrist.  To  resist  extension  of  the  hand,  the 
patient's  forearm  should  be  pronated,  then  the  operator 
will  take  the  hand  in  such  a  way  as  to  bring  the  resist- 
ance over  the  heads  of  the  metacarpal  bones,  his  right 
hand  for  the  left  of  the  patient,  and  the  left  for  the  right, 
while  the  other  supports  and  steadies  the  arm  above  the 
wrist  mi  the  anterior  surface.  For  passive  pronation  and 
resistive  supination  the  manner  of  holding  the  arm  is 
the  same  :  the  operator's  right  hand  seizes  the  left  wrist 
and  lower  ends  of  I  he  radius  and  ulna  of  the  patient 
that  the  metacarpo  phalangeal  joint  of  his  thumb  is  upon 
and  behind  the  stj  loid  process  of  the  radiiu — the  poini  of 
resistance     care  being  taken  not  to  squeeze  so  tight! 

to   prevent    these  ii -s  from  rotating  upon  each  other;. 

and  in  the  meantime  the  other  hand  of  the  operator 
gently  supports  the  arm  of  the  patient  near  the  elbow. 
For  passive  supination  or  resistive  pronation  the  sa 

I  suffices,  with  the  right  hand  of  the  manipulator  for 
the  right  arm  of  the  patient,  the  left  for  the  left,  which 
seizes  the  wrist  and  the  lower  ends  of  the  radius  and 
ulna,  so  that  the  metacarpophalangeal  joint  of  the  thumb 
i<  anterior  to  the  styloid  process  of  the  radius,  the  same 
.  are  being  observed  not  to  hinder  the  motion  by  grasping 
too  tightly,  while  the  arm  of  the  patient  rests  geutlj  in 
the  other  hand  o.f  the  manipulator.  In  doing  passive 
resistive  motion  of  the  forearm,  the  tiuht  wrist  of  the 
patient  is  gently  held  by  the  right  hand  of  the  manipu- 
lator, or  the  left  by  the  left,  while  the  other  hand  steadies 
the  arm  just  above  the  condyles  of  the  humerus.  The 
same  hold  and  support  also  serves  fe>r  the  combined 
sive  motion  of  flexion,  extension,  pronation,  ami  supina- 
tion, abduction,  and  adduction,  together  with  rotation  of 
the  humerus ;  all  of  these  seven  movements  being  accom- 
plished at  one  and  the  same  time,  by  simply  making 
wrist  describe  a  circle'.  Circumduction  of  the  humerus 
is  must  easily  and  effectually  done  by  standing  behind 
the'  patient,  and  while  fixing  the  rightshouhler  with  the 
left  hand  above  it,  or  the'  left  with  the  right,  the  other 
hand  takes  the  arm  just  below  the  elbow  and  makes  this 
traverse  as  great  a  i  irele  as  moderate  resistauce  will  al- 
low—the operator  remembering  that  the  greatest  i< 
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ance  will  naturally  be  met.  with  at  the  upper  and  back- 
ward third  of  the  circle,  owing  to  the  formation  of  the 
joint.  The  same  hold  and  support  answer  well  for  re- 
sisting a  forward  motion  of  the  upper  arm.  If  the  pa- 
tient be  lying  on  the  right  side,  or  the  operator  be  stand- 
ing in  front  of  the  patient  while  the  latter  is  sitting, 
tolerably  good  circumduction  may  be  done  by  taking  the 
left  wrist  in  the  left  hand  and  placing  the  right  upon  the 
elbow.  But  this  is  not  so  effectual  as  the  first  method, 
owing  to  the  great  mobility  of  the  scapula.  Backward 
motion  of  the  humerus  can  be  steadily  and  definitely  re- 
sisted by  taking  the  right  hand  of  the  patient  in  the  right 
of  the  manipulator,  or  the  left  with  the  left,  while  the  other 
is  placed  above  and  behind  the  elbow.  The  action  of 
the  deltoid  in  elevating  the  arm  can  be  well  resisted  by 
steadying  the  shoulder  with  one  hand  while  the  other  is 
placed  on  the  outside  of  the  upper  arm,  and  the  opposing 
force  can  easily  be  increased  by  moving  the  hand  to- 
ward the  elbow,  or  diminished  by  moving  the  hand  toward 
the  shoulder,  the  operator  in  the  meantime  standing  be- 
hind the  patient.  When  it  is  desired  to  limit  motion  to 
one  joint,  it  will  be  observed  that  the  proximal  side 
should  be  steadied  while  the  distal  side  is  moved,  and 
nowhere  is  this  more  disregarded  than  with  the  fingers. 

For  passive  or  resistive  motion  of  the  ankle-joint,  the 
best  way  of  taking  hold  is  not  by  seizing  the  heel  with 
one  hand  while  the  other  surmounts  the  toes,  as  is  gen- 
erally done,  but  with  the  right  hand  for  the  right  foot, 
or  the  left  for  the  left,  winch  grasps  the  metatarso-phalan- 
geal  joints  at  right  angles  while  the  other  hand  supports 
the  limb  just  above  the  ankle.  This  affords  the  besl 
leverage  for  flexing  and  extending  the  foot,  as  well  as  for 
a  circumductory  motion,  by  making  the  place  of  seizure 
describe  a  circle,  the  outer  half  of  which  will  offer  the 
greatest  resistance,  owing  to  the  large  internal  lateral  lig- 
ament, and  the  stronger  structures  on  the  inside  of  the 
joint.  When  alternately  resisting  flexion  and  extension 
of  the  foot,  in  the  interval  of  change,  here  and  for  other 
joints,  the  hand  of  the  operator  must  alter  its  position 
slightly  so  as  to  present  a  closely  adapted  surface  for  re- 
sistance. In  the  case  of  the  foot  and  forearm  the  fingers 
will  pull  and  resist  flexion,  and  the  heel  of  the  hand  will 
push  against  extension.  On  the  foot  the  tendency  of  the 
operator  is  to  make  resistance  too  near  the  toes  ;  opposite 
the  heads  of  the  metatarsal  bones  and  in  the  middle  of 
the  foot  on  the  dorsum  and  sole  are  the  points  that  af- 
ford the  best  and  most  natural  leverage.  By  seizing  the 
heel  with  one  hand  and  holding  the  ball  of  the  foot,  as 
just  described,  with  the  other,  a  twisting  motion  can  be 
given  to  the  whole  foot  which  acts  more  decidedly  on 
the  tarsal  and  metatarsal  articulations.  Flexion  and  ex- 
tension of  the  leg  at  the  knee,  either  passively  or  resist- 
ively,  are  seldom  necessary  to  be  done  alone  (except 
for  some  special  reason),  as  the}'  are  accomplished  so 
much  better  with  flexion  and  extension  of  the  thigh  ;  and 
for  this  purpose  the  right  heel  of  the  patient  is  taken  in 
the  palm  of  the  right  hand  of  the  operator,  or  the  left 
in  the  left,  while  the  other  hand  holds  or  rather  supports 
the  leg  by  the  calf,  and  a  steady,  uniform  push  is  made, 
the  limb,  by  its  own  resiliency,  usually  returning  to  a 
state  of  extension.  Circumduction  of  the  thigh  will  be 
performed  by  simply  changing  the  hand  that  holds  the 
calf  on  to  the  top  of  the  knee,  which  affords  excellent 
leverage  for  the  manipulator  and  support  for  the  patient. 
On  each  side  of  the  forefinger  of  the  hand  that  manages 
the  heel  the  bed-covering  should  be  held  by  the  thumb 
and  middle  linger,  so  as  to  avoid  the  production  of  a 
draught.  Resisting  flexion  and  extension  of  the  leg 
and  thigh  together  can  be  done  by  holding  the  leg 
and  foot  as  for  passive  or  resistive  movements  of  the 
ankle,  and  if  the  couch  or  bed  in  which  the  patient  lies 
be  low.  the  operator  may  not  be  able  to  accomplish  this 
while  sitting,  but  will  require  to  rest  the  knee  next  the 
patient  on  the  floor,  and  in  resisting  extension  will  throw 
the  whole  weight  of  his  or  her  body  against  the  extending 
limb,  and  in  doing  this  the  arm  must  not  be  extended, 
but  flexed,  so  as  to  bring  the  hand  near  the  shoulder  in 
order  that  the  resistance  may  be  steady  and  strong  To 
resist   extension  alone,  the  operator  can  stand  with  his 


back  to  the  patient  and  clasp  his  hands  on  the  sole  at 
the  instep.  Opposing  abduction  and  adduction  of  the 
thighs  is  done  by  alternately  placing  the  hands  on  the 
outer  and  inner  aspects  of  the  semi-flexed  knees  ;  and  to 
resist  the  contraction  of  the  psoas  niagnus  and  iliacus 
internus  alone,  resistance  may  be  made  to  the  flexing 
thigh  on  any  part  of  its  anterior  aspect. 

Passive  stretching  of  the  arms  and  shoulders,  of  the 
pectoral  muscles  and  latissimus  dorsi,  can  be  done  agree- 
ably and  effectually  while  the  patient  lies  squarely  on  the 
back,  the  head  and  shoulders  being  slightly  elevated  on 
an  inclined  plane.  The  arms  of  the  patient  are  extended 
upward  on  a  line  with  the  body,  and  the  operator,  stand- 
ing behind,  seizes  the  hands  and  makes  a  gentle,  elastic, 
and  vigorous  pull  ;  and,  if  the  feet  be  held  at  the  same 
time,  a  stretch  of  the  lower  limbs  and  trunk  can  also  be 
obtained.  The  manner  of  seizing  the  hands  of  the  pa- 
tient for  this  purpose  is  worthy  of  especial  notice.  They 
are  grasped  so  that  their  palmar  surfaces  obliquely  cross 
those  of  the  operator,  the  fingers  of  the  operator  surround- 
ing the  metacarpal  region  of  the  thumb,  while  the  thumb 
of  the  operator  passes  between  the  thumb  and  the  index- 
finger  of  the  patient  and  the  heel  of  the  hand  rests  securely 
upon  the  metacarpal  region  of  the  little  finger.  This  is  a 
puzzle  for  most,  people  to  do,  even  after  having  seen  it 
done.  The  same  hold  suffices  for  resisting  a  downward 
pull  of  the  arms,  which  brings  the  aforesaid  muscles  more 
strongly  into  play,  elevates  the  chest,  and  deepens  inspira- 
tion. With  the  patient  sitting  slightly  inclined  forward 
and  the  hands  clasped  at  the  back  of  the  head,  the  oblique 
and  transverse  muscles  of  the  abdomen  can  be  passively 
exercised  by  seizing  the  patient  at  or  near  the  shoulder- 
joints  and  rotating  the  body,  the  manipulator  standing  be- 
hind the  patient.  The  same  position  of  the  patient  does 
well  to  make  these  muscles  act  more  vigorously  by  oppos- 
ing their  voluntary  contraction.  In  doing  this  the  operator 
stands  behind  and  to  one  side  of  the  patient,  to  the  side  on 
which  the  hand  grasps  the  upper  arm  at  or  near  the  elbow 
for  leverage,  while  the  other  hand  steadies  the  patient  upon 
the  opposite  shoulder.  In  this  way  great  leverage  is  ob- 
tained. At  first  patients  will  naturally  err  in  limiting  this 
motion  to  the  arms  and  chest,  but  they  can  gradually  be 
educated  to  lessen  this  and  to  increase  the  rotation  at  the 
waist.  Upon  a  vigorous  and  health}-  tone  of  the  muscles 
of  the  abdomen  depends,  to  a  large  extent,  the  welfare  of 
the  organs  situated  beneath  them,  and  no  muscles  are  so 
much  neglected  for  want  of  exercise  as  these.  Gentle 
rowing  exercise  for  the  muscles  of  the  back  can  be  given 
to  invalids  by  standing  in  front  of  them  and  taking  hold 
of 'their  hands;  but  for  this  purpose  elastic  tubes  or 
straps  answer  well,  for  the  weight  of  the  body  makes  the 
pull  strongest  at  its  termination.  Other  manipulations 
and  movements,  passive  and  resistive,  can  be  devised  to 
meet  the  indications  of  different  cases,  and  voluntary 
movements,  with  modifications,  may  be  turned  to  good 
account  as  remedial  agents.  More  will  be  said  of  these 
under  the  affections  in  which  massage  is  of  benefit.  But 
in  learning  to  do  massage  no  amount  of  detailed  descrip- 
tions can  make  up  for  the  savoir  faire,  gumption,  and 
rule  of  thumb  that  experience  alone  can  teach,  any  more 
than  one  can  become  a  skilful  surgeon,  an  expert  swim- 
mer, or  a  good  cook,  by  reading  about  such  matters. 
A  knowledge  of  normal  and  pathological  anatomy  and 
the  usual  course  of  diseases  is  essential  in  order  to  judge 
of  the  indications  and  contraindications  for  massage,  to 
modify  the  manipulations,  and  to  form  an  estimate  of 
their  effects. 

Physiological  Effects  of  Massage. — The  pressure 
of  massage  exerts  a  simultaneous  influence  upon  all  the 
tissues  within  its  reach — upon  skin,  fascia1,  muscles, 
blood  vessels,  lymphatics,  nerves,  etc.  Tough,  flexible, 
and  elastic,  as  the  skin  in  its  natural  condition  should  be, 
owing  to  the  white  fibrous  and  yellow  elastic  tissue  en- 
tering into  its  composition,  it  is  rendered  none  the  less  so 
by  a  prolonged  course  of  massage.  On  the  contrary, 
while  it  becomes  softer,  suppler,  and  finer  under  manip- 
ulation, it  also  at  the  same  time  becomes  more  tough, 
flexible,  and  elastic,  so  that  whereas,  at  the  beginning  of 
massage  it  could  scarcely  be  gently  pinched  and  grasped 
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without  hurting,  later  on  the  patient  will  often  delight 
in  being  almost  lifted  up  by  the  skin  like  one  of  the 
agile  domestic  animals;  iIhi-  -li< >w in^  also  a  marked 
change  in  it-  sensibility.  The  •-> >< >( hi n lt  effect  of  gentle 
Btroking  i-  familiar  i>>  everyone,  and  1 1 j « -  anaesthetic 
rigorous  pinching  so  that  a  bypodermic  aeedle 
<-:iii  be  inserted  without  pain  is  also  well  known,  [nsen 
sible  perspiration,  when  deficient,  is  increased.  "  \\  ej  n 
rich  has  Bhown  that  by  the  mechanical  action  of  fric- 
tion the  excreti f   water  through  the  Bkin  can    be 

increased  sixtj  per  cent,  or  more "  (London  Practitioner, 
Augusl  is>i  The  Bebaceous  secretion  is  facilitated  by 
massage,  ^  i-  evidenced  by  the  moisture  and  gloss  oi  the 
hair  after  manipulation  For  rousing  the  action  of  lan- 
guid skin  alone,  friction,  pinching,  and  percussion  would 
mm  nd  themselves.  In  malnutrition  from  digestive, 
respiratory,  and  other  disturbances,  inunction  bas  often 
proved  an  efficient  means  of  furnishing  nourishment  to 
the  system  when  other  means  have  failed.  The  -kin  is 
in  the  best  condition  for  absorbing  oils  toward  the  end 
of  an  application  of  massage,  when  its  circulation  has 
been  thoroughly  aroused.  For  this  purpose  a  preliminary 
warm  bath  ia  of  ureal  aid. 

Tin-  normal  function  of  the  superficial  fascia  in  facil- 
itating the  movemenl  of  the  skin  over  the  subjacent  tis- 
Bues  i-  favorably  influenced  by  massage,  especially  when 
there  exists  a  tough,  matted,  hide-bound  condition;  and 
thi-,  if  looked  for,  will  be  found  as  often  in  the  human 
ran-  as  in  the  equine,  indicating  that  there  is  neither 
Bwif  tness  of  motion  nor  clearness  and  vigor  of  thought. 

Its  diagnosis  and  re val  are  accomplished  by  the  same 

mean-,  ami  the  superficial  vessels  and  nerves  that  pass 
through  this  fascia  are  thus  freed  from  the  hindrance 
of  pressure,  besides  being  themselves  acted  upon  directly. 
Grasping  a  convenient  portion  of  skin,  and  slowly  mov- 
ing and  stretching  it,  effects  this  object  most  easily. 

A  study  of  the  natural  functions  of  the  human  body, 
especially  of  the  muscles,  might  teach  one  to  use  massage 

when  they  are  in  a  -late  of  -u-pen-iun,  abeyance,  or 
morbid  action.     By  their  intermittent  compression  and 

relaxation,  inu-^t  !<•-.  in  action  exert  a  sort  of  ma&sage  upon 

each  other.  The  ascent  ami  descent  of  the  diaphragm  in 
respiration  make  continual  massage  and  passive  motion 

upon   tin/  organs  above  and   below  it.  more  especially  of 

the  abdominal  and  pelvic  organs;  and  when  its  move- 
ments are  limited  from  want  of  exercise  or  restrained  by 
tight  lacing,  it  is  only  too  familiar  bow  feeble  are  appe- 
tite and  digestion  and  how  constipated  the  bowels  be- 
come. The  voluntary  muscles  should  receive  about  one- 
fourth  of  the  total  amount  of  the  blood  in  the  body,  and 
their  vessels  may.  with  propriety,  be  considered  as  de- 
itive  channels  for  the  relief  of  hypersonic  conditions 
of  internal  organs.  Their  action  presents  a  great  similar- 
ity to  thai  of  a  beating  hear',  for  at  everj  contraction 
the  blood  is  driven  out  of  them,  and  by  this  it  at  the 
same  time  receives  an  additional  impulse  in  its  return  to 
the  heart,  while  at  every  relaxation  the  vessels  are  again 

allowed  to  till.  The  parallel  may  be  carried  still  further 
in  order  to  point  out  a  practical  lesson;  for  the  heart. 
Which    is   abundantly   supplied    with    blood    for   its   own 

nourishment,   lasts  a  lifetime  usually  without    fatigue, 

though  in  const:, Ml  activity,  while  Voluntary  muscles, 
if    allowed    to    remain    inactive   BOOH    Buffer   in    size   anil 

Btrength,  for  the  circulation  will  follow  the  paths  of 
least  resistance  and  go  around  rather  than  through  them. 
Hence  the  importance  of  some  measure  that  will  over- 
come the  evils  of  inactivity,  that  will  at  once  attract  the 
i  irculation  t"  the  muscles,  and  at  the  same  time  aid  it  in 
its  return  This  indication  is  better  fulfilled  by  the  in- 
termittent pressure  of  massage  t  ]  j  -  l  i  i  b\  an\  Other  known 
remed} .  for  plain  common  sense,  without  elaborate  phj  Bi- 
ological experiment,  tell-  us  that  massage  must  make 
more  bl I  go  through  the  skin  and  muscles,  and  conse- 
quently less  to  the  brain,  spinal  cord,  and  internal  organs 
rallj       \ot  that  tie  issage  and  exercise 

dike  in  all  respects,  and  that   massage  is  only  a  sub- 
stitute for  exercise  and  nothing  more    as  Borne  would 
it.  tor  voluntary   ext  r<  is.    means  exercise  of  the 
nervoua  system  quite  as  much  as  of  the  muscular,  ami 


sometimes  more  .  besides,  the  cases  that  areoften  beni  I 
by  massage  an-  those-  of  overtaxed   brain  and  used  up 
im  i  \  oua  enerjv  ,  to  whom  exercise,  in  the  ordinan  s.  i 
must  only    increase   their  exhaustion   and   who  yet 
quire  a  mechanical  stimulus  for  their  nutritive  functions. 
True,  a  certain  store  of  latent  energy  is  necessary  in  order 
to  undergo  massage,  but  this  js  much  less  than  would 
be  required  for  voluntary  exercise,   were  this  possible. 
_  ii<-  is  an  indication  that  waste  js  greater  than  repair. 
.Muscular  fatigue  from  over-exertion  or  want  of  exen 
is  relieved  by  massage,  which  promotes  a  more  rapid 
absorption  oi  waste  products  and  stimulate-  the  tardy 
peripheral  circulation,  upon  which  weariness  to  a  1 
extent  depends,  thus  showing  a  marked  difference  be- 
tween the  effects  of  exercise  and  those  of  massage      Fa- 
tigue from  mental  Btraining  is  often  relieved  by  the  same 
means,  which  increases  the  ana  and  quantity  of  the  cir- 
culation in  the  external  tissues  of  the  body,  and  thus 

depletes  the  Overfilled  or  relaxed  cerebral  Ye- 

Zabludowski  carefully  watched  the  effects  of  n 
upon  three  healthy  persons.     They  were  all  living  iii 
same  house,   under  the  same  circumstances,  and   obser- 
vations were  made  for  ten   days  while  the}'  had   mas- 
sage, and  also  for  eight  days  afterward.     The  muscular 
sin  ngth  of  all  three  increased  during  the  massage.     The 
weight  of  the  one  who  was  tolerably  corpulent  decreased, 
as  did  also  that   of  the  slender  one.   and.  corresponi 
With  this,  there  was  an  increased  excretion   of  urates  and 
phosphates.     The  weight  of  the  one  who  was  moderately 
nourished    increased,  and  with  this  there  was  found  a 
diminution  of  urates  ami  an  increase  of  sulphate-  in  the 
urine.     Massage  of  tin-  abdomen  excited  the  large  h 
tine  to  powerful   peristaltic  action,  and   caused  regular 
evaluations.     The  functions  of  life  in  general  were  ele- 
vated, and  with  an   improved  frame  of  mind  there  were 
also  easier  movements  of  the  body.      Appetite  increas 
and  sleep  was  soft,  gentle,  and  easy.      These  effects  dis- 
appeared soonest  from  the  moderately  nourished  person. 
and  lasted  longest  upon  the  thin  anil  slender  one.  tin 
she  hail  lo-t  weight,  while  upon  the  moderately  corpulent 

one  they  varied  at  different  times. 

Dr.  llopad/e  has  made  similar  observations.  He  esti- 
mated daily  the  nitrogen  of  the  food,  faeces,  and  urine. 
and  found  that  the  nitrogeneous  metamorphosis  in  all  four 
persona  to  whom  he  gave  daily  massage  for  one  week  in- 
variably increased,  and  lasted  for  two  weeks  after  massage. 
The  assimilation  of  the  nitrogenous  substances  of  the 
food  increased  in  all  the  cases,  and  lasted  during  one 
Week  after  the  mass;,-,-.       All  the  four  subjects    incn 

in  weight  during  the  week  following  the  massage;  but 
during  the  week  of  massage  one  gained  in  weight,  two 
lost  and  one  was  unchanged.  During  the  week  of  mas- 
sage  the  appetite  of  all  four  persons  increased.  Another 
series  of  observations  showed  that  massage  on  the  abdo- 
men for  ten  minutes  shortened  the  sojourn  of  the  I 
in  the  stomach  from  fifteen  to  seventy-five  minutes  (Lon- 
don Medical  Record,  March  15,  1886). 

Zabludowski  has  made  some  interesting  experiments, 
Bhowing  how  fatigued  muscle-  are  influenced  by  ma-- 
After  severe  exercise  a  rest  of  fifteen  minutes  made  no 
essential  difference  in  the  fatigued  muscles,  but  after 
massage  for  the  same  period  the  exercise  could  be  more 
than  doubled  over  what  it  was  at  first.  One  person  l  \- 
perimented  upon  lifted  a  weight  of  one  kilogramme 
(two  pound-  eight  ounces)  eight  hundred  and  forty  til 
at  interval-  of  one  Becond,  by  extreme  flexion  of  the 
elbow  joint,  from  a  table  on  which  the  forearm  rested 
horizontally,  and  after  this  he  could  do  no  more.  After 
the  arm  had  been  maseied  for  five  minutes  it  lifted  the 
weight  m.. re  than  eleven  hundred  limes  in  the  same  man- 
ner as  before  without  fatigue.  The  difference  in  muscu- 
lar sensation  was  very  striking  after  rest  alone  from  work 
in  comparison  with  that  after  massage  Afer  -ix  hun- 
dred lift-  of  two  kilogrammes  the  feeling  was  that  of 
unchanging  stiffness,  during,  and  after  a  pause  of  rive 
minutes  for  rest  .  but  sifter  five  minutes  of  massage  the 

mUSCleS  felt   SUpple  and  pliable. 

M  tsclea  of  frogs  were  exhausted  by  a  series  of  rhyth- 
mi.  al  contractions  caused  by  an  induction  current.    Under 
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massage. 

Itlassa"e. 


inassage  they  quickly  regained  their  lost  vigor  more  com- 
pletely than  by  rest  alone  for  the  same  time.  Of  the 
influence  of  massage  on  reflex  irritability  Zabludowski 
found  by  a  series  of  experiments  on  rabbits  that  sensi- 
bility was  lessened  while  the  reflex  action  of  the  spinal 
cord  remained  unchanged  (Centralb.  fur  die  Med.  Wissen- 
nclutften,  April  7,  1883;  Arr/u'r  j'iir  Klin.  Ghirurgie,  p. 
374.  1884).  Kroueker  and  Stirling  have  shown  that 
muscles  when  fatigued  can  be  tetanized  by  much  less 
frequent  irritations  than  when  fresh  and  rested.  A  fresh 
muscle  that  receives  six  irritations  per  second  passes 
gradually  from  its  intermittent  contraction  into  that  of 
tetanic  contraction.  These  will  become  less  as  fatigue 
increases.  If  the  muscles  are  allowed  to  recover  by  rest 
alone  for  a  short  time,  upon  renewed  irritation  they  very 
soon  pass  into  a  tetanic  condition.  If,  however,  during 
the  same  pause  for  rest  the  muscles  have  been  mass&ed, 
then  their  motility  returns,  so  that  they  have  the  power  of 
contracting  a  great  many  times.  These  observers,  there- 
fore, consider  massage  as  a  perfect  perfusion,  bringing 
nourishment  to  the  muscles  and  thoroughly  removing 
asphyxiated  juices.  It  was  found  that  the  sensitive 
nerves  of  the  skin  lost  much  of  their  irritability  during 
massage  ;  but  over-irritation  from  vigorous  massage  might 
sometimes  be  useful.  Upon  testing  the  influence  of  mas- 
sage over  the  irritability  of  muscles,  it  was  unexpectedly 
discovered  that  irritability  was  diminished  by  massage. 
The  contractility  of  the  muscles  was  first  exhausted  by 
the  secondary  current,  and  after  a  rest  of  twenty  minutes 
they  again  responded  to  the  same  intensity  of  current  ; 
but  after  having  had  massage  for  the  same  length  of  time 
the  current  had  to  be  increased  in  order  to  make  the  mus- 
cles contract  as  formerly.  My  own  observations,  often 
repeated,  teach  me  that  muscles  deficient  in  contractil- 
ity give  a  much  more  read}',  vigorous,  and  agreeable  re- 
sponse to  the  will  and  to  faradization  after  massage  than 
they  do  before.  In  1872  Weir  Mitchell  stated,  on  page  250 
of  "  Injuries  of  Nerves  :  "  "I  have  several  times  noticed 
that  muscles  which  were  previously  sluggish,  after  being 
thoroughly  kneaded  would  contract  far  more  readily 
when  faradized."  The  difference  in  these  results  maybe 
harmonized  by  the  fact  that  in  Kroneker's  and  Stirling's 
observations  the  muscles  were  first  exhausted  by  the 
secondary  current,  and  they  were  not  in  the  other  cases. 
The  apparent  mystery  and  contradiction  of  many  elab- 
orate physiological  experiments  need  seldom  arise  if  we 
only  bear  in  mind  that  mild  irritation  produces  symp- 
toms of  stimulation,  and  that  when  the  same  irritation  is 
increased  in  severity,  symptoms  of  exhaustion  result. 
Gentle  centripetal  stroking,  though  soothing,  is,  in  a 
physiological  sense,  a  mild  irritant  to  the  superficial  ves- 
sels, causing  a  narrowing  of  their  calibre  and  a  stronger 
and  swifter  current  in  them  by  reason  of  its  stimulating 
influence  on  their  muscular  coat  and  vaso-motor  nerves. 
The  mechanical  effect  of  centripetal  stroking  is  to  push 
along  the  returning  currents,  and  the  suction-power  cre- 
ated by  the  collapsing  vessels  creates  another  force  to  aid 
the  returning  circulation.  The  outgoing  or  arterial  cur- 
rent in  the  parts  thus  treated  is,  at  the  same  time,  mo- 
mentarily impeded,  an  accumulation  of  blood  and  a  dila- 
tation of  the  arterial  walls  taking  place  on  the  cardiac  side 
of  the  pressure.  As  soon  as  this  is  removed  the  increased 
volume  of  blood  rushes  onward  with  greater  force  and 
rapidity,  owing  to  its  sudden  liberation,  into  the  partially 
emptied  continuation  of  the  arteries  in  the  neighborhood, 
and  this  is  still  further  aided  by  the  contraction  of  the 
dilated  vessels.  Here,  then,  we  see  that  by  this'  simple 
procedure  the  circulation  is  aided  in  six  different  ways, 
independently  of  the  always  acting  vis  a  iergo  of  the 
heart's  action.  Let  centripetal  stroking,  or  any  other 
form  of  massage,  be  continued  sufficiently  long  or  be- 
come strong  enough,  and  hyperaemia  results,  indicating 
relaxation  of  the  vascular  walls,  which  may  be  attributed 
to  over-incitation  or  exhaustion  of  the  tone  of  their  mus- 
cular coat  and  vaso-motor  nerves.  But  the  mechanical 
aid  of  massage  in  pushing  along  the  returning  current 
obviates  retardation,  so  that  in  either  case  the  ultimate 
result  is  an  increase  in  the  rapidity  of  the  circulation  in 
the  parts  manipulated,  and  hence  there  will  be  an  in- 


crease in  the  interchange  between  the  blood  and  the  tis- 
sues, the  work  done  by  the  circulation  will  be  greater, 
and  the  share  borne  by  each  quantity  less.  In  this  man- 
ner the  collateral  circulation  in  the  deeper  vessels  is  both 
aided  and  relieved,  as  well  as  the  more  distal  stream  in 
the  capillaries  and  arterioles.  But  the  same  pressure  also 
acts  upon  the  tissues  external  to  the  lymph  and  blood- 
vessels, causing  a  more  rapid  absorption  of  natural  and 
pathological  products  through  the  walls  of  the  lyui- 
phatics  and  venous  capillaries,  evidence  of  which  is 
shown  in  the  fact  that  an  arm  or  leg  of  ordinary  size  is 
from  one-eighth  to  one-fourth  of  an  inch  less  in  circum- 
ference after  ten  or  fifteen  minutes  of  massage,  even 
when  in  the  intervals  between  these  applications  increased 
growth  is  going  on. 

Exercise  accelerates  the  action  of  the  heart  and  dimin- 
ishes blood-pressure.  Massage  also  diminishes  blood- 
pressure,  but  lessens  the  action  of  the  heart  in  force  and 
frequency.  On  reflection  this  is  what  might  be  expected, 
for  natural  obstacles  to  the  circulation  are  gravity  and 
the  friction  of  the  blood  against  the  walls  of  the  vessels, 
and  these,  working  backward  to  the  heart,  have  to  be 
overcome  at  each  systole  of  the  left  ventricle.  These 
hindrances  are  by  massage,  both  directly  and  through 
the  medium  of  the  vaso-motor  nerves,  in  great  part  tem- 
porarily removed.  The  contracting  hands  of  the  manip- 
ulator are,  as  it  wTere,  two  more  propelling  hearts  at  the 
peripheral  ends  of  the  circulation  co-operating  with  the 
one  at  the  centre,  and  the  analogy  will  not  suffer  if  we 
bear  in  mind  that  the  size  of  one's  heart  is  about  the  size 
of  one's  fist,  and  the  number  of  intermittent  squeezes  of 
massage  that  act  most  favorably  are  about  seventy -two  per 
minute,  or  the  usual  pulse-rate. 

In  a  patient  who  suffered  from  severe  and  constant 
pain  in  the  calves  of  his  legs  Dr.  W.  W.  Keen  found 
an  albuminuria  of  from  three  to  fifteen  per  cent.,  which 
disappeared  quickly  on  resting,  but  would  reappear 
promptly  on  resuming  walking.  On  examining  the 
urine  immediately  before  and  after  the  patient  had  sub- 
mitted to  massage  for  forty  or  fifty  minutes  no  trace  of 
albumen  was  found.  This  would  indicate  the  promo- 
tion of  nutrition  without  such  changes  of  blood -pressure 
and  vaso-motor  tonus  as  induced  the  albuminuria  after 
voluntary  exercise  (Philadelphia  Medical  JVeics,  February 
21,  1885). 

Physiological  experiments  involving  section  of  tissues 
are  often  too  pathological  in  character  to  present  a  strict 
analogy  between  themselves  and  what  must  go  on  in  the 
uninjured  body  under  similar  circumstances  ;  but  when 
they  agree  with  clinical  observation  and  common-sense 
they  may  be  accepted  as  corroborative  testimony.  Thus 
we  should  judge  of  the  experiments  of  Golz  (Virchow's 
Arehiv,  Bd.  xxviii.,  p.  428),  in  which,  after  the  abdomen 
of  an  animal  was  opened  and  percussion  applied  to  the 
stomach  and  intestines,  the  peritoneum  at  first  became 
paler  from  constriction  of  the  vessels,  but  on  the  continu- 
ance of  percussion  this  was  soon  replaced  by  dilatation. 
When  the  percussion  was  first  applied  thoroughly  over 
the  abdominal  walls,  and  these  laid  open  afterward^  it 
was  observed  that  the  vessels  of  the  abdominal  cavity,  es- 
pecially the  veins,  were  dilated  and  distended  with  blood. 
The  distention  was  due  to  relaxation  of  the  vascular 
walls,  caused  byr  the  mechanical  irritation,  and  this  might 
have  been  increased  to  the  extent  of  paralyzing  them. 
The  heart's  action  was  materially  retarded,  and  tins  was 
ascribed  to  the  reflex  influence  of  the  percussion  upon 
the  inhibitory  action  of  the  vagus  and  also  to  the  sudden 
withdrawal  of  a  great  quantity  of  blood  into  the  abdom- 
inal vessels.  The  heart  of  a  frog  was  exposed  and  per- 
cussion applied  to  the  intact  abdominal  walls;  the  pul- 
sations of  the  heart  gradually  became  less,  and  finally 
ceased.  Respiration  also  became  less  frequent  and  final- 
ly ceased,  and  symptoms  of  motor  paralysis  were  induced 
in  like  manner.  Utilized  in  practice,  then,  brief  percus- 
sion may  be  used  to  cause  vascular  contraction  ;  longer 
continued,  dilatation. 

In  the  circulation  of  the  lymph,-  as  in  that  of  the 
blood,  pressure  is  an  all-important  element — compression, 
fluidity,  and  resistance  being  the  conditions  which  reg- 
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ulale  tin-  mechanical  function  of  the  circulation      B< 
iliai  function  of  endosniosis  the  lymphatics 

materially  aided  in  their  absorptive  power  by  the 

prcssuri  "i  tbi  bl I    bj  the  natural  elasticity  of  the  tie 

and  bj  the  conti  u  d  relaxation  of  the  mus- 

\iw.  ii  must  be  Belf-evidenl  thai  all  these  forces 
can   be  to  a  much  higher  degree  by  the  ad- 

ditional pressure  of  massage,  which,  being  intermittent, 
does  not  binder  the  cir<  illation  The  pressure  of  a  Quit] 
from  endosmotic  action  alone  can  support  b  column  of 
mercury  at  the  bi  ight  of  six  hundred  millimetres  (twenty - 
tour  inches),  and  certain  soluble  substances  thai  will 
ordinarily  transude  maj  be  made  to  do  bo  by  increasing 
their  pressure  and  rapidity  of  movement,     Reibmayr  in- 

'I  a  small  glass  tube  into  the  lymphatic  vessel  which 
accompanies  the  saphenous  vein  of  a  dog,  and  found 
thai  mi  il"\v  of  lymph  took  place  through  this  so  loi 
the  leg  was  quiet  ;  but  as  soon  as  the  paw  was  moved  or 
muscular  contractions  were  excited,  lymph  flowed  pro- 
fuselj  from  the  tube.  Centripetal  stroking  and  knead- 
ing of  the  paw,  although  this  was  at  rest,  had  the  same 
<  tl'i  i  i.  The  flow,  at  Aral  abundant,  gradually  diminished, 
ami  after  a  short  interval  increased  again.  Lassar  bad 
similar  experience  with  tin-  paws  of  dogs  in  which  in- 
flammation had  been  artificially  produced.  Winn  the 
inflamed  leg  was  manipulated  or  passively  moved,  lymph 
flowed  abundantly  from  the  divided  absorb)  nts,  and  this 
was  much  greater  in  quantity  than  thai  obtained  from  a 
sound  leg  of  the  same  animal  by  like  procedures.  The 
flow  was  seven  or  eight  limes  more  plentiful  than  that 
from  the  sound  limb,  ami  in  the  latter  case  it  was  only 
obtained  with  greater  efforts  of  kneading  ami  passive 
inoiion.  The  swollen  extremitj  diminished  in  circum- 
ference, and  finally  the  flow  ceased.     Considerable  time 

clap-id   before  lymph  could   i btained  again  in  this 

manner.     From  these  experiments  maj  be  drawn  the  les- 

ihai  tliis  limit  must  not  lie  overstepped  in  practice, 
the  sensations  of  the  patienl  ami  the  state  of  the  affected 
parts  usually  indicating  that  tin-  limit  of  benefit  from  a 
Bitting  ha-  been  obtained. 

The  classical  observations  of  Ludwig,  Genersich,  ami 
others  on  the  structure  ami  function  of  the  lymphatics 
ha\e  materially  increased  our  understanding  of  the  ef- 
fects of  massage  ami  movements.  In  their  experiments 
on  animal-,  where  the  flow  of  lymph  through  the  thoracic 
duel  was  measured,  it  was  found  that  passive  movements 
increased  the  How  in  a  remarkable  manner.  Galvaniza- 
tion had  a  similar,  hut  less  powerful,  effect.  The  alternate 
widening  and  narrowing  of  the  lymph-spaces  in  the 
ciffl  contribute  much  to  this  result  by  the  pump-like 
action  thu-  exerted  upon  the  absorption  of  lymph  from 
tin  adjacent  part-,  and  also  it-  onward  propulsion  in  the 
lymphatic  vessels,  the  valves  ol  which  prevenl  any  hack 
Ward  flow  Bui  the  lymphatic-  of  f ascise  are  not  the 
only  one-  concerned  in  this  function,  as  some  would  seem 
to  have  it.  tor  ii  is  evident  thai  this  influence  must  he  in 
direct  proportion  to  the  abundance  of  lymphatics  in  or- 
gans sul  D  it,  ami  a-  the-o  ale    more    numerous  in 

muscles  than  in   fasciae,  the  effeel  would  therefore  he 

ler  on  the  form 
\   ■  only  is  the  effeel  of  massage  upon  the  rootlets  of 
the  h  mphatics  in  the  fascia;  and  muscles  of  the  greatest 
interest,  as  we  have  -,-.  n,  bul  of  quite  as  much  impor- 
tance i-  it-  influence  also  on  the  large  lymph  cavities  ac- 

ble  to  ii-  intermittent  compri  ssion,  such  as  the  peri- 
toneal cavity,  the  synovial  cavities,  and  the  cavities  of 
the  Bheaths  of  the  tendon-.  The  experiments  of  Reib- 
mayr  and  Hofllnger,  showing  the  increased  absorptive 
power  ol  the  peritoneum  under  the  in  massage, 

support  clinical  results  and  are  regarded  as  conclusive. 
M<  isured  quantities  of  water  were  injected  into  the  peri- 

i sal  cavities  ol   rabbits     The  animal-  were  killed  at 

tin-  i  i;. I  ..i  i.nc  and  two  hours  respectively,  and  the  quan- 
tity nf  fluid  remaining  was  ascertained  in  each  case,  ma- 
il"!  h.i\  in-  I'he   same  quantities  "f 
Bind  were  again  injected  into  thi    peritoneal  cavities  of 

'I-,  and  the  abdomen  was  kneaded  tor  a  short  time 

j  tin  minute-      Some  were  killed  at  the  end  of  one 
.  hi    two  hours,  ami  the  fluid  re 


maining  in  the  cavity  ol  the  peritoneum  of  each  wa 
certained      Though  the  natural  absorbent  power  of  the 

peritoneum  is  enormous,  yet,  under  the  influence  of  i 
Bage,  these  observers  found  that  twice  a-  much  fluid 
absorbed  during  the  first  hour  as  there  had  been  without 
massage  during  the  same  time.     Hut  during  the  second 
hour  only  half  as  much  fluid  was  absorbed  under  i 

•  as  without.  The  reason  of  this  i-  apparent,  tho 
it  lias  not  been  stated;  for  there  Was  so  much  fluid 
smiled  from  the  peritoneum  during  the  first  hour  of  i 

■  thai  there  was  but  little  left  to  be  absorbed  during 
the  second  hour.     Altogether  there  was  so  much  absoi 
during  the  two  hours  of  massage,  that   it  amounted  to 
thirty-nine  per  cent,  more  than  the  total  absorbed  with- 
out massage.     The  proportion  absorbed  in  two  hours  un- 
der massage  was  10.29  :  without  massagi  7.40  ,  differ) 
2.89  or  a  fraction  over  thirty-nine  per  cent,  in  favi 
massage      (Reibmayr  has  made  a  mi-take  in  his  own 
figures  in  stating  this  different  e,  2. 89  a-  per  cent      Tl 
experiments,  again,  point  out  the  lesson  that  there  is  a  limit 
to  the  benefit  of  a  sitting  of  massage  beyond  which  it  is 
u-eless  to  prolong  it.     But    these  observers  should  have 
given  us  a  third  series  of  experiments,  showing  the  quan- 
tity of  fluid   that    mighl    have  been  absorbed  during  an 
hour  of  repost   following  an  hour  of  massage,  compared 
with  the  results  of  two  hours  with  and  without  mass 

Lassar  found  thai   massage  of  the  lymphatic  ,- 
whether  healthy  or  inflamed,  caused  large  quantities  of 
lymph   to  escape  from  them,  while  electrical   irritation 
had  no -mli  effect.     Into  various  joints  of  rabbits  Pro- 

or  von  Mosengeil,  of  Bonn,  injected  a  concentrated 
solution  of  Indian  ink.  Sonu  of  these  joints  he  ma*» 
while  other-  he  did  not,  for  the  sake  ol  comparison.  The 
swelling  that  arose  from  the  injection  disappeared  rapidly 
under  massage,  but  remained  stationary  for  some  time  in 
those  joints  not  subjected  to  this  treatment.  After  kill- 
ing the  animals  the  joints  were  examined.  No  ink 
found  in  the  cavities  of  the  joint-  which  had  been  ma- 
nipulated; whereas,  in  those  that  had  not  been  so  treated 
the  ink  still  remained  mixed  with  the  sj  novia,  and  it  had 
not  even  penetrated  into  the  tissue  of  i he  synovial  mem- 
brane. Even  when  the  examination  was  made  soon  after 
the  injection  and  the  use  ol  massage,  scarcely  any  ink 
was  found  in  the  joint  ;  pari  of  ii  was  upon  the  synovial 
membrane,  and  upon  microscopic  examination  it  was  seen 
thai  the  greatesl  part  had  been  forced  into  and  through 
the  synovial  membrane,  and  the  blackened  lymphatic 
vessels  could  be  -ecu  even  with  the  unaided  eye  from  the 
injected  joinl  to  the  lymphatic  -land-,  and  the  latter  w  i  re 

k  from  the  absorption  of  the  ink.     A  transverse 
tion  of  the  upper  part  of  the  thigh  of  the  masneed  limbs 
showed  deposits  of  coloring  matter  in  the  intermuscular 
connective    tissue   and    the  crural    muscles  were   stained 
black,  while  the  limlis  that   bad  not   been  manipulated 

show  id   no  SUCh  appeal'ai 

I  |-!i  the  nervi  ius  system  as  a  whole  massage  mosl  usu- 
ally exerts  q  peculiarly  delightful,  and  at  the  same  time 
oundlj  sedativi  and  tonic,  effect.  While  it  is  being 
done,  and  often  for  hour-  afterward,  those  who  submit 
to  it  arc  in  a  blissful  state  of  repose  ;  they  feel  a-  if  they 
were  enjoj  ing  a  long  rest,  or  as  if  they  had  just  returned 
from  a  refreshing  vacation  :  it  makes  optimists  of  them 
for  the  time  being.  An  aptitude  for  either  rest  or  work 
gent  rallj  follows,  though  usually  those  who  submit  to  l  his 
treatment  feel  gloriooslj  indifferent,  and  needless  appre- 
hensions are  dispelled.  Hence  it  has  t„  i  ii  recommended 
by  high  authorities  •■  for  certain  melancholic  s  w  ith  trophic 
and  vaso  motor  affections,  and  where  dementia  is  threat- 
ened after  an  attack  of  excitement  ;  for  under  this  treat- 
ment mental  comforl  and  a  sense  of  well-being  lake  the 
place  ol  apathx  and  lassitude."  Through  the  medium  of 
the  central  nervous,  system,  even  local  massage  is  radi- 
ated or  relict  ted  throughout  the  hotly,  thus  acting  at  the 
same  time  a-  a  nervous  and  vascular  re\  ulsive  or  physic- 
logical  counter-irritant,  it  one  may  be  allowed  thi-  ex; 
siou  in  contradistinction  to  pathological  counter-irritants, 
.such  as  blisters  or  rubefacients.  Massage  of  the  back 
alone  will  often  relieve  headache,  and  of  the  limbs  alone 
will  frequently  put  a  patient  to  sleep. 
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But  massage  may  be  exerting  a  favorable  influence 
upon  nutrition  in  general  while  the  patient  is  totally  in- 
different to  the  usual  agreeable  sensation  accompanying 
and  following  its  application.  In  such  cases  the  nerves 
are,  without  doubt,  insufficiently  nourished,  and  may 
continue  so,  in  spite  of  suitable  food,  tonics  and  ordinary 
exercise,  until  their  languid  circulation  is  aroused  by 
massage.  This  has  the  same  effect  upon  the  vessels  of 
nerves  that  it  has  upon  those  of  muscles,  and  ultimately, 
though  not  so  soon  as  in  the  case  of  muscles,  the  same 
result  is  obtained,  improved  nutrition,  and  with  this  im- 
proved function.  Bearing  in  mind  that  the  essential  ele- 
ment of  nerve  fibres,  the  axis-cylinder,  is  a  delicate,  soft- 
solid,  albuminoid  substance,  possessed  of  a  certain  degree 
of  elasticity,  it  must  appear  evident  that  pressure  exerted 
by  the  alternate  contraction  and  relaxation  of  the  muscles 
upon  nerves  passing  through,  under,  or  between  them,  as 
well  as  the  direct  stretching  of  nerves  themselves  in  every 
movement,  must  be  of  considerable  importance  in  keep- 
ing up  their  normal  tone.  In  the  absence  of  this  natural 
stimulus  a  still  greater  of  a  similar  kind  can  be  made  to 
take  its  place  by  the  intermittent  pressure  and  stretching 
of  massage,  which  should  be  of  a  uniform  character,  in  imi- 
tation of  muscular  action,  and  this  can  be  so  much  greater 
as  the  increase  of  pressure  and  extension  made  by  mas- 
sage are  greater  than  the  compression  and  stretching  that 
the  muscles  in  contracting  make,  plus  the  influence  of  the 
compression  and  extension  of  massage  upon  the  cutane- 
ous, subcutaneous,  and  other  accessible  nerves  not  directly 
squeezed  and  pulled  by  muscular  contraction.  Thus  the 
patient  gets  the  advantage  of  exercise  without  exertion, 
often  a  very  desirable  object. 

The  results  of  Tigerstedt's  experiments  on  the  action  of 
mild  forms  of  extension  of  nerves,  showing  that  the  irri- 
tability of  nerves  increases  under  moderate  extension  but 
declines  when  the  extension  is  increased  beyond  a  certain 
limit,  were  constant  and  satisfactory.  Zederbaum  has 
demonstrated  that  when  sudden  and  heavy  pressure  is 
applied  to  a  nerve  its  irritability  is  rapidly  lessened,  but 
when  the  same  pressure  is  gradually  increased  up  to  the 
same  extent  the  decrease  in  irritability  is  not  so  marked, 
and  occurs  more  slowly.  It  has  been  found  by  Luderitz 
that  motor  nerve-fibres  are  more  easily  paralyzed  by  con- 
tinuous pressure  than  sensitive  ones.  The  quality  of  per- 
cussion, whether  light  or  strong,  seems  to  have  an  effect 
upon  nerves  similar  to  pressure  applied  in  like  manner. 
Tigerstedt's  very  careful  experiments  proved  that  light 
percussion  increased  the  irritability  of  nerves,  while  slow 
and  strong  percussion  produced  exhaustion  of  nerves. 
Quickly  repeated  percussion  increased  the  contractility 
of  muscles  supplied  by  the  nerves  thus  operated  upon, 
but  if  kept  up  for  a  comparatively  long  time  exhaustion 
of  the  nerves  resulted  ("  Researches  of  Dr.  George  W. 
Jacoby  on  Massage,"  Journal  of  Nervous  and  Mental  Dis- 
eases, 1885). 

Upon  sensitive  nerves  percussion  produces  effects  sim- 
ilar to  those  produced  on  motor  nerves  ;  when  lightly 
applied,  at  first  there  is  an  increase  of  pain,  which  soon 
diminishes,  then  disappears  altogether  and  gives  place  to 
complete  loss  of  feeling.  The  more  sensitive  the  nerve 
the  less  force  and  time  are  required  to  bring  about  these 
changes.  This  is  quite  analagous  to  the  effects  of  per- 
cussion on  the  vascular  system,  which  at  first  causes 
contraction  and  later  dilatation,  and  if  continued,  symp- 
toms of  paralysis  of  the  vascular  walls.  All  this  is  in 
harmony  with  the  statement  that  irritation,  when  mild, 
gives  rise  to  symptoms  of  stimulation  ;  when  longer  con- 
tinued or  increased  in  severity,  symptoms  of  exhaustion. 

It  is  a  wonder  that  greater  thermal  changes  are  not  in- 
duced by  massage,  for  arrested  force,  such  as  friction, 
percussion,  and  compression,  develop  heat  in  the  human 
body  as  well  as  outside  of  it.  Cooling  by  radiation  and 
insensible  perspiration  lessen  these,  so  that  they  do  not 
correspond  to  the  usual  comfortable  warmth  and  glow 
that  patients  experience  from  massage.  With  those  in 
whom  the  temperature  is  normal  a  change  is  not  likely 
to  occur  from  massage,  whereas,  if  the  temperature 
be  a  degree  or  so  below  natural,  a  rise  to  the  normal, 
or  very  near,  will  usually  follow.     In  nervous  and  hys- 


terical women,  with  high  or  low  temperature,  Weir 
Mitchell  often  noticed  at  first  a  slight  fall  in  the  ther- 
mometer, then  a  fairly  constant  rise,  and  later,  as  the 
health  improved,  less  marked  changes.  He  found  the 
most  notable  rise  in  those  who  had  some  organic  disease 
and  a  natural  liability  to  great  changes  of  temperature. 

Zabludowsky  found  that  the  perception  of  temperature 
was  lessened  by  massage,  though  at  first  it  was  slightly 
increased.  My  own  experience  has  showu  me  that  pa- 
tients are  much  more  indifferent  to  extremes  of  heat  and 
cold  after  massage  than  they  were  before. 

The  effect  of  massage  in  changing  the  response  of  mus- 
cles to  electricity  has  already  been  mentioned.  Further 
observations  in  this  and  other  directions  are  necessary  in 
order  to  show  in  what  ways  the  natural  electricity  of  the 
tissues  is  varied  by  massage,  whether  currents  are  changed 
so  as  to  be  in  themselves  beneficial,  or  whether  the  altera- 
tion of  the  natural  currents  may  only  serve  as  a  good  or 
a  bad  indication.  It  can  be  no  longer  doubted  that 
changes  of  some  sort  do  occur,  for  disturbance  of  natural 
electricity  takes  place  whenever  bodies  are  subjected 
to  disturbance  of  any  kind,  be  it  friction,  percussion, 
heat,  or  chemical  action.  The  electrical  properties  of 
tissues  are  regarded  as  in  direct  proportion  to  the  activity 
with  which  changes  of  matter  proceed  in  them,  and  as 
massage  produces  rapid  nutritive  changes,  it  would  be 
expected  to  proportionately  alter  the  electrical  properties 
of  tissues.  Even  dissimilar  stretching  of  the  skin  has 
been  shown  to  give  rise  to  electro-motive  action.  The 
palm  of  the  hand  has  been  found  to  be  negative  to  the  back 
of  the  hand,  the  whole  hand  negative  to  the  elbow,  to 
the  chest,  and  usually  to  the  foot ;  and  currents  are  found 
to  pass  from  the  longitudinal  surface  to  a  transverse  sec- 
tion of  muscle,  nerve,  or  brain,  and  during  the  contrac- 
tion of  a  muscle  or  the  activity  of  a  nerve  the  natural  cur- 
rent diminishes.  But  while  there  is  no  lack  of  evidence 
to  show  that  currents  are  constantly  passing  in  the  tissues 
of  one  and  the  same  individual,  there  is,  as  yet,  no  proof 
that  electricity  can  be  transmitted  from  one  person  to 
another.  Those  who  claim  to  be  able  to  impart  their 
own  electricity  or  magnetism  to  others  are  too  ignorant 
to  comprehend  the  one  experiment  that  comes  nearest 
affording  them  ground  for  their  assertion.  Thus,  Rosen- 
thal has  shown  that  the  power  of  the  will  can  generate  an 
electric  current  and  set  the  magnetic  needle  in  motion, 
simply  by  contracting  the  muscles  of  one  arm  while  the 
other  is  at  rest ;  the  current  then  ascends  in  the  contract- 
ing arm,  and  passes  to  the  passive  one,  and  this  may  be  re- 
versed if  the  passive  arm  be  contracted  while  the  other 
rests. 

The  manner  of  doing  massage  which  I  have  described, 
one  hand  contracting  as  the  other  relaxes,  would,  as 
shown  by  this  experiment,  give  the  patient  the  benefit  of 
the  doubt  as  to  whether  a  to-and-fro  current  could,  in 
this  way,  be  made  to  traverse  the  tissues  manipulated, 
and  thus  combine  a  utilization  of  force  with  ease  and  effi- 
cacy of  movement.  Certainly,  the  way  in  which  the  so- 
called  "magnetic  doctors"  work  is  not  in  harmony  with 
this  experiment,  or  the  way  of  doing  massage  here  de- 
scribed. But  still  the  benefit,  if  any,  that  might  be  de- 
rived from  this  source  would  be  so  little  in  comparison 
to  the  other  effects  of  massage,  that  it  would  be  much 
better  to  take  at  once  a  definite  quantity  and  intensity  of 
electricity  directly  from  a  battery. 

Hysterical  women  may,  but  are  not  likely  to,  be  put 
into  an  hypnotic  state  by  means  of  massage,  just  as  they 
might  in  other  ways,  by  gentle,  prolonged  stimulation  of 
the  sensory  nerves  of  the  face,  or  of  the  optic  or  auditory 
nerve.  Heidenhain  considers  that  in  this  condition  there 
is  inhibition  of  the  activity  of  the  ganglion-cells  of  the 
cerebral  cortex,  and  that  this  is  not  due  to  amemia  reflexly 
produced  by  contraction  of  the  cerebral  vessels,  for  he 
induced  hypnotism  in  one  person  during  the  action  of 
nitrite  of  amy],  which  dilates  the  cerebral  blood-vessels. 

Massage  in  Affections  of  the  Nervous  System. — 
Once  for  all,  be  it  remembered  that,  according  to  the  re- 
quirements of  individual  casCs,  massage  may  be  of  pri- 
mary importance  or  of  secondary  importance,  of  no  use 
at  all,  or  even  injurious.     As  to  the  range  of  its  useful- 
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ness    expi  ind   observation  have  shown  that,  :it 

tolerably  definite  stages  in  one  or  more  classes  ol  affec- 
tions in  every  general  and  -pedal  di  partnu  nt  "I  medi(  ine, 
ii  lias  proved  cither  directly  01  indirectly  beneficial,  or  baa 
led  '  •    when  other  means  bad  been  bul  slowly 

operative  or  apparently  had  failed  altogether.  In  whal 
affei  tions  and  at  whal  stages  may  massage  be  beneficial? 
Brieflj  answered,  for  the  present,  in  local  and  general 
disturl  ances  of  circulation,  locomotion,  and  nutrition, 
either  in  their  incipienl  stages  or  aftei  ymptoms 

have  passed  away.  At  the  commencement  of  many  at 
in  linn-  local  congestion  and  irritation  can  often  dk 
lieved  bj  massage,  and  this  may  serve  for  i  m  oi  pre- 
vention of  further  mischief.  In  cases  thai  have  come  to 
o  stand  -till  or  lapsed  into  a  chronic  condition,  languid 
circulation  can  be  aroused,  waste  products  absorbed,  and 
nerves  and  must  les  nourished  and  strengthi  m  d 

Of  late  years  massage  has  been  considered  of  great  im- 
portance  in  the  treatment  of  neurasthenia,  and  often 
without  very  clear  notions  as  to  its  relative  value  in  vari- 
ous forms  of  this  disorder.     Neurasthenia  back- 

md  i"  the  picture  of  nearly  all  diseases  and  injuries, 
whether  oi  an  organicor  functional  nature,  but  for  our 
present  purpose  we  will  regard  it  from  other  points  of 
view.  First,  there  is  the  natural  and  not  unpleasant  fa- 
tigue  the  result  of  an  active  and  satisfactory  day's  work, 
from  which  we  recovei  bj  foodand  sleep.  Then  o 
the  fatigue  from  which  we  do  not  recuperate  as  usual, 
the  fatigue  of  being  overworked,  worried,  or  "played 
out."  Here  rest  and  change  of  scene  are  of  the  first  im- 
portance; I  ii  it  if  these  are  impracticable  or  without  effect 
tonics  and  sedatives  maj  suffice.  r>*  fore  rest,  change,  or 
medication  had  been  resorted  to  I  have  used  massage 
in  several  cases  of  this  class  and  found  it  to  be  the  Bole 
means  of  procuring  them  good  sleep  with  resulting  vigor 
of  bodj  and  mind.  30  that  they  wen-  able  to  proceed 
with  their  duties  uninterruptedly  and  as  easily  as  ever. 
Thirdly,  there  are  the  continually  wearied,  wakeful,  and 
nervous  business  ■>!•  professional  people,  with  numerous 
and  varying  ailment--,  who  have  learned  by  experience 
that  "  the  labor  they  delight  in  physics  pain,"  and  who 
find  mure  relief  in  work  than  in  rest.  Massage  will  often 
put  such  on  a  higher  plane  of  existence  and  give  them  a 
zest  for  \\  ork  which  they  could  not  derive  from  any  other 
But  unfortunately  the  interest  they  gain  on  their 
Btocb  of  vitality  in  this  way  is  apt  to  be  used  upas  fast  as  it 
accumulates.    Fourthly,  there  are  the  neurasthenics  who 

simply  spoiled  children,  who  have  enough,  and  usu- 
ally mure  than  enough,  to  live  on  w  ithout  work,  who  have 
little  or  no  object  in  life,  who  can  do  «  hat  they  please  and 
not  do  what  thej  do  not  please,  who  take  delight  in 
telling  of  all  the  eminent  medical  authorities  whose  care 
they  have  been  under  without  any  benefit,  and  who 
never  happier  than  w  hen  they  can  he  regarded  a--  interest- 

bj  trying  some  method  of  treatment  thai  i-  novel  to 
them,  in  order  that  they  may  have  the  final  satisfaction  of 
saying  that  it  did  them  no  good.     Massage  in  such  cases 

iii  r  i han  other  remedies.    Fifthly,  then 
those  who,  in  -pile  of  rest,  change,  and  medication,  have 

l me  chronic  neurasthenics,  the  result  of  business  re- 

erwmk.  worry,  1"--  nf  relative-,  disappointed 
hopi  sequi  l  to  some  affection  thai  ha-  occurred 

in  some  other  pari  nf  the  system,  hut  which  has  passed 
off  or  becomi  ndary  importance.     If.   in  these, 

the  symptoms  point  most  prominently  to  spinal  exhaust 
inn  -myclasthenia,  where  exercise  easily  tire-  and  ag 
will  In-  nf  marked  benefit  a-  a  tonn 
ami  sedative  and  corrective  of  morbid  sensations,  and 
will  iiiu-i  likely  he  of  curative  value  ;  nf  less  advantage, 
but  not  useless,  in  cases  where  the  symptoms  point  about 
equally  to  easj  t  chaustion  of  both  brain  and  spinal  curd 
In  cases  of  cerebral  exhaustion,  cerebrasthenia  a-  some 

(all  it.   where,  as   a   rule,  physical    i  Xercise   can  lie    fri  i  1\ 

taken,  this  will  be  i  i  benefit  than  massage.      The 

value  oi  the  latter  here  i-  almost  nil,  and  might  he  dis 
pensed  with  mile--  ii   be   for  a  luxurious  to  till 

up  time  ami   keep  the  patient   from   trying  something 
won 
Mori  common  with  neurasthenics  than  with  people  in 


-■.nil  health,  is  an  inadequate  conception  of  passing  time, 
with  the  same  person,  at  different  times  and  un  • 
the  same  circumstances,  time  may  drag  along  slowly  and 
heavily  ;  at  'tie  rs,  it  will  seem  in  p.,--  so  quickly  that  it 
i-  impossible  i"  accomplish  anything,  even  if  wanking  in 
the  greatest  hurry.  Haste  i-  generally  a  sign  nf  weaki 
In  -nine  neurasthenics  the  cause  of  wakefulness  i-  doubt- 
less due  tu  a  languid  condition  or  want  nf  nerve  force  in 
the  respirator}  so  that  lessened  and  shallow  respi- 

ratory movements  have  to  he  suplemented  by  volunl 
am!  these  require  the  patient  to  wake,  for  tl 

so  urgent  that  breathing  can  no  loi 
take  place  involuntarily.  Even  in  health  exeessivi 
tigue  may  prevent  sleep.  The  cardio-inhibitory  and  the 
\  a-u  motoi  centres  in  the  neighborhood  of  the  re-pine 
centre  may  he  affected  by  sympathy  with  the  lattet 
all  nf  these  may  suffer  from  impaired  nutrition,  deficient 
nervi  jy,  or  irregular  blood-supply,  as  may  other 

nerve-centres.      Em-  the  relief  of  incorrect  appreciation 
of  time  and  frequenl   repetitions  of  waking  at  uiirl  • 
well  as  for  the  majority  "f  other  symptoms  of  neu 
thenia,  massage  ha-  proved  an  efficient  agent  in  my  hands. 
In  this  and  other  respects  ii-  action  is  similar  to  the  pri- 
mary and  agreeable  effects  of  opium  and  alcohol  in  re- 
stonng  tmie   tu   the  respiratory  centre  and  vascular  • 
tem,   without,    however,    the    injurious   after-effects   of 
these  internal  remedies.      After  sleep  from   massage,  in 
place  of  headache,  drowsiness,  and  disordered  digestion, 
the  patient   is  refreshed  in   body  and  mind:   yea,  m 
massage   will  often  counteract  the  disagreeable  feelings 
that  result  from  opiates  or  tun  free  indulgence  in  alcoholic 
stimuli. 

There  an-  -ume  people  who  are  horn  neurasthen 
through  life  neurasthenic,  and  die  neurasthenic.     Some 
nf  these  never  know  that  they  are  lacking  in  nerve-force, 
while  a  few  similar  cases  do  rind  out.  from  an  occasional 

day  of  g 1  feelings,  or  lucid  intervals,  if  one  maj 

so,  that  their  customary  vigor  is  far  below  what  it  ought 
tu  he.     If  this  class  could  have  massage  fur  a  long  period, 
or  all  their  live-,  they  would  get  a  great  deal  mure  nut  of 
what  makes  m,.  worth  living  fur.     Then    ate  those  who 
seldom  feel  any  lack  nf  energy  so  lung  as  they  arc  occu- 
pied,  hut  who  have  a  hard  struggle  to  rest  and  g 
■  ;  ami  these  are  benefited  by  massage.     Ma--a_ 
i   the  only  remedy  fur  numerous  and  indescribable 
unpleasant  feelings,  and  the  subjects  of  these  who  i 
experienced  the  relief  it  affords  crave  it-  applicatii 
thej  and  drink  when  hungry  and  thirsty.     But 

most  physicians  know  how  tickle  neurasthenic  patients 
are;  fur  even  while  improving  they  will  often  suddenly 
give  up  treatment,  fur  no  apparent  reason  except  it  be 
that  they  are  afraid  nf  getting  well. 

In  these  and  other  cases  when-  massage  seems  to  be 
indicated,  it  may  he  given  daily  or  every  other  day,  lo- 
cally nf  generally.  If  there  he  no  apparent  effect  from 
this  treatment  at  or  -nun  alter  it-  application,  ii  is  well  to 
repeat  it  daily,  or  twice  daily,  until  the  la i cut  energies  of 
the  patient  seem  to  he  rousing,  a-  shown  by  increi 
comfort,  vigor,  and  sleep.  Then  the  intervals  between 
the  -came-  may  he  lengthened,  hut  nut  to  the  extent 
thai  the  effects  of  the  preceding  manipulation  shall  have 
entirely  passed  away  before  another  i-  administered.  In 
some  patients  reaction  i-  slow,  and  they  feel  better  the 
day  following  that  mi  which  they  have  the  ma— age  than 
tin  \  do  the  remainder  of  the  day  on  which  it  is  given, 
[n  such  cases,  ever)  other  day  is  sufficiently  often  to  manip- 
ulate. Massage  of  the  back  alone  will  often  relieve  ful- 
iii  - —  of  the  Cerebral  vessels  and  headache,  and  this  re- 
peated may  he  all  that  i-  necessary.  .Ma— age  nf  the  back 
and  head  will  more  frequently  he  used,  hut  general  mas- 
sage i-  the  best  fur  the  majority  nf  cases.  However,  this 
must  he  used  with  care,  fur  I  have  more  than 
feated  the  object  in  view  by  overdoing  massage  on  start 
ing,  when,  a-  the  sequel  showed,  fifteen  minutes  were  all 
thai  the  patient  could  stand  with  advantage.  At  the 
request  of  patients  fur  a  lunger  application,  I  have  some- 
time- overdone  the  matter,  though  1  had  warned  them 
beforehand,  and.  following  the  advice  of  an  eminent  phy 
Bician,  I  have  sometimes  used  massage  too  freely.    The 


6G  i 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


massage, 

Massage. 


argument  often  used,  that  massage  can  do  no  harm  if  it 
does  no  good,  is  a  dangerous  one. 

The  time  of  day  at  which  massage  should  be  given  is 
in  some  cases  of  importance.  When  patients  are  not 
very  weak,  as  a  general  rule  I  prefer  the  time  of  day  at 
which  they  feel  the  worst,  or  just  before  this,  so  as,  if 
possible,  to  tide  them  over  this  period.  When  patients 
do  not  sleep  well,  the  later  in  the  day  massage  can  be 
done  the  better  To  patients  of  nervous  temperament 
who  sleep  well  massage  should  not  be  administered  in 
the  evening,  as  it  is  very  sure  to  make  them  wakeful ; 
and  this  applies  also  to  such  as  arc  otherwise  well  in  their 
nervous  system,  but  may  require  only  local  massage  for 
a  joint  or  muscular  affection.  These  are  usually  so  re- 
freshed after  massage  that  they  do  not  feel  the  need  of 
sleep.  Patients  may  be  benefited  by  massage  when  they 
are  too  weak  to  travel.  It  requires  a  certain  amount  of 
nerve-force  to  sustain  life  at  its  lowest  ebb  ;  more  than 
this,  to  receive  massage  with  benefit ;  still  more,  to  be 
able  to  travel ;  and  more  than  all,  to  exercise  freely. 

Massage  is  seldom  disagreeable,  even  from  the  first,  if 
sufficient  tact  be  used.  When,  however,  at  its  com- 
mencement it  is  unpleasant,  it  soon  becomes  acceptable, 
so  that  it  is  looked  forward  to  as  a  luxury  and  a  pleasure  ; 
and  spots  that  are  sensitive,  tender,  and  painful  to  press- 
are,  can  gradually  be  encroached  upon,  and  soon  disap- 
pear It  is  not  unlikely  that,  as  the  quality  of  massage 
improves,  the  quantity  often  given  to  neurasthenics  will 
he  lessened.  The  fact  that  grease  is  so  constantly  and 
freely  used  where  its  nutritive  properties  are  not  indi- 
cated, in  order  to  prevent  chafing  of  the  skin,  is  sufficient 
indication  of  the  quality  of  the  massage  ;  and  two  doses 
of  an  hour  to  an  hour  and  a  half  daily,  as  given  in  many 
cases,  seem  inordinately  large  and  frequent,  even  to  cases 
at  absolute  rest.  When  a  patient  is  at  all  subject  to  the 
influence  of  massage,  subsequent  applications  of  the 
same  force  and  duration  as  the  first  have  an  increased 
effect.  It  is  but  fair  to  say  that  the  later  massages  may  be 
much  longer  and  stronger  than  the  earlier,  and,  indeed, 
there  may  be  no  limit  to  the  patient's  acquired  tolerance 
of,  and  pleasure  in,  vigorous  and  long-continued  seances. 
They  may  end  in  useless  luxury  and  indolence,  unless 
there  be  a  clear  head  and  a  strong  will  to  push  the  patient 
along  and  supply  the  missing  link  between  will  and  ac- 
tion. It  is  still  a  question  to  be  decided,  what  the  mini- 
mum of  massage  may  be  that  will  do  the  greatest  good 
in  any  given  case.  Many  a  time  I  have  relieved  a  tired 
headache,  and  put  a  wakeful  patient  to  sleep,  by  ten  min- 
utes' massage  of  the  head  alone,  when  subsequent  appli- 
cations of  longer  duration,  including  both  head  and  body, 
had  no  greater  effect. 

In  recent  times,  as  an  auxiliary  in  the  treatment  of 
neurasthenia  and  impoverishment  of  the  tissues  in  fe- 
males, massage  has  won  great  credit  under  the  direction 
of  Weir  Mitchell,  and,  following  his  example,  also  by 
Professor  W.  S.  Playfair,  of  London,  both  of  whom  have 
succeeded  admirably  in  combining  the  very  natural  rem- 
edies of  rest,  seclusion,  food,  massage,  and  electricity,  so 
as  to  build  anew  the  broken-down  constitutions  of  many 
of  these  previously  hopeless  invalids.  Professor  Playfair 
calls  them  cases  of  "  nerve  prostration  and  hysteria,"  and 
mentions  several  who  were  cured  by  this  combination  of 
treatment  after  having  been  bed-ridden  for  six,  nine,  six- 
teen, twenty,  and  twenty-three  years,  respectively  ;  and 
some  of  these  were  such  sufferers  that  they  had  to  be 
transported  from  their  homes  to  London  for  treatment 
under  an  anaesthetic.  In  the  therapeutics  of  these  cases 
the  first  place  is  accorded  to  massage,  which  more  than 
overcomes  the  evils  of  absolute  rest,  and  soon  enables  pa- 
tients to  assimilate  large  quantities  of  food.  The  dura- 
tion of  the  treatment  is  two  or  three  months,  and  most  of 
the  well-selected  cases  recover.  The  best  cures  have 
been  obtained  in  the  worst  cases  of  long-standing,  bed- 
ridden, wasted  invalids.  No  reason  has  been  vouchsafed 
by  either  Mitchell  or  Playfair  for  these  wonderful  re- 
sults. I  think  it  is  clear  on  the  application  of  the  prin- 
ciples of  treatment  which  they  themselves  inculcate. 
These  worst  cases  have  had  a  long  period  of  absolute 
rest,  and  in  this  have  already  undergone  a  great  part  of 


the  treatment  necessary  to  make  them  responsive  to  the 
remainder ;  while  with  those  who  struggte  to  keep  up, 
growing  worse  at  every  effort,  it  is  necessary  to  put  them 
to  bed  and  enforce  absolute  rest.  From  this  combination 
of  treatment  Professor  Playfair  says  he  has  had  more  sat- 
isfactory and  surprising  results  than  he  has  ever  wit- 
nessed in  any  branch  of  his  profession. 

Writer's  Cramp  and  Allied  Affections. — Overuse 
of  nerves  and  muscles,  especially  in  fine  work  requiring 
a  high  degree  of  delicate  co-ordination  of  individual  move- 
ments and  voluntary  impulses,  as  in  writing,  sewing, 
knitting,  watchmaking,  playing  the  piano,  harp,  or  vio- 
lin, etc.,  gives  rise  to  similar  disturbances.  So  does  also, 
but  less  frequently,  excessive  use  of  muscles  in  heavier 
occupations,  such  as  painting,  telegraphing,  tailoring, 
shoemaking,  blacksmithing,  milking,  etc.,  occasion  like 
troubles  of  motion  and  sensation.  Predominance  of  symp- 
toms may  be  of  a  spastic,  tremulous,  or  paralytic  form, 
accompanied  with  extreme  fatigue,  pain,  formication, 
hyperesthesia,  or  anaesthesia,  and  thrills  like  those  of 
electricity.  There  may  be  total  inability  to  perform  the 
accustomed  movements,  or  if  they  be  attempted,  even  but 
for  a  few  minutes,  the  symptoms  just  named  appear. 
The  spasms  maybe  of  flexors  or  extensors  ;  there  may  be 
rigidity  or  contraction  of  the  muscles,  local  or  general 
tremor.  No  two  cases  are  exactly  alike,  as  these  symp- 
toms are  variously  combined,  and  usually  only  called 
forth  on  attempting  the  work  that  has  brought  them  on, 
while  for  all  other  purposes  the  hands  and  arms  are  well. 
As  I  predicted  some  time  ago,  we  can  now  add  another 
form  of  cramp  to  the  list,  namely,  manipulator's  cramp, 
the  penalty  of  those  who  would  do  massage  without 
knowing  how  ;  and  the  sufferer  supposes  that  the  trouble 
in  his  arms  is  owing  to  his  having  imparted  so  much  of 
what  he  styles  magnetism  out  of  them  to  his  patients — 
his  conceit  not  allowing  him  to  think  that  he  is  only  suf- 
fering from  an  unnatural,  constrained,  and  awkward 
manner  of  working.  In  recent  and  slight  cases,  good 
results,  though  few,  have  been  obtained  from  galvanism  ; 
but  the  prognosis  in  general,  from  any  treatment  whatso- 
ever, has  hitherto  been  regarded  as  unfavorable,  unless 
some  objective  points  can  be  discovered  as  the  source  of 
the  malady,  such  as  neuritis,  painful  scar,  or  bad  writing 
materials.  In  one  case  of  Drachman's  this  trouble  was 
due  to  a  neuroma  of  the  median  nerve,  which  almost  en- 
tirely disappeared  under  massage,  and  the  patient  re- 
covered in  two  months  with  no  other  treatment.  In 
another  case  of  Gottlieb's,  of  nine  years'  duration,  that 
recovered  under  thirty-seven  massages,  the  objective 
symptoms  were  oedema  of  both  arms  and  of  the  metacar- 
pal spaces,  and  between  the  muscular  interstices  of  the 
arms  were  spots  of  infiltrated  connective  tissue,  painful 
on  pressure. 

The  indications  for  the  employment  of  massage  in  these 
cases  could  not  be  better  expressed  than  has  been  done  by 
Althaus,  in  referring  to  electricity  in  the  following  words  : 
"A  really  effective  treatment  of  scrivener's  palsy  must 
be  an  agent  which  is  at  the  same  time  both  tonic  and 
sedative  in  its  neuropathical  effects  ;  which  must  have  the 
power  of  restoring  the  circulation  of  the  blood  in  the  suf- 
fering parts  to  its  proper  condition  ;  which  is  capable  of 
promoting  the  absorption  of  serous  effusions,  and  will 
thus  cause  the  nutrition  of  the  maimed  ganglia  to  be 
raised  to  a  normal  standard.  Such  an  agent  we  possess 
in  the  constant  current ;  "  and  I  would  add,  often  a  more 
effectual  one  in  massage  also.  Again,  the  following  re- 
mark of  Russell  Reynolds,  with  regard  to  the  effects  of 
faradization  upon  nerves  and  muscles,  applies  with  equal, 
if  not  greater,  force  to  massage  :  ' '  By  stirring  up  the 
nerves  and  muscles  of  a  limb,  you  may  to  a  certain  ex- 
tent, act  upon  the  other  ends  of  the  nerves  that  are  in  the 
brain  and  spinal  cord,  and  so  improve  by  careful  usage 
the  nutrition  of  the  brain  and  spinal  cord."  Percussion 
is  to  massage  what  faradization  is. to  electricity,  and  will 
often  answer  the  same  purpose ;  manipulation  or  deep- 
kneading  is  to  massage  what  the  constant  current  is  to 
electricity,  and  the  ultimate.effects  of  each  are  very  much 
alike.  Instances  of  various  affections  are  recorded  in 
which  massage  has  succeeded  after  electricity  and  other 
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mi : 1 1 j  —  bad  failed;  Indeed,  massage  i-  seldom  employed 
excepl  as  a  1 : • — t  n  — « > iM ,  The  reverse  of  tin-  may  be  true, 
i.iii  proof  "i  it  has  nol  been  pu(  on  record,  thai  I  can 
tin. I 

\\  hi  ii  Bufflcienl  time  for  real  has  been  allowed  in  the 
under  consideration,  and  in  the  absence  of  spasm, 
or  when  spasm  of  the  flexors  alone  is  present,  in  addition 
to  manipulation  and  friction,  which  may  be  used  at  .-til 
es,  it  will  be  found  useful  to  give  active  or  resistive 
in,,'. .  o  as  i"  bring  systematically  into  more  pow- 

erf ul  action  the  opposing  ana  Less  used  extensors ;  I'm-  this 
would  tend  to  restore  harmonj  "l  action  by  a  counter- 
balancing distribution  of  will,  nerve,  and  muscular  effort. 
To  arouse  theactivitj  of  the  less  used  extensors  and  t  ln-ir 
nerves,  percussion  would  aid  materially. 

I!\  means  oi  massage  and  gymnastics,  vigorously  ap- 
plied  and  often  repeated,  Herr  J.  Wolff  has  obtained  i«  t 
ter  results  than  anyone  else  in  the  treatment  of  writer's 
cramp  and  Bimilar  affections.  Prom  1877  to  1882  Wolff 
treated  in  this  manner  ~77  cases.  <  >f  these  2 15  « i  re  writ 
ei  -  cramp,  and  182  were  radically  cured,  22  improved, 
ami  in  received  no  benefit.  Thirty-two  were  cases  of  pi- 
anists vichnists  telegraphers  tnd psmtei's cramp  mil 
of  these  26  were  cured,  In  all  157  were  cured,  22  im- 
proved, and  98  no1  cured.  Theduration  of  the  treatment 
in  the  cases  thai  were  i  tired  was  from  two  to  four  weeks, 
and  the  stances  were  given  twice  daily,  with  exercises  of 
bending  and  Btretching,  spreading  and  contracting  the 
hand  and  arm,  continued  for  hours  until  the  hand  was 
fatigued;  and  these  were  repeated  until  the  patient  was 
able  t"  move  each  finger  voluntarily  in  all  directions. 
Elementary  exercises  in  writing,  prescribed  and  adapted 
to  each  case,  also  formed  part  of  the  treatment.  Fixa- 
tion of  muscles  by  elastic  bands,  bo  as  to  give  special  ex- 
ercises, was  resorted  to  in  some  cases.  Tne  excellent  re- 
sults obtained  by  Wolff  are  vouched  for  by  the  highesl 
European  authorities — Billroth,  Charcot,  Esmarch,  and 
others. 

An  analytical  Btudyof  Wolff's  cases  has  not  yet  been 
attempted  by  anyone.  So  far  as  I  have  had  access  to  the 
details  of  his  cases,  the  successful  ones  seemed  to  be 
characterized  bj  spasm  and  tremor,  and  these  were  appar 
ently  nol  present  in  the  unsuccessful  ones,  [nthreeof 
my  own  cases,  the  results  of  massage  and  movements, 
and  subsequently  the  useof  electricity  and  injectionsof 
strychnia,  wen-  unsatisfactory,  though  the  affected  limbs 
became  stronger,  and  uncomfortable  feelings  disappeared. 
They  all  arose  from  overuse.  One  was  inability  to  write, 
another  could  not  play  1 1 1  ><  >t i  the  piano,  and  the  third  ex- 
perienced -real  difficulty  in  telegraphing.  Spasm  and 
tremor  \\  ere  absent  in  these. 

The  advantages  of  massage  and  gymnastics,  then,  in 
tin  majority  of  cases  of  writer's  cramp  and  allied  affet 
tions,  would  seem  to  be  removal  of  painful  fatigue,  spasm, 
tremor,  weakness,  inco-ordination  of  motion,  feelings  of 
constriction  or  tension,  and  disturbances  of  sensation. 
II,  i.i  ,  so  far  as  we  can  judge,  tliis  method  is  capable,  in 
many  eases,  i,f  fulfilling  therapeutical  indications  of  the 
iitiiin-t  importance,  such  as  removal  of  increase  and  de 
ise  of  resistance  in  the  paths  of  conduction,  excitation, 
and  moti  iration  of  harmonious  co-operation  of 

individual  movements,  of  natural  conductivity  and  ex- 
citability, and  of  muscular  sense  and  muscular  effort — in 
a  word,  correction  d  underaction  and  overaction  of  mus- 
cles  nerves,  and  their  central  reflex  apparatus.  Impal- 
pable trophic  disturbances  of  the  co-ordinating  machin- 
ery in  'I"  central  nervous  system  arc  regarded  as  the 
in  and  predisposing  cause  of  writer's  cramp  and  such 
maladies  ll  massage  excels  galvanism  in  correcting 
the-,  disturbances,  as  would  seem  to  lie  the  case,  it  must 
indeed  i"  a  n  medj  of  rare  value,  and  worthy  of  being 
used  by  the  mosl  skilful  physicians.     Bui  just  where  lies 

the  uniformity   of   Wolff's  brilliant   results  i te  has 

ventured  to  suggest.     Evidently  it  is  in  tiring  out  theaf- 
fi  ■  :,  ,1  muscles  and  nerves,  and  their  central  connectii 
thus  allaying  overexi  itability,  which  manifests  it -elf  usu- 
ally in  spasm.     'The  same  means  incites  nerves  and  mus- 

CleS    that    arc    inactive,   hut    ti,    he   hellcticial    in    this    ca-e 

iniisi  evidently  -top  -hurt  of  overexciting  or  tiring  them 


out.  Hence,  the  necessity  of  careful  diagnosis  and  toler- 
able precision  in  using  massage  and  movements  in  tl 
cases.  When  peripheral  nerves  and  muscles  are  less 
citable  than  natural  there  i-  absent  or  defective  contrac- 
tion. It  i-  true  of  massage,  in  these  and  other  cases,  that 
one  person  may  Bucceed  with  it  where  another  ha-  failed 
or  even  done  harm. 

Mabsagi    in  Chorea.  —  Encouraging  Buccess  l, 
tended  the   u-e  of   massage  and   gymnastics   in   ele  i 
without  much  regard  to  the  pathology  or  causation  of 
the  affection.     It  is  generally  agreed  that  the  -eat  of  this 
malady    is  for  the  most    part   in  the  brain,   though  the 
spinal  cord  and  peripheral  nerves  may,  and  generally  do, 
share   in   the   disorder,  which    is  of  such   a   nature  as   to 
weaken  the  force  of  the  nervous  sj  Btem  without  destroy- 
ing it.    II  the  erratic  movements  wire  due  to  organic  dis- 
ease  of  the  brain  or  spin;,]  cord,  we  should  not  expect 
much    benefit    from    massage    or    any    other    treatment. 
Rest,   massage,  and   abundance  of  easily  digested  food 
have  proved  successful   in  the  early  or  acute   stage;  in 
the  decline  of  the  malady,  when  slight  irregular  mi 
nnnt-  -till  linger,  massage,  exercise,  and  calisthenics  l 

done  well.     An.-emia.  chlorosis,  rheumatism,  endocarditis, 
etc,,  should,  of  course,  lie  met    hy  appropriate   remedies. 

But  ■'there  are  great  difficulties,"  say-  Von  Ziemssen, 
"  in  the  way  of  forming  a  critical  judgment  of  the  activ- 
ity of  remedies  in  this  disease,  whose  duration  is  so  vari- 
able, whose  course  is  always  subject  to  spontaneous 
mi— ion-,  and  which  so  often  jia--e-  away  quickly  and 
easily  without  any  medication.  '  Nevertheless,  the  med- 
ical treatment  of  chorea  is  pronounced  very  satisfactory, 
and  complete  (ure  is  tin-  rule  in  from  two  to  three 
months.  UaBsage  does  better,  if  we  may  believe  the 
published  reports,  and  they  are  properly  vouched  for. 
In  1847  the  sialT  of  the  children's  Hospital  in  Paris  ap- 
pointed Napoleon  Laisne'  to  u-e  massage  and  movements 
in  the  treatment  of  chorea,  and  the  result  was  reported 
to  the  Academy  of  Medicine  by  M.  Blache,  one  of  the 
physicians  to  th,-  hospital.  From  this  report  the  follow- 
ing is  quoted  :  "  <  me  hundred  and  eight  cases  have  I 
submitted  to  treatment  by  massage.  Of  these,  100  were 
in  the  first  attack,  at  the  commencement  of  the  malady, 
and  severely  afflicted;  s  were  on  the  decline.  These 
were  again  divided  into  two  categories — 34  cases  of  me- 
dium intensity  and  74  in  which  the  agitation  was  as  vio- 
lent as  it  could  he.  The  84  cases  of  the  first  class  were 
all  cured  iii  an  average  of  twenty -eight  day-,  with  eigh- 
teen   -ealloe-.       I  1 1'    the    7  1    more    BerioUS    (  a-c-.    68    Were 

cured  iii  fifty-five  day-,  with  thirty-one  massages.  There 
remained  <i  cases,  which  finally  got  well  in  one  hundred 
and  twenty-two  days,  with  seventy-three  s&  -  .  . 
Alter  each  stance  an  amendment  was  observed  in  the 
disorder,  and  calm  Bleep  followed.  Conclusions:  1. 
None  of  the  methods  of  treatment  of  St.  Yitus's  dai 
ha-  givi  n  so  many  cures  as  massage,  either  alone  or  with 
sulphur  baths,  'J.  Massage  can  In-  employed  in  almost 
all  cases,  without  being  interrupted  by  the  contra  indica- 
tions which  present  themselves  to  other  methods  of  1 1 
liit-ii  t .  8.  Cure  is  more  durable  than  that  obtained  from 
baths,  and  the  sedation  shows  itself  from  the  first.  4. 
As  the  disorder  declines,  the  constitution  is  ameliorated 
in  a  marked  manner,  and  patients  are  cured  not  only  of 
the  chorea,  hut  also  of  the  ansemia  which  so  often  ac- 
companies it.  .">.  Tin-  exercises  are  in  no  way  dangerous. 
They  are  of  two  kind-:  passive,  when  the' will  has  no 
power  over  the  muscles  ;  active,  when  they  can  he  done." 
<tnc  would  infer  from  the  report  that  no  medication  waa 
used,  hut  M.  Blache  say-  that  analeptics  ought  to  he  em- 
ploy! d  with  the  massage. 

The  London  /  i  vcet  for  A.ugusl  5,  1882,  ha- an  article, 
by  Drs.  Goodharl  and  Phillip-,  on  the  treatment  of  acute 
i ,  a  bj  massage,  and  the  lice  administration  of  nour- 
ishment, with  re-i  iii  bed.  Twelve  cases  were  thus 
treated,  and  the  advantages  proved  to  be  :  thai  when  the 
massage  wa-  carefully  performed,  flabby  and  thin  mus- 
cles became  plump  and  healthy  ;  the  various  groups  being 
manipulated  in  an  orderly  manner,  some  influence 
undoubtedly  exerted  toward  restoring  more  equable  nerve 
dis,  :  tres  which  control  them,  and  dis- 
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pelling  a  disorderly  habit  by  an  orderly  one  ;  the  sup- 
plies were  utilized  to  their  utmost  and  without  any  call 
upon  the  diminished  capital  of  brain-power.  Marked 
improvement  was  observed  in  every  case  in  the  following 
particulars  :  rapid  subsidence  of  all  the  more  violent 
movements  ;  improved  circulation  and  warmth  of  the 
extremities;  the  pulse  fell  and  became  more  regular  ;  the 
patients  slept  soundly  after  massage  ;  they  also  decidedly 
increased  in  weight.  The  temperature,  which  is  usually 
normal  in  chorea,  Drs  Goodhart  and  Phillips  found  to 
fall  from  1°  to  2°  F.  after  massage.  The  amount  of  urea 
excreted  was  tested  daily,  but  no  increase  or  decrease 
could  be  found  to  correspond  with  the  increased  nitro- 
genous waste  ;  systolic  murmurs  and  bruits  disappeared. 
Massage  was  given  for  fifteen  minutes  twice  daily — much 
more  sensible  than  the  seances  of  an  hour  each,  every 
three  or  four  days,  employed  by  Laisne. 

In  other  irregular  actions  of  nerves  and  muscles,  mas- 
sage has  been  found  highly  advantageous.  Dr,  Beyer, 
in  the  Philadelphia  Medical  Xars,  April  11,  1885,  reports 
a  case  of  tonic  spasm  of  the  spinal  accessor}'  nerve,  of 
central  origin,  manifested  by  obstinate  contracture  of  the 
trapezius  and  sterno-mastoid  muscles,  that  had  existed 
for  eighteen  months,  and  resisted  all  proper  treatment — 
such  as  nerve-tonics,  and  sedatives,  electricity,  and  injec- 
tions of  atropia — that  was  effectually  cured  in  nine  weeks 
by  massage  and  movements. 

General  massage  is  said  to  have  given  good  results  in 
hysterical  contractions  that  have  not  yielded  to  any  other 
means  (Reibmeyer). 

Massage  in  Neuralgia.  —  In  neuralgia  of  milder 
form,  and  in  what  seemed  to  be  the  incipient  stages  of 
more  severe  attacks,  as  well  as  in  old  cases  of  neuralgia, 
where  everything  under  the  sun  had  been  exhausted  but 
massage,  this  has  been  tried,  and  it  has  not  been  found 
wanting  in  favorable  results.  Used  between  the  par- 
oxysms of  severe  neuralgic  pains,  massage  generally 
lengthens  the  intervals  between  these  attacks,  and  lessens 
the  severity  of  them  when  they  come  on.  Pain  arising 
from  disturbance  in  the  central  nervous  system  is  fre- 
quently relieved  by  massage — whether  this  has  any  effect 
upon  the  cause  of  it  or  not.  In  peripheral  neuralgia, 
where  the  affected  nerves  can  be  reached  by  massage, 
this  ought  to  be  much  more  effectual.  If  the  view  of 
Anstie  be  accepted — which  would  explain  every  neuralgia 
arising  with  or  without  apparent  cause — that  it  consists 
in  atrophy  of  the  posterior  roots  of  the  spinal  nerves  in 
which  the  pain  is  felt,  and  of  the  neighboring  central 
fibres  and  ganglionic  cells,  we  must  conclude  that  the 
sedative  effect  of  massage  reaches  far  beyond  the  region 
of  its  application.  The  opinion  of  Benedict,  that  at  least 
all  peripheral  neuralgia!  are  due  to  slight  neuritis,  does 
not  necessarily  conflict  with  that  of  Anstie,  Either  or 
both  conditions  may  be  present,  but  slight  neuritis  would 
be  the  more  encouraging  for  the  employment  of  massage. 
Evidently,  the  less  neuralgia  is  dependent  upon  disorder 
in  other  organs  the  better  is  the  prospect  of  relief  from 
treatment  by  massage.  Disturbances  of  sensation  from 
too  great  tension  or  relaxation  of  the  tissues  offer  favor- 
able conditions  for  treatment  by  manipulation.  When 
neuralgia  is  not  in  nerves  too  deeply  situated,  and  has 
lasted  but  a  short  time,  massage  is  considered  by  many 
as  the  best  of  all  remedies.  In  well-marked  degeneration 
of  nerves,  and  when  neuralgia  is  dependent  upon  me- 
chanical pressure  that  cannot  be  removed,  we  would  not 
expect  any  result,  In  th^  early  and  later  stages  of  neu- 
ritis massage  is  indicated  ;  in  the  early,  it  would  act  as  a 
prophylactic,  relieving  congestion  by  causing  a  free  cir- 
culation in  the  surrounding  tissues,  and  by  pushing  the 
blood  out  of  the  distended  vessels  ;  in  the  later,  by  pro- 
moting absorption  of  inflammatory  products.  When  the 
inflammatory  process  is  on  the  verge  of  softening  and 
suppuration,  manipulation  would  be  questionable.  Im- 
palpable disturbances  of  nutrition,  and  undue  molecular 
activityor  passivity,  whether  as  cause  or  consequence  of 
neuralgia,  would  undoubtedly  be  favorably  influenced  by 
massage.  The  repeated  mechanical  effect  of  manipula- 
tion and  percussion  upon  old  neuralgias,  benumbs  and 
lessens  the  sensibility  of  the  nerve-filaments,  and  gradu- 
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ally  decreases  it.  In  other  words,  nerves  that  are  ahead}7 
in  a  state  of  painful  excitement  may  have  this  reduced 
by  overinciting  them,  and  thus  wearing  out  their  irrita- 
bility. A  temporary  aggravation  of  pain  is  likely  to  oc- 
cur at  first,  especially  if  light  and  rapid  percussion  be 
used  ;  whereas  if  heavy,  slow  blows  be  given,  an  obtund- 
ing  effect  will  probably  set  in  at  once.  Massage,  if  used 
at  all  in  recent  and  severe  neuralgia,  should  be  by  means 
of  gentle  stroking,  firm  pressure,  and  slow,  deep  knead- 
ing, which  will  favorably  modify  the  excitations  of  the 
painful  nerves.  Recent  cases  would  seem  to  require 
more  time  for  treatment  by  massage  than  old  ones. 
Those  in  which  failure  from  massage  usually  results,  are 
cases  where  the  constitution  is  run  down  and  the  mind 
harassed  by  cares.  Neuralgia  the  result  of  anaemia  and 
malnutrition,  may  be  successfully  treated  by  tonics,  in- 
creased nourishment,  rest,  and  massage. 

It  has  long  been  Tecognized  by  Anstie  and  others,  as  a 
diagnostic  feature  of  neuralgia,  that,  notwithstanding  the 
existence  of  tenderness  at  the  points  of  emergence  from 
deeper  to  more  superficial  structures  of  the  affected  nerves, 
linn  uniform  pressure  may  not  only  be  made  here  without 
aggravating  the  pain,  but  also  very  often  with  the  effect 
of  relieving  it  when  rest  alone  would  not,  and  pressure 
with  the  ends  of  the  fingers  in  an  uneven  manner  would 
aggravate.  The  wonder  is  that  this  hint  has  not  been 
more  utilized  in  practice  in  the  way  of  massage. 

Nerve  excitation  and  vibration  for  the  relief  of  pain 
and  other  morbid  symptoms,  by  means  of  percussion,  have 
recently^  become  of  renewed  interest  and  importance,  from 
the  scientific  and  successful  experiments  of  Dr.  J.  Mor- 
timer Granville,  of  London.  Acute  or  sharp  pain  he 
likens  to  a  high  note  in  music,  produced  by  rapid  vibra- 
tions ;  while  a  dull,  heavy,  or  aching  pain  is  regarded  as 
similar  to  a  low  note  or  tone  caused  by  slow  vibrations. 
A  slow  rate  of  mechanical  vibration  upon  the  suffering 
nerve  interrupts  rapid  vibrations  of  acute  pain,  while 
quick  vibration  arrests  the  slower  ones  of  dull  pain.  By 
thus  introducing  discord  into  the  rhythm  of  morbid  vibra- 
tions, relief  or  cure  in  neuralgia  is  effected.  This  is  ac- 
complished by  means  of  an  instrument  called  a  percuteur, 
which  is  so  constructed  as  to  give  at  will  a  slow  or  rapid 
rate  of  blows  per  minute.  In  a  large  number  of  cases,  by 
this  means  the  ccrebro-spinal  and  sympathetic  ganglia 
can  be  brought  under  control,  torpid  centres  aroused  to 
action,  reflex  irritability  of  subordinate  centres  subdued, 
and  these  centres  placed  under  the  control  of  the  higher 
ones  ;  the  vibrations  can  be  propagated  along  the  trunks, 
and  into  the  branches  of  the  principal  nerves  from  their 
centres  of  origin,  or  called  into  action  reflexly  by  the 
afferent  nerves  connected  with  those  centres.  In  no  in- 
stance has  this  method  failed  to  produce  activity  of  the 
bowels,  even  when  they  had  been  previously  obstinately 
constipated.  It  is  necessary  to  determine  as  precisely  as 
possible  the  particular  nerve-branch  in  which  the  pain 
is  located,  and  to  act  upon  this  alone.  This  treatment  is 
said  to  fail  if  healthy  or  normally  vibrating  nerves  are 
mechanically  vibrated  with  those  which  are  in  a  morbid 
state.  The  rationale  of  the  process  of  relief  is  to  over- 
power the  tumultuous  vibrations  of  the  nerve-elements 
within  their  sheath.  Dr.  Granville  considers  the  rate  of 
speed  of  great  importance,  but  admits  that  it  can  only  be 
approximated  in  any  given  case  by  trial ;  for,  when  the 
pain  of  neuralgia  is  not  quickly  relieved  by  vibration,  he 
considers  that  it  is  wrong  to  continue  working  at  the 
same  rate  of  speed,  as  it  is  likely  to  aggravate  the  suffer- 
ing. Others  do  not  consider  the  rate  of  speed  of  much 
importance. 

Up  to  the  year  1878  Johnson  had  treated  by  massage 
seventeen  cases  of  neuralgia.  Fourteen  were  sciatica,  and 
eight  of  these  were  cured,  four  improved,  and  two  un- 
changed. Three  were  neuralgia  in  other  nerves,  and 
they  recovered.  From  twenty-seven  to  fifty-two  sittings 
were  required.  These  were  recent  cases.  Berghmann  re- 
ports three  cases  of  apparently  hopeless  neuralgia  that 
were  cured  by  massage,  when  everything  else  had  failed. 
One  had  suffered  for  five  years  from  neuralgia  of  the 
trigeminus,  and  after  ten  days  under  massage  the  pain 
ceased  entirely.     One  for  four  and  one-half  years  from 
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severe  pain  in  the  ulnai   nerve,  and  was  cured  In  -i\ 
weeks  bj  massage.     Theothei  had  had  coccyodynla  for 
iwd  years,  and  after  eight  days  use  "t  massage  was  well 
I  ii  result  i  ted  by  others 

Massage  in  Affections  O]    rm    Centra]    Nervous 
n  m  —In  peripheral  paralysu  i  a  ill  often  has 

ten  reco\  ery,  even  after  the  affection  bas  been  at  a  stand 
still  Cor  some  time.  Just  what  Ross  means,  in  his  "  Trea- 
tise i  aD  the  Nervous  System,'  63  Baying  thai 
ma-  n  succeeds  In  organic  and  functional  par- 
alysis, i£  nol  very  clear  The  benefits  thai  might  resull 
from  massage  or  any  othi  1  n  medial  agent  in  disturbances 
arising  from  organic  changes  in  the  central  or  peripheral 
nervous  system,  \\  ill  depend  more  on  the  nature  of  these 
changes  than  on  the  merits  of  the  treatment.  So  many 
variations  are  Been  in  the  course  of  paralysis  of  central 
origin,  thai  the  Influence  of  massage  in  modifying  these 
1-  difficult  tn  determine,  even  it'  ii  were  always  judicious 
to  make  use  of  this  treatmenl  from  the  first.  When  par- 
alysis nf  central  origin  baa  come  on  suddenly,  1  prefer  to 

iin  f rom  the  use  of  massage  until  after  the  dai 
from  inflammatory  reaction  has  passed  and  the  perturba- 
tion in  general  nas  subsided.  Bu1  in  the  meantime, 
while  thus  waiting  to  spare  the  nerve-centres  any  extra 
commotion,  peripheral  pathological  changes  are  gaining 
i  ml,  which  can  lain-,  in  mosl  cases,  be  only  imperfectly 
overcome.  These  arc.  interference  with  the  supply  and 
return  of  the  circulation,  owing  to  the  fact  that  the  ac- 
celerating influence  of  muscular  contraction  and  relaxa- 
tion is  absent  or  diminished — and.  as  a  resull  of  this,  varia- 
tion of  temperature,  usually  below  the  normal,  and  passive 
hyperemia  or  ischaunia;  hypertrophy  of  interstitial  con- 
nective tissue,  with,  al  times,  subsequent  cicatricial  re- 
traction, giving  rise  to  atrophy  of  muscular  fibres  and 
contractions  ;  formation  of  adipose  tissue,  or  fatty  d< 
(■ration  ;  in  a  word,  vaso  motor  and  trophic  disturbances. 

All  these  are  rational    indications  for  the  use  of  massage, 

cither  as  a  preventive  of  these  changes,  or  as  a  palliative 
of  them  when  they  have  taken  place.  But  if  tie  nerve- 
centres  are  impaired  beyond  recovery, or  secondary  path- 
ological changes  bave  occurred,  the  prospect  of  benefit 
cannot  be  encouraging.  My  experience  with  massage  in 
anumberof  cases  of  paralysis  may  he  briefly  stated  by 
Baying  that,  in  the  absence  of  severe  pain,  obstinate  con- 
tracture, or  tonic  spasms,  this  agenl  has  proved  useful  in 
improving  the  circulation,  nutrition,  and  temperature 
the  affected  parts.  When,  in  paralysis  of  spinal 
or  cerebral  origin,  recovery  follows  under  treatment, 
we  musl  conclude  that  the  central  disturbance  had  en- 
tirely   passed   away,  and   thai    the   force  of  habit  was  the 

main  factor  that  continued  the  external  manifestations 
of  inaction.  Bui  even  lure,  when  the  causative  condi- 
aave  ceased,  paralyzed  muscles  will  not  at  once  re- 
sume their  former  natural  condition.  Massage  and  passive 
and  resistive  movements  restore  them  to  a  sense  of  exist- 
ence i"  recognize  their  latent  power,  and 
edu  degree      At  the  same  time,  such 

treatmenl    affords    tin-    manipulator    the   only    means   of 

judging  of  the  capabilities  of  the  patients,  and  of  telling 
them  h"«  thej  can  he  used.  Sometimes  it  will  he  found 
that  the  patient  can  do  in  tt<  r  w  inn  his  movements  are  re- 

d  than  w  hen  they  are  not.    This  seems  to  give 8  sense 

ipport  and  consciousnes  Only  when  there 

i-  partial  impairmi  ion  will  massage  hi-  likely  to 

lead  t..  recovery.  This  treatment,  if  used  early  in  the 
cases  referred  to.  would  diminish  the  evils  of  inactivity 
upon  the  circulation  and  nutrition,  and  keep  the  muscles 
in  a  state  of  readiness  for  voluntary  contraction.  Dr.  S. 
<;  Webber  i-  o1  the  ..pinion  thai,  iii  cases  of  cerebral 
.li.i  i .  'he  nutrition  of  the  muscles  woidd  he  ! 

tiled  after  a  leu    weeks  by  m  Mid   later,  after   live 

..r  m\  w<  eks,  electricity  mighl  he  used 

In  cases  of  infantile  paralysis (n  terior), 

when  there  Mill  remains  slight  voluntary  motion,  much 
benefit  can  be  gained  by  massage  and  movements,  even 
years  after  the  attack  In  bucu  cases  a  warm  hath  i-  a 
l  preparation  tor  massage  friction  and  deep  manipu- 
lation should  follow  .  and  if  there  he  no  motion  at   all. 

Ive  motion  Bhould  be  freely  given ;  when  slight  mo- 


mains  hut  not  enough  to  make  a  complete  move- 
ment, assistive  movements  should  come  into  play  .  when 
there  is  more  Btrengtb  of  motion  than  i-  necessary  to 
move  the  part  to  which  the  affected  muscles  are  attached, 
resistive  motion  w  ithin  their  strength  should  be  used  ;  peft 
cussion  i-  ..I  service  when  sensation,  motion,  and  circula- 
tion are  sluggish,  hut  when  there  i-  a  sufficient  substratum 
of  muscles  to  strike  upon  ;  when,  however,  there  is  passive 
i  una.  the  less  percussion  i-  used  the  better, 
ten  seen  v.  bere  one  group  of  muscles  is  para 
and  atrophii  d,  granting  no  response  to  the  will,  neither 
to  the  :  i  .-low  ly  interrupted  galvanh  cum 

for  instance,  the  anterior  tibio-fibular  group.  II.  n 
tivating  the  extensibility  of  the  opponent  group  with 
massage  and  vigorous  passive  flexion  of  the  foot,  t.  . 
with  resistive  movements  of  the  whole  leg  and  thigh, 
made  by  opposing  their  extension  with  the  hand  or  other 
opposing  force  at  the  hall  of  the  toot,  will  he  productive 
01  benefit;  for  in  this  manner  the  posterior  tibiofibular 
muscles  will  he  relieved  from  their  continual  state  of 
contraction  or  retraction,  the  weak  and  elongated  musclei 
will  he  shortened,  and  the  innervation  of  both  groups 
will  he  simultaneously  increased.  Medical  gymnastics 
for  weak,  paretic,  or  paralyzed  muscles,  are  based  on  the 
fact  thai  exercise  of  adjoining  intact  muscles  stimulate] 
the  innervation  and  nutrition  of  neighboring  impaired 
and  skill  in  directing  these  efforts  consists  in  timl- 
lit  what  patients  are  able  to  do,  and  in  contriving 
mi  ans  f,,r  their  performance,  Massage  is  of  more  value 
in  the  prevention  than  in  the  cure  of  contractures,  stiff. 
nil  anchylosis,  whether  of  central  or  peripheral  ori- 
gin. In  conjunction  with  elastic  muscles  which  supple- 
ment the  loss  ,,i  power  in  paralyzed  muscles,  and  as 
by  mechanical  contrivances  to  overcome  contractures  and 
to  make  tissues  more  amenable  to  restraint,  massage  proves 
useful.  After  section  of  muscles,  when  repair  has  suffi- 
ciently progressed,  massage  can  he  used  to  advantage  for 
the  restoration  ol  mobility.  Malgaigne  has  .styled  mas* 
sage  "  the  soul  of  orthopedic  Burgery." 

Cases  of  locomotor  ataxia  are  benefited  by  a  course  of 
massage  from  time  to  time.  There  is  early,  frequently 
after  the  firsl  massage,  improvemenl  in  the  tone  of  the 
muscles,  and  later,  disturbances  of ; sensibility,  anaesthesia! 
and  parsesthesia disappear,  and  patients  arc  but  too  apt  to 
think  thai  recovery  may  result.  Before  cutting  down 
and  laying  hare  a  nerve-trunk  in  order  to  stretch  it  for 
the  relief  of  the  pain  of  locomotor  ataxia,  or  for  any  pur- 
pose whatsoever,  massage  should  be  thoroughly  tried,  as 
the  action  of  each  procedure  is  somewhat  similar  to  the 
other— releasing  the  nerve  from  the  neighboring  tissues 
that  compress  ii.  producing  changes  in  its  structure 
and  circulation,  and  lessening  its  irritability,  probably  by 
over-inciting  it.  Massage  makes  repeated  mild  stretch- 
ing, and  mighl  succeed  when  more  violent  stretching 
would  fail.  After  violent  stretching  by  exposing  the 
nerve,  I  tch  makes  use  of  massage  in  the  vicinity 

of  the  wound;  but  it  is  not  stated  whether  he  or  anyone 
else  has  ever  tried  massage  before  resorting  to  such  asfl 
treme  measures.     He  has  operated  in  one  hundred 

motor  ataxia,  but  no  summary  of  results  is  given. 
sixtet  n  arc  mentioned  as  being  n  I 

of  their  pain  and  disagreeable  feelings.  The  indications 
for  the  surgical  operation  of  uerve-st  retching  are  no' 
and  evidently  ii  must  be  done  empirically.  Langenbuoa 
Bays  ;  "  1  hav«  operated  in  far-advanced  cases,  which  to 
all  appearances  were  very  unfavorable— w  hen  the  patient 
had  not  left  the  bed  for  two  or  three  years — and  have 
Been  the  patient  gel  on  his  feel  again  ;  on  the  other  hand, 
1  have  been  able  to  accomplish  very  little  in  relatively 
early  cases  which  had  neither  much  pain  nor  any  symp- 
tom of  bladder  disturbance."  Hence  the  uncertainty  of 
prognosis.  Bardeleben  disclaims  all  responsibility  for 
the  operation,  and  only  does  it  when  requested.  He 
had  obtained  no  good  results  "  We  can  never  know 
whether  the  nuclei  of  the  affected  nerves  are  desti 
or  remain  so  as  to  favor  restoration  of  the  tibrcs."  l>r. 
Mortimer  Granville  has  succeeded  in  relieving  the  pains 
oi   locomotor  ataxia  ami  of  other  affections  by  mi 

over  the  affected  nerves,  and  bethinks  this 
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endeavor  to  bring  about  a  natural  condition  ought  to  be 
tried  before  resorting  to  so  formidable  an  operation  as 
firmly  stretching  a  nerve,  which  for  the  time  being  me- 
chanically disorganizes  it. 

From  a  summary  of  the  most  recent  and  comprehensive 
views,  gleaned  by  Eulenburg,  from  the  experience  of  the 
ablest  and  most  trustworthy  observers  of  progressive  mus- 
tukir  atrophy ;  we  learn  that  the  prognosis  of  this  affection 
is  generally  unfavorable,  but  by  no  means  absolutely 
hopeless  ;  for  the  treatment  of  it  has  many  successes  to 
boast  of.  But  in  order  to  gain  these,  "it  is  necessary  to 
begin  as  early  as  possible,  and  to  persevere  with  untiring  pa- 
tience as  long  as  possible  ;  absolutely  nothing  is  to  be  expected 
from  internal  remedies.  The  only  suitable  and  really  trust- 
worthy remedies  are  electricity  and  medical  gym  nasties." 
Undoubted  successes,  says  Eulenberg,  have  followed  the 
use  of  suitably  localized  gymnastics  in  this  disease,  and 
it  is  proper  to  say  that  we  possess,  in  active  and  passive 
movements,  remedial  measures  of  especial  efficacy  for  the 
interstitial  changes  within  the  muscles.  In  one  case  that 
had  fallen  under  his  observation  the  process  of  massage, 
to  all  appearances,  brought  the  disease  to  a  stand-still.  Dr. 
S.  G.  Webber  says  that  massage  should  be  used  from  the 
beginning  of  the  malady.  In  one  case  that  came  under 
my  care  the  progress  of  the  affection  was  certainly  much 
retarded  by  the  use  of  massage,  for  when  all  power  of 
voluntary  motion  had  ceased  it  would  return  after  manip- 
ulation, and  remain  for  hours. 

In  pseudo-hypertrophy  of  the  muscles,  which  is  consid- 
ered a  modified  form  of  progressive  muscular  atrophy, 
inasmuch  as  the  first  stage  of  each  consists  of  a  chronic 
irritative  process  of  the  interstitial  connective  tissue,  af- 
fecting secondarily  the  muscular  elements,  and  hence 
.defined  by  Friedreich,  a  chronic  myositis  accompanied  by 
interstitial  hyperplasia  of  the  connective  tissue,  massage  and 
hydro-therapeutics  have  been  of  value  in  some  cases.  In 
■the  initial  stage  of  the  disease  they  are  of  advantage, 
though  at  a  later  period  success  should  not  be  expected, 
at  least  in  the  restoration  of  the  affected  muscles  (Eulen- 
burg). 

Theory  and  practice  do  not  quite  harmonize  in  the 
treatment  of  locomotor  ataxia,  as  compared  with  pro- 
gressive muscular  atrophy.  In  the  former,  rest  is  ad- 
vocated ;  in  the  latter,  massage  and  exercise.  It  seems 
hardly  reasonable  to  urge  on  by  exercise  the  degenerat- 
ing cells  of  the  anterior  cornua  in  progressive  muscular 
atrophy  ;  while  one  would  think  that  in  locomotor  ataxia 
the  disease  in  the  posterior  columns  and  their  vicinity, 
would  be  favorably  acted  upon  by  the  derivative  influ- 
•  ence  of  increased  activity  of  the  cord  called  forth  by  such 
means  as  massage,  exercise,  passive  and  resistive  move- 
ments. On  the  other  hand,  if  the  degenerating  nerve- 
cells  in  the  anterior  cornua  are  benefited  by  functional 
activity,  and  the  evidence  is  that  they  are,  ought  we 
not  to  expect  that  cultivation  of  the  co-ordinative  power 
would  exercise  a  like  favorable  influence  upon  the  co-or- 
dinating tracts  presumed  to  lie  within  the  posterior  col- 
umns? We  are  told  by  Mortimer  Granville  that,  in  the 
case  of  the  blind  who  become  ataxic,  the  muscular  sense 
is  so  highly  developed  that  it  compensates  for  the  loss  of 
sight,  and  is  not  easily  impaired  even  by  paralytic  dis- 
•ease  ;  and  therefore  the  distinctive  symptom  of  ataxia  is 
often  wanting  until  an  advanced  stage  of  the  disease. 
Could  we  have  a  greater  argument  than  this  in  favor  of 
massage  and  the  cultivation  of  movements  which  improve 
faulty  muscular  sense? 

Of  the  efficacy  of  external  friction  in  diseases  of  the 
spinal  cord  and  its  envelopes,  Professor  Erb  believes  that 
he  has  quite  accidentally  proved  to  himself  the  benefits  of 
such  procedures,  and  is,  therefore,  unwilling  to  see  them 
abandoned.  "  Friction  with  spirituous  substances  upon 
the  skin,"  he  says,  "  may  excite  and  enliven  the  action  of 
the  spinal  cord,  and  bring  to  pass  a  better  functional  con- 
dition and  nutrition  in  it.  The  soothing  effect  upon  the 
peripheral  cutaneous  nerves  produced  by  inunction  with 
warm  oil  or  narcotic  salves,  has  a  soothing  action  upon 
the  central  nervous  system,  and  this  contributes  to  the 
removal  of  diseased  conditions,  and  sustains  the  courage 
-of  the  patient." 


In  hyperemia  of  the  brain  and  its  membranes,  whether 
owing  to  an  increased  flow  of  blood  or  a  hindrance  to  the 
return  of  a  normal  flow,  stroking  of  the  neck,  so  as  to 
hasten  the  current  in  the  jugulars,  has  a  rapidly  deple- 
tory effect,  similar  to  copious  blood-letting  or  compression 
of  the  carotids,  but  without  the  possibly  injurious  effects 
of  either  of  these.  The  pressure  of  blood  in  the  cranium 
can  thus  be  quickly  lowered,  and  it  has  proved  an  excel- 
lent preparatory  measure  to  the  use  of  other  depletory 
agents,  cathartics,  etc. 

Massage  of  the  Head. — To  most  people  massage  of 
the  head  is  highly  delightful;  more  agreeable,  indeed,  than 
on  any  other  part  of  the  body  to  which  it  is  applicable, 
and  in  various  disturbances  as  beneficial  as  it  is  pleasant. 
In  order  to  account  in  great  part  for  this  increased  com- 
fortable sensation,  we  need  only  remember  the  acutely 
sensitive  condition  of  the  terminal  filaments  of  the  fifth 
pair  of  nerves,  and  that  they  will  show  signs  of  sensibil- 
ity under  circumstances  in  which  no  response  could  be 
elicited  from  spinal  nerves.  But  massage  of  the  head  is 
seldom  attempted,  for  manipulators  are  so  accustomed  to 
grasping  muscular  masses  that,  when  they  cannot  do 
this,  as  on  the  head,  they  arc  apt  to  think  that  nothing 
can  be  accomplished.  When  manipulation  of  the  head 
is  attempted,  it  is  usually  in  a  way  that  would  be  better 
described  by  the  word  shampooing  than  by  any  other. 
Save  when  water  is  used  for  the  purpose  of  cleanliness,  such 
a  procedure  had  better  be  omitted ;  indeed,  most  people 
would  object  to  it  on  account  of  its  "  setting  their  nerves 
on  edge."  The  soothing  influence  of  gentle  stroking  is 
preferable.  But  the  idiosyncrasies  that  cannot  tolerate 
the  following  manner  of  doing  massage  upon  the  head 
are  rare  :  With  the  patient  in  a  semi-recumbent  position 
in  an  easy-chair,  the  head  inclined  toward  the  side  on 
which  the  operator  sits  or  stands,  at  a  suitable  distance 
to  give  his  arms  free  play,  one  hand  will  be  placed  over 
the  temporal  muscle,  while  the  other,  if  the  manipulator 
be  a  novice,  will  be  placed  on  the  frontal  region  to  steady 
the  head  ;  then  the  pressure  of  the  hand  on  the  temporal 
region  should  be  instinctively  graduated  to  produce  the 
greatest  movement  of  the  scalp  and  underlying  tissues 
between  it  and  the  bone,  without  gliding  of  the  hand 
and  without  hindrance  to  motion.  Three  or  four 
manipulations  will  be  made  in  this  way  and  proceeded 
with  step  by  step,  the  advance  overlapping  one-half  of 
the  region  worked  upon,  until  the  occiput  is  reached, 
and  the  whole  should  be  repeated  several  times.  After 
this  the  other  hand  can  be  trained  to  make  similar 
manipulations  in  an  opposite  direction,  proceeding  from 
the  superciliary  ridges  over  the  top  of  the  head,  upon  the 
occipito-frontalis,  to  the  nape  of  the  neck.  A  good  mas- 
seur ought  to  be  able  to  keep  both  hands  going  on  these 
regions  at  the  same  time,  one  contracting  as  the  other 
relaxes,  without  scraping,  scuffing,  shaking  the  head,  or 
turning  a  hair.  The  manipulator,  having  done  one  side 
of  the  head  and  the  region  bounded  by  the  occipito- 
frontalis,  will  find  it  most  convenient  to  step  to  the  other 
side  of  the  patient  and  proceed  as  before.  The  back  of 
the  head  can  be  more  thoroughly  masseed  with  the  head- 
erect  ;  one  hand  steadying  it  on  the  frontal  region,  while 
the  other  makes  manipulations  in  an  oval  direction  with 
the  long  diameter  horizontal.  At  the  centre  of  the  upper 
portion  of  the  back  of  the  head,  where  the  hair  sheds  off 
in  all  directions,  a  special  circular  movement  with  the 
palm  of  the  hand  is  agreeable,  efficacious,  and  useful. 

Upon  tough  scalps  that  cling  closely  to  the  skull,  mas- 
sage is  very  hard  work,  and  all  the  available  motion  that 
can  be  gained  will  often  be  by  means  of  the  ends  of  the 
fingers,  and  this  only  of  slight  extent,  proceeding  in  the 
same  manner  as  when  longer  sweeps  can  be  made.  In 
such  cases,  when  the  hair  is  long  and  thick,  by  running 
the  fingers  through  it  close  to  the  scalp  additional  sup- 
port will  be  afforded,  and  this  will  secure  more  effectual 
manipulation  by  the  palmar  surface's  of  the  fingers. 
An  excellent  way  to  finish  massage  of  the  head  is 
to  place  one  hand  on  each  side  of  it,  and  make  simul- 
taneous manipulations  away  from  the  median  line,  pro- 
ceeding from  before  backward.  The  groove  between 
the  occiput  and  back  of  the  neck  should  receive  special 
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attention  by  accurately  adapting  the  palmar  Burfaces  of 
ih.-  fingers  i"  it  ;i-  far  as  the  median  line,  firsl  on 
side  ana  then  <>n  the  other,  and  making  upward  and  for- 

!  manipulations,  \\  ith  the  thumb  over  the  mastoid 
process,  manipulation  in  a  backward  direction  proves 
useful.     The  bead  can  also  be  well  manipulated  while 

patient  is  Lying  down,  and  gentle  stroking  with  liudit 

i"i.m  can  often  l"-  added  with  advani 

In  matsiing  the  face  of  a  fal  patient,  the  tissues  can 

onlj  be  rolled  and  d  under  the  ringers  and  palm, 

from  the  corn*  ra  of  the  eyes  and  akc  ol  the  nose 

toward  the  angle  of  the  lower  jaw  .  bul  if  the  patient  be 

moderately  nourished  or  thin,  ili<-  cheeks  can  bi 

reen  the  thumb  and  fingers,  and  more  thoroughly 
squeezed  and  masse  d  in  the  Bamedirecl  iou.  The  eyelids 
ran  be  effect  ually  ami  agreeably  manipulated  by  pinching 
them  up  with  a  rolling  grasp  by  means  <>r  the  fori  fingi  r 
and  thumb,  making  the  seizures  at  righl  angles  t"  tin  oi 
bicularis  palpebrarum,  and  Btretching  the  .nclosed  fold 
awaj  from  the  canthus  to  whicb  it  is  nearer.  With 
losely  adapted  to  the  inner  portion  of  the 
Bupra  orbital   arch,  and  the  mid<  ej    of  the  ■ 

hand  a  Bhorl   dista  ow  it  on  the  upper  portion  <>f 

the  nose  useful  stretching  in  opposite  directions,  and 
away  from  the  inner  angle  of  the  eye,  can  be  made,  and 
should  be  simultaneous  Moving  the  thumb  one  step 
.farther  along,  so  as   to  include  the  whole  supra-orbital 

i  all  the  tissues  upon  and  immediately  beneath  this 
can  be  advantageouslj  stretchi  d  upward  and  outward,  at 
the  same  time  that  the  lower  lid  is  pulled  down  bj  one 
or  two  fingers  ol  the  other  hand,  by  carefully  graduated 
pressure  upon  the  lower  margin  The  alas 

of  the  nose,  one  at  a  time,  can  be  stretched  and  manipu- 
lated by  covering   the  end  of  the  finger  introduced  in- 
ternally with  a  sofl  napkin,    Bj  puttingthe  index-fii 
still  covet    I  sofl  cloth,  inside  the  <  beeks,  these  can 

be  aipulated,  and   stretched    betwei  n   the 

I  thumb,  using  car I  to  lacerate  the  bridles 

■  ■!  mucous  membrane. 

It  it  be  desirable  to  manipulate  the  head  in  giving 
eral  massage,  ten  minutes  will  suffice;  but  if  the  head 
and  lace  alone  require  special  massage,  twenty  to  thirty 
1 1 1 i 1 1 1 1 1 1 •  -  should  i  e  occupied.  The  benefits  of  massage  of 
the  head  are  as  extensive  as  an  injury  to  the  fifth  pair  of 
nerves  may  be  injurious.  From  a  supra-  or  infra-orbital 
neuralgia,  Brown-Sequard  has  pointed  out  thai  no  less 
than  eleven  different  affections  of  the  eyes  maj  originate. 
Tie-  subjective  effects  of  massage  of  the  head  are,  in 
eral,  extreme  comfort,  with  a  tendency  to  -jo  to  Bleep, 
which,  strange  as  it  may  seem,  is  equally  consistent  with 
an  increased  aptitude  for  mental  work;  freedom  of  res 
piration  through  the  nostrils,  and  light,  clear  feelings 
take  the  place  of  dull,  heavj  ones.  The  objective  effect 
is  in  ipplenesss  of  the  scalp  and  outer  tissui 

the  head  ;  and  this  often  precedes  improvement  of  more 
importaul  character,  the  most  immediate  and  apparent 
instance  of  this  being  relief  -  stion  of  the  Bchnei- 

derian  membrane  and  the  ease  of  expelling  tenacious 
mucus.  I'll,,  deep  lymphatics  of  the  lace  are  ih- 
rived    from    the   pituitary    membrane  of  the  nose,   and 

the  faCl   thai   these,    when    thc.v    ha\c    heeii   obstructed  and 

i.  can  he  made  more  permeable  by  means  of  mas 
.  will  account  in  greal  pari  for  the  resulting  freedom 
oi  respiration  through  the  nostrils,  l»i\isi,.n  i,i  the  fifth 
paii  causes  the  nasal  mucous  membrane  to  swell,  and  s,, 
disturbs  its  nutrition  as  to  destroy  the  power  of  smell, 
ih.-  passages  becoming  obstructed  by  accumulated  mu- 
cus. IV  in. is  would  s( ,in  to  have  a 
Bimilar  influence,  bul  to  a  less  degree,  and  this  pressure 
can  he  removed  to  a  marked  extent  by  means  of  mass:,-. 
Increased  circulation  in  the  external  tissues  of  the  head 
will  also  aid  in  relieving  congestion  in  mote  deeply  situ- 
ated parts. 

In  the  incipient  stage,  and  between  the  attacks,  of  sick 
headache,  mas  cs  beneficial.    Besides  its  influence 

in  relieving  pain  and  headache  of  neuralgic,  rheumatic, 
and  sometimi  sol  central  origin,  the  most  striking  results  1 
have  obtained  wen    in  if  muscular  asthenopia. 

M  j  i  sperient  e  ext<  ndi  an  emme- 


tropic, one  a  hypermetropic,  one  a  myopic,  and  the  last  a 
myopic  and  astigmatic  patient.     They  wi 

standing,  all  in  good  health,  and  nol  in  any  way  run  dow& 
and  had  had  lh.-ir  refraction  attended  to  by  the  besl  ocu- 
lists. Massage  of  the  head,  and  more  especially  around  the 
temples,  forehead,  and  eyelids,  lint  not  upon  the  eyes,  pro 
duced  marked  and  permanent  improvement,  prccci 
returning  elasticity  of  tissues.  When  these  patient 
asked  to  look  upward  while  their  lower  lids  were  being 
pulled  downward   by  pressure  on  the  inferior  mart 

bit,  they  would  make  but   feeble  effort,  owing  in 
all   probability  to  stiffness  of  the  tissues  beneath  ll 
ball,  and  weakness  ol  the  muscles  above;  when  asked  to 
look  downward  while  the  upper  lid  was  being  rai- 

o- and   extension    upward  on   the  superior  i 
of  the  orbit,  the  same  feeble  effort  was  ohserved.  tl 
quickly  turning  upward,  unable  longer  to  hear  the  exten- 
sion, of  the  tissues  above  them.     Such  procedures! 
tic  and   therapeutical  one  and   the  same  tim< 

.lit  clearly  indicate  that  the  condition  of  the 

be  and  walls  of  the  orbit  is  similar  to  the 
indurated   state  found  externally.     By  persevering 
massage   these   discomforts    and    hindrances   to  motioa 
wen-  overcome,  and  the  manipulation,  which  at  fit 

eeable,    became   pleasant,    restful,    and   refret 
Cpward  and  outward   movements  of  the  eves,  to  relieve 
the  weakened  and  overstrained  internal  and'  inferi 

muscles. 

European  oculists  have  4ised  massage  with  favorable 
results  in  affections  of  the  eyes,  mainly  those  of  a  chronic 
inflammatory  nature  ol  the  anterior  si  ginent.    The  method 
employed  has  been  that  ol  Pairensti  cher — mm  ing  tl 
as  quickly  as  possible  under  slight   pressure  in  a 
direction,  starting   from  the  ci  the  conn: 

after  this  by  making  circular  friction  by  means  oi 
ure  upon  the  upper  lid  around  and  upon  the  sell  i 
in  al  region.     This  was  done  lor  the  purpose  of  rei 
hindrances   to   the   circulation,   by  emptying  the 
vessels  and  lymphatics  al  the  sclcro-corneal  margin,  and 
thus   promoting    rapid   absorption  of  exudation   around 
them.     Message  is  contra-indicated  when  it  is  found  to 
cause  ex.  essive  injection,  and  especially  if  there  be  pho- 
tophobia and  lachrymalion  :  and  it  must'  not  be  employed 
in  the  presence  of  iritis.     In  some  cases  it  acted  as  a  de- 
pletive, lessening  the  tension  of  the  eye  ;  in  othei 
Btimulant,  aiding  the  formation  of  new  vessels,  and  thus 
proving  beneficial  when  nutrition  and  absorption  wed 
torpid.      Upon  the  vaso  motor  nerves  h  exerted  a  stimu- 
lating effect,  whereby  a  better  contraction  of  tin 
resulted,  though  the  immediate  effect  was  that  of  dilata- 
lion  ;  for  after  massage  the  eyes  were  still  more  in 
but  on  the  day  following  were  l.ss  so  than  befot 

The  irritation  produced  by  manipulation  should 
be  of  moderate  di  gree,  and  should  disappear  in  half  an 
hour.  In  such  cases  massage  was  used  once  daily  from 
i  lour  minutes,  and  sometimes  twice  a  day  when  it 
was  well  borne.  Affections  of  the  conjunctiva,  i 
sclera,  and  ciliary  body  were  those  in  which  Pagenstechflt 
found  massage  applicable,  namely  . 

1.   Opacities  of  the  cornea  resulting  from  pannous 
litis,  scrofulous  superficial  keratitis,  and  even  parenchy* 
matous  keratitis.      When,  after  corneal  inflammation  lias 
Bubsided,  the  opacity  remains  stationary,  in:, 
(in  s  a  moderate  vascularity  and  promotes  removal  of  die 
opacity.     '•-'.  chronic  pustular  conjunctivitis,  especially 
in  old   people.     In   forms  of  chronic  conjunctivitis  iu 
which  there  is  a  hypertrophic  thickening  of  the  mem- 
brane close  to  the  margin  of  the  cornea,  occurring  either 
as  an  elevated  yellowish  wall  surrounding  the  eon 
as   one  or   more   thick    vascular  papules,   toward    which 
large  veins  course  from  the  conjunctiva.     A  form  i 
junctiviiis.    chiefly    caused    by    external    irritation,    in 
which  the  inflammation  occurs  in  a  triangle  with  i 
al    the  Outer,  rarely  at   the    inner,  margin   of  the  cornea. 
the  membrane   being  swollen  and   of  a  grayish-yellow 
tinge,  and  the  conjunctival  and  subconjunctival 
>w. .Ih  n      3    Forms  of  scleritis  and  episcleritis  in  which 
fixed  nodules  appear  in  or  on  the  sclera,  often  accompa- 
nied with   severe  ciliary  neuralgia.     Constitutional  treat 
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iueut  is  required  in  addition  to  massage.  Chronic  epi- 
scleral inflammation,  without  iritis,  leading,  after  long 
periods,  to  alteration  in  the  tissue  of  the  sclera.  4.  Cir- 
cumscribed affections  of  the  ciliary  body.  In  one  case 
thus  treated,  a  localized  congestion  of  long  standing  in 
the  upper  part  of  the  ciliary  region,  associated  with  ex- 
treme sensitiveness  and  pain  after  efforts  at  accommo- 
dation, was  cured  by  massage  {Arch,  of  Ophthalmology). 
The  experience  of  Pagenstecher  has  been  confirmed  by 
other  oculists,  and  among  those  in  favor  of  this  method 
of  treatment  in  certain  cases  we  find  Professor  Donders, 
Professor  Mauthner,  Professor  Junge,  and  others.  Yel- 
low precipitate  ointment  was  used  under  the  lids  with  the 
massage  in  some  of  the  cases. 

Gradenigo  states  that  a  patient  of  his,  who  in  the  even- 
ing required  narcotic  injections,  entirely  replaced  these 
by  means  of  massage  of  the  eyes.  Diminution  of  tension 
resulted,  and  pain  and  disturbance  of  circulation  ceased. 
He  also  found  that  decrease  of  tension  occurs  in  healthy 
eyes  from  massage  applied  to  them  from  two  to  four 
ininutes  {Gentrnlbl.fr.  pr.  Augenh.). 

In  various  forms  of  glaucoma,  when  far  advanced, 
Schenkl  found  that  the  good  effects  of  massage  were 
only  transitory,  the  diminution  of  intra-ocular  pressure 
not  lasting  more  than  twenty-four  hours.  Secondary 
glaucoma  was,  however,  an  exception,  for  in  such  cases 
massage  produced  permanent  improvement.  lie  also  ob- 
tained favorable  results  in  hemorrhage  into  the  anterior 
chamber  and  into  the  conjunctiva  {Prager  Med.  Wochen- 
schrift,  1882).  Professor  Mauthner  is  of  the  opinion  that, 
in  the  first  stage  of  glaucoma,  its  dangerous  progress 
may  be  arrested  by  means  of  massage  ("  Glaucom.,"  Wies- 
baden, 1882).  As  a  means  of  hastening  resorption  of  the 
lens  after  discisio  cataract®,  Junge,  Chodin,  and  Becker 
testify  to  the  favorable  influence  of  massage  {Centralb. 
fr.  pr.  Augenheilk.,  1880).  In  blepharospasm  massage 
has  frequently  proved  effectual. 

I  venture  the  prediction  that,  in  all  probability,  the  best 
results  will  yet  be  obtained,  in  affections  of  the  eyes  ap- 
propriate for  massage,  by  combining  its  local  application 
with  that  of  the  head  and  face,  whereby  a  much  greater 
influence  will  be  exerted  upon  the  fifth  pair,  vaso-motor, 
and  sympathetic  nerves,  and  a  better  revulsive  effect  ob- 
tained than  by  massage  of  the  eyes  and  lids  alone. 

Massage  in  Affections  of  the  Ear,  Nose,  Phar- 
ynx, and  Larynx.  —  In  otology  less  than  in  any  other 
branch  of  medicine,  has  massage  been  used.  After  heal- 
ing of  the  incision  for  the  evacuation  of  the  contents  of 
otlwmatomata,  massage  has  proved  serviceable  for  the  re- 
moval of  the  puckering  and  induration  of  the  auricle, 
rendering  its  tissues  of  natural  suppleness  and  appear- 
ance. Meyer  says  that  no  other  method  of  treatment  can 
prevent  the  resulting  disfigurement  of  the  auricle.  He 
mentions  three  cases  in  which,  after  the  incision  hail 
healed,  massage  and  compression  restored  the  auricle  to 
its  normal  condition  and  appearance  in  one  week  (Archiv 
fur  Ohrenheilkunde,  xvi,,  p.  161). 

Politzer  recommends  massage  and  centripetal  strok- 
ing over  the  region  of  the  mastoid  process,  in  front  of 
the  ear,  and  upon  the  side  of  the  neck,  as  a  means  of  re- 
lieving the  pain  of  otitis  externa  and  furuncles  of  the  ex- 
ternal auditory  canal,  especially  when  other  procedures 
cannot  well  be  used  ;  but  incision  and  local  applications 
should  not  be  neglected.  In  these  massage  has  a  power- 
ful depletive  effect,  diminishing  the  redness  and  swelling 
of  the  mucous  membrane  in  the  narrow  canals  of  the  au- 
ditory apparatus.  In  inflammatory  conditions  of  the 
Eustachian  tube  and  middle  ear,  the  antiphlogistic  effect 
of  centripetal  stroking  of  the  neck  has  proved  very  effi- 
cacious in  the  hands  of  Gerst. 

In  catarrhal  affections  of  the  nose,  of  the  pharynx,  and 
of  the  larynx,  Gerst  has  used  centripetal  effleurage  of  the 
•exterior  surface  of  the  neck,  which  exerts  an  aspiratory 
force  here  as  elsewhere,  depleting  the  veins  and  lymphatics, 
and  the  results  have  exceeded  his  expectations.  Up  to  1879 
he  had  treated  in  this  way  21  cases  of  acute  catarrh  of  the 
pharynx  ;  10  cases  of  nasopharyngeal  catarrh  ;  9  cases 
of  catarrh  of  the  larynx  ;  2  cases  of  catarrh  of  the  larynx 
and  pharynx  in  consequence  of  syphilis ;  1  case  of  ca- 


tarrh of  the  nose  and  of  the  pharynx,  with  ulceration  of 
the  nasal  mucous  membrane  (osana  syphilitica) ;  1  case  of 
chronic  catarrh  and  ulceration  of  the  larynx  in  a  patient 
with  phthisis.  In  all  of  these  cases,  except  the  last  one, 
Gerst's  anticipations  were  "  brilliantly  fulfilled."  In  the 
acute  cases,  even  after  a  single  sitting,  improvement  was 
observed  in  the  following  particulars  :  decrease  of  redness 
and  tumefaction  of  the  mucous  membrane  of  the  eyes, 
nose,  and  throat ;  disappearance  of  feelings  of  heat  and 
pressure  ;  easier  respiration  ;  less  burning  sensation  in 
the  throat  in  laryngeal  catarrh,  and  voice  clearer  ;  dys- 
phagia and  sensation  of  pressure  diminished  in  pharyn- 
geal catarrh ;  and  the  symptoms  of  hyperemia  of  the 
brain,  and  congestion  of  the  frontal  sinuses,  were  also 
markedly  lessened.  Recovery  ensued  from  repeated 
massage  in  astonishingly  short  spaces  of  time. 

Massage  in  Joint  Affections. — In  various  affections 
of  joints,  more  than  of  any  other  parts  of  the  body,  massage 
has  been  used  successfully.  Those  joints  whose  capsules 
are  accessible  to  the  immediate  pressure  of  massage  have 
responded  most  favorably,  while  the  hip-  and  shoulder- 
joints,  that  are  covered  by  muscles  and  are  not  so  easily 
got  at,  have  not  yielded  so  readily.  The  effects  of  mas- 
sage upon  joints  may  be  spoken  of  as  local,  revulsive, 
and  sympathetic.  It  may  be  used  to  increase  the  circula- 
tion in  and  around  a  joint,  or  to  squeeze  congestion  and 
exudation  out  of  it  with  one  hand,  while  the  other  pushes 
along  the  circulation  in  the  veins  and  lymphatics  above 
the  joint ;  or  the  joint  ma}' be  avoided  altogether  while 
the  muscles  above  and  below  are  maSiSed,  thus  making 
more  blood  go  through  them  and  less  to  the  joint.  It 
would  seem  as  if  the  vascular  and  nervous  supplies  of 
joints  had  been  prearranged  for  the  favorable  influence  of 
massage  upon  them.  With  regard  to  the  effect  of  massage 
upon  the  nervous  supply  of  joints,  the  broad  generaliza- 
tion of  Dr.  John  Hilton  is  here  of  the  greatest  impor- 
tance :  "  The  same  trunks  of  nerves  whose  branches  sup- 
ply the  groups  of  muscles  moving  a  joint  furnish  also  a 
distribution  of  nerves  to  the  skin  over  the  insertion  of 
the  same  muscles,  and  the  interior  of  the  joint  receives  its 
nerves  from  the  same  source.  This  implies  an  accurate 
and  consentaneous  physiological  harmony  in  these  various 
co-operating  structures."  Still  another  interesting  fact 
concerns  us  at  the  present  time,  and  that  is  the  abundance 
of  Pacinian  bodies  around  joints,  whatever  significance 
this  may  have.  When  cram])  can  be  localized  the  pain 
is  mostly  felt  at  the  joints,  and  where  pain  can  be  severely 
felt,  in  tissues  accessible  to  massage,  there  massage  is 
most  efficacious  and  agreeable.* 

Tender  and  swollen  joints  that  do  not  admit  of  massage 
being  applied  directly  upon  them  can  be  approached  by 
commencing  on  the  healthy  tissues  above  them,  nearer 
the  trunk,  with  gentle  stroking  in  the  direction  of  the 
returning  currents  of  the  circulation,  and  gradually  pro- 
ceeding downward.  The  healthy  tissues  beyond  the  seat 
of  the  malady  should  also  be  similarly  treated,  as  the 
circulation  is  hindered  in  getting  to  and  from  them.  Be- 
sides the  soothing  effect  of  this,  which  enables  one  to. 
gradually  encroach  upon  painful  tissues  without  hurting 
them,  the  circulation  is  pushed  along  more  quickly,  so 
that  exudations  are  carried  off  more  easily.  After  work- 
ing for  a  few  minutes  in  this  manner,  deep  manipu- 
lation should  be  brought  into  play,  proceeding  in  the 
same  manner  as  with  friction,  by  beginning  above  the 
painful  joint,  and  making  the  greatest  pressure  upward 
while  gradually  approaching  the  objective  point,  the  pe- 
culiar anaesthetic  effect  of  which  is  to  lessen  pain  with- 
out decreasing  ordinary  sensation.  We  approach  the 
joint  as  near  as  we  can  by  alternate  stroking  and  kneading, 
and  then  make  a  review  on  both  the  proximal  aud  distal 
sides  of  it;  and  by  repeated  efforts  of  this  kind,  in  the 
course  of  fifteen  or  twenty  minutes  we  shall  usually  be  able 
to  make  gentle,  firm  pressure  upon  the  sore  joint ;  and  this 
pressure  can  almost  imperceptibly  have  motion  added 
to  it,  thus  constituting  massage  properly  so-called,  by 
which  effusions  and  exudations,  are  spread  over  greater 

*  For  experiments  demonstrating  the  more  rapid  absorption  of  morbid 
material  from  joints  under  the  stimulus  of  massage,  see  the  Physiologi- 
cal Effects  of  Massage,  page  (io;2. 
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Burfaci  pn  aed  through  the  mesh  -  of  the  areolar  tl 
as  water  la  oul  of  a  sponge,  and  brought  Into  more  nu- 
merous points  of  contact  with  \<in-  and  lymphatics; 
and  these  arc  very  materially  aided  in  their  resurptive 
functions  by  tin-  pressure  of  massage.  Ii  should  not  be 
otten  that,  when  a  light  touch  Is  disagreeable,  firm 
pressure  affords  relief .  The  follj  of  commencing  mat 
immediately  upon  an  inflamed  region  01  r<  1 1  ntlj  Injured 
joint,  as  is  done  bj  Qerman  physicians  of  otherwise  - 
standing,  must  be  apparent  .  for  it  hardly  needed  the  ex- 
|m  riments  of  <da\  and  demensiewicz  to  teach  us  ili.it  in 
an  inflamed  region  the  lymph  spaces  are  so  choked  i>> 
effusion  poured  into  them,  in  consequence  of  the  abnormal 
activity  ol  the  vascular  walls,  that  their  outlets  become 
Insufficient,  the  efferent  vessels  thud  compressed,  and 
the  circulation  impeded ;  so  that  pressure,  exerted  upon 
an  inflamed  region  already  suffering  under  partial  com- 
pression of  its  efferent   vessels,  may  injure  more  than 

I. em    III 

If  the  feelings  of  the  patient  be  consulted,  they  would 
plainly  indicate  to  us  to  begin  the  massage  at  a  com 
able  distance  from  an  inflamed  region,  and  gradually  ap- 
proach it,  as  the  pain   lessens  and  the  swelling  abates 
rx  n  absoi  I- 

Ri  i  Mi  periarticular  effusions  can  thus  be  Bpeedily  dis- 
persed and  absorbed,  while  superabundance  of  intra- 
capsular fluid  is  pressed  into  the  absorbents,  the  function 
of  which  within  the  joint  is  increased  by  the  pressure 
from  without,  and  by  the  acceleration  of  their  current 
from  the  massage  above  the  joint.  In  recent  sprains  and 
in  Bynoi  iti-  1 1 1 i  —  method  is  rational  ;  it  relieves  the  pain  by 
removing  pressure  From  terminal  nerve-filaments;  it  re- 
duces elevated  temperature  by  hastening  absorption,  and 
thus  removes  the  tension  which  causes  lymphatic  and 
venous  stasis  and  exudation  (   the  same  time  it 

Increases  the  area  and  speed  of  the  circulation  in  both 
occluded  and  open  vessels.  The  relief  to  a  joint,  even 
after  a  single  sitting  <>f  this  kind,  would  hardly  be  be- 
lieved unless  fell  or  witnessed.  The  effect  is  enhanced 
by  a  bandage  well  applied  after  the  massage;  hut  the 
pressure  of  a'bandage,  though  it  acts  as  a  support,  is  at 
the  same  time,  by  its  continuous  pressure,  mure  or  less 
of  a  hindrance  to  the  circulation,  and  will  not  take  the 
place  of  massage,  which  i-  an  intermittent  pressure  and 
an  aid  to  the  circulation.  In  reei  nt  cases  these  proced- 
ures should  he  done  once  or  twice  a  day.  Patients  are 
erally  read}  i<>  recognize  improved  power  ol  motion, 

ami  t ake  use  of  it.     If  they  are  not,  the  operator  can 

easily  judge,  i>.\  means  of  passive  and  resistive  move- 
ments, how  much  or  little  the  joint  i-  capable  of,  and  cn- 
cout  or  n  -train  motion  accordingly.  In  recent  cases 
it  i-  preferable  Hen  thepatienl  manifest  the  first  desire 
to  move  the  joint,  for  it  is  often  impossible  to  tell  how 
■  ih'  affection  ma]  )»■  .  but  if  the  patient  he  not  of 
a  nervous  temperament,  sensations  and  inclinations  can 
1 1  usted.  The  vast  number  of  sprains  of  all 
degrees  of  severity  that  havi  d  in  from  seven  to 

nine  days  under  massage,  would  set  m  to  prove,  either  that 
rupture  of  ligaments,  tendon-,  and  laceration  of  mus- 
cles  with  etTusion  of  blood  into  the  joint,  occur  much 
less  frequently  than  is  supposed,  or  else  ate  of  much  less 
iU8  import  when  treated  by  massage.  Alter  tiin. 
ir  ha-  elapsed,  in  order  to  gradually    increase  the 

Igth  of  the  mUSCll  S,   a-  Well    a-  the    confidence  of   the 

patient  to  use  them,  there  is  nothing  better  than resis 

ti\>    motion,  alternately  resisting  flexion  and  extension, 

her  natural  movements  of  the  affected  joint,  while 

ping  the  resistance  less  than  the  strength  of  thi  i 

ting  muscles,  bo  that  the  patient  may  nol  recognize 

any  weak) 

When  joints  are  las  ami  muscles  flabby,  in  the  absence 

Ol    acute    symptoms,    vigorous,    deep    manipulation    and 

ussion,  with  brisk,  active,  and  resistive  movements, 
followed  bj  a  light  bandage,  are  indicated  ;  but  passive 
motion  pushed  until  there  is  a  feeling  of  resistance  should 

voided.  With  capsular  and  periarticular  thickening, 
induration,  and  hyperplasia  of  an  indolent  character, 
kneading  with  one  hand  upon  the  affected  structures 
and  stroking  with  the  other  above  them,  will  play  the 


most  important  role,  while  increasing  passive  motion  will 
suited  in.  In  Buch  cases  as  the  latter,  the  leaving 
oil  of  a  bandage  and  encouraging  active  motii 
erally  he  done  with  safety  and  advantage.  As  motion  if 
impaired  in  all  sorts  of  joint  affections,  it  i-  well  that  the 
muscles  on  each  side  ol  them  should  he  stimulal 
mase 

Massage  disintegrates  newly-formed  granulation  tissue, 
removes  the  stasis  which  it  has  occasioned,  and  presses  the 
white  corpuscles  and  transuded  plasma  into  the  lymph* 
current  :    at  tin    same   time    the  newly  formed   capillaries 
that  feed  this  granulation-tissue  are  ruptured  and  ui 
retrograde  metamorphosis,  a-  well  as  the  crushed 
and  thus  the  formation  ol  i  onneetive  tissue  and  thi 
-•  qui  nt  change  of  thi-  into  cicatricial  tissue,  which  often 
causes   pernicious    retraction,  j-    prevented   or   limited. 
Hyperplastic  tissue  firmly  organized,  solid  like  india-ruM 
her.  and  not  sensitive  to  pressure,  i-  probably  nou 
lar,  owing  to  its  pressure  upon  and  obliteration  of  the 
capillaries  which  previously  nourished  it.     Upon        | 
tissue   1   have  seldom   been  able  to  accomplish  anything 
with  massage,  though  it  is  considered  bj  Professor  BilP 
roth,  Gottlieb,  and  others,  that  by  vigorous  per-everance 
in   manipulation,    impervious   blood-   and    lymph 
may  be  reopened  and  absorption  of  the  adventitious  tis- 
sue promoted.     Certainly  the  fibrous  thickening  of  the 
capsule  sometimes  met  with  in  chronic  serous  synovitis 
which  involves  the  synovial  membrane  and  pcri-sj         I 
cellular  tissue,  must   yield  "but    slowly  to   massagi 
Still  more  slowly  to  time.      While  in  hyperplastic 
vitis  with  connective-tissue  thickenings  of  the  capsule,  we 
would  use  massage  with  energy,  for  the  same  reason  that, 
in  trachoma  of  the  conjunctiva,  various  irritants  ai 
to  induce  congestion  and  thereby  cause  a  retrograde  mew 
morphosis  ol  the  sclerosed  tissue,  nevertheless,  in  more 
acute   sensitive   condition-,  such  as   recent   spraii 
synovitis,  massage  should  be  used  w  ith  great  care  ai 
ii.  n,  S8.     In  the  former  case  it  is  employed  as  an  irritant, 
to  create  a  slight  inflammation  ;  in  the  latter  as  a  sedative 
and  antiphlogistic,  in  the  manner  already  described. 

In  highly  acute  arthritis  of  any  kind,  massage  would 
not  be  thought  appropriate  until  the  disease  had  assumed 
a  subacute  or  chronic  form.  Then  massage  might  be 
used  with  benefit,  provided  there  were  no  solution  of 
continuity,  no  true  anchylosis,  and  no  ri-k  of  hastening 
absorption  of  inflammatory  products  pernicious  to  the 
system.  In  disease  of  bone  or  cartilage,  massage  would 
be  useless. 

In  1VT7  I  published  an  article  in  the  New  York  M"H- 
eal  Record,  giving  theresultsof  massage  in  three  hundred 
and  eight  cases  of  sprains,  joint  contusions,  and  distoi 
by  seven  independent  operator: — French,  German,  and 
Scandinavian  surgeons— besides  a  few  cases  >  if  my  own  to 
illustrate  certain  advantages  of  my  method  of  treatment, 
already  described,  and  which  differed  front  that  of  the 
other-.     In  these  cases,  w  hich  seemed  to  be  of  all  d 

i  rity,  the  average  length  of  lime  for  recovery  was 
found  to  be  9. 1  daj  -.  and  this  time  would  have  been  much 
less  if  the  thirty-nine  cases  had  been  omitted  in  which 
massage  was  not   begun   until    from  ten  days  ti 
months  after  tin  injury.    In  many  of  the  latterit  is 
that  other  methods  of  treatment  had  failed,  and  these 
required,  on  the  average,  three  weeks  of  inassag< 
recovery  resulted.     A  study  of  fifty-five  cases  treated  in 
the  usual  manner,  showed  the  average  time  of  r< 
to  be  26.16  days,  almost   three  times  as  long  as  -imilar 
cases  treated  by  massage.     The  earlier  after  the  injury 
manipulation    was   employed,    the   sooner   recovery  fol- 
low <d      The  advantages  of   massage   in   such   cas 
more  speedy   relief  from  pain  and  swelling,  and  earlier 
and  more  perfect  use  of  the  injured  joints  than  ha\  ■ 
obtained   by  any  other  method.     Dr.  Beranger  Feraudj 
an  old  army  surgeon,  has  giv<  n  an  account   of  four  hun- 
dud  sprains  which   he  treated  successfully  by  mi  : 

ma--a_  i  I         ah     il<i    i '« inula  :    / 

\  vember,  1880).  These  are  classified  as  slight 
medium,  intense,  and  complicated.  The  conclusion  i-  that 
the  nearer  to  the  time  of  the  accident  massage  is 

mi   recovery  takes  place.     A  sitting  ought  to  Up 
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until  all  feelings  of  pain  and  distress  have  disappeared. 
Similar  results  have  been  obtained  from  the  use  of  mas- 
sage in  sprains  and  synovitis  by  Gerst,  Wagner,  Zablu- 
dowsky,  Faye,  Starke,  Korner,  Huillier,  Fontaine,  Witt, 
Estlander,  Norstrom,  and  others.  In  Virchow  and  Hirsch's 
Jahresbericht,  Bd.  i.,  Abth.  2,  1878,  Johnson  reports  hav- 
ing obtained  recovery  by  massage  in  five  cases  of  acute 
serous  synovitis  ;  in  43  cases  of  chronic  synovitis  he  ob- 
tained recovery  in  34,  and  improvement  in  9  ;  in  89  cases 
of  hyperplastic  synovitis,  55  were  cured,  30  improved, 
and  4  unchanged.  In  15  cases  of  relaxation  or  joint- 
capsules,  recovery  resulted  from  massage  in  14,  and  im- 
provement in  1 ;  in  3  cases  of  acute  inflammation  of  the 
sheaths  of  tendons  recovery  took  place,  and  in  6  chronic 
cases  cure  was  also  obtained  by  massage. 

Heat  and  cold  have  each  been  used  with  good  results 
in  recent  and  old  joint  affections,  sprains,  and  synovitis. 
Moderate  heat  causes  a  fluxion  to  the  parts  to  which 
it  is  applied,  dilates  the  vessels  bringing  the  blood,  as 
well  as  those  returning  it.  If  long  continued,  it  causes 
undue  relaxation  ;  if  of  high  temperature,  it  acts  like  cold 
in  causing  contraction  of  the  vessels  and  counteracting 
vaso-motor  paralysis.  Hence  the  plan  of  immersing  a 
sprain  in  water  at  the  temperature  of  70°  F.,  and  grad- 
ually increasing  it  to  the  extreme  point  of  toleration,  is 
excellent  as  far  as  it  goes.  But  this  is  only  a  slight  imi- 
tation of  what  massage  does,  for  the  intermittent,  momen- 
tary compression  of  stroking  and  kneading  causes  a 
mechanical  contraction  and  dilatation  of  the  vessels  (ar- 
terial, capillary,  venous,  and  lymphatic)  every  time  it  is 
applied,  from  sixty  times  a  minute  and  upward  ;  and  this 
is  certainly  sixty  times  oftener  than  could  be  caused  by 
the  variations  of  caloric  in  the  same  time.  Moreover,  the 
aid  to  the  returning  circulation  by  being  pushed  along  by 
massage  is  much  greater  than  that  caused  by  heat,  which 
tends  rather  to  enlarge  the  area  of  stasis  ;  besides,  the 
pressure  of  the  hand  over  effusions  disperses  them  more 
rapidly  than  heat  can. 

If  cold  be  used  in  the  treatment  of  a  sprain  or  synovitis, 
it  is  well  so  far  as  the  reduction  of  heat,  pain,  and  swell- 
ing are  concerned  ;  but  in  place  of  the  seat  of  the  injury 
being  flushed  and  the  returning  currents  hastened,  as  by 
massage,  the  flow  of  blood  is  lessened,  and  the  outlets  to 
effused  products  by  veins  and  lymphatics  are  also  ren- 
dered more  impermeable  in  consequence  of  their  contrac- 
tion with  all  the  other  tissues  that  are  cooled.  Cold  ap- 
plications are  not  without  danger,  for  they  may  convert 
inflammation  into  gangrene,  and  a  less  evil  is  that  they 
may  suspend  nutritive  action  and  hinder  the  process  of 
repair  to  which  moderate  inflammation  is  necessary.  In 
the  Journal  de  Medecine,  Bruxelles,  for  February,  March, 
and  April, 1877,  Moeller  has  given  us  the  result  of  Bau- 
din's  treatment  of  five  hundred  sprains  by  means  of  cold 
water.  The  average  time  for  recovery  was  found  to  be 
twenty-eight  and  one-half  days,  or  more  than  three  times 
as  long  as  that  under  massage. 

Massage  often  proves  useful  in  chronic  effusions  into 
the  joints,  whether  painless  or  painful,  whether  depend- 
ent upon  increased  secretion  or  lessened  absorption.  In 
these  cases  there  is  generally  thickening  of  the  capsule. 
Barwell  calls  attention  to  the  fact,  and  Billroth  expresses 
himself  in  like  manner,  that  frequent  applications  of 
blisters  and  stimulating  embrocations  often  relax  and 
injure  the  skin,  producing  therein  a  state  of  congestion, 
a  passive  hypersemia,  and  thickening  similar  to  the  dis- 
eased condition  they  are  intended  to  combat,  but  which 
they  frequently  aggravate,  and  that  issues  and  moxas 
may  inflict  similar  injury.  After  acute  synovitis,  and 
after  lingering  inflammation  has  been  subdued,  Barwell 
says  that  massage  and  passive  motion  should  be  resorted 
to  in  order  to  promote  absorption  of  new-growths.  He 
regards  it  as  very  valuable  for  superficial  joints,  as  it 
often  restores  flexibility  and  perfect  shape  more  rapidly 
than  any  other  means  with  which  he  is  acquainted. 

Only  from  such  a  careful  and  distinguished  author  as 
Barwell  is  an  opinion  like  the  following,  on  strumous 
synovitis,  of  value  :  "  We  may  only  be  called  upon  after 
the  patient  has  suffered  for  some  time  ;  has  been  kept  in 
bed  with  perhaps  an  issue  that  has  been  open  for  six  or 


eight  weeks,  or  possibly  with  no  treatment  at  all.  The 
joint  will  probably  be  found  shapeless,  swollen,  pulpy, 
and  perhaps  painful ;  probably,  particularly  if  the  knee 
be  in  question,  it  will  be  a  good  deal  flexed.  Now,  we 
shall  in  nearly  all  such  cases  find  on  examination,  unless 
the  disease  has  gone  too  far,  that  the  whole  joint  may  be 
manipulated  without  producing  pain  ;  that  pressure  upon 
the  choice  seat  of  tenderness  will  cause  no  expression  of 
suffering,  and  that  no  startings  or  any  acute  pains  disturb 
the  patient's  sleep.  Even  in  such  a  case  as  this,  we  may 
in  all  likelihood  cure  the  patient  by  first  applying  strong 
pressure,  manipulations,  rubbing,  and  passive  motion. 
The  condition  into  which  the  new  tissue  has  fallen  is 
simply  a  passive  one  ;  the  material  exists,  but  there  is  no 
action  in  it  ;  perhaps  there  may  have  been  an  abscess 
which  has  left  a  sinus,  but  the  suppuration  is  very  slug- 
gish ;  the  rest  of  the  tissue  is  doing  nothing.  If  the 
granulations  be  allowed  to  remain  in  this  passivity,  they 
may,  after  some  years,  contract  and  consolidate  even  in 
spite  of  such  treatment ;  but  their  more  general  course  is 
to  take  on  a  retrograde  action,  gradually  to  yield  to  sup- 
puration, and  to  involve  the  textures  of  the  joint  which 
they  inclose.  Our  object  should  be,  taking  advantage 
of  the  passive  state,  to  produce  absorption  of  the  jelly- 
like tissue.  The  painless  condition  upon  pressure,  and 
particularly  of  that  spot  which  is  the  chosen  seat  of  ten- 
derness, is  the  proof  that  we  may  employ  not  merely 
pressure  and  massage,  but  passive  motion  ;  and  we  can, 
in  a  great  number  of  instances,  even  after  abscesses  have 
formed,  produce  absorption  of  a  large  portion  of  the  false 
tissue  and  consolidation  of  the  rest.  I  desire  to  lay  pow- 
erful stress  upon  this  point  of  enforcing  passive  motion 
as  soon  as  actual  inflammation  is  checked,  and  mere  vege- 
tative cell-growth  is  the  only  action  going  on.  Bonnet, 
the  first  writer  who  attempted  to  show  the  value  of  such 
means,  has  not  limited  its  use  sufficiently  to  the  cases  of 
which  we  are  now  treating.  The  contra-indications  to 
this  treatment  are  an  active  condition  of  the  swelling,  evi- 
denced by  pain  and  tenderness,  any  considerable  amount 
of  degeneration  or  suppuration,  starting  pains,  and  ten- 
derness of  the  joint-surfaces  "  ("  Diseases  of  Joints,"  pp. 
150,  151).  Billroth  also  recommends  massage  in  torpid 
cases  of  tumor  albas. 

Periarthritis  of  the  shoulder -joint,  a  subacute  or 
chronic  inflammation  of  the  subacromial  bursa  and  of 
the  loose  areolar  tissue  under  the  deltoid,  with  thicken- 
ing and  the  formation  of  adhesions  entangling  nerves 
and  tendons,  hindering  motion,  and  setting  up  neuritis, 
while  the  articular  surfaces  are  in  a  normal  condition,  is 
a  very  stubborn  affection,  and  worthy  of  the  attention  and 
study  which  it  has  recently  received.  Surgeons  in  large 
practice  have  expressed  to  me  the  opinion  that  it  seems 
to  be  on  the  increase  of  late  years.  This  would  seem  to 
indicate  an  increasing  constitutional  predisposition  to  the 
affection,  besides  the  immediate  causes,  injury,  rheuma- 
tism, catching  cold,  or  prolonged  immobility.  The  main 
impediment  to  motion  apparently  is  the  thickening  of  the 
walls  of  the  subacromial  bursa,  which  prevents  the  glid- 
ing of  the  superior  extremity  of  the  humerus  under  tile 
acromion.  Besides  the  muscles  being  atrophied  from  dis- 
use, one  fact,  I  think,  has  been  overlooked,  viz.,  that  they 
are  frequently  in  the  state  known  as  myositis — tender,  sore, 
and  indurated.  It  is  generally  agreed  that  the  let-alone 
treatment  of  these  cases  allows  them  to  get  worse,  and 
favors  anchylosis.  The  most  rational  plan  of  treatment 
consists  in  the  use  of  massage,  passive  motion,  electric- 
ity, and  douching.  Massage  and  passive  motion  prevent 
the  formation  of  adhesions,  and  loosen  those  that  have 
already  formed  ;  therefore,  in  the  early  stage  of  this  af- 
fection they  may  be  both  preventive  and  suffice  to  bring 
about  recovery.  After  firm,  deep  adhesions  have  been 
broken  up  under  anaesthesia,  their  renewed  formation 
will  be,  in  part  or  wholly,  prevented  by  means  of  mas- 
sage, and  the  immediate  soreness  of  the  tissues  around 
the  joint  diminished,  as  in  the  case  of  a  sprain  ;  for  this 
is  really  what  the  healthy  tissues  have  to  suffer  while  the 
adhesions  are  being  ruptured.  This  will  be  more  ap- 
parent when  we  call  to  mind  that,  with  limited  motion, 
growth  has  been  going  on  in  the  tissues  that  are  healthy, 
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bo  that  some  ol  them  an  Bhortei  than  natural.  The  full 
i\i(  ni  of  motion  and  exercise  compatible  with  firm  ad- 

ids  can  only  I"-  ascertained  and  cultivated  by  means 
1. 1  ii  na  passive  motion,  followed  by  active  mo- 

tion, For  ilii~  reason,  a  course  "t  this  Bort,  prelimi- 
nary in  the  operation  of  breaking  up  adhesions  under 

ithesia,    would   seem   to  be  commendable,    so  that 

■  ular    fibres    thai    arc    glued    together    by    lymph 

ii  be  sel  free  and  so  much  relaxation  gained. 
While  using  passive  motion  without  anaesthesia,  1  have 
usually  found  thai  the  muscles  can  in-  better  relaxed  and 
more  strain  pul  upon  them  and  the  adhesions,  and  these 

Luallj  stn  ti  bed,  bj  proceeding  gently  and  tentatively, 
than  bj  sudden  and  brisk  jerking  and  pumping,  which 
Huh  makes  the  muscles  contract  all  the  more  stubbornly 
in  order  to  protect  the  parts  from  pain'.  In  general,  the 
.11  from  treatment  in  these  cases  is  far  from  satisfac 
tory.  The  mobility  ol  the  scapula  makes  up  in  great 
part  for  the  lack  ot  success  in  restoring  motion  to  the 
shoulder-joint,  and  this  compensatory  mobility  can  be  in 
creased  bj  massage  and  movements.  Cases  ol  traumatic 
origin  do  the  besl  under  i  real  □ 

ni  joinl  trouble  that  give  the  least  response  to 
massage  are  those  where  no  objective  points  can  be 
found,  though  1  bavehad  s I  results  from  this  treat- 
ment in  neuralgia  ot  th<  joints  after  all  other  methods 
,  been  tried  with  little  or  no  benefit.  Patients  Buffer- 
ing in  this  manner  will  quickly  place  more  confidence 
in  the  physician  ami  his  abilities,  than  be  does  in  him- 
si  11.  if  ihe\  can  onlj  see  that  he  understands  their  cases  . 
and  he  should  make  the  most  of  his  influence  in  encour- 
aging gradually  increased  exercise,  a  most  valuable  pre- 
liminary and  concomitant  <>f  which  is  massage.  Rub- 
bing bj  an  automaton  in  Buch  cases  is  useless,  intelligence 
and  will  must  direct  and  accompany  it. 

Bone-setting,  So-called.-  A  patienl  with  an  old 
joinl  maladj  often  goes  to  a  bom  -«<  IU  r,  as  he  is  popularly 
called.     No  matter  whether  the  joinl  be  stiff  or  lax,  en- 

d  or  nt  normal  size,  the  diagnosis  is  at  once  made 
that  a  bone  is  out.  The  patient  Looks  sceptical,  but  the 
bone-setter  dues  qoI  care  whether  the  patient  believes 
hi  in  or  not— lie  is  confident  that  he  can  cure  the  joinl  all 
the  same  Allowed  to  proceed,  a  sudden  movement  or 
two,  accompanied  by  a  snap,  convinces  the  patient  that 
the  I  ii  me  seller  was  riidit.  who  tells  him  that  was  the  noise 
id'  the  bone  going  hack  into  its  place.  He  is  told  to  use 
the  limb  and  leave  off  bis  supports.  This  is  attempted, 
and.  if  ii  is  successful,  then  it  appears  as  if  a  miracle  had 
been  performed,  and  the  patient  lets  everybody  he  can 
kii'.u  of  it  ;  bul  if  nut  successful,  or  if  the  joint  has  been 
made  worse,  w  hich  is  often  the  case,  then  in-  sun-  said  pa 
tient  keeps  very  silent  mi  the  subject. 

A  Budden  movement  of  any  joint,  healthy  or  di 
will  usually  cause  it  to  snap  :  and  if  there  be  old  adhe 
simis.  this  is  an  excellent  procedure.  Hut  the  noise  of 
adhesions  breaking  is  different  from  that  caused  by  a 
hone  slipping  in  or  oul  of  place.  Dr.  Wharton  1'.  Hood, 
of  London,  has  well  described  the-method  ot  bone  sellers 
in  his  i k  ■iin  Bone-setting,  So-called."  But  he  him- 
self makes  these  procedures  applicable  to  too  great  a  va- 
riety Hi  tes  ihat  the  cases  which  bone-set- 
ters benefit  by  breaking  adhesions,  are  those  of  join's  in 
which  then    is  a   slight   degree  ol   mobility  checked  by 

pain,  a  s|  pressure,  and  an  absence  of  acute 

aiseasi  Now,  these  symptoms  are  also  found  in  joints 
where  there  are  no  adhesions,  An  increased  involuntary 
tension  ot  the  muscles  occurs  in  joints  that  are  injured  or 
diseased,  and  the  tone  ,.t  habit  often  causes  this  to  con- 
tinue after  the  joint  itself  is  well.  This  involuntary  ten- 
sion keeps  the  joint   in  an  irritable  condition  and  limits 

[ve  motion,  and  hence  the  above  symptoms,    In  some 
it  may  in-  sufficient  to  explain  to  them  that  they 
ma\  relax  their  miiseles  iiy  repeated  voluntary  effort  ;  in 
othi  i  e  with  gentle,  persuasive,  passive  motion  will 

greatly  aid  recovery.  Later,  in  order  to  strengthen  the 
muscles  and  to  t'  ach  the  patient  how  to  use  them,  gradu- 
all]  increasing  resistive  motion  is  of  value.  It  is  a  mistake 
to  suppose  thai  violent  rubbing  is  of  use  in  such  cases; 

it   1"  I    ci  lit  I  ait  ion    ol    the    in  lis,  hjs,   and    thus    in- 


creases the  evil  it  is  intended  to  remedy  .  and  ii  causes  an 
intense  hyperemia  and  hyperesthesia  of  the  skin,  hes 
chafing  it.     To  avoid   the  last  objection,  and  to  com 
the  ignorance  of   the  manipulator,   oily  substai 
made  use  i,|.      Hood  to  the  contrary,  violent  pass 
lion  would  not  be  appropriate  for  r<  cent  sprains,  and  - 
dom  for  rheumatic  and  gouty  joints. 

Ii   i-  bill  a  lew   year-  since  the  Italian  peasant  woman 
Dal  (in  \  isited  this  country,  and  by  reducing  disloeati 
thai   never  existed,  made  a  great  reputation  among  111 
who  know  nothing  about  such  matters.     One  physician 
went  bo  far  as  to  give  her  credit  for  doing  massage  well, 
bul  in  ither  he  nor  she  have  ev  er  given  the  slight! 
that  they  knew  anything  about  massage.    In  a  letter  I 
Dr   Chadwick  in  the  lion(on  M<d  !  of 

February  1,  1872,  we  learn  that  Dal  (in  had  ' 
time  been  astonishing  the  inhabitants  of  Vienna  by  her 
reputed  vast  number  of  wonderful  cures  of  dislocation  of 
the  hip-joint.     A  committee  of  pin  sicians  w  as  appoii 
to  investigate  her  claims,  and  in  ev<  ry  case  seen  by  tin m 
there  was  no  dislocation  of  the  hip  joint,  not  withstand 
it  had  been  pronounced  a  dislocation  by  her  :  and  she  : 

Deeded  to  reduce  it   by  placing •  limb  so  a*  to  ap| 

shorter  than  the  other,  and  alter  several  indefinite,  pain- 
less movements,  by  which  she  was  supposed  to  lie  reduc- 
ing the  dislocation,  she  would  place  the  limbs  so  that 
they  would  seem  to  ual  length.     The  commit 

decided  thai   she  had  not  tin- most  .superficial  conception 
of  a  dislocation,  and  that  her  jnawvuvres  were  done  with 
the  Object  of  deceiving  as  tu  the  comparative   length  of 
the  limhs ;  and  so  she  was  obliged  to  go  and  practise  i 
where. 

Reference  to  the  Burgical  uses  of  massage  would  hardly 
be  complete  without  mentioning  that,  in  incompleti 
"soft  union  "of  fractures,  when  a  fixed  dressing  alone 
has  not  brought  about  consolidation  in  due  time,  it  is 
considered  good  practice  to  resort  to  friction  of  the  fract- 
ured ends  againsl  each  other,  either  by  allowing  the  pa- 
tient to  walk  aboul  or  by  deliberate  manipulation  by  the 
surgeon.  This  indue*  s  a  condition  similar  to  that  which 
occurs  at  first  in  an  ordinary  fracture,  and  success  will 
be  more  likely  to  accompany  the  renewed  application  of 
a  tixi  d  dressing  But  when  this  and  oilier  methods,  such 
as  subcutaneous  puncture,  injections  of  irritating  fluids, 
wiring  the  ends  together,  etc.,  fail  or  arc  objectionable 
because  the  fracture  is  in  the  vicinity  of  a  joint,  per- 
cussion over  the  fracture  has  been  employed  with  bril- 
liant results.  This  method  lias  proved  to  be  both  - 
and  efficacious.  Ii  is  done  with  a  metallic  mallei  faced 
with  india-rubber,  for  five  or  ten  minutes  al  a  time,  every 
forty-eight  hours  or  so.  until  pain,  heat,  and  swelling 
show  that  active  hyperemia  and  a  renewal  of  the  re] 
live  process  have  been  set  up.  It  is  considered  applicable 
only  to  cases  of  fibrous  union  where  absorption  and  at- 
tenuation of  the  ends  of  the  fragments,  or  eburnation,  has 
not  occurred,  and  where  there  is  no  constitutional  dys- 
crasia. 

In  fractures  mar.  and  into,  joints  Dr.  Cliainponnii're 
finds  that  immobilization  is  accompanied  with  decided 
dangers;  whereas  massage  properly  used  acts  well  from 
the  first,  reducing  the  length  of  treatment  materially.  It 
can  be  used  with  other  means.  ]t  relieves  pain,  fa 
repair,  and  prevents  stiffness  (Rcrut  d<  Therapeuti 
Med.  '  v     15). 

Massaoi  in  Rheumatic  Gout. — 1(  is  to  he  regretted 
that  our  success  in  the  treatment  of  this  obstinate 
affection  is  not  equal  to  our  knowledge  of  its  pathol- 
ogy. An  ounce  of  relief,  or  an  extra  inch  of  motion  is 
worth  infinitely  more  to  a  patient  than  pages  of  in- 
formation tu  the  effect  that  the  disease  is  a  panarthritis 
involving  cartilage,  hone,  and  synovial  membrane 
amenta,  tendons  and  bursa1,  with  thickening  of  the 
articular  lamella:,  and  thinning  and  alteration  ot  the  car- 
tilages. Professor  Senator,  ol  Berlin,  states  emphatically 
that,  "it  is  important  in  all  forms  ol  this  disease  to  main- 
tain the  functional  activity  of  the  affected  joints,  as  far 
as  possible,  bj  mi  ans  ,,i  active  and  passive  movements. 
Absolute  rest  promotes  stiffness  of  the  joints,  fixes  the 
limbs,  and  atrophies  the  muscles."      In  using  mass 
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massage. 
Massage. 


and  passive  motion  in  these  eases,  long  and  frequent 
visits  and  arduous  work  are  necessary,  but,  in  my  expe- 
rience, amply  repay  both  patient  and  physician  for  time 
and  trouble  expended.  Led  on  by  gradual  improvement 
from  the  use  of  massage  in  five  out  of  six  eases  of  well- 
marked  rheumatic  gout,  I  kept  up  this  treatment  until 
unlooked-for  results  were  obtained,  so  that  four  of  these 
cases  regained  tolerable  use  of  the  affected  limbs,  and  in 
one  recovery  seemed  to  take  place.  Professor  Gussen- 
bauer,  of  Prague,  reports  one  case,  Berghman  and  Hel- 
leday  report  three  cases,  Cronfield  one  case,  and  Bal- 
four, of  Edinburgh,  two  cases  of  rheumatic  gout  treated 
by  massage  and  movements,  with  results  similar  to  those 
I  have  obtained  ;  and  only  one  of  these  had  a  disappoint- 
ing relapse.  The  mode  of  procedure,  in  my  cases,  was 
deep  manipulation  without  friction  or  inunction,  passive 
motion  as  far  as  pain  would  allow,  and  sometimes  farther, 
and  resistive  motion  as  soon  as  it  could  be  done.  If  pain 
disappears  soon  after  it  is  caused  by  any  of  these  opera- 
tions, it  may  be  disregarded  ;  if  it  lasts  for  several  hours 
and  increases  after  subsequent  efforts,  they  must  be  sus- 
pended. Kneading  with  one  hand,  so  as  to  break  up  in- 
durations or  disperse  effusions,  while  the  other  hand 
pushes  along  the  circulation  in  the  veins  and  lymphatics 
above  the  joints,  is  often  a  good  procedure,  and  quickly 
leads  to  the  absorption  of  products  not  too  firmly  or- 
ganized. Blisters  and  powerful  derivatives  in  the  neigh- 
borhood of  joints  affected  with  rheumatoid  arthritis  are 
considered  more  likely  to  promote  than  to  retard  the  af- 
fection, according  to  Senator  and  others.  Massage  of 
the  adjacent  skin  and  muscles  acts  as  a  physiological  de- 
rivative, and  raises  nutrition  to  a  high  degree  by  a  rapid 
interchange  of  materials,  owing  to  the  area  and  speed  of 
the  circulation  being  increased,  and  obstructed  lymphatics 
and  capillaries  made  permeable.  In  this  manner  the  soft 
structures  may  be  made  to  adapt  themselves  to  nodosities 
and  deformities  that  cannot  be  removed.  When  the  dis- 
ease is  very  active,  or  the  muscles  fattily  degenerated, 
the  tendons  frayed  out  and  thinned,  and  loose  cartilages 
in  the  folds  of  the  fibrous  membrane,  or  when  bony  an- 
chylosis has  taken  place,  we  would  not  expect  anything 
from  massage.  All  of  my  cases  had  been  well-nigh 
rubbed  to  death  in  the  ordinary  way,  besides  having 
exhausted  the  resources  of  the  materia  medica,  baths, 
mineral  springs,  and  electricity,  before  coming  to  me  for 
massage. 

Chronic  articular  rheumatism  has  also  given  like  favor- 
able results  to  massage. 

Massage  in  Muscular  Rheumatism. — The  symptoms 
usually  designated  by  the  somewhat  vague  and  unsatis- 
factory expression,  muscular  rheumatism,  whether  oc- 
curring in  those  who  are  rheumatic  and  suffer  more  or 
less  from  rheumatism,  or  occasioned  by  injury,  sudden  or 
violent  strain,  excessive  fatigue,  or  catching  cold,  almost 
always  disappear  in  a  very  satisfactory  manner  under 
treatment  by  massage,  when  the  affected  muscles  and 
fasciae  are  accessible  to  touch  and  pressure.  The  term 
myositis  would  be  more  appropriate  for  the  majority  of 
these  cases,  and  would  be  in  harmony  with  what  we 
know  of  somewhat  similar  disturbances  affecting  invol- 
untary muscles,  as  myocarditis  and  chronic  metritis  ;  and 
at  the  same  time  it  would  indicate  more  clearly  the  na- 
ture of  the  malady  and  the  treatment  required.  In  recent 
cases  of  myositis  massage  acts  directly,  by  squeezing  the 
congestion  out  of  the  affected  tissues  and  promoting  ab- 
sorption of  exudation,  thus  removing  hindrance  to  the 
circulation  and  pressure  upon  terminal  nerve-filaments. 
It  also  sets  free  muscular  fasciculi  from  minute  adhe- 
sions, which  are  the  cause  of  partial,  irregular,  and  painful 
contractions.  Indeed,  all  the  local  requirements  are  met 
by  massage,  and  not  infrequently  at  a  single  sitting 
Martin,  a  surgeon  of  Lyons,  cured  his  confrere,  M.  P.'1 
of  an  acute  lumbago  at  a  single  sitting  of  massa/  t,lls 
he  says  that  he  has  collected  over  a  hundred  cjk*  orc'e 
kind,  but  recommends  that  massage  be  repe/^" 
to  confirm  the  cure  (Estradere  :  "  Du  Mas^  myositis, 

In  chronic  cases  of  muscular  rheuma>'n  nective  tis- 
where  proliferation  and  induration  o*  l m>  0I  muscu 
sue  have  taken  place,  with  second? 


lar  fibres  and  consequent  interference  with  motion,  cir- 
culation, and  innervation,  massage  will  naturally  take 
longer  time  ;  but  the  result,  in  promoting  absorption  and 
bringing  about  a  natural  state  of  nutrition  and  elasticity 
of  the  affected  muscles,  is  no  less  satisfactory  than  in  re- 
cent cases.  The  feeling  of  the  affected  muscles  in  old 
cases,  where  they  can  be  reached  by  manipulation,  is  pe- 
culiar. It  is  neither  the  semi-solid  condition  of  relaxa- 
tion nor  the  elastic  hardness  of  contraction,  but  like 
strands  of  whip-cord,  with  here  and  there  hard  nodules, 
sensitive  to  pressure.  Pressure  of  the  affected  parts 
of  the  muscles  upon  adjacent  nerves  may  cause  more 
pain  in  the  distribution  of  these  nerves  than  is  complained 
of  at  the  seat  of  the  myositis.  Indeed,  the  same  patho- 
logical conditions  may  also  affect  nerves  and  their  sheaths. 
But  alteration  of  consistency  cannot  always  be  detected, 
even  in  muscles  that  can  be  easily  felt  ;  and  the  same 
subjective  symptoms  may  be  complained  of  in  muscles 
that  are  weak,  lax,  and  flabby,  probably  owing  to  neural- 
ilia  of  the  intra-muscular  terminations  of  sensitive  nerves 
from  lack  of  nutrition.  Here  it  would  only  be  a  ques- 
tion of  improving  nutrition,  which  may  be  done  by  mas- 
sage and  exercise.  In  either  case,  a  natural  consistency 
of  the  tissues  can  be  again  brought  about  by  manipula- 
tion and  movements. 

Of  thirty-three  cases  of  myositis,  of  spontaneous  and 
traumatic  origin,  treated  with  massage  by  Johnson  (17r- 
chow  a  in/  Hirsch's  Jahresbericht,  1878),  eighteen  recovered, 
fourteen  improved,  and  one  was  without  result. 

Dupuytren's  finger  contraction,  consisting  of  hyper- 
plasia and  induration  of  the  palmar  fascia,  the  result  of 
slight  injury  and  reflex  nervous  irritation,  has,  in  some 
instances,  been  successfully  treated  by  means  of  massage. 
Dr.  Sayre  says  that  by  this  means  alone  he  has  secured 
excellent  results  in  two  cases,  without  resorting  to  any 
operative  procedure  whatever.  In  one  recent  case  of 
elephantiasis  that  fell  into  my  hands,  recovery  resulted 
under  the  use  of  massage,  elevation  of  the  limb,  and 
tight  bandaging.  Professor  Yon  Mosengeil,  of  Bonn, 
has  had  similar  experience  with  two  cases  of  elephanti- 
asis. The  duration  of  treatment  in  these  cases  was  from 
live  to  six  weeks. 

The  oedema  and  superabundance  of  callus  sometimes 
met  with  after  the  union  of  fractures,  can  both  be  speed- 
ily lessened  or  removed  by  the  use  of  massage,  at  the 
same  time  that  the  circulation  is  improved  and  the  muscles 
restored  to  activity.  But  when  oedema  is  dependent  upon 
disease  of  the  heart,  liver,  or  kidneys,  or  an  altered  con- 
dition of  the  blood,  massage  will  not  prove  curative, 
though  it  may  afford  temporary  relief. 

Massage  in  Scoliosis. — In  lateral  curvature  of  the 
spine,  due  to  weak  muscles — habitual  scoliosis — Dr.  A. 
Landerer,  of  Leipzig,  has  obtained  unexpectedly  favor- 
able results  from  manipulation,  percussion,  and  remedial 
movements,  without  spinal  supports.  In  the  JknJ-^" 
Zeitschrift  fur  Chirurgie,  Bd.  23, 1886,  he  has  repo-wl  the 
in  twenty  cases.    J™1™  these 
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Hon  of  the  fluid  was  accelerated  by  percussion  upon 
the  chest  walls  For  this  purpose  the  ulnar  border  of 
tin    band  was  used,  Btriking  at  the  rate  of  two  blows  a 

rod,  or  Bis  bundred  in  five  minutes.  Two  Mtiiin.'- 
were  riven   daily,     Schlegel    believes  thai    percussion 

lit  be  quite  as  useful  in  promoting  absorption  in  other 
portions  ol    the  body,  Buch  as  the  intra-cranial  cavity, 
Bpinal  canal,  etc.,  which  are  not  directly  accessible 
manipulation. 

\\  bile  in  bealth,  natural  movemi  ats  and  ordinary  ex- 

ifflce  i"  keep  the  liver  in  e I  condition  .  yet, 

when  this  organ  becomes  bj  persemic,  these  are  oi  ne<  i  - 
sity lessened  and  inefficient.  At  everj  meal  there isan 
increased  How  of  blood  t"  the  liver,  and  from  over  feed 

ing  there  may  be  too  great  adeterminati f  blood  to 

this  organ,  the  portal  vein  bi  much  filled  and  all 

the  digestive  organs  overtaxed.     When  this  state  of  af- 
fairs lias  been  too  long  continued  without  anytbin 
counteract  it,  then  tilt  hepatic  engorgement,  the 

treatment  of  which  bj  the  douche  and  massage  has  been 
successfully  carried  out  by  Dr.  Durand  Fardel,  Director 
ol  Vichy.  simple  engorgement  of  the  liver  is  susceptible 
of  rcM.liiiii.il  after  long  duration,  though  its  persistence 
j  1 1 :  i  \  lead  to  the  belief  that  hypertrophy  or  induration 
has  replaced  it.  Of  133  cases  noted  by  Dr.  Fardel,  43 
were  said  to  have  followed  upon  acute  attacks  resembling 
hepatic  colic  ;  72  developed  gradually,  and  18  in  a  latent 
manner,  their  advent  being  masked  by  dyspeptic  symp- 
toms The  timi  bonored  treatment  at  vichj  lias  com 
prised  simply  baths  with  the  internal  use  of  the  waters. 

del  lias  added  to  these  massage  and  doui  b<  a  over  the 
hepatic  region.  The  abdomen  is  first  kneaded  altogether, 
after  which  the  hand  is  gently  passed  over  the  hepatic 

ion,  the  skin  "f  which  is  first  squeezed  and  afterward 
the  deeper  i>aris  worked,  and  ihis  is  alternated  with  per- 
cussion bj  the  palmar  surfaces  <>f  the  fingers,  and  finally 
the  liver  itself  is  kneaded,  its  lowi  i  ing  raised  and 

seized  by  the  hand.     The  operation  takes  from  five  to 
twenty  minutes,  and  is  repeated  everj  other  day.     Buoj 
ant   feelings  result,  and  the  massage  is  agreeable  while 
being  done,     intercostal  neuralgia  is  doI  a  contra-indica- 
tion  for  massage  as  it  is  for  the  douche.     1!.\  massage  the 

liver  is  emptied  of  ils  Quids  as  water  is  squeezed  "ill 

sponge  the  circulation  is  favorably  acted  upon,  and  ab- 
sorption hastened.  In  most  cases  this  treatment  is  satis 
factory,  the  general  condition  of  the  patient   improves, 

and  ih.  dyspeptic  sympt s  disappear.    The  entire  treat 

men!  "i  these  cases  maj  last  for  several  years,  hut  what 
Is  gained  at  each  visit  of  a  month  or  so  is  retained,  and 
the  majority  of  the  cases  ultimately  recover. 

En  poorlj  nourished  people  who  gain  flesh  under  mas- 
and  Feeding,  no  small  part  of  their  improvement  is 

I  ■  ;■  -    dt  i  I-,  the  inline  nee  of  massage  over  the  region 

liver  by  which  its  functions  are  .stimulated;  for 

II  i  aids  iju.  gastric  juice  in  emulsionizing  tats  and 

r  digestion;  besides,  its  presence  in  the 
intestuiK  rcites  their  peristaltic  action,  as  do  the  im- 
mediate ana  te  effects  ,,,   Mi Obstructioi 

''  hicts  from  catarrhal  swelling,  or  col 


I 


&ionhas  been  used  for  this  purpose  but  massag     .     • 

fnlWused  would  act  much  more  directly.    For  attempt- 

,1  :     isinte.ra.i.,,  of  an   impacted   b.luury fc«  culu£ 

mmends  that   firm  friction be 

»,  i,  the  lin-eis  along  the  intern..'  margin  ol  the 

IX'U'ard  'the'! '^astrium  and  umbilicus,  while  the P- 


posite  side,  posteriorly,  is  supported  by  the  other  Lund 
spread  out  and  firmly  applied. 

Atony    of    the    muscular   coat    of   the   stomach   or  in 
kestines,  with  deficient  peristaltic  action  and  consequeoj 
disturbance  of  digestion,   accompanied   with   distention 
from  ilatus  or  Bohd  contents,  is  usuallj    benefited  to  n 
marked  degree  bj  means  of  massage,  after  ordi nan 
cise  and  other  mi  asures  have  tailed.    When  the  aliment- 
ary canal  is  distended  hy  gas  or  overburdened  h\  solid  con- 
tents, the  nutrition  of  its  walls  must  suffer  from  languid 
Circulation,  as  any  muscular  organ  would  that  wat 
tinualh  stretched  and  inactive.     Here  massage  in< 
the  circulation  and,  at   the  same  time,  pushes  along  the 
contents  of  accessible  portions  of  the  stomach  and  in- 
testines, besides  directl)  stimulating  the  muscular  tihres 
to  contraction  and  reacting   on  the  nerve-centres,  thus 
improving  function  and  organization.     That   benefit  is 
more  likely  to  result  from  repeated  treatments  than 
immediate  effect,  would  show  that  the  nerve-centres  that 
preside  over  these  functions  have  undergone  a  nutritive 
change  which  has   taken   time   to   produce,   and 
that  the  improvement  would  most  likely  he  lasting 
usually  i-. 

It  is  customary  to  dismiss  the  subject  of  massage  in  in- 
testinal obstruction  by  saying  that  it  does  no  good  and 
only  wastes  time,  without  bringing  forward  any  evidence 
in  support  of  the  same.  If  all  accounts  he  true,  and  they 
are  properly  vouched  for.  massage  in  such  cases  has 
often  had  the  .He.  i  of  rendering  unnecessary  a  grave  >ur- 
ical  operation,  the  propriety  of  w  hi<  h  is  always  douht- 
ul  in  view  ■■!  the  great  uncertainty  of  success  in  thus 
endeavoring  to  relieve  cases  of  intestinal  obstruction    At 

a  meeting  of  the  Royal   Medical  and  Cllirurgical  Society, 

which  was  reported  in  the  London  Lancet  tor  December 
lv.  1875,  Dr.  Brinton  pointed  out  that,  of  si\  hundred 
cases  of  intestinal  obstruction,  forty-three  percent,  were 
due  to  intussusception,  and  that  of  these  from  thirty  to 
forty  percent  terminated  favorably.  Dr.  Brinton 
that  the  operation  of  gastrotomy  tor  the  relief  of  these 
cases  i^  only  of  \  alue  in  the  earlier  stages  of  the  all  eel  ion. 
when  the  condition  is  one  of  obstruction  and  not 
teritis,  [nth  London  Lancet  for  July  27,  1872,  is  given 
••  a  full  account  of  a  case  of  intestinal  obstruction  of  five 
da_\  s  duration,  cured  by  kneading  after  injection  per 
rectum."  To  the  right  of  the  umbilicus  and  above  it. 
there  was   distinct    hardness,  which   gave  the   impression 

that  a  transverse  coil  of  the  bowel  could  he  felt  above, 
bending  u| a  vertical  one  below.  The  vomited  mat- 
ters win  brown,  with  flocculi  of  a  darker  color,  but  not 
stercoraceous.  Anodynes,  hot  fomentations,  and  injec- 
tions had  been  thoroughly  used,  but  no  relief  was  ob- 
tained    until    the  abdomen   was    kneaded   by   Su 

bouse;  and  the  report  further  says  that  "it  can 
hardly  be  doubted  that  tin  life  of  the  patient  was  saved 
by  the  kneading  of  the  belly  ;  and  so  satisfactory  an  issue 
may  well  encourage  other  surgeons  to  adopt  a  similar 
procedt 

Mi  C,  P.  Putnam  has  reported  a  case,  of  intussuscep- 
tion of  the  large  intestine  in  a  child  five  months  old,  suc- 
cessfully treated  by  injections  and  massage.  M 
■was  applied  to  the  tumor  to  lessen  the  hyperemia  and 
oedema,  and  under  this  treatment  the  tumor  became 
ml  short.  1/,  s  J, ,n riml,  April 

21,  1881).     Buch  has  used  massage  successfully  in  tour 
cases  of  intussusception,  the  patients  recovering.    One  was 
Of  strangulation  at  the  ileo-<  aecal  valve.     The  other 
mations.     It  is  impossible  to  fix  the  seal 
ol  strangulation,  unless  the  tumor  formed  by  the  arrested 
matters  can  be  felt.      Then  massage  is  used,   so  as  to 
push  the  taoal  mass  p.-,M  the  constriction,  and  afterward 
stretching  is  made  so  as  to  remove  the  invagination.     It 
always  advantageous  to  displace  the  lac-d  mass  and 
'■'  ive  it  to  another  part  of  the  intestine.    1!\  this  means 
' :|"  '"ken  up  into  small   fragments,  so  that  purgative! 
":'~""'-ed  better  in  expelling  them,  and  it  is  for  this 
massaS"      it    is  not   a   contra  indication   for   the  use  of 
1 '".,'.""  ','.''  the  scat  of  constriction  cannot  be) 
Bitterun,  .  ,,„,.,     October  11,  188 
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ports  two  cases  of  intestinal  obstruction  with  vomiting 
of  fa?cal  matter,  in  which  massage  was  used  and  the  pa- 
tients recovered.  This  author  says  that  "these  cases 
show  that  in  obstruction  of  the  intestines,  massage  of  the 
abdominal  region  can  bring  about  quite  unlooked-for 
results  when  other  means  have  failed.  Before  having 
recourse  to  such  extreme  measures  as  puncture  of  the 
intestines,  enterotomy,  or  gaslrotomy,  it  is  important  to 
try  massage." 

Scerbsky  and  Kronlein  have  also  reported  like  favor- 
able results  in  cases  where  massage  formed  a  prominent 
part  of  the  treatment.  Dr.  Kriviakin,  in  the  L<hi<1<>u 
Medical  Record,  August  15,  1885,  warmly  recommends 
deep  massage  of  the  abdomen  as  a  powerful  curative  in 
cases  of  intestinal  obstruction.  He  considers  that  it  is  in- 
dicated in  intestinal  obstruction  of  every  kind.  He  has 
given  the  details  of  four  cases,  in  three  of  which  massage 
was  effectual  in  bringing  about  profuse  defecation,  the 
patients  recovering.  The  fourth  case  was  hopeless.  It 
was  that  of  a  weak,  decrepit  man,  with  constipation  of 
twelve  days'  duration,  filiform  pulse,  fetid  eructations 
and  vomiting,  cold,  viscid  perspiration,  and  in  a  semi- 
comatose state.  After  the  administration  of  two  grains  of 
camphor,  and  an  effervescent  enema,  massage  was  tried, 
and  half  an  hour  after  this  a  free  discharge  of  hard  faecal 
lumps,  suspended  in  fluid,  ensued.  But  the  collapse  be- 
came worse,  and  five  hours  later  the  man  died.  No  au- 
topsy was  allowed. 

None  of  these  observers  has  clearly  defined  the  man- 
ner in  which  massage  should  be  used  to  relieve  intestinal 
obstruction.  It  should  not  be  employed  if  there  are,  any 
suspicions  of  enteritis  or  sloughing.  It  is  only  in  the 
early  stage  of  this  affection  that  massage  or  surgical  in- 
terference has  proved  effectual.  The  milder  procedure 
should  be  tried  first.  When  the  case  is  one  of  intussus- 
ception with  an  impacted  mass  of  fteces,  there  arc  special 
indications  for  the  use  of  massage  ;  for  what  mechanical 
agency  can  be  more  likely  to  pull  out  a  portion  of  inva- 
ginated  intestine,  disperse  a  mass  of  fa?ces,  and  push  it 
through  a  constricted  opening  than  massage  properly  ap- 
plied ?  The  manner  of  doing  massage  here  that  would 
most  commend  itself  would  be  by  gentle  stroking  and 
kneading  at  a  short  distance  beyond  the  distal  or  rectal 
end  of  the  mass,  in  the  course  of  the  intestine  toward  the 
anus,  continuing  to  work  in  the  same  direction  and  in  the 
same  manner,  gradually  proceeding  backward  upon  and 
beyond  the  tumor.  Massage  has  been  effectual  in  every 
instance  that  we  have  heard  of.  It  may  have  failed  in 
many  more  that  we  have  not  heard  of.  The  weight  of 
surgical  opinion  is  against  it. 

A  case  of  induration  of  the  cellular  tissue  around  the 
kidney,  the  result  of  perinephritis,  the  pressure  of  which 
upon  "the  nerves  in  its  vicinity  caused  rebellious  neural- 
gia and  wasting  of  the  muscles  of  the  leg  and  hip,  was 
cured  by  massage  at  the  hands  of  Dr.  Winiwarter.  Dr. 
Weissenbcrg  reports  the  case  of  a  military  surgeon  who 
had  three  attacks  of  peritonitis  in  three  years.  For  three 
years  after  the  last  attack  pain  was  continuous  and  ag- 
gravated by  motion,  with  a  feeling  of  heaviness.  These 
symptoms  were  accounted  for  by  a  hard  tumor,  the  size 
of  a  goose's  egg,  in  the  ileo-ewcal  region.  Under  massage 
this  old  inflammatory  exudation  from  the  peritoneum  dis- 
appeared, and  the  patient  recovered.  This  case  illus- 
trates the  increased  capacity  for  absorption  by  the  perito- 
neum under  the  stimulus  of  massage.  This  agent  exerts 
a  similar  influence  upon  indurations  and  exudations 
wherever  they  can  be  reached  by  it,  whether  around  in- 
testine, kidney,  uterus,  or  in  other  places. 

Taxis,  for  the  reduction  of  hernia,  is  a  sort  of  external 
massage  requiring  skill,  tact,  and  care;  and  the  dilata- 
tion of  strictures  is  an  internal  massage,  of  late  improve/ 
on  by  combining  it  with  external   massage  where  * 
stricture  is  accessible  to  this.     Each  method  has  *"& 
advocates  ;  thus  Bardinet  made  use  of  interna''1    ot  a 
alone  by  the  repeated  introduction  and  ^it>" .  ,assa».e 
sound,  while  Professor  Antal  employed  g^ji.,   ^  ^e]]~ 
alone,  with  success,  in  impermeable  §t^r„_    f  .  '"".',s 
urethral  indurations.     Professor  An*        ere  Samea  m 
of  eight  or  ten  minutes,  and  good 


from  three  to  eight  days,  the  callous  tissue  disappearing 
and  the  constricted  urethra  admitting  of  the  passage  of 
sounds.  Internal  massage  acts  only  upon  the  thin  layer 
of  tissue  immediately  surrounding  the  urethra  ;  the  ex- 
ternal causes  the  absorption  of  the  entire  hyperplasia,  and 
in  many  cases  can  be  used  in  preference  to  urethrotomy. 
The  method  of  Professor  Antal  is  of  the  utmost  value  in 
those  cases  in  which  the  urethra  will  not  admit  of  the 
passage  of  a  bougie  (Centra IMatt  fur  die  gesammie  Thau- 
pie,  July,  1884). 

For  many  years  physicians  have  practised  massage,  of 
the  uterus,  through  the  medium  of  the  abdominal  walls, 
as  a  means  of  overcoming  inertia  of  this  organ  during 
labor,  and  when  its  contractions  are  partial  or  irregular  ; 
also  when  there  is  post-partum  hemorrhage  or  danger  of 
the  same  ;  and,  with  modified  position  and  pressure,  locor- 
rect  malpositions  of  the  foetus,  as  well  as  for  the  expres- 
sion of  the  placenta.  Within  the  past  twelve  years  mas- 
sage has  been  gradually  growing  in  favor  for  other 
abnormal  conditions  than  those  attending  the  parturient 
state — principally  in  enlargement  of  the  uterus  from  sub- 
involution or  areolar  hyperplasia,  and  for  the  removal  of 
adhesions  and  exudations  in  its  neighborhood.  Credit 
has  been  given  to  the  Swede,  Major  Brandt,  for  having 
been  the  first  to  use  massage,  in  1874,  for  the  local  treat- 
ment of  uterine  affections  ;  but  eight  years  before  this 
Dr.  A.  D.  Sinclair,  of  Boston,  employed  massage  of  the 
uterus  and  its  surroundings,  with  the  patient  in  the  genu- 
pectoral  position,  for  the  correction  of  retroversions  and 
retroflexions.  The  next  to  interest  himself  in  this  was 
Dr.  Gustaf  Norstrom,  of  Stockholm  (Le  Mouvement 
Media/!,  July  8,  1876).  He  found  massage  especially 
successful  in  chronic  metritis  that  had  not  arrived  at  the 
period  of  induration,  and  after  this  in  hsemorrhagic  me- 
tritis. He  also  obtained  good  results  in  prolapse  of  the 
vagina,  and  in  chronic  inflammations  of  the  ovary.  The 
catamenia,  acute  and  subacute  affections,  and  pregnancy 
are  contraindications.  In  his  report  of  1876  is  given 
his  experience,  which  had  then  extended  over  two  years 
and  a  half,  and  which  shows  that  in  138  eases  of  chronic 
metritis,  he  obtained  43  complete  cures,  and  more  than 
70  nearly  complete  ;  9  cases  of  hsemorrhagic  metritis 
were  cured,  and  in  7  cases  of  sterility,  complicating 
chronic  metritis,  there  occurred  conception  in  2  soon 
after  the  cure.  In  the  course  of  his  operations,  he  baa 
never  had  a  fatal  termination  nor  the  supervention  of 
general  peritonitis. 

The  method  consists  in  introducing  an  index-finger 
into  the  cul-de-sac  behind  the  cervix,  so  that  the  posterior 
surface  of  the  uterus  is  reached.  This  is  then  raised  as 
high  as  possible,  while  the  fingers  of  the  other  hand 
grasp  and  knead  the  uterus  through  the  abdominal  walls. 
Sometimes  the  uterus  is  pressed  against  the  lateral  walls 
of  the  pelvis,  sometimes  against  the  posterior  .surface  of 
the  symphysis  pubis.  Massage  acts  in  these  cases  h?  re- 
moving and  preventing  inflammatory  stasis,  by  produc- 
ing resorption  of  leucocytes  and  elements  wl,v''  have 
migrated  into  the  surrounding  tissue,  and  "v  restoring 
tonicity. 


Jackson,  Bunge,  Oram,  and  othfl-e  "aveals°  used  mas- 
sage in  similar  cases  with  fayy,'  /],,,  „, 
6.,,  „,    ,  ...  ...  'he  improvement  of  the 


le  results.     Each  has 


contributed  something,  eit&fin h nr 1      „  t  l    7  °T  Ule 

method,  or  in  more  dj^gfEf wfl^  "f  apPr°,' 
,       ■  ao<-  uas  now  lound  a  recop-niVpd 
pnate cases;  so  that,  though  other  LcKsTot 

place  ,n  gvnecrfneal  compression  or  extension   may be 
water,  and  .-same  purpose.     Dr.  Jackson,  of  CWcLo 
used   for    that   all    cases    of   uterine   enlareeme  t   oh 
pomts-'e  return  of  the  venous  circulation      tm^  ■  V 
st,;are  to  lessen  the  undue  and  pSlly  8ta^t  /^ 


ant  sup- 
stasis,   and  to  promote 
en- 

he  h»s  »J>.     Not  even-  ?,i  y  ',er-S'°S'e,  meaDS  """' 
uterus  „  l-rV^-Sf  AS« fifcJ&S! 
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having  a  doughy  elasticity,  its  sinuses  gorged  with  blood, 
•Hid  newly-formed  connective  tissue  in  its  walls,  When 
the  ime  firm  and  indurated  like  cartil 

ml  all  other  remedies  will  be  useless,  Jackson  Is 
nl  the  opinion  thai  the  pains  and  discomfort  accompany- 
ing enlargement  of  the  uterus,  though  usually  referred 
to  this  organ,  nre  reallj  seated  in  the  walls  ol  the  abdo- 
men l  in  —  are  first  subjected  to  gentle  and  superficial, 
then  to  more  deep  and  rigorous  massage,  until  sensitive- 
reases   sufficiently    lo   allow  the  uterus    to  be 

tied,     if  this  cannot  be  done  effectually  through  the 
abdominal   walls,  two  fingers  are  introduced   into  the 
ad  the  uterus  is  by  turns  pushed  forward,  back- 
ward, and  upward,  and  subjected  to  momentary  squeez 
the  hand  <ni  the  outside  and  tin-  fingers  on 
the  inside. 

w  In  11  the  hyperplasia  Is  dependent  upon  somi 
condition  outside  of  the  uterus,   such  as  inflammatory 
exudations  in  the  pelvic  cellular  tissue,  and  when  spots 
iif  tenderness  and   indurated   fibrous   bands  arc   found 
lixini:"  the  utrru^  in   •  l  position,   the  en- 

largement will  remain  so  long  as  these  continue,  owing 
to  the  disturbance  of  the  circulation  which  passes  through 
the  cellular  tissue  in  going  to,  and  coming  from,  the 
uterus.  The  removal  or  these  conditions,  external  to  the 
uterus,  musl  be  secured  before  any  diminution  can  be 
obtained  in  its  size  For  this  purpose  l>r.  Otto  Bu 
of  Berlin  (Berlin.  Klin,  i1  June  19,  1882),  has  used 

massage  to  gel  rid  of  the  sequelae  of  peri-uterine  cellulitis 
and  pelvic  peritonitis  which  had  not  yielded  to  the  cus 

iry  methods  of  treatment.  When  engorgement  of 
the  uterus  was  also  present,  as  in  subinvolution  and 
retroflexion,  he  found  this  method  excellent.  As  hi- 
objeel  was  the  loosening  of  adhesions  and  the  dispersion 
(if  indurations,  the  manipulations  were  directed  toward 
tin-  liberation  of  these,  working  around  the  uterus  and 
pushing,   pulling,  or  raising  ii  in  such  ways  as  would 

detach  the  adhesions.     The  - 1  i  fleets  of  this  treatment 

showed  themselves  by  the  dispersion  of  the  pathological 
products,  by  furthering  the  circulation,  and  by  exciting 
contraction  of  the  uterus,  one  patient  declared  that 
while  being  matseed,  sin-  felt  real  after-pains,  although 
four  years  had  elapsed  since  her  last  confinement.  Cases 
Men  successfully  treated,  in  which  the  uterus  was  so 
closelv  lived  to  one  or  another  part  of  the  pelvic  walls 
by  adhesions,  that  at  first  it  was  not  possible  to  penetrate 
between  them.  Precaution,  tact,  and  skill  were  necessarj . 
Injections  of  warm  water  preceded  the  use  of  massage. 
I'  acts  in  the  same  manner,  bul  not  so  effectually. 
When  there  are  inflammatory  products  in  the  culrd* 
ol  Douglas,  or  in  the  perivaginal  tissue,  Bunge  is  of 
the  opinion  that  less  benefit  proceeds  from  the  custom- 
ary local  medication  than  from  the  mechanical  pressure 
nude  in  applying  it  by  the  speculum.  When  purulent 
or  bmioua  products  arc  present  or  suspected,  massage  is 
'"'"'■'  ii.  licated  Dr.  II.  P.  Orum  and  Professor  Howitz 
haw  to,,ui  massage  efficacious  in  removing  the  after 
effects  ol  i  ,  utenne  cellulitis  when  other  means  had 
failed.  unaei  ^influence  the  infiltration  of  the  con- 
nective ti  \  ,  jjarametritis,  was  speedih  absorbed 
in  the  majontj  ol  ca  ■ 

Dr    Prochownik,  "'         ,  ,  , 

IMeynecological  '"";-;     ,:p  ."T''  *»**&  »' 

"1-   '''  Medeane,  January  8, 

Son  account  of  the  pain  it^ ;  with  the  treat- 


A^SSfS 


ricinl,  contracted  remnar 
re  cured   and  l 


satly  improved.     1"  1" 


the  hands  and  the  fingers  in  the  region  of  the  uterut 
also  employed  in  some  cases  passive  massage.     For  this 
purpose  a  series  of  vulcanite  cylinders  were  employed  to 
•jradualh  dilate  the  parts  contracted  by  cicatrix  or  spasm. 
Ilassagi  ol   Lhi    uterus  and  its  surroundings  should  only 
be  employed  after  having  exhausted  every  other  mi 
lor  it  is  tedious  and  painful.     It  ought  always  to  bed 
by  the  physician  himself. 

Bartholow,  electricity  is  of  value  in  uter- 
ine disorders  only  when  there  is  no  hyperplasia  of  the 
connective  tissui       According  to  the  various  ■ 
mentioned,  massage   is  ol    ureal    value   when  there  is  hy- 
perplasia of  the  connective  ti- 

But   general   massage  alone,  without   any  local  treat- 
ment whatsoever,  has  produced  favorabli  results  in  < 
similar  to  those  under  consideration.    In  1876  Dr.  Henry 
B,  Stoddard  and  I  published  several  eases  thus  ti, 
with  marked  benefit  alter  the  apparent  failure  of  other 
means.     Improvement  in  the  local  ami  general  condition 
resulted,  with  better  Bleep  ami  digestion.    Weir  Mitel. 
plan  of  rest  and  excessive  feeding  made  possible  by  □ 

and  electricity  (already  referred  to  under  the  head 
of  Massage  in  Affections  of  the  V  -  ,  stem,  at  | 

is  undoubtedly  the  best  for  many  of  tin  Dr. 

Asp  has  also  obtained  favorable  r<  suits  bv  m<  an-  of  i 
eral  massage  and  medical  gymnastics,  without  any  local 
manipulation.    Qpto  thi  ed  in  this 

way  ;.'  i  asi  -  of  uterine  affections.  Of  these  :!■">  were  called 
cases  of  chronic  inflammation  of  the  uterus  ;  15  of  these 
recovered,  13  were  much  improvfld,  and  7  remained  as  he- 
lore  treatment.  The  average  length  of  time  ol  treatment 
for  those  w  ho  recovered  was  S.tj  \m  .  k-  fi  r  single  women, 
and  15.4  week-  for  married.  Eleven  cases  of  anteflexion 
and  one  of  retroflexion  were  also  treated  in  thi-  general 
way.  1  hiring  the  treatment  the  subjective  sj  mptoms  dis- 
appeared and  the  patients  felt  perfectly  well,  the  flex 
remaining  unchanged.  Four  of  the  cases  were  chronic 
inflammation  of  the  surroundings  of  the  uterus,  and  :', 
of  these  improved  much  in  from  lour  to  twelve  weeks. 
In  one  case  of  myoma  and  another  of  fibroma  of  the 
walls  of  the  uterus,  the  general  condition  of  the  patients 
improved,  hut  not  the  local  i  Virclvow  and  Hired 
bericht,  vol.  ii..  p.  570,  18 

I  have  so  often  observed  an  increase  in  the  quantity  of 
the  catamenia,  and  an  earlier  appearance  than  usual,  in 
women  who  are  to  all  intents  and  purposes  well,  and  who 
have  had  massage  of  the  hack  or  general  massage  for 

some   slight   ailment-,  that   1  have  finally  collie  to  regard 

this  as  one  ol  the  physiological  effi  ctsof  massage.    Even 
ma--  tor  a  joint  or  muscular  affection  is  fre- 

quently  followed  by  an  earlier  appearance  and  a  longer 
-ta\  01  tie  monthly  visitor. 

In  amenorrhea  ami  dysmenorrhea,  where  neither  local 
treatment  nor  operative  procedure  i-  indicated,  genera] 
massage  i-  a  good  mean-  to  employ,  especially  in  atony  of 
the  nervous  or  vascular  system,  and  when  no  abnormal 
of  tin  blood  exists,  hut  rather  a  condition  ol  torpor 
ol  the  pelvic  organ-.  In  such  condition-  massage  may 
he  employed  with  advantage  during  the  catainenial 
periods,  a-  well  a-  in  the  interval-:  hut  when  the  flow 
iperabundant,  i  should  he  omitted,  not  only 

during  the  period,  but  also  lor  a  day  or  two  before  and 
after. 

Dougl  -  Graham. 

MASSANETTA  SPRINGS.  Location,  Koekingham 
County.  \'a.  ;  Post-office,  Harrisonburg,  Kockingham 
Count} .  Ya. 

Access. — Bj  Baltimore  &  Ohio  Railroad  to  Harrison- 
burg, thence  by  stage,  four  miles  to  the  Springs 
Tun;  \n  i  i  ii   Profi  bi  a  -    -Thi-  water  act-  as  a  <li- 
tic  and  as. a  tonic.     It-  chief  claim  relates  to  the  cure 
h'-onic  malaria,  to  which  many  responsible  pi 


■ "'"""'I  V,       , ',.',-.,  in,  i,;.li,-:.li..i. 


neai  I  "rings  are   situated   ill   the    Shenandoah   Valley, 
;"'!''nU1'   -aneita  Mountain.     The  hotel  at  the  Spi 

,     1  ,^'ventv. 
is  exporteu  i-  ,h  sjul  .m(,  (..ir,,onaU.d   is  ijottled,  and 

-  points. 
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massage. 

Mastoid  Operations, 


Analysis — (Professor  J.  W.  Mallet). — One  imperial 
gallon  contains  : 

Grains. 

Calcium  carbonate 1-1.778 

Magnesium  carbonate 6.949 

Irun  (ferrous)  carbonate 0.375 

Manganese  carbonate 0.052 

Sodium  carbonate    1.128 

Lithium trace 

Ammonium  chloride 0.012 

Potassium  chloride 0.103 

Fotassium  sulphate 0.113 

Calcium  sulphate , 0.419 

Alumina 0.104 

Arsenious  oxide  .(in  salt) trace 

Phosphoric  acid trace 

Silica 1.134 

Organic  matter  0.480 

Carbonic  anhydride  united  to  carbonates  as  above  to 
form  acid  carbonates  10.570 

Total 30.343 

Gases.  Cubic  in. 

Nitrogen 80.07 

Oxygen 8.44 

Carbonic  anhydride 2  .04 

Marsh  gas 2.25 

Total 100.00 

Temperature 50.7° 

G.  B.  F. 

MASSENA  SPRINGS.  Location  and  Post-office,  St. 
Lawrence  County,  N.  Y. 

Access. — By  stage  from  Norwood,  a  station  on  the 
Rome,  Water'town  &  Ogdensburg,  and  Ogdensburg  & 
Lake  Champlain  Railroads. 

Analysis — (Professor  Ferd.  F.  Meyer). — One  pint  con- 
tains : 

Grains. 

Carbonate  off  iron 0.045 

Carbonate  of  lime 0.422 

Chloride  of  potassium 0.063 

Chloride  of  sodium 9.901 

Chloride  of  magnesium 3.741 

Sulphate  of  soda 0.437 

Sulphate  of  lime 7.010 

Hyposulphite  of  soda 0.520 

Phosphate  of  soda 0.105 

Bromide  of  magnesium 0.084 

Sulphuret  of  sodium 0.170 

Silicate  of  soda  and  organic  compounds 1.397 

Total 24. 033 

Gas.                                                                          Cubic  in. 
Sulphuretted  hydrogen 0.603 

Therapeutic  Properties. — These  are  well-known 
salt-sulphur  waters  of  a  mild,  though  efficient,  class, 
and  enjoy  an  excellent  reputation  for  their  effects  in  dis- 
eases of  the  skin,  rheumatism,  etc.  Hot  baths  are  pro- 
vided. 

These  springs  are  located  on  the  banks  of  the  Rac- 
quette  River,  in  the  northern  portion  of  New  York  State, 
on  the  western  border  of  the  Adirondack  region.  The 
scenery  is  beautiful,  and  there  are  attractivedrives  and 
good  fishing.  67.  B.  F. 

MASTERWORT  {Rhizoma  Imperatorm,  Ph.  G.;  Im- 
peratoire.  Codex  Med.).  The  root  of  Imperatoria  Ostru- 
thium  Linn.  (Peucedanum  Ostruthium  Koch) ;  order  Um- 
belliferce. 

The  use  of  this  root  is  a  relic  of  ancient  medicine,  in 
which  it  was  much  employed  for  many  diseases.  It  is  a 
stimulant  stomachic,  of  the  musk-root  and  angelica  type, 
and  may  well  be  replaced  by  them,  or  even  omitted  with- 
out any  substitute.  It  contains  oil,  resin,  peucedanin, 
etc. 

Allied  Plants,  etc. — See  Anise.         W.  P.  Bolles. 

MASTIC,  Codex  Med.  (MasUche,  U.  S.  Ph.  ;  Br.  Ph.). 
The  resin  of  Pistacia  Lentiscus  Linn.,  the  Lentisk  ;  Order, 
Anacardiacece,  a  graceful  little  tree  with  slender,  brown- 
ish-gray branches,  and  evergreen  pinnate  leaves.  Its 
flowers  are  very  small,  dicecious,  in  erect  axillary  spikes  ; 
its  fruit  consists  of  little,  dry,  red  berries,  about  as  large 
as  cubebs.  Large  resin-canals  exist  just  beneath  the  sur- 
face of  the  thin  bark,  from  which  a  certain  amount  of 


turpentine  exudes  spontaneously.  The  Lentisk  is  a 
native  of  numerous  countries  bordering  upon  the  Medi- 
terranean, Syria,  Greece,  Italy,  Spain,  and  parts  of  Africa. 
It  is  also  abundant  upon  the  Mediterranean  islands,  of 
which  one,  Scio  {Chio),  has  always  been  famous  for  it. 
It  is  on  this  one  only  that  the  resin  is  collected  to  any 
important  extent. 

Mastic  is  a  drug  of  venerable  antiquity,  being  men- 
tioned by  the  early  Greek  and  Latin  writers  upon  medi- 
cine and  natural  history  two  thousand  years,  or  so,  ago. 
It  has  kept  in  use  ever  since,  and  several  hundred  years 
ago  entered  into  the  formation  of  numerous  medicines 
and  plasters,  and  was  highly  prized.  It  is  now  fast  be- 
coming obsolete,  so  far  as  medicine  is  concerned. 

It  is  collected  in  the  northern  part  of  Scio,  whose  po- 
litical fate  for  centuries  depended  upon  its  importance, 
from  cultivated  (male)  trees  planted  for  the  purpose,  by 
making  light  incisions  in  the  bark,  through  which  it 
flows  in  little  rounded  tears,  and  on  which  it  slowly 
hardens  in  the  same  shape.  Two  or  three  weeks  after  the 
tapping  the  collectors  revisit  the  trees  and  collect  the  little 
tears  from  the  bark,  and  from  the  ground,  to  which  some 
of  them  have  fallen.  This  product  is  afterward  sorted,  ac- 
cording to  whiteness,  cleanness,  and  shape,  into  several 
grades,  and  so  sold.  The  best  of  that  which  reaches  us  is  in 
pale  yellow  tears,  of  the  size  of  a  large  pea  and  smaller, 
with  dusty,  i  ipaque  surfaces,  and  perfectly  clear  and  glassy 
fracture.  Odor  and  taste  pleasantly  terebinthinous  ;  text- 
ure, brittle,  but  softening  in  the  mouth.  Mastic  contains 
a  very  little  essential  oil,  about  ninety  per  cent,  of  resin, 
soluble  in  alcohol,  and  ten  of  another  resin  soluble  in 
ether,  but  not  in  alcohol. 

The  medicinal  action  of  mastic  is  exactly  that  of  other 
turpentines,  although,  perhaps,  on  a  sightly  milder  scale 
than  the  most  active  of  them,  that  is,  a  local  and  renal 
stimulant.  It  has  been,  and  still  is,  in  the  East,  employed 
as  a  sort  of  dentifrice,  and  as  a  temporary  filling  for 
carious  and  aching  teeth.  It  has  figured  in  numerous  old 
mixtures  and  plasters,  but  is  now  nearly  obsolete  in  Eu- 
ropean and  American  medicine.  Out  of  respect  to  old 
tradition  it  is  still  used  in  the  Pilulce  Aloes  cc  Mastiehea 
of  the  Pharmacopoeia,  which  are  one-sixth  mastic. 

Allied  Plants. — The  genus  is  a  small  one  of  resin- 
bearing  trees  and  shrubs,  mostly  European  and  Asiatic, 
of  which  several  are  sources  of  commercial  products 
(resins).  P.  Ten  bin  th  in  us  Linn. ,  furnishes,  from  the  same 
island,  another  famous  product,  Chian  Turpentine,  which, 
after  having  been  employed  for  centuries,  became  wholly 
obsolete  in  the  present  one,  until  revived  about  seven  or 
eight  years  ago,  on  account  of  its  supposed  efficacy  in  in- 
ternal cancers.  It  has  nearly  passed  into  forgetfuluess 
again.  Cashew  Trees,  the  various  Sumachs,  and  Pistachia 
Nuts  are  also  furnished  by  the  order. 

Allied  Drugs. — See  Turpentine.       IF.  P.  Bolles. 

MASTOID  OPERATIONS.  Under  this  title  are  in- 
cluded two  fundamentally  different  operative  proced- 
ures :  the  so-called  Wilde's  incision — a  mere  cutting  of 
the  soft  integuments  over  the  mastoid  process  down  to 
the  surface  of  the  bone, — and  perforation  of  the  bone 
itself,  either  by  means  of  chisels  and  gouges,  or  by  means 
of  some  form  of  drill. 

Wilde's  Incision. — This  procedure  was  first  suggested 
by  Sir  William  Wilde,  of  Dublin,  in  1853,  for  the  pur- 
pose of  relieving  deep-seated  pain  in  the  mastoid  region, 
dependent  upon  acute  inflammation  of  the  middle  ear 
and  communicating  bone-cells.  Experience  has  shown 
that  this  operation,  which,  when  properly  performed,  is 
perfectly  free  from  danger,  is  one  of  the  most  effective 
means  at  our  command  for  arresting  the  progress  of  an 
acute  inflammation  of  the  middle  ear.  The  steps  of  the 
operation  are,  in  brief,  as  follows  :  The  operator  should 
ascertain  with  the  forefinger  of  the^left  hand  the  location 
of  the  tip  of  the  mastoid  process  ;  "the  latter  serving  as  a 
guide  in  determining  the  lower  limit  of  the  incision,  and 
also  in  a  measure  the  direction  in  which  it  should  be 
made.  He  should  then  introduce  the  point  of  a  sharp- 
pointed  bistouri  into  the  skin  at  a  distance  of  an  inch  or  an 
inch  and  a  half  above  the  tip  of  the  process,  and  not  less  than 
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half  an  Inch  from  the  angle  where  the  skin  over  the  mas- 
toid process  \a  reflected  outward  upon  the  auricle  The 
im  ision  Bhould  be  carried  down  to  the  tip  of  the  proceas 
and  through  the  periosteal  covering  of  the  bone,  li  the 
patient  ha-  sufficient  aerve  ii  will  not  be  necessary  to  ad 
ministei  a  general  anaesthetic,  as  the  pain  isoi  but  short 
duration.  Dr.  J.  West  Roosevelt,  ol  this  city,  has  found 
that  by  injecting  a  two  percent,  solution  ol  hydrochlo 
caine  Into  the  deeper  layers  ol  the  skin  along  the 
line  of  the  proposed  incision,  the  patient  experiences  al 
most  no  pain  during  the  subsequent  operation.  After  1  in- 
incision  has  been  made,  everything  should  be  done  to  favor 
ding  and  oozing  of  serum  from  the  cut  surfaces 
With  this  object  in  view,  the  wound  should  at  Brst  be 
sponged  with  tepid  water,  or  with  a  tepid,  weak  solution 

(\  to  2,000 o)  8,1 )  of  bichloride  ol  merCury,    When  the 

bleeding  has  ceased,  a  -mall  piece  of  linen,  wet  with  the 
bichloride  solution,  should  be  laid  over  the  wound,  and, 
over  this,  flaxseed-meal  poultices  Bhould  be  applied,  at 
intervals  of  Bay  half  an  hour,  for  three  or  four  hours 
i secutively.  In  very  many  cases  this  simple  opera- 
tion, especially  it  associated  w  ith  paracentesis  oi  the  mem- 
inana  tympani,  and  with  the  frequent  use  of  tin- warm 
douche  in  the  external  auditory  canal,  will  arrest  the  fur- 
ther progress  of  an  otitis  media  acuta,  which,  without 
i  vigorous  interference,  would  be  very  likely  to  as- 
sume serious  proportions. 

In  some  cases  in  which  the  inflammation  of  the  middle 

car   had    been   going  on  for  BO  Ioiil;  a  period,  and  in  BUCh 

a  si  vere  manner,  that  the  more  fundamental  operation  of 
pi  rforating  the  bone  seemed  rather  to  be  called  for,  I 
have  succeeded  in  effecting  a  cure  by  means  of  the  fol- 
lowing procedure,  which  may  be  spoken  ol  as  a  m< 

,   of   Wilde's  incision.      It   consists   in  stuffing   the 
wound,  alter  all  the  bleeding  has  ceased,  with  a  pledget 

Of  lint  or  prepared   oakum   to  which  a   Strong  thread  has 
(irmly  attached,  and  allowing  it    to   remain    in    the 

wound  until  a  process  of  suppuration  bas  been  well  es- 
tablished— say  lor  from  two  to  three  or  fourdays.  After 
the  wound  has  been  Btuffed  in  the  manner  described,  an 
occasional  series  of  poultices  will  he  found  useful  in 
hastening  the  desired  development  of  suppuration.     As 

,-oon  as  this  ha-  been  effected,  tie-  plug  may  lie  pulled 
out  from  the  wound,  which  should  thi-n  '»•  sj  ringed  with 

■a  weak   bichloride  solution  tw •  three  times  a  day, 

and  dressed  with  simple  dressings,  as  in  the  case  of 
any  ordinary  open  wound.     This  procedure  i-  sometimes 

impanied  bj  extensive  oedematous  infiltration  of  the 
entire  side  of  the  head,  and  even  occasionally  by  a  de- 
cided perio-tiiis,  with  accumulation  of  pus  between  the 
periosteum  and  the  bone,  above  the  ear.  Painful  and 
alarming  a-  these  manifestations  may  he.— and  on  one  oc- 
l  remembei  bow  thej  deceived  me  into  advising 
perforation  of  tin-  mastoid  process,— they  undoubtedly 
ibute  lai  gelj  toward  the  ultimate  cure  of  the  deeper- 
lying  ear  disease.  The  principle  of  counter  irritation 
unquestionably  explains  the  great  potency  of  this  modi 
lied  Wilde-  incision,  if  I  ina\  so  term  this  operation,  in 
those  cases  w  hicb  bave  not  beyond  the  reach  of  the  cura- 
tive effects  of  a  simple  Wilde's  incision,  hut  have  not  yet 

lied  the  stai_r,-  in  which  nothing  short  of  free  drainage 
tin  iugb  an  opening  in  the  bone  can  afford  relief.  With- 
ii  i  vimination  of  ni\  records  I  cannot  recall  more  than 
four  or  five  cases  in  which  this  procedure  has  proved  en- 
tlrelj  successful  On  the  other  hand,  I  can  recall  several 
instances  In  which  it  failed  to  afford  the  desired  relief. 

In  these,  however,  the    time    had    passed  when  we   could 

onablj  expect  counter-irritation,  no  matter  ho*  vio 

lent,  to  d ore  than  temporarily  arrest  the  deeper  lying 

disease  It  is  to,,  Boon,  therefore,  to  express  any  p,,si. 
live  opinion  in  regard  to  this  plan  of  treatment,  but  there 
is  sufficient  evidence  to  justifj  me  in  urging  others  to 
try  it  in  auitabli 

I   have  said  that   if  the  operation  of  incising  the  mastoid 

integuments  he  properlj    performed,  there  is  qo  serious 

danger  connected   with   it    aside   from   erysipelas,  which. 

,  mat  develop  after  thi  simplest  wound  made  in 

any  part  of  the  body.  I  know  ol  hut  two  dangers  that 
jna_\  happen  as  a  result  of  this  operation,  and  they  arc 


scarcely  worthy  of  being  designated  a-  They 

Follows:  If  the  incision  lie  made  too  far  forward, 
that  is.  in  too  (lose  proximity  to  tin-  auricle,  arterial 
haemorrhage  of  a  somewhat  vigorous  character  may  be 
encountered  ;  and  if  tin-  knife  happens  simply  to  have 
nicked  a  piece  out  ol  the  artery,  a  troublesome  false- 
aneurism  may  develop,  despite  any  pressure  that  we  may 
bring  to  hear  by  means  of  suitable  dressings,  and  that 

the  patient    will  he   able  to  tolerate.       As  it  js  not   all   easy 

matter  to  apply  a  ligature  to  a  bleeding  vessel  Kin. 
down  in  a  fleshy  pit,  the  si.i.-s  of  which  are  very  un 
in lt,  it  is  better,  in  the  event  ol  this  accident,  to  Stuff  the 
WOUnd  and  apply  moderate    pressure.      The   Stuffing  is  to 

be  allowed   to  remain  in  the   wound   until  suppuration 

takes  place. 

Perforation  oi   the  Bone  [tself.— Schwarti 

Halle,  in  Prussia,  who  has  probably  had  a  larger  experi- 
ence in  operations  upon  the  mastoid  process  than  any 
other  surgeon  living,  lays  down  the  following  rules  in  re- 
gard to  the  indications  which  call  for  perforation  of  this 
bone.  I  quote  them  as  they  an-  given  by  Dr.  J.  Orne 
Green  in  a  preceding  volume  of  the  11  lndbooh  : 

"1.  In  acute  inflammation  of  the  cells,  with  retention 
of  pus.  if  oedematous  swelling,  pain,  and  fever  do  ni 
Bide  after  antiphlogosis  and  free  incision.  2.  In  chronic 
inflammation  of  tin-  mastoid  process  with  subacute  (peri- 
osteal) abscesses,  or  fistula'  in  the  mastoid.  :i.  With  a 
sound  cortex  of  the  mastoid,  on  account  of  cliok-slcato- 
mata  or  purulent  n  tention  in  tye  middle  ear.  which  can- 
not otherwise  escape,  and  witfi  which  symptoms  arise 
show  inu  that  the  life  of  the  patient  is  in  danger  ;  or  when 
i  stive  abscess  ],as  formed  in  the  upper  posterior 
wall  of  the  meatus.  1.  When  the  mastoid  appears  healthy 
and  there  is  no  pus  in  the  middle  ear.  but  when  tie 
toid  is  the  seat  of  long-continued  and  unendurable  pain 
which  other  means  fail  to  relii 

"The  operation  [g  of  doubtful  utility  in  old,  incurable 
middle  ear  s<  i  r<  Hon,  when  no  symptoms  of  inflammation 
of  the  mastoid  norol  purulent  retention  in  the  middle 
ear  exist,  li  is  contra  indicated  when  there  are  positive 
symptoms  of  already  existing  metastatic  pyaemia,  or  of 
secondary  meningitis,  or  of  cerebral  aba  ess." 

My  own  experience  leads  me  to  express  my  entire 
approval  of  Schwartze'8  rules,  with  the  exception,  per- 
haps, of  that  relating  to  cases  in  which  meningitis  or 
metastatic  pyaemia  has  developed.  Farther  on.  I  will 
reter  to  this  point  more  particularly.  However,  when 
we  come  to  apply  any  fixed  set  of  rules,  at  least  iu 
private  practice,  we  shall  find  that  all  sorts  of  circum- 
stances will  ci impel  us  to  modify  them  somewhat.  Among 
of  ear  disease  in  which  the  mastoid  process  js  more 
or  less  involved,  there  are  such  great  differences  that  one 
may  correctly  say  that  no  two  ei-o  are  ever  exactly 
alike.  This  circumstance  renders  ii  exceedingly  difficult 
to  formulate  rules  which  are  likely  to  be  of  much  use 
to  one  who  sees  mastoid  disease  rarely.  By  aid  of  the 
history  of  the  case,  of  the  condition  of  the  druui-meiii- 
brane,  or  rather  of  the  visible  parts  in  the  immediate  vi- 
cinity of  the  drum-cavity, — and  here  I  have  reference 
especially  to  the  upper  and  posterior  part  of  the  cuta- 
neous lining  of  the  auditory  canal  in  close  proximity 
to  the  drum-membrane  (i.e.,  the  skin  covering  that  por- 
tion of  bone  which  constitutes  the  bony  floor  of  the 
antrum); — by  aid.  furthermore,  of  the  condition  of  the 
skin  covering  the  mastoid  process  itself  (redness,  swell- 
by  aid.  to  a  slight  degree,  of  the  tlur- 
mometer;  by  a  consideration  of  the  time  which  has 
1  since  the  onset  of  acute  symptoms  ;  in  a  word,  by 
the  aid  of  all  these  things  we  must  endeavor  to  answer 
this  question,  Has  the  inflammation  of  the  middle  ear. 
antrum,  and  communicating  bone-cavities  progressed  M 
far,  and  acquired  such  a  momentum  of  virulence  that  w| 
may  feel   reasonably    confident    that    none  of  the  siniplei 

therapeutic    measure — such    as    leeching,    poulticing 
Wilde's  incision  (or  the  modification  suggested  al» 
the   free  use  of    the  knife  on   the  drum  membrane— wil 
Bufflce  to  arrest  the  progress  of  the  disease,  to  ward  oil 

the  dan-ei's  which  al  this  late  Stage  are  associated  with  it, 
aud  to  restore  the  pails  to  health,     borne  years  ago  1  for- 
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mulated  what  I  thought  were  very  simple  and  practical 
rules  for  guidance  in  the  matter  of  operating  on  the  mas- 
toid process.  Further  experience  has  taught  me  that, 
while  in  the  main  these  rules  will  be  found  useful,  in  not 
.a  few  exceptional  cases  they  will  not  be  found  to  be  ade- 
quate. These  rules,  which  had  reference  only  to  cases 
of  comparatively  recent  origin,  are  as  follows  : 

"In  the  early  stage  of  the  disease,  when  there  is  persist- 
ent and  rather  severe  deep-seated  pain,  perhaps  involving 
the  entire  side  of  the  head  as  well  as  the  parts  immediately 
surrounding  the  ear,  and  when  there  is  tenderness  on  press- 
ure over  the  mastoid  process,  and  possibly  also  a  little  red- 
ness of  the  skin,  we  should  apply  to  this  region  from  four 
to  eight  leeches,  according  to  the  age  and  vigor  of  the  pa- 
tient. If  the  loss  of  blood  has  not  produced  any  decided 
depressing  effect  upon  his  strength,  the  after-bleeding 
may  be  allowed  to  continue  for  half  an  hour  or  one  hour. 
Warm  fomentations  should  then  be  kept  applied  to  the 
mastoid  region  for  several  consecutive  hours.  If  these 
measures  fail  to  afford  the  desired  relief,  or  if,  alter  the 
lapse  of  say  twenty-four  hours,  the  paiu  is  found  to  be 
as  active  as  it  was  before  the  leeching,  a  Wilde's  incision 
should  then  be  made  without  further  delay.  Finally,  if 
this  procedure  also  fails  to  relieve  the  pain,  or  if  it  re- 
lieves this  symptom  only  temporarily,  an  opening  should 
as  soon  as  possible  be  established  iu  the  mastoid  process." 

The  question  might  be  raised  by  some  physicians, 
whether  they  should  interpret  this  rule  as  meaning  that, 
in  the  event  of  their  failing  to  alleviate  the  pain  by  the 
other  measures  enumerated,  they  ought  to  perforate  the 
mastoid  process  as  early  as  on  the  fifth  or  sixth  day  after 
it  has  shown  signs  of  being  inflamed.  As  a  matter  of 
course,  the  rule  is  not  to  be  followed  blindly,  nor  with- 
out due  consideration  of  all  the  facts  connected  with  the 
case.  Circumstances  undoubtedly  may  exist  which  would 
render  it  desirable  to  modify  the  rule.  For  instance,  the 
condition  of  the  external  auditory  canal  or  drum-mem- 
brane, on  the  fifth  or  sixth  day,  may  be  such  as  to  render 
it  advisable  that  we  should  then  devote  special  attention 
to  this  region  before  we  adopt  the  conclusion  that  the 
mastoid  process  should  be  perforated.  But  if  no  such 
valid  contra-indicating  reasons  exist,  I  believe  that  the 
sooner  the  operation  is  performed,  the  better  it  will  be 
for  the  patient.  In  actual  practice,  it  will  rarely  happen 
that,  in  following  the  rule  which  I  have  laid  down,  and 
which  is  essentially  the  same  as  that  which  I  published 
in  1873,  we  shall  find  ourselves  called  upon  to  perforate 
the  bone  as  early  as  on  the  fifth  or  sixth  day.  The  vigor- 
ous employment  of  leeches  is  usually  followed  by  a  re- 
mission of  the  pain  for  from  one  to  two  or  three  days  ; 
and  a  still  more  protracted  lull  is  apt  to  follow  Wilde's 
incision.  Iu  this  way  the  question  of  an  operation  upon 
the  bone  does  not  usually  present  itself  for  serious  con- 
sideration before,  say,  the  tenth  day,  at  the  earliest. 

In  all  cases  of  comparatively  recent  origin  we  must  not 
forget  one  well-established  fact,  narnely,  that  the  major- 
ity of  them  will,  in  one  way  or  another,  get  well  without 
the  aid  of  perforation  of  the  bone.  In  some,  recovery 
will  take  place  after  weeks  or  even  months  of  suffering  ; 
in  others,  it  will  take  place  through  the  establishment  of 
a  fistula  behind  the  ear,  and  this  in  turn  may  persist  for 
many  months  ;  again,  in  others,  recovery  indeed  follows, 
but  only  after  irreparable  damage  has  been  done  to  the 
hearing  ;  finally,  in  a  few  individuals,  who  are  blessed 
with  unusually  large  mastoid  pneumatic  cells,  which  com- 
municate freely  with  each  other  and  with  the  antrum  (see 
Fig.  2196),  and  are  separated  from  the  outer  periosteum 
and  integuments  by  only  a  very  thin  lamina  of  bone,  a 
spontaneous  recovery  (through  softening  of  this  outer 
shell  of  bone  and  escape  of  the  pus  by  way  of  a  fistulous 
channel  in  the  skin  behind  the  auricle)  will  take  place 
promptly  and  without  permanent  damage  to  the  hearing. 
As  there  are  no  statistics  at  hand  which  give  the  exact 
proportion  of  deaths  to  recoveries  among  the  cases  of 
acute  mastoid  disease  not  treated  by  the  operative  method, 
it  is  not  possible  to  show,  by  the  statistical  method,  ex- 
actly how  urgent  is  the  need  for  operative  interference. 

If  delirium,  drowsiness,  or  limited  paralysis  develop 
in  a  case  in  which,  judging  from  its  history  aud  from  the 


conditions  observed  in  the  ear,  we  have  already  concluded 
that  perforation  of  the  mastoid  process  would  be  a  useful 
procedure,  we  shall  certainly  be  justified,  in  the  presence 
of  these  new  symptoms,  in  placing  the  urgency  of  opera- 
tive interference  in  a  much  stronger  light  ;  that  is,  we 
may  now  unhesitatingly  state  that  without  the  operation 
the  chances  of  recovery  are  likely  to  be  very  small.  We 
shall  also  be  justified  in  advising  the  operation  with  the 
same  degree  of  urgency  in  a  similar  case  in  which  pysemic 
symptoms  have  developed,  even  though  coma,  delirium, 
and  paralysis  may  be  lacking.  Schwartze,  it  will  be  re- 
membered, says  that,  the  operation  is  "contra-indicated 
when  there  are  positive  symptoms  of  already  existing 
metastatic  pyaemia,  or  of  secondary  meningitis,  or  of 
cerebral  abscess."  If  the  symptoms  of  any  of  these  con- 
ditions are  really  positive  and  well-defined,  in  a  case  that 
in  other  respects  seems  to  require  operative  interfer- 
ence, I  should  certainly  feel  that  the  time  had  gone  by 
when  a  useful  purpose  would  be  subserved  by  boring 
into  the  mastoid  process.  On  the  other  hand,  successful 
results  have  followed  mastoid  operations  in  individuals 
in  whom  the  symptoms  of  meningitis  or  of  pyaemia  were 
fairly  well  marked.  It  is  therefore  important  carefully 
to  weigh  the  circumstances  of  each  case,  and  not  lightly 
to  reject  an  operation  which  may  save  life. 

Finally,  I  believe  that  the  operation  should  be  urged 
as  indispensable  to  life  and  health  in  those  cases  of  chronic 
discharge  from  the  ear  which  have  been  characterized 
by  frequently  recurring  and  severe  attacks  of  pain  on  the 
same  side  of  the  head,  and  in  which  our  examination 
leads  us  to  believe  that  ulcerative  action,  with  insuffi- 
cient outlet  for  the  pus  toward  the  middle  ear  or  the 
external  auditory  canal,  is  going  on  unchecked.  In  cases 
of  chronic  discharge  from  the  ear,  however,  the  question 
of  when  perforation  of  the  mastoid  bone  should  be  re- 
sorted to,  is  far  more  difficult  to  answer  than  in  the  acute 
cases.  The  tenderness  on  pressure  behind  the  ear,  and 
the  redness  and  oedema  of  the  skin  in  this  region,  are  very 
often,  if  not  generally,  lacking.  In  these  cases,  therefore, 
we  are  obliged  to  fail  back  upon  the  previous  history, 
upon  tin'  appearances  presented  by  the  drum-membrane 
and  neighboring  parts,  and  upon  the  presence,  never 
wanting,  of  deep-seated  pain. 

Here,  then,  are  three  classes  of  cases,  some  of  them  of 
acute  origin  and  others  of  a  chronic  nature,  in  which  I 
believe  that  all  good  surgeons  would  be  of  one  mind  in 
regarding  the  operation  as  advisable  and  more  or  less 
urgent.  But  there  are  other  cases  in  which  Schwartze 
and  other  surgeons — among  whom  I  should  wish  myself 
to  be  included — would  also  urge  the  necessity  of  an  oper- 
ation ;  not  because  they  believe  that  without  it  the  pa- 
tient cannot  recover,  but  simply  because  they  believe 
that  it  offers  the  speediest  and  the  most  effective  means 
of  putting  him  out  of  danger,  of  relieving  him  from  his 
suffering,  of  preserving  the  hearing  of  the  affected  ear, 
and  of  restoring  him  to  health.  In  consultations  I  have, 
a  number  of  times,  been  overruled  in  regard  to  this  point, 
aud  have  sometimes  seen  the  patient  get  well  under  the 
employment  of  less  radical  therapeutic  procedures.  -  In 
most  of  these  cases,  however,  the  recover}'  has  been  tedi- 
ous and  the  patient  has  suffered,  as  it  seemed  to  me,  a 
great  deal  of  unnecessary  p.iin  which  the  operation  would 
have  prevented.  At  one  time,  after  two  or  three  experi- 
ences of  this  kind,  which  occurred  within  a  comparatively 
short  period  of  time,  I  made  up  my  mind  that  I  would 
adopt  a  policy  of  delay,  and  not  operate  until  it  was  rea- 
sonably clear  that  nothing  but  the  perforation  of  the 
bone  would  put  the  patient  out  of  danger.  Shortly  after 
this  I  was  called  to  see  a  young  man  who  had  been  suf- 
fering with  severe  pain  in  the  ear  for  a  period  of  nearly 
four  weeks.  There  was  pus  in  the  middle  ear,  but  the 
drum-membrane,  owing  to  the  toughness  of  its  textures, 
had  not  ruptured,  and  consequently  there  had  been  no 
visible  discharge  from  the  ear.  There  was  marked  ten- 
derness and  redness  of  the  mastoid  integuments,  and 
marked  redness  and  swelling  of  the  posterior  and  upper 
cutaneous  wall  of  the  auditory  canal  in  the  vicinity  of 
the  drum-membrane.  Taking  into  consideration  the  long 
duration  and  the  severity  of  the  pain,  and  the  local  evi- 
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dences  iif  Inflammation  involving  the  mastoid  cells,    I 
made  up  mi  mind  that  the  onlj  proper  course  to  pui 
was  to  make  an  opening  down  to  the  antrum,  thereby 
relieving  the  parts  oi  .-ill  tension,  establish  and 

more  direcl  route  for  drainage  from  the  inflamed  region, 
and  bo  giving  my  patient,  as  1  thought,  the  besl  chance 

Bring  his  health  and  lii-  hearing,  My  coun 
however  hod  been  bo  weakened  by  the  recent  rebuffs 
which  I  had  experienced,  thai  I  simprj  advised  para* 
tesis  of  the  drum-membrane,  a  Wildes  incision,  and 
poulticing.  These  measures  were  carried  oul  and  1  li<- 
patient  speedily  improved.  In  fact,  ten  days  alter  this 
date  I  found  bim  feeling  so  well  thai  I  discontinued  my 
\  i-Ov  Five  days  later,  however,  I  was  Benl  for  in  haste, 
and  found  thai  the  patient,  after  a  dancing  party,  had 
been  seized  with  severe  pain  in  the  affected  ear  and 
throughout  the  entire  Bide  of  the  head,  lie  had  passi  d  a 
aighl  of  Buffering,  his  temperature  was  high,  and  there 
was  a  little  tenderness  over  the  mastoid  process,  This 
time  I  unhesitatingly  urged  the  desirability  of  an  oj 
tion,  and  it  was  performed  on  the  same  day,  To  my 
it  surprise,  1  found  thai  the  entire  mastoid  process, 
which  was  one  of  unusually  large  size,  was  converted 
into  an  abscess  cavity,  all  traces  or  mastoid  cells  having 
already  disappeared.  From  this  time  forward  the  patienl 
made  a  rapid  recovery,  but  during  the  years  which  have 
since  elapsed  he  has  in  many  ways  acted  so  strangely,  and 
s..  unlike  his  former  self,  as  to  lead  to  the  belief  thai  the 
brain  must  have  experienced  Borne  slight  damage  during 
the  week-,  while  this  abscess  was  developing  in  it--  imme- 
diate vicinity. 

The  ea-e    ju-t    narrated    i-   nol    the  only  one  in  which  I 

have  been  surprised  to  find  a  greal  disparity  between  the 
outward  manifestations  of  mastoid  disease,  and  those 
found  after  an  opening  had  been  made  in  the  bone.  In 
fact,  on  two  occasions,  in  cases  of  quite  r<  cenl  i  rigin,  I 
found  no  redness  of  theskin  behind  the  ear,  no  tender- 
ness on  pressure,  and  no  demonstrable  swelling  of  the 

parts,  and  yet,  on  perforating  the  1 •.  I  found  it  to  be 

in  the  condition  which  I  have  just  described. 

In  the  li.Liht  of  all  these  facts,  1  am  convinced  that  it  is 
nol  practicable  at  the  present  time,  nor  is  it  ever  likely 
to  be  practicable,  to  formulate  a  rule  bj  means  of  which 
shall  always  be  sine  when  the  proper  time  has  ar- 
rived for  operating  upon  the  mastoid  bone.  Every  sur- 
will  have  to  decide  for  himself,  in  each  individual 
case,  whether  or  nol  the  operation  in  question  is  called 
for.  It'  he  must  err  cither  way.  it  is  far  better  thai  he 
should  err  in  the  direction  of  occasionally  operating 
when,  perhaps,  an  operation  might  be  dispensed  with; 
fot  to  err  in  the  opposite  direction  means  the  loss  ol  a 
life  thai  probably  might  have  been  saved,  or  at  hast  the 
Infliction  of  a  chronic  and  disagreeable  affection  of  the 

"sues  en  the  Operation.  -Tlu  External  Incision. — 
This  should  be  made  in  the  line  of  the  vertical  axis  of 
the  head,  and  should  extend  from  a  poinl  at  least  two 
inches  above  the  tip  of  the  mastoid  process  down  to  the 
latter.  Sufficient  pressure  Bhould  be  made  with  the  poinl 
of  the  knife  to  divide  the  periosteum  throughout  the  lull 

extent  of  the  incision.     So  far  as  theoperati in  the 

hone  itself  is  concerned,  a  somewhat  curved  incision. 
running  forward  to  a  vertical  line  which  passes  through 
the  external  auditory  canal,  would  be  found  decidedly 
more  ad'  -  than  the  straight  incision.     By  such 

an  incision  we  obtain  a  flap  which  may  be  dissected  up 
from  the  bone,  thereby  freely  exposing  the  surface  of 
the  latter  throughout  the  entire  area  upon  which  we  de- 
irry  on  our  operative  procedures.  It  i-  an  cn-y 
matter,  when-  we  arc  dealing  with  such  a  flap,  to  ligate 
the  bleeding  posterior  auricular  artery,  and  furthermore, 
tin- most  liberal  Bpace  is  afforded  for  the  use  of  our  in- 
struments. These  advantages,  howev  fset  bj  the 
verj  seriouB  disadvantage  that  some  deformity  is  sure  to 
remain  when  the  wound  subsequently  heals;  the  ten 
dciicv   of  the  anterior  flap  tO  fall    forward   and  downward 

is  -  th  o  stitches  cannot  he  used  in  approximating 

the  edges  of  the  outer  wound,  nor  can  any  dressing 

de\is,d  that  can   successfully   retain   the   llap  iu  an  abso- 


lutely normal  position  until  perfect  and  strong  union 
shall  have  taken  place  between  the  opposing  edges  of  the 
wound.  As  a  consequence  of  this,  the  auricle  of  the 
side  operated  upon  will  he  found  dislocated  downward 
to  a  slight  CXtenl  after  the  parts  have  healed.  In  the 
of  a  straight  incision,  not  less  than  two  inches  in 
length— and  even  three,  if  there  is  much  swelling  of  the 
soft  parts— our  minds  may  he  at  rest  as  regards  any  sul»- 
sequenl  deformity  .  ami  if  the  drill  he  used  instead  of 
the  bone  chisels  or  II   the  room  will  he  gained 

that  is  nece~saiy.     When  there  is  considerable  inflamma- 
tion of  the  mastoid  integuments  at  the  time  of  tin-  opt 
lion,  we  may  expect  to  encounter  some  annoyance  from 
tin  copiousness  ol  the  bleeding.     The  blood  wills  u] 
actively  that  it  is  almost  impossible  to  see  exactly  what 
we  arc  doing.     To  ob\  iale  the  difficulty  it  is  well  to  I. 
a  Vessel  near  at  hand   tilled  with  water  as  hot  as  the  hand 
will   bear,     l!.v  filling  a  sponge  with   this  hot  water  and 
wringing  it  out  over  the  wound,  the  bleedit  uer- 

ally  be  controlled  so  promptly,  thai  we  need  not  resort  to 
tin  use  ol  ligatures,  which  are  more  or  less  objection 

in  this o]  • 
tion.     'I 
for  example, 
if     the     lonii 
endsof  these 

ale     allowed 
to    lie    outside    oi    the    wound, 

they  are  very  apt  to  gel  in  the 
way  and  so  prove  troublesome: 
and  yet.  if  we  cut  them  oft 
short,  they  may  he  overlooked 
and  be  1<  '.t  b(  hind  in 
wound  after  it  has  fairly 
healed,  thus  causing  disi 
fort  to  the  patient  until,  aftei 
the  formation  of  a  small  ab- 
near  the  surface,  thej 
are   finally  expelled.      If  plac 

ticable,  therefore,  it  is  bettef 
to  avoid  ligatures  altogether, 
and    to  trust    to    the  Blowel 

method  ol    applj  ing  hot  watt! 

and  i 

Choia    of    Instrtiments  f'f 
I' i  i  t  ...  ■'  t ,'  ng    On    Bone.  — 
Schwartze's  prefi  rence  i- 
cidedly  ill   tav or  of  the 
small  chisels   and   _ 
establishing   an  opi  ning  from 
the  outside,  down  through  the 
bone,  into  the  antrum.     1 1 
lievt  s  thai  this  is  the  safest  and 
Fig.  2195.— Bone  Drills  (the  two  the  surest   means  ol   attaining 
the  desired   obj<  1 1.     My  own 
pr<  1 1  fence  is  in  favor  of  the  drill,  and  mj  reasons  for  this 
preference  are  these :  In  the  first   place,  the  preliminary 
wound  need  not  he  curved  or  rectangular,  and  hence  the 
resulting  deformity,  when  the  process  ol  healing  is  com- 
pleted, is  limited  to  the  presence  of  a  mere  linear  scar  which 
mav  readily  pass  unobserved,     [f  the  chisels  be  used,  not 
onlj  will  there  be  a  depress  d  scar,  showing  plainly  the  loss 
of  bone-substance,  hut  there  will  also,  in  all  probability, 
he  a  certain  amount  of  displacement  of  the  auricle  itself, 
as  mentioned  above.     These  disadvantages,  I  must  admit, 
should  he  considered  as  trivial  if.  in  other  respects,  the 
chiselling  mi  thod  he  decidedly  sup<  rior  to  that  by  mi 
of  the  drill.      It  is  claimed,  for  instance,  that  in  chiselling 
w,     ,  an    s,  ,     exactly   what    we    are  doing   at    even   step   of 

the  process,  This'  j-  certainly  an  advantage,  and.  so  far 
a-  1  can  see,  the  only  advantage  connected  with  the 
chiselling  method.  Its  advocates  further  say  that  by 
this  method  the  danger  is  avoided  of  suddenly  plung 
the  drill  into  some  cavity  or  region  where  it  will  inflict 
Berious  injury.  This  danger  is  largely  an  imaginary 
one.  at   leasl  so  far  as  it   relates  to  the  pattern  of  drills 

Fig.  '.'1!<:>i  which  1  have  been  in  the  habit  of  us 
during  the  past  fifteen  years.     I  have  never  made  any 
such  plunge  as  the  advocates  of  the  chiselling  method 
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would  lead  one  to  anticipate;  nor  do  I  believe  that,  in 
the  nands  of  a  reasonably  careful  person,  will  any  such 
plunge  ever  be  made.  In  the  first  place,  the  rules  gov- 
erning the  perforation  of  the  mastoid  bone  are  now  so 
well  known  that  no  person  has 
any  business  to  direct  his  in- 
strument toward  any  place 
where  he  can  inflict  serious 
damage,  should  his  instrument 
make  such  a  plunge 
as  is  theoretically 
anticipated.  In  the 
second  place,  all 
those  who  have  used 
the  pattern  of  drill  ^ 
to    which    I    have 


Fig.  2196. — Dissection  (by  chiselling)  of  the  Mastoid  Process,  for  the 
purpose  of  showing  the  free  communication  which  exists  between  the 
pneumatic  cells  in  the  body  of  the  process,  and  the  antrum.  The  upper 
ends  of  the  bristles  may  be  seen  projecting  into  the  cavity  of  the  an- 
trum. The  specimen  also  shows  in  a  satisfactory  manner  the  relative 
position  of  the  latter.     (Nuhn.) 


will  bear  me  out  in  the  statement  that,  by  reason  of  the 
peculiar  shape  of  the  cutting   part   of  the  drill,  ample 
warning  is  conveyed  to  the  fingers  or  hand  of  the  opera- 
tor when  the  sharp  point  of  the  instrument  is  beginning 
to  enter  a  cavity.     When  this  sensation  is  felt,  the  sur- 
geon resorts  to  the  use  of  the  probe,  and  soon  determines 
whether  the  warning  is  one  which   he  should   heed,  or 
whether  he  may  disregard  it  and  proceed  to  a  greater 
depth.     It   is   possible   that   the   statement   occasionally 
made  in  reports  of  cases,  that  after  a  few  turns  of  the 
drill  had   been  made,  the  instrument  suddenly  plunged 
into  an  abscess  cavity,  is  responsible  in  a  measure 
for  the  fears  expressed  above.     It  is  not  unlikely 
that  I  may  have  used  some  such  ex- 
pression myself  in  reporting  some  of 
my  cases.     If  I  have,  it  was  certainly 
not  my   intention  to  convey  the  idea 
that  the   resistance   to   the   drill  sud-    , 
denly  ceased,  and  that  the  instrument  4 
actually  made  a  plunge  into  the  cavity 
in  the  bone.     No  such  experience  has 
ever  happened  tome.     The  expression 
was  used,  undoubtedly,  in   a   careless 
rnauner,  to  convey  the  idea  that  a  well- 
defined  abscess  cavity  had  been  reached. 

Operation  with  the  Drill. — After  the  preliminary 
incision  through  the  soft  parts  has  been  made,  and 
after  at  least   the   excessive   bleeding   has  been 
checked,  we  should  proceed  to  separate  the  peri- 
osteum from  the  underlying  bone  until  the  latter  is  laid 
bare  as  far  forward  as  where  the  bone  curves  round  to 
form  the  entrance  to  the  auditory  canal.     As  a  matter  of 
course,  if  the  bone  shows  any  signs  of  softening  it  she  mid 
be  broken  down  with  any  convenient  instrument  at  the 
point  of  softening.     To  accomplish  this  the  drill  is  cer- 
tainly not  the  appropriate  instrument  ;  a  small  bone-chisel 
or  gouge  is  unquestionably  preferable  for  this  purpose. 
But  if,  as  will  generally  be  found  to  be  the  case,  the  bone 
seems  to  be  perfectly  natural  in   appearance,  we  should 
proceed  at   once  to  determine  the  exact  spot  where  the 
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drill  is  to  be  applied.  If  we  were  dealing  with  the  un- 
covered skull,  it  would  be  very  easy  to  formulate  a  rule 
for  the  accurate  application  of  the  point  of  this  instru- 
ment. This  is  what  Nuhn,  the  distinguished  anatomist 
of  Heidelberg,  has  evidently  intended  to  do  in  Fig. 
2198.  His  horizontal  black  line  is  apparently  a  con- 
tinuation of  the  upper  border  of  the  zygomatic  pro- 
cess, and  his  vertical  line,  one  drawn  from  the  tip  of 
the  mastoid  process  at  right  angles  to  the  first. 
A  drill  applied  to  the  bone  in  front  of,  and  close 
to,  the  tingle  made  by  these  intersecting  lines, 
and  carried  directly  inward  to  a  depth  of  half 
an  inch  or  more,  would  probably  enter  the  an- 
trum near  its  very  centre.  But  if  the  attempt 
is  made  to  apply  such  a  rule  in  operating  upon 
the  living  subject;  we  shall  soon  discover  that 
there  are  certain  objections  to  its  adoption.  In 
the  first  place,  the  zygomatic  process,  covered  as 
it  is  with  soft  parts,  is  very  ill-defined 
in  many  persons,  and  consequently 
cannot  be  depended  upon  as  a  guide. 
The  same  remark  applies  to  the  linea 
temporalis.  In  the  next  place,  the- 
spot  indicated  by  Nuhn  is  situated 
so  high  up  that  a  slight  error  in  the 
direction  given  to  the  penetrating- 
drill  may  readily  result  in  its  being  carried  into  the  mid- 
dle fossa  of  the  cranial  cavity.  The  swollen  condition  of 
the  soft  parts,  the  position  of  the  patient's  head  during 
the  operation,  and  various  other  disturbing  factors,  mate- 
rially increase  the  likelihood  that  such  slight  errors  will 
occur  ;  and  hence,  a  spot  should  be  selected  where  the 
drill  may  with  safety  depart  a  little  from  a  direction 
straight  inward. 

A  better  plan,  as  it  seems  to  me,  is  to  apply  the  drill 
a  short  distance  directly  below  the  spot  indicated  in 
Nuhn's  drawing.  To  find  this  spot  on  the  living  subject 
is  probably  the  most  important  step  in  the  operation,  and 
if  a  rule  is  to  be  formulated  which  may  serve  as  an  aid 
to  the  surgeon  in  correctly  locating  it,  this  rule  must  be 


Fig  21!)".— Dissection  of  a  Mastoid  Process,  in  which  the  Pneumatic 
Cells  arc  less  well  developed  than  in  the  preceding  figure.  Slightly 
enlarged.     (Nuhn.) 

based  upon  landmarks  which  are  available  in  every  case. 
There  are  two  such  fixed  landmarks,  viz.,  the  bony  ex- 
ternal auditory  canal  (as  exposed  to  view  by  the  prelim- 
inary dissection),  and  a  vertical  line  running  through  the 
tip  of  the  mastoid  process  (in  other  words,  the  line  of  the 
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incision)      As  regards  thi  first  oi  these,  we  can  scarcely 
mistake  the  curving  ol  the  bone  forward  and  inward  al 
the  entrance  oi  the  external  auditory  canal,  and  the  ex- 
pression "  vertical "  has  referenci  to  the  head  in  the* 
posture.     Th'  rule,  then,  foi 
mulated    in   words,    maj    be 
stated  a-  follow  - :  A  vertical 
incision    bavin  □    made 

through  the  Bkin,  and 

i  iosteum  and  su- 

-  m    .-nil     parts 


# 


I'm.  2198.-  Representation  of  nn   Adult  Temporal  Bone,   with 
pot-.  og  where,  accord- 

ing t"  Nuliu.  tin'  ilrill  shoulil  i"   applii  A,  in  order  to  reach  tlie  Antrum, 
i  Nnlin.) 

having  been  pushed  forward  sufficiently  to  expose  the 
posterior  and  upper  boundary  of  the  bony  external  audi- 
tory canal,  run  an  imaginary  line  through  the  upper  limit 
ol  the  meatus  a1  righl  angles  to  the  line  of  the  incision 
and  place  tin*  poinl  of  Hn-  'hill  againsl  the  bone  immedi- 
atel]  beneath  1 1 1 i -.  horizontal  line,  ami  as  close  to  the 
meatus  a-  the  shelving  condition  of  the  bone  will 
pi  rmit.  This  rule,  if  expressed  in  tin-  form  of  a  dia- 
iii.  would  i"'  like  thai  represented  in  Fig.  8199. 
A-  regards  the  proper  size  of  drill  to  be 
used,  I  may  say  thai  I  now  always  use  the 
3l  drill  first,  anil  do  nol  <  schange  ii  for 
i  Bmallei  size  until  1  find,  bj  the  sen- 
sation conveyed  in  my  hand,  thai  the  point 
of  the  instrument  i-  engaged  between  septa 
of  mastoid  cells  or,  rather,  between  septa 
which  are  i oo  strong  to  be  broken  down 
under  the  employment  of  a  very  moderate 
degree  oi  force.  Winn  the  instrument 
reaches  this  point  it  ceases  to-gnawaway 
substance,  and  begins  t"  act  as  a  lever 
to  break  down  the  thin  bony  partitions.  It 
has  alu  a\  s  seemed  to  me  that,  with  the  larger 
instrument,  thi-  leverage-power  might  sometimes 
be  great  enough  to  cause  a  split  in  the  bone.  Per- 
haps in  this  view  I  am  mistaken  ;  bul  whether  I  am 
or  not.  I  have  followed  the  rule  of  substituting  the 
next  smaller  drill  for  thi  reaching  dis- 

tin*  t  cell  structure,  the  walls  of  which  1  could  nol  readily 
break  down  ides,  on  reaching  this  depth,  [am 

in  the  habit  of  applying  very  much  less  force  in  my 
manipulations.  As  another  precaution,  I  resorl  fre- 
quentl}  t"  the  use  of  the  probe,  and  to  measurements  of 
the  depth  to  which  the  drill  has  already  gone.  Finally. 
I  have  never  carried  the  drill  to  a  greater  depth  than  a 
at  three  fourths  "f  an  inch  ;  and.  in  cases  of  sclerosis 
■  ■I  the  mastoid  process,]  have  always  reached  the  antrum 
atadeptb  nol  exceeding  three-fifths  of  an  inch  In  the 
latter  class  "i  cases,  and  also  in  those  in  which  the  mas- 
toid cells  are  small,  with  firm  Intervening  septa,  1  have 
found  il  .  to  make  the  final  breaklnto  the  autrum 


by  mean-  of  the  smallesl  or  the  middle-sized  drill.  As 
slated  above,  the  f<  bj  ol  cracking  the  bone  bas  led  me  to 
adopt  this  practice.     The  proci  eaning  away  the 

Chips,  if   I   may  l>e  permitted  to  use  sucb  an  expression, 

should  he  carried  on  at  frequent  intervals,  as  the 

drilling    progresses,  and  not    be  left  to  the  last 

moment,  whin  there  may  be  danger  of  pushing 

into  the  antrum. 

After   the  drilling   ha-  once  been  begun  but 

ver\  few  minutes  will  be  required  to  perforate 

the  bone  to  th<  <!  depth;  the  time  thus 

tired  being  very  much  less  than  will  be 

found   necessary   if  chisels  • 

1181  'I 

As  regards  the  direction  which  should  be 
the  drill,  perhaps  the  best  ru 
to  aim  at  penetrating  as  nearly  as  possible 
in  a  direction  at  right  ai  the  plane 

represented  by  the  side  of  the  skull.     This 
direction  will  carry  the   drill    down   to  the 
floor  or  lower  part  of  the  antrum,  and  will 
allow   an   ample  margin  lor  error  in 
i  almost    any    direction.      After    I     have 
rated   to  a  depth   ot    saj    nearly  a 
fourth  of  an  inch.  J  direct  "the  instru- 
ment a  little  upward  and  forward.     In 
my  earlier  operations  the  drill  was  placed  at  a  poinl  far- 
ther back  than  that  now  advocated,  and  accordingly,  in 

order  I.,   make  sure  of   not    cnterinir    the   lateral    sinus,  I 

rec nended  thai  the  thill  slkould  he  pointed  obliquely 

inward  and  forward,  and  at  tin-  same  time  a  little  up- 
ward. In  the  new  situation  thi-  i-  no  longer  necessary, 
as  the  poinl  of  the  drill  is  to  he  applied  almosl  directly 
opposite  the  situation  of  the  antrum,  at  a  point  from 
which,  by  direct  boring  inward,  it  is  scarcely  possible, 
under  any  conceivable  circumstances,  to  touch  the  lateral 
sinu-. 

A  word  or  tw..  with  regard  to  the  antrum  end  of  the 
canal  made  by  the  drill.  The  minimum  diameter  of  this 
should  nol  he  lis-  than  three  millimetres  ;  but  one  of 
four  or  five  millimetres  will  afford  the  most  ample  outlet 
for  thorough  drainagi . 

If.  after  we  have  withdrawn  the  drill,  the  soft  parts  Ikj 
left  to  themselves,  il  v  ill  be  found  that  the  anterior  flap, 


Fio.  2199.—  TMapram  of  the  Mastoid  Proopsa,  showing  where  opening 
should  w  made  bj  the  drill. 

if  1  may  use  such  an  expression,  will  slide  hack  as  far  as 
to  entirely  cover  up  the  entrance  of  the  opening  in  the 
in  other  words,  it  will  play  the  pari  of  a  lid  rest- 
ing upon  this  opening.  At  the  time  of  the  operation  it 
will  be  found  very  easy  to  push  this  lid  forward  audio 
introduce  a  suitable  nozzle  for  washing  out  the  antnmw 
On   the  set  olid  day,   however,  when   the   soft   part*  a»» 
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swollen  by  inflammation,  it  will  be  found  quite  difficult 
to  accomplish  this  ;  and  furthermore,  the  pain  to  which  the 
patient  will  thereby  be  subjected  will  be  found  to  be 
quite  severe.  As  we  can  readily  imagine,  the  spontaneous 
drainage  from  a  bony  canal  thus  covered  with  soft  parts  at 
its  entrance,  will  not  be  very  effective.  To  obviate  this  I 
formerly  tried  the  plan  of  inserting  a  drainage-tube  ;  but 
this,  I  found,  was  not  altogether  a  comfort  to  the  patient, 
nor  was  I  satisfied  that  it  really  materially  increased  the 
facility  of  drainage.  My  present  plan,  which  I  have 
found  to  work  admirably,  is  to  chisel  out  a  shelving- 
channel  or  gull}'  in  the  outer  surface  of  the  bone,  from 
the  bottom  of  the  external  wound  to  the  artificial  channel 
in  the  bone  leading  to  the  antrum.  This  supplies  a  col- 
lateral drainage-channel  through  which  all  the  discharges 
can  find  a  ready  outlet,  and  through  which  at  the  same 
time,  by  means  of  a  suitably  curved  nozzle  (see  Fig. 
2200),  the  washing  of  the  wound  in  the 
bone  and  of  the  antrum  can  be  effected 
with  very  little  discomfort  to  the  patient. 

After  this  collateral  drainage-channel 
has  been  completed,  a  warm  solution  of 
bichloride  of  mercury  (1  part  in  2,000  or 
3,000)  should  be  injected  into  the  antrum 
until  it  escapes  from  the  wound  in  a  per- 
fectly clear  condition.  In  performing 
this  step  of  the  operation,  it  is  advisable 
to  use  quite  a  slender  tube,  in  order  that 
ample  room  may  be  left  for  the  return 
current  of  the  fluid  injected.  Even  with 
this  precaution,  it  will  sometimes  hap- 
pen that  the  bichloride  solution  will 
travel  down  through  the  Eustachian 
tube  into  the  pharynx,  in  sufficient  quan- 
tity to  cause  the  patient  considerable  dis- 
tress. In  some  cases  the  fluid  injected 
will  escape  freely  from  the  external 
auditory  canal,  but  no  effort  should  be 
made  to  force  it  out  by  way  of  this 
channel. 

Ope  rut  ton  iritli  Chisels  or  Gouges. — 
Very  little  additional  need  be  said  on 
this  topic,  as  much  of  what  properly  be- 
longs in  this  section  has  been  discussed 
in  previous  sections.  As  already  stated, 
the  preliminary  incision  in  this  operation  fio.  2200.— Curved 
must  almost  necessarily  be  either  curved 
or  angular.  A  straight  vertical  incision 
affords  scarcely  space  enough  for  the 
satisfactory  manipulation  of  chisels ; 
while  one  that  begins  at  the  tip  of  the 
mastoid  process,  and  curves  gradually 
upward  and  forward  until  it  reaches  a 
point  directly  above  the  orifice  of  the 
auditory  canal,  and  about  half  an  inch 
distant  from  the  angle  where  the  skin  is 
reflected  from  the  side  of  the  head  upon  the  auricle,  will 
freely  expose  all  that  part  of  the  bone  on  which  the 
chiselling  must  be  done.  Such  a  curved  incision  neces- 
sarily involves  division  of  the  posterior  auricular  artery. 
This  vessel  is  of  such  a  size,  that  we  cannot  trust  to  the 
free  use  of  hot  water  as  a  means  of  arresting  the  conse- 
quent haemorrhage,  and  a  ligature  will,  therefore,  have  to 
he  placed  around  the  proximal  end  of  the  divided  artery. 

In  this  connection  I  may  mention  a  circumstance  which 
has  attracted  my  attention.  I  refer  to  the  rapid  develop- 
ment of  a  very  marked  difference  in  thickness  between 
the  opposite  edges  of  the  wound — the  anterior  lip  or  flap 
attaining  almost  twice  the  thickness  of  the  posterior  one, 
in  the  course  of  an  hour  or  two.  This  phenomenon  is 
probably  to  be  attributed  to  the  cutting  off  of  the  blood- 
supply  to  the  posterior  flap.  In  the  course  of  a  few  days 
there  is  developed  a  sufficient  collateral  blood-supply,  and 
the  difference  in  thickness  then  disappears. 

The  accompanying  cut  (Fig.  2201)  shows  sufficiently 
well  the  general  shape  and  character  of  the  instruments 
which  should  be  used  for  this  purpose.  Instead  of  a 
wooden  mallet  it  is  better  to  use  one  having  a  head  of 
thin  steel  filled  with  lead,  uud  provided  with  a  slightly 


Hard  Rubber  Noz- 
zle, for  Use  in 
Washing  out  the 
Mastoid  Antrum. 
(Natural  size.) 
The  soft -rubber 
tubing  of  a  David- 
son's syringe,  or  a 
fountain  douche, 
may  be  slipped 
over  the  lower 
end. 


FiG.  2201. — Schwartze's  Bone  Chisels 
and  Gouges.  (About  one-third  nat- 
ural size.) 


flexible  shank  interposed  between  the  head  and  the  han- 
dle. Another  form  of  mallet,  the  head  of  which  is  made 
of  compressed  leather,  is  very  highly  spoken  of  by  some 
surgeons. 

In  cutting  away  the  bone  Schwartze  very  properly 
recommends  that  the  chief  part  of  the  work  should  be 
done  by  blows  directed 
from  behind  forward,  and 
from  above!  downward  ; 
his  idea  being  that  in  this 
way  all  possibility  of  driv- 
ing the  chisel  into  the  lat- 
eral sinus  will  be  avoided. 
Aside  from  this  danger,  it 
is  preferable  to  aim  the 
blows  of  the  mallet  in 
a  direction  approximately 
tangential  to  the  skull,  as 
thereby  the  force  of  the 
shock  communicated  to  the 
contents  of  the  cranial  cav- 
ity will  be  reduced  to  a 
minimum.  In  adhering  to 
Schwartze's  rule,  the  opera- 
tor will  find  it  necessary 
lo  remove  a  considerable  area  of  bone  from  the  outer  sur- 
face of  the  mastoid  process  ;  for  in  no  other  manner  can 
be  make  the  sides  of  the  excavation  leading  into  the 
antrum  sufficiently  shelving.  On  the  side  toward  the 
meatus,  however,  he  will  find  himself  almost  necessarily 
obliged  to  disregard  the  rule  in  large  measure  ;  the  sides 
of  the  excavation  at  this  point  will  be  much  less  shelving 
than  elsewhere.  After  the  antrum  has  been  reached,  the 
steps  of  the  operation  will  be  essentially  the  same  as  those 
described  in  the  next  section. 

After-treatment. — As  regards  the  final  dressings,  these, 
it  seems  to  me,  should  be  as  simple  as  possible.  After 
the  antrum  has  been  carefully  washed,  and  as  soon  as 
Ihe  bleeding  has  entirely  ceased,  a  small  piece  of  sheet- 
lint,  soaked  in  a  weak  solution  of  bichloride  of  mercury, 
should  be  laid  over  the  wound,  and  flaxseed  meal  poul 
tices  should  be  applied  over  this  at  frequent  intervals 
until  suppuration  has  been  established.  Afterward,  a 
mass  of  boratcd  cotton  or  of  prepared  oakum  ("  marine 
lint ")  should  be  substituted  for  the  poultices,  and  a  cap 
of  mosquito-netting  should  be  tied  under  the  patient's 
chin  to  hold  the  dressings  in  position.  Such  a  gauze-cap 
can  be  thrown  away  and  a  fresh  one  put  in  its  place,  if 
necessary,  at  each  change  of  the  dressings.  During  the 
first  four  or  five  days  after  the  operation,  I  believe  that  it 
is  a  good  plan  to  wash  out  the  antrum  at  least  once  a  day 
with  the  weak  solution  of  mercury  ;  but  if  by  that  time 
no  symptoms  of  blood-poisoning  have  shown  themselves, 
I  think  that  the  injections  may  be  stopped  altogether. 
My  idea  in  regard  to  this  point  is  this  :  immediately  after 
the  operation  there  are,  undoubtedly,  a  number  of  small 
bloodvessels  left  gaping  in  the  substance  of  the  bone. 
So  long  as  they  remain  in  this  condition  there  is,  of 
course,  danger  that  poisonous  materials  may  enter  through 
them  into  the  general  circulation.  Hence  the  desirability 
of  employing  antiseptic  irrigation.  But  when  the  pro- 
cesses of  suppuration  and  granulation  are  fairly  well  es- 
tablished, we  may  assume  that  these  vessels  are  all  closed, 
and  that  the  danger  of  septic  poisoning  no  longer  exists. 
Of  what  use,  then,  is  it  to  go  on  distressing  our  patients 
with  this  procedure,  which  always  causes  more  or  less 
pain  ?  If  it  be  said  that  the  risk  of  blood-poisoning  con- 
tinues for  a  much  longer  period,  I  can  only  reply  that  I 
have  followed  this  practice  in  at  least  a  score  of  cases, 
and  have  seen  no  reason  yet  to  change  my  belief  that  the 
plan  advocated  is  a  safe  one  to  follow — always  provided 
that  unobstructed  drainage  exists. 

The  subsequent  progress  of  the  healing  process  is  un- 
eventful. It  is  generally  necessary  to  excise  and  sup- 
press exuberant  granulations,  and  now  and  then  a  small 
sinus  persists  for  weeks,  or  even  months,  before  the  final 
healing  takes  place.  Sometimes,  again,  after  perfect 
healing  has  apparently  taken  place,  the  painful  symptoms 
return,  a  small  abscess  forms,  and  a  fragment  of  bone  is 
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discharged.     Then  the  parts  quicklj  heal  again,  and  no 

furthei  trouble  is  experienced      Finally,  in  other  cases, 

with  everj  fresh  cold  in  the  bead  involving  the  middle 

(ii  of  the  affected  Bide,  evidences  ol  inflammation  show 

themselves  in  the  mastoid  integuments,  and  even  in  some 

cases  there  is  a  discharge  of  pus  from  the  old  cicatrix 

the  parts  again  return  t"  a  < j 1 1 i« -t  Btate. 

It   w<    i\ii|it  those  cases  in  which  a  small  fistulous 

.in-  remains  foi  an  indefinite  period,  we  maj  expect 

the  wound  behind  the  car  to  be  fully  healed  in  from 

thirtj  to  fortj  days,     I  have  known  the  wound  to  heal 

in  the  course  oi  a  fortnight     The  patient,  even  in  the 

•  s,  should  not  leave  hi*  bed  before  the 

fourth  or  fifth  daj  alter  the  operation. 

Albert  II.  Buck. 

MATE  I  '/'/'('  da  Paraguay),  Codex  Med.  Paraguay 
Tea  is  the  leaves  of  Ilex  paraguenria  Lamb.,  a  shrub  or 
small  tree  iii  the  Holly  family,  Aquifoliocem,  growing 
both  wild  and  cultivated  in  the  country  for  which  it  is 
named,  and  in  other  parts  of  South  America.  The  leaves 
are  evergreen,  lanceolate  or  oblong,  blunt,  and  sparsely 
serrate.  For  use  they  are  collected:, 
dried,  and  generally  broken  into  fine 
fragments 

Mat.-  seldom  appears  in  this  market. 
then  demand  for  it.  but  it  is 

consumed  i"  the  extent  of  sex eral  mil- 
lion pounds  a  year  in  South  America. 
It  N  in  small  fragments  of  a  grayish- 
green   leal',  of  agreeable  berbj  odor 

and  a  hitter  taste.  It  is  reinarkahle as 
one  of  the  lew  plants  containing  cqf- 
feiru  .  of  which  it  has  about   one  per 

cent.      Like  the  other  calleine -contain- 
ing plants  it  also  has  a  very  large  (ten 
to  fifteen  per  cent,  >  proportion  of  tan 
■  ■"I. 

Aii  ii.ti    Plants. — See   AlDEB, 
Black. 

At. i. ii. D  DRUGS. — Sec  <  'or  i  i  i.  and 
It  \  11'.  P.  Belles. 


MATICO.  U.  s.  Ph.  ;  Codex  Med. 
i  Matica  Folia,  Br.  Ph.  |  ;  ArtantJu 
elongata  Miq.  {Piper  angustifolium, 
Ruiz  and  l'a\  on, ;  <  >rder,  Pipi  racea .  is 
a  Smith  American  shrub  with  downy, 
round,  or  slightly  quadrangular, 
prominently  articulated  branches,  and 
narrow,     acutely  pointed,     lan- 

ceolate-cordate  leaves.     These  latter. 
w  hich  are  the  officinal  part,  are  shorl 
petii  led,  unequal   at  the  base,  finely 
tessellated  above,  and  conspicuously 
reticulated  and  down]  beneath.    Tiny 

hav  e  an  aromatic  odor  and  a  spiov  . 
hitter  taste. 

1  The  lis,-    of    matin      was    hit  r.  uluced 

1  'iBBoSlfl      from  South   America  -■  1 1 n ■   fifty  years 

SBiBH  airo.  and  since  tliis  time  it  has  so  com 
pletelj  fallen  out  ol  fa\ or  that  its  n- 
mainin  ms   w  holly   un- 

• '  ry  ■ 

1     I      ulaills  tWO  Or  three  |ier  cent,   of 

essential  oil,  of  which  a  portion  is  a 
stearoptene,  some  resin,  and  a  crystal 
line,   acid   substance,  arlanOiic  acid, 

neither  of    which  throws  much    light 
Upon  it-  supposed  qualities.       The  firsl  and   principal    use 

tico  lias  been  as  a  has static,  applied  locally  as  :i 

cataplasm  or  in  infusion  ;  it  i-  also  given  internally  for 
I  bsemorrhagi  s,  bronchitis,  catarrh  of  the  bladder, 
i  ti       \  fluid  extract  and  tincture  arc  officinal. 

An  hi.  Plak  Pi  i  ti  r  W.  r.  /.' 
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MEADOW  SWEET  i  /  Codex 

Med.),  J  i  i,'      s  ;    ,,,,,, ,-,,  |_j,: 

Order,  ii  Lied  in  the  country,  where 


it    is  occasionally  cultivated   for  ornament,  Queen  of   the 
Mi  idow,  is  a  perennial  herb  with  interruptedly-pini 
leases,  and  a  compact,  large,  cloud  like  terminal  panicle 

Of  fine  creamy  vv  hite  flowers.      The  herhand  llower-  1 

been  employed  in  infusion  as  an  astringent,  and  as  ■ 
remedy  in  vesical  catarrh.  .Meadow  Sweet  contains  aa 
peculiar  properties,  consisting  largely  of 
salicylous  acid  in  conjunction  with  an  indifferent  oil,  and 
perhaps e  stearoptene.  To  this,  with  its  possibility  of  de- 
:     Hi]  :  -  ]  i  i  -ii   mt      -all:-.  In-  acl  1    it   l-  rational  to  aUnlute 

w  hatever  activity  it  has. 
Dobs.  —  It  may  he  given  ad  libitum  in  infusion. 

ALLIED  I'l.  UTTfl  —  Si  i    ROSI  - 

Allied  Dm  as, — Buchu,  Dva  Orsi,  etc. 

II'.  P.  B 

MEASLES.     Synonyms.  —  Morbilli,   Rubeola;    Qer., 
Maseru,  Wlecken  ;  Fr..  RougeoL  ;  It.,  Rosalia  ;  8p.,  5 
ampion. 

Definition. — Measles  is  an  eruptive  contagious  fever. 
Ii  i-  characterized  by  a  period  of  incubation,  of  invasion, 
of  eruption,  and  of  decline.  Its  peculiar  symptoms  arc 
manifested  upon  the  skin  and  mucous  membranes.  It  is 
highly  contagious  and.  as  a  rule,  attacks  an  individual 
but  once. 

History.— There  is  no  <  \  idence  that  measles  w 
ognized  as  a  distinct  disease  before  the  time  of  Rh 
(a.d.  900).  Although  this  writer  described  measles  and 
small-pox  together,  he  probably  appreciated  their  differ- 
ences. Late  in  the  tenth  century.  Avicenna  described 
measles,  hut  it  was  not  until  the  clOSC  of  the  seventeenth 
century  that  this  malady  and  scarlatina  ware  definitely 
determined  to  he  separate  affections,  when  Sydenham 
and  Morton  (1670-74)  declared  the  latter  to  he  a  di-- 

eneris.  Thenceforth  descriptions  of  measles  became 
mote  clearly  defined,  and  to-day  its  literature  is  very  vo- 
luminous. The  origin  of  measles  is  buried  in  obscurity. 
At  present  it-  distribution  i-  almost  world-wide  ;  only  the 
remotes!  corners  of  the  earth  have  remained  exempt  from 
its  ravages.  It  appeared  in  America  BOOH  after  the  arri- 
val of  the  first  settler-,  and  advanced  steadily  w  ith  the  pio- 
aeers  of  civilization.  It  did  not  reach  Oregon  until  ls'.".». 
nor  California  and  Hudson's  liav  Territory  until  1846. 
Greenland,  a-  late  a-  1864,  had  not  been  invaded  by  it.1 

Clinical  History. —  Typical  Course. — Stage  of  Incu- 
bation Although  it  has  been  asserted  by  Vogel  and  oth- 
ers   that    for  several   days  after   infection   the  contagious 

principle  remain-  absolutely  quiescent,  it  must  be  con- 
cluded that  an  attack  of  measles  begins  at  the  moment 
when  its  specific  influence  is  brought  to  bear  upon  the 
body  of  its  recipient.  Though  not  demonstrable  and, 
certainly,  SO  far  as  our  present  methods  of  research  di- 
al ile  us  iii  determine,  quite  without  immediate  appreciable 
results,  this  influence  continues  and  grows  until  it  ac- 
quires a  lone  capable  of  upsetting  the  equilibrium  of  the 
economy  and  of  initiating  <  haracteristic  symptoms.  The 
interval  included    between    the  date  of  infection  and  that 

of  the  outbreak  of  symptoms  is  called  the  pi  riod  or  sta\ 

alion.  This  period  varies  between  seven  and  twenty- 
one  days;  very  rarely  it  may  he  more  brief  than  seven 
days,  or  prolonged  beyond  twenty-one  days.  Panum, 
w  hose  opportunities  for  observation,  during  an  epidemic 
of  measles  in  tin1  Faroe  Islands,  w ere  unusually  good,  de- 
termined that  the  eruption  occurred  thirteen  or  fourteen 
daj  8  after  infectii  in.  This  would  give  a  period  of  incuba- 
tion of  from  nine  to  ten  days,  chard.-  in  one  hundred 
and  eighl  cases  of  m<  asles,  determined  that  the  exantbem 
appeared  in  from  thirteen  to  sixteen  days,  never  earlier, 

in  ver  later  ;  in  only  three  case-  was  il  as  late  as  the  six- 
teenth dav .  This  would  correspond  to  an  incubative  pe- 
riod of  In'. m  nine  to  twelve  days.  Choine)  taught  that  the 
eruption  may  appear  as  earl]  as  -even  days  alter  infec- 
tion, and  in  many  cases  may  not  appear  until  after  fifteen 
davs  The  results  of  inoculation  of  unprotected  indi- 
viduals, vv  ith  the  tears  and  catarrhal  secretions  of  pel  - 
affected  with  measles,  arc.  as  might  be  supposed,  somewhat 
different,  The  inoculations  practised  at  Edinburgh,  in 
1758,  by  Borne,  with  the  blood  of  infected  persons,  have 
been  repeated  with  blood,  teats,  mucus,  epidermic  scales, 
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etc.,  by  different  experimenters,  with  varying  results. 
Katona  failed  in  only  seven  per  cent,  of  eleven  hundred 
and  twenty-two  inoculations.3  Prodromal  symptoms 
began  in  his  cases  on  the  seventh  day.  The  difficulty  of 
discovering  the  exact  time  of  infection  necessarily  ren- 
ders the  determination  of  the  duration  of  the  stage  of  in- 
cubation very  uncertain.  Many  instances  of  apparently 
protracted  incubation  are  to  be  explained  by  the  fact  that 
the  individual  only  became  infected  after  repeated  ex- 
posures. It  may  be  concluded  that  most  cases  develop 
prodromal  symptoms  on  the  ninth  or  tenth  day  after  in- 
fection. These  will  rarely  appear  on  the  seventh  or  eighth 
day,  somewhat  more  frequently  on  the  eleventh  or  twelfth 
day,  and  only  exceptionally,  after  more  prolonged  inter- 
vals or  earlier  than  the  seventh  day. 

Stage  of  Invasion. — This  stage  may  begin  abruptly 
with  fever,  or  it  may  be  ushered  in  by  gradually  develop- 
ing evidences  of  disturbed  nutrition.  Anorexia,  nausea, 
headache,  general  malaise,  shiverings  may  accompany  or 
follow  symptoms  of  conjunctival,  nasal,  and  bronchial 
catarrh,  during  which  the  fever  will  become  manifest. 
Although  it  has  often  been  claimed  that  vague  signs  of 
disorder  accompany  the  incubative  stage,  it  is  usual  for 
the  invasion  to  be  marked  by  a  sudden  onset  of  fever,  in 
which,  during  the  first  day,  a  temperature  of  from  39.1" 
C.  to  40°  C.  (102°  to  104°  F.)  will  be  attained.  Wunderlich 
lias  shown  that  this  preliminary  elevation  of  temperature 
"allows  us  to  forecast  the  subsequently  occurring  eleva- 
tions with  very  great  probability,  since  these,  on  an  aver- 
age, are  wont  to  exceed  the  height  of  the  initial  rise  by 
about  0.8°  C.  to  1°  ('.  (1.5°  F.  to  1.8°  F.),  and  only  ex- 
ceed this  a  trifle  even  when  most  extreme."4  Catarrhal 
symptoms  develop  almost  immediately  ;  indeed,  the  im- 
plication of  the  mucous  membranes  is  the  characteristic 
feature  of  this  stage.  The  mucous  membranes  of  the 
eyes,  nose,  throat,  bronchial  tubes,  and  of  the  larynx,  tra- 
chea, and  sometimes  of  the  digestive  organs,  become 
almost  simultaneously  affected.  The  conjunctivae  are 
injected  and  reddened,  a  free  discharge  of  tears  follows, 
shortly  succeeded  by  a  scanty  muco-purulent  formation 
about  the  tarsal  borders,  which  is  more  free  in  scrofulous 
persons.  More  or  less  photophobia  will  be  developed. 
Monti  has  drawn  attention  to  the  small  red  spots  visible 
along  the  ciliary  border.  The  eyelids  become  some- 
what reddened  and  swollen.  Koningsten  has  declared 
the  conjunctival  hyperaemia  to  be  a  specific  effect  of  the 
measles  contagium,  and  not  simply  catarrhal.  Sneezing 
and  snuffling,  which  are  often  the  first  symptoms  ob- 
served, indicate  hyperaemia  and  inflammation  of  the 
nasal  mucous  membrane.  A  thin  watery  discharge  from 
the  nose  is  also  present.  After  a  day  or  two  this  be- 
comes muco-purulent.  The  membrane  is  seen  to  be  red- 
dened, and  inspired  air  excites  a  painful,  burning  sensa- 
tion. Cough  denotes  the  involvement  of  the  respiratory 
tract,  and  is  intense,  usually,  in  proportion  to  the  severity 
of  the  attack.  It  is  at  first  dry  and  troublesome,  but 
afterwards  becomes  associated  with  secretion.  Croupy 
cough  and  respiration  sometimes  occur  and  denote  swell- 
ing of  the  tracheal  and  laryngeal  mucous  membrane. 
Rarely  oedema  of  the  glottis  may  suddenly  develop  and 
threaten  life,  or  call  for  tracheotomy.  Nausea,  vomit- 
ing, and  total  loss  of  appetite  indicate  perturbation  of 
the  gastric  mucous  membrane,  and  the  frequent  appear- 
ance of  diarrhoea  denotes  the  occurrence  of  intestinal  ca- 
tarrh. The  buccal  cavity  does  not  usually  show  pro- 
nounced alterations.  The  tongue  quickly  becomes  coated 
with  a  thin  whitish  fur,  through  which  the  papillae  pene- 
trate. From  the  first  there  is  often  pain  and  difficulty  of 
swallowing,  and  the  faucial  mucous  membrane  assumes 
a  more  vivid  coloring  ;  and  by  the  end  of  the  second  day 
careful  inspection  will  detect  small  blotches  of  irregu- 
lar outline  and  deepened  color  upon  the  hard  and  soft 
palate.  Girard  asserts  that  a  punctate  redness  is  visible 
on  the  palate  from  four  to  six  days  before  the  eruption. 
Due  attention  has  only  of  late  been  given  to  the  condition 
of  the  mucous  membrane  in  this  stage.  The  posterior 
wall  of  the  pharynx  is  more  intensely  reddened  than  the 
arch  of  the  palate.  From  twelve  to  twenty-four  hours 
before  the  appearance  of  the  cutaneous  eruption,  an  erup- 


tion invades  the  palatal  mucous  membrane.  The  ef- 
florescences are  irregular,  varying  in  size  from  that  of  a 
pin-head  to  that  of  a  hemp-seed  or  a  lentil,  and  are  isolated 
or  confluent.  They  are  sometimes  papular.  These  lesions 
grow  pale  after  from  twelve  to  twenty-four  hours.  The 
buccal  mucous  membrane  is  sometimes  similarly  affected  ; 
that  of  the  tongue,  however,  is  never  invaded.5  While 
the  eruption  is  most  copious  upon  the  soft  palate  and 
uvula,  it  has  been  observed  upon  the  general  visible  sur- 
face of  the  respiratory  and  digestive  tracts,  and  its  exist- 
ence at  this  time  justifies  the  opinion  expressed  by  Haul- 
away and  others,  that  it  would  be  better  to  designate  the 
period  of  its  development  as  the  stage  of  the  "  exantheui 
of  the  mucous  membrane."  The  throat  is  felt  by  the  pa- 
tient to  be  dry,  and  the  cough,  which  constantly  grows 
in  intensity,  may  have  a  metallic  ring  and  may  be  accom- 
panied by  decided  hoarseness.  Sibilant  and  sonorous, 
and,  occasionally,  subcrepitaut rales,  may  already  betray 
bronchitis.  Not  infrequently  the  symptoms  become  com- 
plicated with  epistaxis,  which  rarely  becomes  alarming. 
Nervous  agitation  may  now  be  extreme,  or  the  child  may 
remain  dull,  inattentive,  or  somnolent.  Convulsions  not 
very  rarely  appear,  but,  when  observed  thus  early  in  the 
disease,  are  not  often  of  grave  augury. 

The  fever,  which  may  have  developed  with  the  symp- 
toms described,  or  may  have  preceded  them,  becomes  in 
a  few  hours  quite- intense,  in  severe  cases  attaining  a 
temperature  of  from  39°  to  40°  C.  (102.4°  to  104°  F.). 
Vomiting  and  severe  frontal  headache  often  accompany 
it.  The  child  will  be  fretful  and  peevish,  or  may  re- 
main drowsy  and  apathetic.  All  the  symptoms  enumer- 
ated may  be  of  an  exceedingly  mild  character,  may  even 
escape  observation,  or  they  may  rapidly  develop  a  high 
degree  of  intensity.  Once  developed,  they  continue 
unabated  until  the  end  of  the  second  or  beginning  of 
the  third  day,  when  in  most  cases  there  will  be  a  sudden 
amelioration.  Indeed,  fever  may  quite  disappear,  and 
delusive  hopes  of  an  immediate  recovery  may  be  enter- 
tained. The  child  will  regain  some  of  its  gaiety  of 
manner  and  will  play  about  the  room  at  times.  The  ca- 
tarrhal symptoms,  however,  will  in  most  cases  persist, 
though  with  diminished  vigor.  This  period  of  apparent 
improvement  is  very  deceptive,  but  by  careful  considera- 
tion of  all  concomitant  phenomena,  the  experienced  at- 
tendant will  learn  to  avoid  error.  During  the  third  day 
the  fever  will  increase  and  remain  unabated,  while  the 
appearance  of  the  cutaneous  eruption  will  usher  in  the 
next  stage.  The  high  temperature  of  the  stage  of  inva- 
sion is  not  again  equalled  until  the  acme  of  the  disease, 
which  occurs  toward  the  close  of  the  second  day  of  the 
eruption.  Careful  consideration  of  the  symptoms,  of 
the  course  of  the  fever,  of  the  development  of  the  catarrh, 
the  coughing  and  sneezing,  the  lachrymation,  the  injec- 
tion of  the  conjunctivas,  and  especially  of  the  efflores- 
cences upon  the  faucial  mucous  membrane,  will  often 
justify  a  very  confident  surmise  as  to  the  true  nature  of 
the  disorder  before  the  cutaneous  eruption  appears. 

Stage  of  Eruption. — It  rarely  happens  that  the  erup- 
tion is  discovered  on  one  in  whom  premonitory  symp- 
toms have  not  been  observed.  In  such  cases  inquiry 
will  often  elicit  the  fact  that,  for  some  days  previously, 
the  child  had  not  been  in  his  accustomed  health,  though 
attracting  no  special  attention.  A  slight  cough,  a  mild 
coryza,  a  conjunctival  irritation  can  be  recollected. 

In  the  great  majority  of  cases  the  eruption  begins  to 
appear  on  the  fourth  day  of  the  disease,  when  the  fever 
and  general  catarrhal  symptoms  are  approaching  their 
height.  It  is  first  seen  on,  the  forehead,  temples,  and 
cheeks  as  pale  red  spots,  appreciable  to  the  eye,  but  not 
to  the  touch.  These  spots  rapidly  increase  in  number 
and  in  intensity  of  color,  and  include  the  face,  head, 
neck,  breast,  shoulders,  and  trunk;  By  the  fifth  day,  or 
second  day  of  the  eruption,  in  ordinary  cases,  the  face 
becomes  swollen  and  more  or  less  covered  with  an  erup- 
tion that  has  now  acquired  a  raspberry-red  color,  and 
a  configuration  and  distribution  of '.peculiar  character. 
The  spots  are  now  quite  perceptible  to  the  finger  and 
sometimes  decidedly  papular,  so  that,  at  times,  the  hard, 
shotty  papules  of  beginning  smallpox  eruption  are  sim- 
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ulated.  This  resemblance  qnicklj  disappears  ;ui<l  the 
papule  becomes  Burrounded  by  a  red  areola  of  Bmall 
M/r.  the  whole  Bpol  nol  exceeding  the  size  ofaflaki 
bran,  These  spots  u-nd  to  group  themselves  Lntoi 
centic  shapes,  or  BegmenU  of  circles,  the  general  >li- 
tribution  nt  which  varies  considerably  in  intensity.  At 
othei  times  the  spots  will  present  a  Boft,  almost  uni 
forml}  elevated  Burface  thai  maj  nol  suggests  papular 
eruption.  The}  bave  an  irregular  outline  and  are  sur 
rounded  by  normal,  unaltered  Bkin,  except  where  the 
eruption  becomes  confluent,  as  upon  the  cheeks  in  ordi- 
nary cases,  or  over  more  diffused  areas  in  Bevere  ones,  or 
at  the  site  of  some  pre-existing  hyperemia,  as  thai  from 
the  irritation  of  a  sinapism  or  other  stimulating  applica- 
tion When  confluent  the  eruption  Bhows  a  dusk}  red 
surface,  elevated,  and  i e  or  less  infiltrated. 

During  the  fifth  day  the  eruption  extends  along  the 
trunk  and  upper  extremities,  bul  does  nol  develop  upon 
the  legs  until  the  sixth  day.  Sere  it  is  usually  not  nearly 
bo  intense  either  in  extent  or  coloration.  The  groups 
of  macules  arc  much  less  numerous,  and  their  color  is 
paler.  The  general  symptoms  will  have  continued  with 
unabated  vigor  [f  diarrhoea  have  not  already  been  pres- 
ent during  the  prodromal  stage,  it  is  now  very  apt  to 
occur,  and  maj  prove  very  annoying.  The  temperature 
remains  unabated,  reaching  its  acme  at  the  height  of  the 
eruption.  The  catarrhal  bj  mptoms  persist,  the  secretions 
of  ten  becoming  muco-purulent.  At  this  period  vesicles 
the  Bize  of  a  hemp-seed  may  appear  at  the  mucous  fol 
licles  of  1 1 1  <  -  buccal  cavity,  in  the  middle  of  a  macule 
or  papule.  Bibilant,  Bonorous,  and  subcrepitant  riles  in- 
dicate the  extent  of  bronchitis  present.  The  maximal 
temperature  is  attained  from  the  end  of  the  fourth  to  the 
sixth  day  of  the  disorder  (earlier  in  mild  cases  than  in 
Bevere  ones),  and  continues  for  from  one  and  a  half  to 
two  days,  when  there  is  a  sudden  diminution  of  fever  and 
iid  mitigati I  all  the  symptoms. 

At  the  beight  of  the  eruption,  the  tinker  pressed  upon 
a  Bpol  causes  the  redness  i,,  disappear  and  tu  In-  replaced 
by  a  pale  yellow  color,  which  rapidly  gives  place  to  the 
returning  hyperemia.  With  the  reduction  of  tempera 
ture  the  eruption  begins  to  pale,  and  by  the  eighth  day 
will  have  become  quite  indistinct,  and  the  swelling  of  the 

lace    and    neck    will    have,    in    great     part,    disappeared 

With  defervescence,  which  usually  begins  in  the  night, 
the  eruption  rapidly  lades,  first  in  those  parts  first  in- 
vaded, sn  thai  by  the  ninth  day  the  only  traces  tn  he 
found  are  pale-yellow  spots,  which  will  not  entirely  dis- 
appear upon  pressure.  Occasionally,  when  the  eruption 
is  at  it-  beight,  a  number  <>f  tiny,  pin  point  vesicles  may 
develop  more  or  less  abundantly.  They  are  not  of  im- 
portance, and  commonly  depend  upon  excessive  tempera- 
ture   uf    the    rOOm    or    tun    hea\\    liei  1  i  1.  it  hinir.        At    other 

times  the  eruption  becomes  hemorrhagic  and  assumes  a 
petechial  character,  strongly  suggestive  of  the  exanthem 
nf  t\  phus  fever  This  condition  is  usually  seen  upon  the 
extremities,  hut  ma}  involve  the  eruption  over  the  whole 
bod}  .  The  Bpots  assume  a  more  livid  coloration,  and  arc 
not  affected  by  pressure  Nfo  especial  significance  is 
tn  he  attached  t"  this  form  nf  eruption,  the  course  I" 
Ing  favorable,  though  for  man}  days  after  the  active 
Bymptoms  "i  the  disease  have  ended,  the  Burface  remains 
tin  it  i  led  with  the  dark  sp,,tv  Aa  the  intensity  of  the  erup- 
tion is  usually  proportionate  to  the  severity  of  the  fever, 
in  milder  cases  the  cutaneous  lesions  an-  more  scattered 
and  of  less  vivid  coloration  :  and  in  the  mildest  cases  fever, 
i  rh.  and  exanthem  ma}    he  hardly  appreciable,  the 

pti 'specially  being  paje.  scattered,  and  limited  al 

most  entirely  tn  tin  i  k,  and  superior  portion  of 

the  trunk 

Throughout  the  attack  the  tongue  remains  moist  and 
thinly  coated  with  a  whitish  fur.  This  coating  is  nut 
stripped  nil"  as  in  scarlet   fever,  nor  does  the  tongue  be 

<    ■inc  dr\  and  brownish,  and  cracked  as  in  typhi 'id  fevt  r. 

unless  complications  o1  grave  character  supervene.    After 

its  uormal  appearance. 

at  the  beight  nt  the  eruption,  the  tongue  usually 
remains  red  at  ii-  borders.  Oenerul  enlargements  of  the 
lymphatii  glan  The  submaxillary 


and  anterior  cervical  glands  are  most  markedly  swollen, 
The  urine  is  reduced  in  quantity,  is  Btrongly  acid,  and  of 
high  specific  gravity.  Occasionally,  and  especially  early 
during  the  prodromal  Btage,  retention  of  urine  may  be 
noted  At  other  times  there  is  great  irritability  of  the 
bladder,  with  frequenl  micturition  and  pain.  Albumi- 
nuria will  rarely  incur,  imt  may  almost  always  he  attrib- 
uted to  the  leiit  ile  condition,  and  not  to  specific  influence. 
The  eruption  is  must  characteristic  in  those  ol  fair 

complexion,  though  it  always  retains  its  peculiar  tea' 
even  in  the  darker  individuals  of  the  white  races.  In 
dark  skinned  races,  however,  it  becomes  much  modified, 
principally,  of  course,  in  its  coloring.  In  negroes  and 
those  el  mixed  African  descent,  the  characteristic  colof 
disappears  in  proportion  to  the  intensity  of  the  normal 
cutaneous  pigmentation.  The  eruption,  in  losing  itsvivid- 
ness,  seems  to  acquire  a  more  pronounced  papular  char- 
acter, and  the  summits  of  the  tiny  papules  often  appear, 
by  contrast,  of  a  whitish,  translucent  color,  from  thi 
udation  into  them.  Through  the  black  skin  the  hyper- 
ainic  redness  will  be  obscurely  visible.  The  true  nature 
of  the  eruption  will  usually  be  recognized  without  diffi- 
culty by  its  distribution,  the  oedema  of  the  laic,  the  con- 
(•militant  fever  and  catarrhal  symptoms,  and  the  eruption 
upon  the  mUCOUS  lnemliraiie. 

of  Decline. — Though  the  fever  and  eruption 
rapidly  disappear,  il  is  not  until  after  several  days  that 
the  catarrhal   Bymptoms   sulfide.      As  these   become  less 

nt  the  appetite  gradually  returns,  the  various  func- 
tions become  restored,  the  strength  and  spirits  increase, 
and  the  patient,  though  feeble,  enters  upon  convales- 
cence. Thvsttagt  ofdecliru  terminates  with  a  scanty  i 
quamation.  This  begins  about  the  tenth  or  eleventh  day, 
and  alter  mild  cases  may  be  almost  imperceptible.  Usu- 
ally il  appears,  especially  about  the  forehead   and  checks, 

as  an  exfoliation  of  fine,  branny,  epidermic  scales,  (piite 
unlike  the  desquamation  of  scarlatina  After  a  few  days 
it  isc pleted,  and  health  becomes  re-established.  Care- 
ful search  is  often  necessary  to  detect  this  desquamation 
upon  the  body  and  limba 

Atypical  Course.— Very  many  cases  depart  from  the 
typical  course,  as  described,  in  one  or  more  respects  ;  in- 
deed, the  general  characters  of  the  malady  may  he  irreg- 
ular. The  initiatory  symptoms  of  the  Btage  oi  invasion 
may  he  sn  insignificant  as  to  entirely  escape  observation, 
when  it  may  appear  thai  the  eruption  abruptly  ushers  in 
the  disease.  ( 'as(s  of  this  kind  are  not  ver\  uncommon. 
On  the  other  hand,  the  stage  of  invasion  may  he  prolonged 

until  the  sixth  Or  seventh  day.  Here,  however,  appear- 
ances arc  apt  In  lie  misleading,  as   in  cases  where  the  8De- 

cific  process  develops  during  an  attack  of  simple  corya 
or  bronchitis.  The  eruption  may  he  very  long  delayed 
by  pre-existing  internal  disorders  (  f  more  or  li  ss  gravity 
— pulmonary  phthisis,  acute  or  chronic  visceral  inflamma- 
tions, etc. — when  the  whole  course  of  the  disease  is  apt  to 
be  irregular.  The  Btage  ^i  eruption  may  even  be  want- 
ing.     In    SUCh    cases,  a  correct    diagnosis  depends   rather 

upon  etiological  considerations  than  upon  specificity  of 
s\  mptoms  ;  occurring  sporadically,  these  cannot  he  iden- 
tified. But  it  occasionally  happens,  in  families,  boarding- 
Bchools,  asylums,  etc.,  win-re  measles  prevails,  that  chil- 
dren unprotected  b}  a  previous  attack  and  exposed  to 
the  contagion,  in  due  time  develop  all  the  symptoms  of 
measles  except  the  eruption,  and  upon  recovery  remain 
protected  from  future  attacks.  Such  forms  are  desig- 
nated as  mor  ''  ntlu  imiti .  Winn,  mi  the  other 
hand,  the  eruption  occurs  withoul  a  well-marked  or  rec- 
ognized catarrhal  Stage,  and  without  the  development  of 
catarrhal  B}  mptoms  during  its  course,  similar  diagnostic 
difficulties  arise,  and  one  is  only  justified  iii  recognizing 
morb  itarrho  in  the  presence  of  unquestionable 
conditions.  Indeed,  there  arc  those  who  claim  that  un- 
less catarrhal  symptoms  are  present,  a  diagnosis  of  measles 
cannot  be  maintained.  In  these  forms  the  course  is  usu- 
ally mild.  Rarely,  a  very  interesting  departure  from  a 
typical  course  is  the  appearance  of  a  rash  almost  simul- 
taneousl}  with  the  outbreak  nf  the  stage  nf  invasion. 
This  is  usuall}  observed,  upon  the  morning  of  the  second 
day,  upon  the  cheeks,  forehead,  temples,  neck.  etc.     At 
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measles. 
Measles. 


first  it  is  like  the  ordinary  measles  rash  in  shape  and  dis- 
tribution, but  in  color  it  is  pale.  With  the  mitigation  of 
symptoms  that  occurs  by  the  close  of  the  second  day, 
it  ceases  to  develop,  and  may  even  recede  partially  and 
remain  as  pale,  pinkish  blotches,  until  the  regular  rash 
appears  and  supplants  it.  Such  cases  present  generally 
no  other  abnormality  of  course.  Irregular  distribution 
of  the  rash  is  not  very  infrequently  met  with.  It  may  in- 
vade the  trunk  alone,  or  may  spare  the  lower  extremities, 
or  it  may  not  appear  in  the  order  described.  These  are 
unimportant  modifications  and,  of  themselves,  add  no 
gravity  to  the  prognosis. 

As  in  mild  cases  the  rash  may  be  pale,  scanty,  and  not 
well  developed,  so  in  severe  ones  it  may  lie  confluent, 
brilliant,  and  abundant ;  at  times  it  may  be  livid,  and  the 
patches  may  coalesce  into  more  or  less  extensive  areas  of 
eruption  over  the  trunk  and  limbs,  as  well  as  upon  the 
face.  These  patches  feel  elevated  and  infiltrated.  Here 
and  there  tracts  of  unaltered  skin  will  be  sharply  circum- 
scribed by  them.  Pressure  upon  these  dark,  livid  patches 
will  generally  cause  them  to  grow  pale  ;  but  there  may 
he  occasionally  observed  evidences  of  hsemorrhagic  exuda- 
tion in  the  increased  lividity  of  the  patches,  and  in  the  fact 
that  they  are  uninfluenced  by  pressure.  The  eruption  may 
assume  a  petechial  character  strongly  suggestive  of  the 
exanthem  of  typhus  fever.  The  hsemorrhagic  spots  often 
correspond  closely  to  the  eruptive  lesions  in  configuration 
and  extent,  and  remain  for  many  days  after  the  activity 
of  the  malady  is  passed.  This  condition  is  developed 
early,  and  may  involve  the  entire  area  of  eruption.  It 
cannot  be  assigned  to  any  recognizable  cause,  and,  in- 
deed, is  not  of  serious  augury.  During  convalescence 
these  hsemorrhagic  spots  slowly  undergo  the  changes  of 
extravasated  blood-pigment,  and  disappear  within  a  week 
or  two.  This  variety  should  not  be  confounded  with 
that  severe  and  extremely  fatal  form  of  measles  known  as 
"  black  measles,"  or  "  malignant  hsemorrhagic  measles," 
which  is  fortunately  very  rare,  and  which  more  especially 
attacks  persons  with  bad  hygienic  surroundings,  such  as 
soldiers  in  camps,  convicts,  children  crowded  into  badly 
constructed  asylums,  etc.;  also  those  exhausted  by  in- 
temperance, want,  exposure,  and  similar  influences. 
Here  all  the  symptoms  differ  from  those  of  the  form  just 
described,  in  which,  although  the  petechial  character  of 
the  eruption  is  marked,  there  is  always  the  correspond- 
ing, associated  intra-vascular  hyperemia  of  the  eruptive 
lesion.  These  differ  altogether  from  the  purplish  and 
blackish  ecchymoses  of  malignant  measles.  It  has  even 
been  asserted  that  the  pigmentation  in  them  is  not  due 
to  extravasated  blood,  but  to  the  decomposition  of  red 
blood-cells  exuded  in  a  purely  inflammatory  process.  In 
malignant  or  "  black  measles,"  the  symptoms  of  profound 
systemic  intoxication  are  associated  with  the  irregularly 
distributed  rash,  which  is  never  perfectly  developed. 
At  first  appearing  possibly  in  the  regular  way,  its  ab- 
normal course  is  soon  declared.  The  eruption  ceases  to 
develop,  and  the  lesions  already  present  fade  away  or 
change  into  ecchymotic  spots,  which  may  correspond  to 
the  size  of  the  primary  lesion  or  assume  linear  or  irreg- 
ular shapes,  and  involve  larger  tracts  of  skin.  These  ec- 
chymoses are  most  abundant  and  largest  upon  the  trunk 
and  on  its  most  dependent  parts,  though  they  may  ap- 
pear anywhere.  Signs  of  failure  of  circulation,  quick 
and  feeble  pulse,  coldness  and  lividity  of  the  extremities, 
delirium,  stupor,  and  subsultus  tendinum  develop.  Haem- 
orrhages may  occur  into  and  upon  mucous  and  serous 
membranes,  and  death  follow  early  from  profound  tox- 
aemia. Malignant  measles  may  run  a  very  rapid  coxirse, 
as  is  especially  the  case  in  some  epidemics.6  Convales- 
cence, however,  may  be  established,  but  will  usually 
prove  tedious. 

The  course  of  measles  may  be  made  abnormal  by  the 
existence  of  acute  or  chronic  disease  at  the  time  of  in- 
fection. Here  much  alteration  in  the  features  of  the 
exanthem  may  be  noted.  The  prodromal  stage  may  be 
unusually  protracted,  or  the  eruption  may  be  imperfectly 
developed,  both  as  to  intensity  and  in  distribution  ;  or  the 
mucous  membrane  may  have  to  bear  the  brunt  of  the 
attack  ;  at  other  times  the  attack  seems  to  receive  a  sud- 


den check.  The  eruption  fades,  and  is  succeeded  by 
great  pallor.  Such  sudden  arrest  is  usually  due  to  an 
intercurrent  malady,  and  will  be  more  suitably  considered 
with  the  complications  of  measles.  It  has  already  been 
said  that  convulsions  occurring  at  the  outset  of  the  dis- 
ease are  not  especially  ominous.  If,  however,  they 
occur  repeatedly,  or  during  the  later  stages  of  the  dis- 
ease, they  are  of  grave  augury,  and  often  precede  or 
accompany  complications  that  may  lead  to  a  fatal  issue 
In  rare  instances  the  eruption  is  unduly  prolonged  ;  it 
has  been  known  to  persist  as  late  as  the  tenth  day. 

Diagnosis. — Although  the  nature  of  the  disease  may 
very  often  be  conjectured  during  the  prodromal  stage. 
it  is  only  during  the  eruptive  stage  that  the  diagnosis  of 
measles  can  be  definitely  determined.  In  typical  cases 
the  combination  of  fever,  eruption,  and  catarrh  of  the 
mucous  surfaces,  affords  characteristic  and  easily  recog 
nizable  features,  when  considered  along  with  the  history 
and  course  of  the  malady.  During  the  prodromal  stage 
the  symptoms  may  be  mistaken  for  those  of  simple 
coryza  or  of  bronchial  catarrh.  Indeed,  they  are  often 
identical  with  these,  and  to  this  extent  can  cause  no  con- 
fusion. They  may  lie  suspected  to  depend  upon  the  con- 
tagion of  measles,  if  they  develop  in  one  who  is  known 
to  have  been  exposed  to  it,  or  if  during  the  second  or 
third  day  the  eruption  upon  the  soft  palate  is  observed. 
If,  however,  the  fever  and  catarrh  persist  after  the  fourth 
day  without  an  eruption,  measles  may  be  excluded  nearly 
always.  Upon  the  appearance  of  the  eruption,  measles 
may  be  confounded  with  Rotheln  or  German  measles, 
scarlatina,  typhus  fever,  and  in  its  earliest  stages  with 
varicella  and  variola.  It  will  also  be  necessary  to  exclude 
drug  eruptions,  such  as  those  from  copaiba,  quinine,  etc. 
The  diagnosis  between  measles  and  Rotheln  presents  many 
difficulties.  It  is  true  that  recent  writers  describe  Rotheln 
as  having  well-marked  characteristics  ;  but  it  must  be  ob- 
served that  many  do  not  agree  as  to  the  exact  history  and 
symptomatology  of  this  affection.  This  want  of  agree- 
ment makes  it  difficult  to  determine  the  standard  of  Roth- 
eln for  comparison.  The  diagnosis  must  rest  upon  a 
general  consideration  of  all  the  symptoms.  In  Rotheln 
the  prodromal  stage  only  exceptionally  exceeds  twenty- 
four  hours  ;  it  often  is  less  than  twelve  hours.  In  many 
cases  Rotheln  is  afebrile  throughout,  and  in  most  cases  it 
is  barely  febrile.  Upon  this  point,  however,  there  is  no- 
consensus  of  opinion,  some  authors  describing  epidemics 
of  Rotheln  in  which  fever  of  great  intensity  prevailed.7 
( 'beadle  even  claims  as  a  distinguishing  mark  of  it,  "a 
higher  range  of  temperature  and  its  longer  persistence  " 
than  in  ordinary  measles.8  The  catarrhal  symptoms  in 
both  affections  differ  only  in  intensity.  The  faucial 
mucous  membrane  in  Rotheln  shows  a  diffused  redness 
rather  than  the  flecked  eruption  of  measles.  Enlargement 
of  the  cervical  glands  has  been  noted  as  of  constant  oc- 
currence in  Rotheln,  but  it  is  likewise  very  often  observed 
in  measles.  The  eruption  of  Rotheln  is  pale  red,  rather 
than  dark  red,  as  in  measles,  while  the  patches  are  more 
circular  and  less  discrete,  and  with  less  irregular  bor- 
ders. It  is  also  more  rapid  in  its  course,  and  is  but  rarely 
followed  by  desquamation.  It  should  be  remembered, 
however,  that  upon  no  symptoms  of  Rotheln,  as  distinct 
from  those  of  measles,  have  writers  agreed,  and  that  no 
case  of  Rotheln  presents  features  sharply  defined  from 
those  of  measles.  Up  to  the  present  time,  therefore,  one 
is  not  justified  in  diagnosticating  Rotheln  in  any  isolated 
case,  unless  the  patient  has  already  had  measles  or  has 
been  exposed  to  the  influence  of  a  prevailing  epidemic  of 
the  former  disease. 

Of  the  other  eruptive  fever.3,  scarlatina  is  most  like 
measles.  Usually,  however,  the  diagnosis  is  easily  made. 
In  scarlet  fever  the  eruption  appears  by  the  second  day. 
The  fever  is  accompanied  by  sore  throat,  more  or  less 
severe,  with  intense  redness  of  the  faucial  mucous  mem- 
brane. The  eruption  is  of  a  bright-scarlet  color,  and 
more  regularly  diffused;  the  papules  are  much  finer. 
In  well-marked  cases  there  is  a  universal  redness.  In 
measles  the  eruption  is  of  a  dusky-red  and  arranged  in 
circumscribed  patches  with  intervening  healthy  surfaces. 
At  times  the  measles  eruption  becomes   almost  univer- 
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sail]  confluent.  The  darker  coloration  is,  however,  still 
maintained,  and  the  Burface  is  distinctly  infiltrated  and 
elevated,  l: i \  i 1 1 ll  to  the  band  a  sensation  of  roughi 
\|  n  i  there  will  always  be  areas  of  less  intense  erup- 
tion, where  the  characteristic  arrangement  may  l»-  n 
nized  ttarelj  scarlatina  develops  a  discrete  eruption 
closeh  simulating  that  "f  measles  The  patches  will 
then  l»  of  larger  superficial  area,  "l  a  brighter  color,  and 
less  infiltrated  There  «  ill  nearly  alwaj  -  be  present  con- 
comitant symptoms  that  should  dissipate  doubt.  After 
the  first  few  days  the  tongue,  in  Bcarlatina,  develops  the 
characteristic  straw  berry  appearance,  «  hereas  in  measles 
the  t < 'i i l: m-  remains  coated  throughout.  The  eruption  of 
Bcarlatina  is  accompanied  bya  moreor  less  intense  itch- 
ing, that  is  usually  absent  in  measles.  The  fever  of  scar- 
latina persists  Eor  some  days  after  the  eruption  hat 

tained  its  height,  while  in  measles  the  c pleti f  the 

eruption  is  marked  by  almost  immediate  defervescence. 
The  desquamation  of  scarlet  fever  is  composed  of  large, 
times  ol  enormous,  flakes  of  epidermis,  while  that  of 
I."-  ia  branny  and  not  abundant,     in  scarlatina  the 
faucial  mucous  membrane  is  inflamed,  sometimes  diph- 
theritic;   in  measles  there  is  catarrb  of  the  whole  respira- 
tory tract.     Finally,  measles  is  not  followed  by  dropsy 
and  nephritis,  which  are  so  of  ten  observed  after  scarlatina. 
During  the  first  twenty-four  hours  the  small-pox  erup- 
tion maj  resemble  tbal  of  measles,  but  its  papular,  shotty 
character  soon  reveals  it.     Varicella  may  also  at  first  re- 
semble measles,  but   its  vesicular  eruption  quicklj 
velops.     The  eruption  of  typhus  fever  is  often  perplex- 
ingly  like  that  ol   measles.     Doubt,  however,  N  only  apt 

rise  when  the  former  affection  is  known  to  prevail,  or 
where  the  conditions  favorable  to  its  development  are 
present.     The  typhus  eruption  is  especially  like  that  of 

jles  where  the  distribution  is  normal,  but  where  <\- 
travasatioi  a  petechial  character.     Such  cases  of 

measles  can  be  recognized  through  their  concomitant 
symptoms.  Bronchial  catarrh  is  present  in  l><>th.  In 
tj  phus  the  nasal  catarrh  is  absent,  as  is  also  the  conjunc- 
tivitis, though  the  eyes  may  be  injected.  The  eruption 
on  the  face  is  also  absent  or  scanty.  The  course  of  the 
fever  is  also  different  in  the  two  affections,  the  typhus 
exanthema  not  appearing  until  the  seventh  day. 

A  peculiar  eruption  following  the  ingestion  of  copaiba 
offers  points  of  great  similarity  with  that  of  measles, 
though  at  times  it  equally  resembles  that  of  small-pox. 
Tin-  resemblance  is  heightened  by  the  catarrh  of  the  con- 

tival,  nasal,  faucial,  and  bronchial  mucous  mem- 
brane, and  by  the  existence  ol  fever.  In  the  copaiba 
eruption  the  incubative  period  is  lacking,  and  the  rash, 
brighter  red  from  the  first,  while  exhibiting  many 
patches  indistinguishable  from  those  ol  measles,  devel- 
ops many  lenticular  papules,  totally  dissimilar.     Al  scat- 

I  points  vesicles  will  almost  always  be  observed. 
Simple  roseola  is  less  intensely  colored  and  is  more  fu- 

ious  than  measles;  it  is  without  prodromal  stage  or 
rhal  symptoms,  and  is  usually  afebrile.     Moreover, 
many  eases  of  what   was  formerly  called  roseola  must 
now  be  relegated  to  the  domain  of  Rotheln.     Erythemat- 
ous eruptions  from  quinine  and  other  drugs  somewhat 

inble  the  measles  rash;   but   they  differ  widely  in 

most  other  respects      Erythema  pap  u  latum  may  also  re 

ible  measli  I   election,  the 

forearms,  the  dorsal  Burfaci  hands  and  id'  the 

along  with  its  afebrile  coui  eneral  history, 

will  serve  to  distinguish  it. 

Complk  \ii"\~      I'h'  course  of  measles  may  be  made 

i lii    bj    complications;    or,   occurring   in   persons 

alreadj  Buffering  from  other  diseases,  measles  maj  i1 

He  the  e plicating  affection.  Disorders  compli- 
cating measles  maj  be  simplj  the  results  of  intensifica- 
tion characteristic  of  the  disease,  or 
thej  may  be  intercurrent.  Bj  far  the  most  important 
involviug  the  mucous  membranes.  "  A  high 
purulent  conjunctivitis  maj  develop,  and  even 
lals,  membranes  maj  form  upon  the  lids  True  diph- 
theritic  inflammation  is  not  uuknown.  Purulent  in- 
filtration of  the  cornea  and  kcratoraalacia   maj    be  ob- 
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ha-  reported,  as  a  sequela  of  measles,  paresis  of  accom- 
modation and.  in  consequence  of  this,  strabismus.  Rarely 
the  nasal  mucous  membrane  may  undergo  excessive  in- 
flammation. Stomatitis  is  more  often  developed,  and 
maj  range  from  ordinary  catarrh  to  ulcerative  and  even 
gangrenous  inflammation.     Trui         ■run,  oris  or  noma 

is    more    apt    l cur    as   a    sequela.      In    stomatitis    the 

mucous  membrane  becomes  higblj  injected.  Theton 
is  thickly  coated  with  a  whitish  fur,  and  has  a  sodden 
look.  The  gums  are  Bpongj  and  swollen,  and  often 
bli  eding  at  their  borders  Superficial  ulcerations  appear 
upon  the  buccal  mucous  membrane,  and  aphthous  de- 
posits accumulate,  Saliva  is  copiously  discharged,  and 
fetor  of  the  breath  becomes  pronounced.  The  sublin 
gual  ami  submaxillary  glands  often  become  greatly  en- 
larged and  tender.  Much  distress  js  often  experieni 
and  mastication  becomes  almost  im|K>ssible.  The  stoma- 
titis usually  outlasts  the  measles  and  subsides  in  a  week 
oi-  ten  days.     More  profound  and  gangrenous  ulcerations 

form  extre f  these  inflammations.    The  more 

severe  grades  oi  pharyngitis  only  rarely  complicate  mea- 
sles, uiphtherilia fauei  I  ■  •  ver,  is  not  very  uncom- 
mon. It  usually  leads  to  a  fatal  termination.  Laryngeal 
and  tracheal  symptoms  may  at  times  acquire  undue 
prominence,  usually  from  catarrhal  inflammation  ol  a 
high  grade.  In  such  cases  the  voice,  cough,  and  respira- 
tion become  " croupy."  CEdcmaof  the  glottis  has  been 
know  n  to  occur,  ami"  rarely  may  he  so  severe  as  to  ter 
inii, ate  life  by  asphyxia.  Trim  laryngeal  diphtheria  is 
also  a  recognized  and  very  fatal  complication  of  measles. 
Brom  hitis  can  only  he  considered  a  complication  when 
it  assumes  a  role  more  important  than  the  essential  disease. 
Severe  hroin -hitis  js  quite  common,  and  very  often  per- 
sists for  Rome  time  after  the  eruption  has  disappeared. 
Serious  results  are  not  apt  to  ensue,  but  occasionally  it 
may  become  grave  more  or  less  rapidly,  or  become  sud- 
denly intensified  in  badly  nourished  children,  or  in  ti 
not  properly  looked  after.  In  such  cases  the  fever  is 
unduly  prolonged,  and  the  symptoms  become  those  of 
ordinary  acute  bronchitis.  .V  much  more  formidable 
complication  is  capillary  bronchitis.  Usually  occurring 
during  the  decline  of  measles,  it  protracts  the  febrile 
movement  w  bile  the  eruption  pursues  its  regular  course. 
or,  as  more  frequently  occurs,  prematurely  fades  with 
more  or  less  abruptness;   the  life  of  the  patient   t» 

thrown  into  i linenl  peril.     This  affection  is  most  dan 

ius,  both  from  its  own  intensity  and  from  its  tendency 
to  develop  atelectasis  pulmonum  and  catarrhal  or  lobular 
pneumonia.  Whether  arising  in  this  manner  or  not,  lob- 
ular pneumonia  is  the  most  com q  of  the  graver  com- 
plications of  measles,  and  is  responsible  for  the  greater 
number  of  deaths  from  the  disease.-  It  occurs  mostly 
in  badly-nourished,  delicate  children,  and  in  those  who 
been  undulj  exposed  during  the  attack.  Neverthe- 
less, pneumonia  often  develops,  in  consequence  of  some 
individual  predisposition,  in  those  whose  hygienic  sur- 
roundings arc  perfect ;  and  it  cannot  be  denied  that  the 
contagious  principle  at  thins  (\,ris  a  special  morbific 
influence  upon  the  pulmonary  parenchyma,  as  is  shown 
in  the  grt  I  complicating  pneumonia  in 
some  epidemics  than  in  others.  Catarrhal  pneumonia 
may  appear  at  any  stage  ol  measles,  in  patients  of  any 
and  at  anv  period  of  an  epidemic.  It  is  more  apt  to 
ir,  howevi  i .  in  those  under  five  years  of  age,  in  chil- 
dren of  ] r  parents,  and  at  the  height  of  an  epidemic. 

Catarrhal  pneumonia,  complicating  measles,  does  not  ne- 

irily  greatly  increase  the  gravity  of  the  attack.  It  is 
probably,  in  more  or  less  restricted  extent,  a  very  com- 
mon concomitant  of  measles,  and  in  manj  cases  where 
fever  is  protracted  beyond  the  usual  period,  with  persist- 
ence of  symptoms  of  bronchitis,  limited  anas  of  lobu- 
lar inflammation  are  present.  The  severity  of  the  at- 
tack will  be  proportionate  to  the  severity  and  extent  of 
the  pneumonia,  which  usuallj  invades  both  lungs  irregu- 
larly, beginning  at  the  bases.  There  will  always  be 
present  bronchitis,  the  symptoms  of  which  are  so  prom- 

capiilnrv  bronchi)  croup,  .'J  times  (Jahrb.  t.  Iki.k..  vol.  \iv.. 
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inent  that  the  pneumonic  symptoms  may  be  very  ob- 
scure. Crepitant  rales,  with  slight  dulness  and  bronchial 
breathing,  may  nearly  always  be  detected  during  the  at- 
tack. Dyspnoea  is  often  decided,  and  there  is  greater 
tendency  toward  cyanosis  than  in  lobar  pneumonia.  The 
sputa  are  generally  catarrhal  iii  character.  The  inflam- 
mation tends,  in  favorable  cases,  to  terminate  slowly,  by 
lysis,  possibly  only  after  several  weeks.  When  catarrhal 
pneumonia  is  the  only  complication,  most  case*  end  in 
recovery,  but  where  it  is  but  one  of  a  number  of  compli- 
cations, or  occurs  during  a  severe  and  abnormal  attack 
of  measles,  the  result  is  much  more  often  fatal.  Many 
■cases  of  pulmonary  tuberculosis  after  measles  develop 
from  an  unresolved  catarrhal  pneumonia. 

Lobar  or  croupous  pneumonia  is  also  a  recognized  com- 
plication of  measles,  but  is  of  less  grave  import  than 
the  catarrhal  form.  It  occurs  abruptly,  is  not  neces- 
sarily associated  witli  extensive  catarrh,  and  presents 
the  characteristic  symptoms.  By  many  writers  acute 
tuberculosis  is  described  as  a  complication  of  measles. 
It  should  be  classed  among  its  sequehe,  though  it  doubt- 
less very  often  dates  back  to  the  beginning  of  the  attack. 
The  intestinal  catarrh  that  often  becomes  developed  dur- 
ing measles  sometimes  becomes  intensified,  and  to  the  di- 
arrhoea there  are  added  the  symptoms  of  a  more  or  less 
severe  enteritis.  Bloody,  mucous  stools,  voided  with  ten- 
esmus and  the  other  signs  of  colitis,  will  at  times  be  ob- 
served. These  cases,  however,  usually  end  in  recovery. 
Acute  nephritis  may  also  be  a  direct  consequence  of 
measles.10  When  convulsions  appear  during  the  course  of 
measles  after  the  development  of  the  rash,  they  generally 
mark  the  supervention  of  some  grave  complication,  and 
are  thus  of  very  evil  augury.  They  may  accompany 
pneumonia,  enteritis,  even  meningitis.  Inflammation  of 
the  middle  ear  of  a  catarrhal  character,  extending  from 
the  pharynx  along  the  Eustachian  tube,  may  occasion 
temporary  deafness  ;  or,  it  may  be  intense,  with  severe 
pain,  and  followed  by  perforation  of  the  tympanum. 
Permanent  deafness  may,  but  usually  does  not.  result 
from  this.  Occasional  and  rare  complications  are  gan- 
grene of  various  parts,  drops}',  various  inflammations, 
ha'morrhages,  etc. 

A  much  controverted  question  is  that  of  the  coexist- 
ence of  measles  with  other  eruptive  fevers.  Although 
Hebra  denied  the  simultaneous  presence  of  two  of  the  ex- 
anthemata, many  writers  make  positive  assertions  to  the 
contrary.  Thomas11  says  "  measles  can  appear  during 
the  course  of  variola,  scarlet  fever,  and  varicella,  and  vice 
versa,"  and  quotes  Laverani  as  claiming  that  mumps  at- 
tacked by  preference  patients  suffering  with  measles,  and 
Kesteren,  who  saw  a  girl  attacked  by  measles  while  suf- 
fering from  typhoid  fever.  Barthezand  Rilliet  also  assert 
that  two  specific  eruptive  fevers  may  coexist.  Blacke,1- 
Steiner,  Monti,  Korber  n  report  observations  of  the  sim- 
ultaneous existence  of  measles  and  other  eruptive  fevers, 
viz.,  scarlet  fever,  variola,  and  varicella.  Traube," 
Fischl,15  Stiller,  Trechmeister,  and  others  report  similar 
cases.  There  is,  indeed,  no  reason  why  two  specific  mor- 
bid principles  may  not  exert  their  peculiar  pathogenic 
influences  at  the  same  time  upon  an  individual.  An  ab- 
normal course  of  different  exanthemata,  however,  may 
be  characterized  by  features  of  anomalous  nature,  and  va- 
rious lesions  due  to  simple  cutaneous  irritation  may  com- 
plicate the  eruptions.  Erythematous,  papular,  vehicu- 
lar, and  pustular  lesions  may  accompany  any  of  these 
fevers,  and  may  lead  to  errors  of  diagnosis.  It  is,  there- 
fore, not  asking  too  much  to  insist  that,  before  such  co- 
existences can  be  definitely  accepted,  the  evidence  should 
include  a  sufficient  number  of  cases  of  persons  previously 
unaffected  by  either  of  the  fevers  in  question,  who  have 
remained  free  from  infection  after  subsequent  exposure. 
Examples  of  one  specific  eruptive  fever  following  an- 
other in  near  succession  are  sometimes  observed  ;  thus, 
Prior  had  a  patient  who  developed  scarlet  fever  November 
18th,  varicella  December  '2d,  and  measles  December  13th. 

Sequels. — These  are  either  complications  persisting 
after  the  subsidence  of  the  exanthem,  or  they  develop  in 
conesquence  of  some  predisposition  intensified  or  evoked 
by  it.     The  power  of  resistance  of  the  system  is  dimin- 


ished by  measles,  and,  under  these  circumstances,  certain 
external  influences  may  provoke  morbid  actions  which, 
under  more  favorable  conditions,  they  cannot.  Thus, 
any  affection  attacking  one  lately  recovered  from  measles 
must,  strictly  speaking,  be  called  a  sequela.  As  far  as 
possible,  however',  it  is  better  to  restrict  the  term  to 
those  disorders  where  the  parts  implicated  are  especially 
involved  in  measles,  and  which  can  be  definitely  at- 
tributed to  its  effects.  In  this  sense,  nearly  all  sequelae 
of  measles  may  be  said  to  originate  in  the  mucous  mem- 
brane. Not  infrequently,  more  or  less  severe  chronic 
conjunctivitis,  with  obstinate  blepharitis  and  hordeoli, 
follows  measles.  Keratitis  and  even  keratomalacia.  and 
other  alterations  in  the  orbit,  may  be  occasionally  ob- 
served. Catarrh  of  the  middle  and  external  ear,  with 
sometimes  persistent  otorrhoea,  is  not  very  uncommon. 
These  catarrhal  inflammations  may  result  in  changes 
that  produce  more  or  less  complete  permanent  deafness. 
Catarrhal  and  aphthous,  even  gangrenous,  stomatitis, 
sometimes  follows  measles.  Whether  by  extension  of 
these  forms,  or  by  spontaneous  development,  that,  for- 
tunately, rare  buccal  affection,  cancrum  oris,  or  noma,  or 
gangrene  of  the  mouth,  has  measles  for  its  most  frequent 
exciting  cause  (except,  perhaps,  mercurial  ptyalism).  Its 
course  is  usually  a  fatal  one.  Pharyngeal  and  la- 
ryngeal catarrh  very  commonly  follow  in  the  wake  of 
measles.  Usually,  they  are  of  brief  duration.  Ulcera- 
tive inflammations  of  these  parts  sometimes  occur,  and 
in  the  larynx  may  accompany  or  precede  pulmonary 
phthisis.  Bronchitis  is  the  most  common  sequela  of 
measles,  carried  over  from  the  height  of  the  attack.  Its 
course  is  for  the  most  part  in  the  direction  of  health,  but 
it  too  often  becomes  protracted,  and  leads  to  broncho- 
pneumonia and  pulmonary  phthisis.  Broncho-pneumonia 
may  develop  after  the  effects  of  the  measles  seem  to 
have  disappeared,  a  slight  cause  serving  to  upset  the 
balance  of  the  lung,  enfeebled  by  the  antecedent  attack. 
Croupous  pneumonia  may  be  similarly  developed.  Acute 
miliary  tuberculosis  may  follow  one  of  the  affections 
just  mentioned,  or  developing  at  once,  may  pursue  a 
rapidly  fatal  course.  It  is  resulting  pneumonia,  catar- 
rhal and  croupous,  and  pulmonary  phthisis,  that  make 
measles  so  formidable  a  disease,  and  a  high  death-rate  in 
this  disease  is  usually  to  lie  referred  to  one  or  other  of 
these  complications,  or  sequehe.  Tuberculous  disease 
in  the  bronchial  and  mesenteric  glands  may  indirectly  be- 
come sequela*  of  measles,  the  latter  following  tuberculosis 
of  the  bowels.  Entero-colitis,  of  very  severe  character, 
may  sap  the  powers  of  life  or  greatly  retard  convales- 
cence. 

Measles  may  itself  complicate  other  diseases,  modify- 
ing and  being  modified  by  them.  The  coexistence  of 
the  acute  eruptive  fevers,  and  the  influence  of  a  pre- 
existing disease  upon  the  course  of  measles,  have  already 
been  considered.  On  the  other  hand,  measles  undoubt- 
edly modifies  the  course  of  other  diseases  upon  which  it 
has  become  engrafted.  Barthez  and  Rilliet  have  shown 
that  a  noxious  influence  is  principally  exerted  over  affec- 
tions that  are  most  frequently  met  with  as  true  complica- 
tions of  measles.  This  disorder  occurring  during  an 
attack  of  bronchitis,  of  lobular  or  lobar  pneumonia,  or  of 
pulmonary  tuberculosis,  will  almost  invariably  intensify 
them,  yielding  inflammation  will  be  rekindled,  and  new 
areas  will  become  involved.  Recrudescence  of  tubercle 
will  pretty  surely  occur  in  tuberculous  patients,  ami 
mucous  inflammations  will  be  made  more  active.  Some 
other  affections,  however,  seem  to  become  ameliorated 
upon  the  supervention  of  measles.  This  may  be  real  or 
only  apparent.  In  the  latter  case  the  original  disease  will 
fade  away  during  the  attack,  to  return  in  full  vigor  after 
its  disappearance.  Examples  of  this  may  be  seen  in  va- 
rious cutaneous  disorders,  such  as  eczema,  seborrhcea, 
psoriasis,  etc.,  and  affections  of  different  parts.  It  has 
been  asserted,  again,  that  a  number  of  diseases  may  be 
radically  and  permanently  removed  by  a  complicating  at- 
tack of  measles.  Barthez  and  Rilliet  have  seen  chorea, 
epilepsy,  incontinence  of  urine,  etc.,  disappear  after  an 
attack  of  measles.16  Thomas  has  also  had  a  similar  ex- 
perience. 
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I:       ■     and  Reinfections. — There  may  be  very  rarely 

observed  in  persona  who  have  entire!]  recovered  from 

measles,   the  Budden  outbreak  of  an  eruption  exactly 

like  tliat   of   measles  in   configuration,  though  hardly 

attaining  more  than  a  pale  red  coloration,  and  not 

mpanied  bj  oedema  ol  the  ski 'attaining  a  very 

wide  distribution.  Simultaneous^  there  will  be  verj 
Blight  fever  and  catarrhal  Bymptoms,  not  exceeding  slight 
junctival  hyperemia  and  redness  ol  the  upper  air- 
passages.  There  maj  even  i»-  do  fever  at  all.  The  ap- 
petite 1 1 1 ; i \  1 1 < > t  be  aff«  cled,  and  the  sense  of  well  being  in 
no  « ise  modified.  The  eruption  i-  most  abundant  al 
the  lace,  neck,  and  trunk,  but  maj  invade  the  general 
surface.  Ii  is  exceedinglj  fugacious,  hardly  lasting  mora 
than  twenty-four  bours.  These  attacks  usually  occur 
within  a  few  weeks  after  the  original  seizure,*  and  co 
Bpond  closely  to  the  descriptions  of  Rotheln,  as  given 
i.\  certain  writer-.  Ii  is  difficult  to  regard  such  attacks 
as  other  than  relapses  of  measles,  True  reinfections, 
however,  certainly  do  occur  not  bo  verj  rarely.  Tru- 
jaw  Bky  •  aoted  l  i  cases  of  recurrent  measles  in  200  caa  a 
observed  l>y  himself.  Six  of  these  woe  children  less 
than  ten  year-  cM  .  ii  were  children  more  than  ten  years 
old  ;  2  were  adults.  The  intervals  between  the  attacks 
were  from  >i\  in'  >]  ii  ii  -•  to  seven  years,  the  average  being 
three  years.  Kassowitz  basalso  reported  cases  of  rein 
turn  in  which  the  attacks  closelj  resembled  Rotheln, 
They,  however,  could  be  traced  to  exposure  to  the  con 
tagion  ol  measles,  and  themselves  communicated  measles 
to  others.  The  failure  to  appreciate  the  frequency  of  re- 
lapses and  recurrence-  of  measles  is  undoubtedly  a  fruit- 
ful cause  of  error  and  discord  among  writers. 

Etiologi  .  -Measies  is  an  epidemic,  contagious  disease. 
All  race-  of  men  are  liable  i"  it.  The  sexes  are  affected 
in  almost  equal  proportion. f  Although  it  nearly  always 
attacks  young  persons,  those  of  advanced  age  have  no 
immunity  beyond  thai  conferred  by  infection  in  earlier 
life.  Infants  of  tender  age  possess  an  immunity.  This 
is  nol  absolute,  however,  and  a  number  of  writers  have 
reported  observations  of  measles  in  new-born  children. 
Beyond  the  tirst  half-year  of  life  this  insusceptibility 
rapidly  disappears,  and  titter  the  second  year  nearly  ail 
who  ate  exposed  t"  the  contagion  contract  the  disease. 
Ii  is  remarkable,  however,  that  a  few  persons  preserve 
an  absolute  immunity  under  any  degree  of  exposure,  and 
that  numbers  enjoy  a  temporary  immunity,  escaping 
man]  exposures  unscathed,  finally  yielding  t<>  the  infec- 
tious influence.  There  is  no  reason  to  suppose  that 
measles  ever  arises  spontaneously.  It  is  essentially  con- 
tagious and  is  usually  communicated  l>\  direct  exposure 
to  the  emanations  of  a  person  sick  of  the  disease,  or 
through  actual  contact.  The  danger  of  contagion  is  pro- 
portionate to  the  propinquity  of  tin-  contaminating  influ- 
ence, being  greatest  in  the  sick-room.  It  cannol  be  de- 
nied that  measles  may  he  Bpread  by  mediate  contagion, 
[n  such  cases  the  clothing  probabij  becomes  the  dissem- 
inating agent,  Such  article-  a-  have  been  used  by  the 
patient  the  hcl  linen .  e\ eii  those' things  that  have  been 
in  the  sick-room,  very  frequently  communicate 
tin-  disease.  The  discharges  from  the  patients  an-  not 
above  suspicion  in  this  regard.  Except  small-pox,  mea- 
sles i-  probably  the  most  ous  of  the  exanthemata, 
ami  i-  communicable  from  the  early  prodromal  stage 
until  desquamation  iscompletcd.  The  infectious  proper- 
ties are  probablj  most  active  during  the  prodromal  stt 
Tin-  great  difficulty  of  identifying  measles  during  this 
stage  in  great  measure  explains  the  rapid  dissemination 
"I  thi  disease  in  schools,  asylums,  etc.  The  contagious 
properties  continue  throughout  the  Btage  of  eruption,  hut 
speedily  diminish  with  it.  and  probably  become  extinct 
during  desquamation.  Girard  declares  that  quarantine  i- 
of  ii"  use  aft)  r  the  eleventh  day  of  the  disease.}     <  m  the 
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i  hand,  there  are  those  who  consider  infection  p, 
hie  p.r  -i  \eral  week-  alter  the  disease  ha-  spent  itself. 

Tin-  contagion  of  measles  exists  in  the  blood  "  and  in 
tears,  in  expired  air.  in  nasal  secretions,  in  sputa,  and  in 
epithelial  and  epidermic  structures.      .Many  efforts  Ii 
been. made  to  determine  it-  exact  nature.     Its  power  of 
indefinite  increase  from  the  snial k-st  possible  beginni 
seems  to  precl  i  ous  or  liquid  origin,  and  all  pi 

abilities  favor  the  conception  of  a  living  organic  sub- 

Btani  •(.  a-  thcc-sential  cailscol  meas 

In  1862  Sulisbur]    "  declared  that  a  peculiar  fungus  found 
in  straw  i-  the  true  measles  germ  and  claimed   to  I 
produced  the  disease  bv  inoculating  unprotected  per* 
with   this   fungus.     His  researches,  though  important 
among  the  first  in  the  now   widely  worked   field  of  rj 
Bitic  pathogenesis,  have  never  been  confirmed.    Coze  and 
Felt/.  '•    and  Keating91  found  micrococci  in  the  blood 
Ransome,  Braidwood,  and  Vaeher,  in  the  breath  ol 
ticnts  with  measles.     In  the  sputa  of  patients  with  rj 
-le-  Eklund  detected  an  organism  1.J5  u  in  diameter,  un 
in  numbers  of  two,  three,  five,  to  eight,  or  more,  to  form 
chaplets.     These  he  also  found  in  hi 1  from  the  erup- 
tive lesions  and  in  the  urine.     He  named  this  organism 
torvla  morbillorum.*1     A  bacillus  has  also  been  found  in 
the  urine  in  measles  by  Le  Bel.    These  observations  1 
differed  too  widely  in  their  results  to  justify,  at  pres 
any  conclusions  regarding  the  specific  nature  of  the  i 
tagious  principle  ol  measles. 

Though  measles  may  be  communicated  through  inoco- 
ulation  of  blood,  tear-,  saliva,  etc.,  ordinary  infection 
probably  always  occurs  through  the  mucous  membrane 
and  its  product-,  particularly  that  of  the  respiratory  tract, 
the  epithelia  serving  as  contagium  bearers. 

In  larger  cities  measles  i-  probably  endemic.     In  -mall 
tow  ii-  and    in   rural   district-,  there  arc  often   long  inter- 
vals during  which  it   i-  not  observed.     It  displays  a  pro- 
nounced  tendency  to  prevail   epidemically  :   indeed,  epi- 
demics recur  w  ith  such  apparent  regularity,  that  a  definite 
periodicity  has  been  attributed  to  it-  recurrences.     ( 
observation,   however,   -hows   that   no  such    periodicity 
exists,  and  that  the  extension  of  the  disease  depends  upon 
two  factor-.  "  the  time  of  importation  of  the  morbid  poi- 
son, and  the  number  of  persons  susceptible  to  it 
demies  appear  to  he  of  greater  severity  in  proportion  to 
the  infrequency  of  their  occurrence.      Localities  where 
the  disease  does  not  prevail  during  prolonged  interval-, 
are  said  to  experience  it-  most  intense  types.     A  high 
rate  of  mortality   i-  observed   in    races  of    men    an 
whom  measles  prevails  for  the  tir-t  time.     This  tench 
has  been   supposed   to   he  due  to  the  action   of  the  conta- 
gious virus  operating  upon  the  bodies  of  those  who  I 
not  inherited  through  generation-  some  capacity  for  re- 
sistance to  its  influence.     There  can   be  no  doubt  that 
different   epidemics  exhibit   different    types   of  severity 
or  tendencies  toward  certain  modifications  or  complica- 
tions.    The  causes  of  this  variability  remain  undiscov- 
ered.    There  i-  reason  to  believe  that  the  great  mortality 
following  measles  that   prevails  in  a  community  for  the 
first  time,  is  in  large  measure  due  to  the  ignorance  of  the 
propel-  methods  of  treatment  and  general  management  of 
those  affected.     Just  as  had  hygienic  conditions  surely 
increase  the   mortality   from    measles,   so  will    they 
more  readily  under  the  circumstances  now  referred 
Accumulated  evidence  -hows  that  even  where  the  death- 
rate  i-  at  the  highest,  the  disease  is  still  very  amenable  lo- 
proper  treatment.     Maslerman  writes:    "At  the  begin- 
ning  of  the   Brazilio-Paraguayan  war.  an  epidemic  of 
measles  swept   oil    uearlj  a  tilth  of  the  national  army  in 
three  months,  not    from   the  severity  of  the  disease,  for  I 
treated   about   fifty  cases  in  private  practice  without 
ing  one.  hut  from  want  of  shelter  and  of  proper  food 
Identical -results  were  obtained  under  similar  conditions 
in   the    Hudson's    Bay   Territory,    the    Fiji    Islands,   and 
elsewhere       N"   season   exhibits  any   special   intluei 
upon  tin-  type  of  the  epidemic.     The  mortality  of  winter 
and  Bummer  i-  about  tin-  same,   hut   the  disease  is  un- 
doubtedly more  prevalent  during  the  colder  than  during 
the  warmer  months  i  Hirsch).     In  warm  climates  mi 
pursues  a  course  equally  favorable  as  in  temperate  n- 
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gions,  though  there  is  a  greater  tendency  toward  intes- 
tinal complications.  Local  conditions  of  soil  exert  no 
Influence  in  the  etiology  of  the  disease.  The  existence 
in  an  individual  of  chronic  disease,  especially  of  the  res 
piratory  mucous  membrane,  as  bronchitis,  pertussis,  or 
tuberculosis,  is  said  to  predispose  toward  attacks  of 
measles  (Mayr). 

Morbid  Anatomy. — In  fatal  cases  of  measles  the  blood, 
after  death,  is  of  a  bluish  or  brownish-red  color,  and  is 
seldom  completely  coagulated.  "It  is  sometimes  thick 
and  tarry,  sometimes  thin  and  of  a  cherry-red  color" 
(Mayr).'  According"  to  Mayr,  the  eruption  of  measles  is 
characterized  by  the  pouring  out  of  exudation  about  the 
mouths  of  the  hair-sacs  or  sebaceous  glands.  On  the 
other  hand,  G.  Simon  found  no  change  in  the  hair-sacs  or 
sebaceous  glands,  nor  even  in  the  cutaneous  papilla?.  He 
found  the  epidermis  not  separated  from  the  corium,  but 
slightly  swollen  over  the  papilla1."  Neumann !6  concludes 
that  the  pathological  changes  iu  the  skin  are  almost 
limited  to  the  glands  and  vessels.  In  the  superficial  vas- 
cular area  there  is  round-cell  proliferation  of  the  vessel- 
walls,  and  especially  in  the  papillary  loops.  The  vessels 
themselves  are  dilated  and  hypeneru\§.  The  sebaceous 
and  sweat-follicles  are  infiltrated  with  round  cells.  Cell- 
infiltration  of  the  arrectores  pilorum  is  also  observed. 
The  cutis  proper  and  the  epidermis  are  almost  unaffected. 
The  changes  in  the  mucous  membranes  are  mostly  those 
of  ordinary  catarrh.  Traube  has  described  a  condition  of 
the  lungs  observed  by  him  in  a  number  of  children,  who 
died  during  an  epidemic  of  measles,  which  he  calls  "ca- 
tarrhal interstitial  pneumonia."  In  these  the  changes 
were  very  similar  to  those  of  the  phthisis  of  adults,  though 
the  lower  lobes  were  principally  affected,  and  the  pro- 
cess was,  at  most,  only  eight  weeks  old.  Iu  addition  to 
evidences  of  catarrhal  pneumonia,  though  the  density 
of  the  lung  could  not  be  attributed  to  filling  of  the  al- 
veoli, many  capillaries  were  empty.  This  condition  was 
caused  by  a  cell  accumulation  between  the  capillary  wall 
and  the  lung  epithelia.  Traube  thought  that  these  cells 
were  from  the  bronchial  mucous  glands,  and  that  the  en- 
tire process  was  an  adenitis  of  these  glands. 

Prognosis. — Under  favorable  conditions  a  fatal  termi- 
nation of  uncomplicated  measles  is  most  rare.  Indeed, 
except  in  cases  of  malignant  or  "  black  "  measles,  it  may 
be  said  never  to  occur.  Meigs  and  Pepper  reported  not 
one  death  in  two  hundred  and  fifty-seven  cases.  The 
complications  of  measles  are,  however,  so  many,  and  of 
such  frequent  occurrence,  that  what  would  ordinarily 
otherwise  be  quite  a  trivial  malady,  becomes  frequently 
a  source  of  great  danger,  and  is  often  followed  by  death. 
It  is  thus  that  measles  presents  quite  a  formidable  death- 
rate,  death  occurring  most  often  during  the  second  week 
— that  is,  after  the  course  of  normal  measles  would  have 
been  completed.  The  rate  of  mortality  varies  within 
wide  limits.  Ranke,  in  Munich,  records  a  rate  of  1.7 
per  cent.  Of  844  cases  Pott  noted  a  mortality  of  24, 
or  three  per  cent.  In  St.  Joseph's  Children's  Hospital, 
in  Vienna,  observations,  extending  over  twenty  years, 
showed  a  mortality  from  the  disease  of  eight  per  cent. 
In  an  epidemic  in  Sydney,  reported  by  Caroll,  in  which 
there  was  a  tendency  toward  malignancy,  54  of  900 
measles  cases  perished.  Fleisehmann  records  162  deaths 
in  740  cases;  the  minimum  annual  mortality  was  2.3 
per  cent.,  the  maximum  rate  was  thirty-one  per  cent. 
His  cases  were  classified  as  follows  :  Under  one  ye;\r,  35 
cases,  18  deaths,  fifty-one  per  cent. ;  from  one  to  four 
years,  355  cases,  123  deaths,  thirty-four  per  cent.;  from 
five  to  eight  years,  350  cases,  21  deaths,  six  per  cent. 
Under  five  years  there  were  390  cases  with  141  deaths,  or 
thirty-six  per  cent.  Every  fifth  child  had  pneumonia. 
Of  these,  sixty-six  per  cent.  died.  This  high  rate  of 
mortality  is  due  to  the  bad  hygienic  surroundings  of  chil- 
dren previous  to  their  admission  to  hospital — conditions 
favoring  the  development  of  fatal  inflammations.  In 
malignant  epidemics  a  much  higher  death-rate  may  be 
attained.  At  Lippe,  in  Hungary,  in  1856,  fifty  per 
cent,  of  those  attacked  succumbed.  In  some  epidemics 
there  is  developed  a  greater  tendency  toward  dangerous 
complications  than  in  others.     The  prognosis  is  always 


incomparably  more  favorable  in  patients  whose  surround- 
ings accord  with  the  best  hygienic  conditions.  It  has 
already  been  shown  that  the  high  death-rate  in  certain 
races  and  localities  is  mostly  attributable  to  want.  expos- 
ure,  foolhardiness,  and  not  to  especial  malignity  of  the 
epidemic.  The  great  mortality  from  measles  in  camps 
results  from  the  necessarily  exposed  life  of  the  victims. 
Under  nearly  all  conditions  the  prognosis  will  depend 
upon  the  presence  or  absence  of  complications.  Of  these 
pneumonia  most  often  destroys  life.  Croupous  pneu- 
monia, it  is  true,  most  often  runs  a  favorable  course,  but 
catarrhal  pneumonia  is  of  much  greater  gravity,  both  im- 
mediately and  remotely,  as  serving  to  initiate  the  pro- 
cesses leading  to  pulmonary  phthisis.  The  extent  and 
intensity  of  the  pulmonary  inflammation  will  serve  as  an 
index  to  the  gravity  of  the  case.  Catarrhal  croup  is 
usually  of  not  great  importance,  unless  accompanied  by 
oedema  and  spasm  of  the  glottis,  in  which  event  death 
may  ensue  at  once.  Diphtheria,  whether  attacking  the 
laryngeal  and  tracheal  and  pharyngeal  mucous  mem- 
brane, or  any  other  portion  of  the  respiratory  or  general 
mucous  surface,  is  not  very  uncommon,  and  usually 
leads  to  a  fatal  issue.  Convulsions  occurring  at  the  out- 
set of  the  attack  add  but  little  gravity  to  the  case,  but  oc- 
curring during  the  eruptive  stage,  or  that  of  decline,  they 
are  most  ominous,  as  denoting  the  occurrence  of  danger- 
ous complications  that  commonly  end  in  death.  The 
development  of  gangrene  or  of  tuberculosis  augurs  un- 
favorably for  the  patient,  the  first  usually,  the  latter 
always.  In  certain  cases,  and  in  certain  epidemics,  there 
is  a  tendency  toward  inflammation  of  the  bowels.  This 
may  develop  into  severe  complications,  and  may  prove 
fatal.  The  persistence  of  high  fever  beyond  the  usual 
period,  the  occurrence  of  delirium,  great  rapidity  and 
difficulty  of  respiration,  of  uncontrollable  diarrhoea,  of 
convulsions,  the  sudden,  premature  recession  of  the  rash, 
copious  and  repeated  epistaxis  ;  all  increase  the  gravity  of 
the  situation.  Measles  occurring  in  a  person  already  suf- 
fering from  a  serious  disorder  is  very  apt  to  terminate 
unfavorably.  In  delicate  and  feeble  children,  especially 
those  whose  respiratory  organs  are  feeble  ;  in  persons  ex- 
hausted and  broken  down  by  exposure,  hunger,  insuffi- 
cient nourishment,  prolonged  marching,  etc. ,  measles  may 
form  a  most  dangerous  malady.  Children  of  less  than 
two  years  stand  in  more  danger,  when  attacked,  than 
those  of  greater  age.  Adults  are  more  liable  to  fatal  com- 
plications only  when  their  conditions  of  life  are  especially 
unfavorable.  Pregnancy  is  said  to  add  greatly  to  the 
dangers  of  measles,  and  abortion  may  ensue.  This  state- 
ment is  true  only  in  a  limited  sense,  and  cannot  be  made 
of  general  application. 

Treatment. — There  is  no  specific  treatment  for  mea- 
sles. Its  management  will  depend  upon  the  type  and  the 
intensity  of  the  attack,  the  nature  and  character  of  various 
symptoms  and  complications,  the  condition  and  surround- 
ings of  the  patient.  Very  little  need  be  done  for  a  ease  of 
simple,  uncomplicated  measles.  Most  cases  will  do  very 
well  without  any  medicinal  treatment  whatever.  Upon  the 
appearance  of  prodromal  symptoms,  the  child  should  be 
confined  in  a  comfortable,  well-ventilated  room,  free  from 
draughts  and  dampness,  at  a  temperature  ranging  from 
69°  to  70°  F.  during  the  colder  months.  Until  the  in- 
creasing severity  of  the  symptoms  destroys  the  desire  to 
be  up  and  about,  he  need  not  be  kept  in  bed.  As  the 
stage  of  eruption  approaches,  the  little  patient  will  usually 
become  so  uncomfortable  that  he  makes  no  objection  to 
confinement  iu  bed.  During  this  period,  a  warm  bath 
may  allay  the  highly  irritable  condition  of  the  nervous 
system  so  often  observed.  It  also  certainly  favors  the 
evolution  of  the  eruption,  if  given  toward  the  end  of  the 
third,  or  during  the  fourth  day.  As  the  eruption  devel- 
ops most  copiously  about  a  locality  where  active  hyper- 
emia has  been  artificially  induced,  as  by  a  sinapism,  so 
the  general  cutaneous  hyperemia  induced  by  a  hot 
bath  will  facilitate  the  evolution  of  the  general  erup- 
tion. The  child  may  be  immersed  in  a  bath  of  from  90° 
to  100'  F.  for  from  three  to  five  minutes,  and  when  re- 
moved should  be  immediately  wrapped  iu  blankets, 
when,  without  tire  use  of  towels,  it  will  soon  become  dry 
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!,  tn  be  dressed  In  its  night-dress.  Warm  drinks 
un  in  the  writer's  opinion,  a  very  useful  agent  In  In- 
ducing gentle  diaphoresis  and  in  promoting  the  normal 
dcvclopmcnl  of  the  eruption  01  these  hoi  lemonade 
and  flaxseed  tea  are  probably  the  most  satisfactory. 
Though  the  temperature  during  the  prodromal  stage 
maj   already  reach  a  hi  e,  it  will  very  infre- 

quently be  necessary  to  employ  cold  bathing  or  other  ac 
live  antipyretic  treatment  at  this  p  indeed,  al 

anj  period  of  normal  measles.  In  ordinary  cases  the  use 
ol  cold  water  externally,  while  probablj  not  harmful, 
does  not  offer  any  especial  advantages,  in  view  of  the 
usual  natural  tendency  toward  recovery.  Although  1 
bathing  is  recommended  by  Thomas  and  others,  with 
cold  compresses  and  packs,  whenever  the  temperature 
in-  LOS    P.,  its  employment  can  only  be  considered 

importanl  in  pronounced  hyperpyrexia,  a  rare  c lition 

in  measles,  Should  there  be  Insomnia,  restlessness,  or 
premonitions  of  convulsions,  one  of  the  bromides  will 
l>i-"\ e  in\ aluable. 

A.s  the  eruption  begins  to  appear,  all  active  medication 
maj  in  most  cases  be  neglected.  Ordinary  vigilance  in 
controlling  the  movements  and  behavior  of  the  patient, 
the  administration  "I  proper  food,  the  maintenance  of 
proper  ventilation  and  temperature,  will  be  all  that  is  re 
quired  in  many  cases,  Very  often,  however,  certain 
sj  Diptoms  become  unduly  prominent  and  call  for  allevia- 
The  catarrhal  symptoms,  for  example,  may  be 
distressing.  Bronchitis  maj  be  Bevere  and  associated 
with  more  or  less  troublesome  cough,  and  even  with  t In- 
signs  "i  s])asmodic  croup.  An  expectorant,  w  iili  or  \\  ith- 
out  a  bromide,  will  here  prove  "i  great  assistance.  Tar 
tar  emetic,  which  might  otherwise  be  most  serviceable, 
i-  here  inadmissible  on  account  of  the  diarrhoea  so  tic 
quently  present,  \\  1 1  i  <  ■  1 1  it  might  tend  to  aggravate.  Squill, 
ipecac,  senega,  in  various  combination,  in  the  ordinary 
popular  cough  m  nips,  maj  be  given  with  or  without  small 
doses  of  opium.  The  vomiting,  which  is  sometimes  verj 
annoying,  may  of  ten  be  relieved  bj  drop-doses  of  dilute 
hydrocyanic  acid,  by  crushed  ice,  t>j  small  quantities  of 
brandy  or  champagne,  or  by  any  of  the  agents  usually 
employed  to  control  nausea  and  vomiting;  or  it  will 
often  quickly  subside  spontaneously,  if  the  stomach  be 
allowed  to  remain  at  rest  until  the  desire  for  food  lias 
returned.     The  use  of  purgatives  should  be  avoided,  if 

1 ible,  as,  from  the  habitual  tendency  inward  diarrhoea 

in  measles,  this  may  be  suddenly  aroused  and  become 
troublesome.  W  hen  decided  constipation  is  present,  it  is 
i"  tter  to  use  enemata  or  the  milder  laxatives  and  purga- 
tives, such  as  castor  oil,  rhubarb,  or  magnesia.  When  the 
eruption  prematurely  recedes,  as  from  the  occurrence  of 
gravi  complications,  it  is  useless  to  attempt  to  effect  v<' 
lief  by  efforts  i"  recall  it.     Attention  should  be  concen 

trated  ii] the  intercurrent  malady.    Bpistaxis  is  not  apt 

to  produce  alarming  consequences.  The  application  of 
ici  t"  the  in  ise  under  these  circumstances  is  not  advisable. 

C pression  of  the   facial  and  pasal  arteries  will  often 

control  the  haemorrhage.  R<  me~dies  ordinarily  influen- 
cing epistaxis  turpentine,  sulphuric  acid,  and  the 
various  appropriate  external  applications — must  be  em 
ployi  'I  the  simplest  character. 
Indeed,  during  the  Qrst  few  days,  anorexia  is  bo  com 
plete  that  all  nourishment  is  refused,  since  the  course 
ol  the  diseasi  onlj  a  lew  days,  ihis  j-  of  small 
importance,   and   the   patient    may   lie'  spared   the   impor 

tunitics  i>i  over  anxious  mothers  and  nurses.    Milk,  al • 

or  with  lime  water,  will  often  be  acceptable,  and  may 
I"  given  to  the  exclusion  of  everything  ela  Malig- 
nant measles  will  require  the  energi  tic  administration  of 
alcohol  carbonate  ofammonia,  and  other  stimulants.  I  □ 
dei  tin  usi  of  such  remedies  a  not  insignificant  proportion 
of  tin  will  reco\ 

(  omplication8  originating  in  the  respiratory  apparatus 
call  foi  Bpecial  treatment.  Croup,  whether  catarrhal  or 
diphtheritic,  requires  the  same  treatment  as  when  pri- 
mary. Capillar}  bronchitis,  catarrhal  and  croupous 
imonia,  should  be  treated  in  the  ordinary  manner,  but 
\\  nh  especial  referenci  to  their  debilitating  consequi  uces 
complications.     Counter-irritation  and  warmth  must 


be  applied  to  the  chest.     The  wiled  silk  jacket  hi 
an  excellent  purpose.     Poultices,  when  properly  applied 
over  the  affected  lung,  serve  admirably,  bin   the  dan 
from  improper  management,  the  tendency  to  dampen 
clothing  and  chill  the   surface  when   unskilfully   u 
may  well  deter  one   from  their  use.      Kxpcctorauts  1 
taining  the  chloride  and  carbonate  of  ammonia,  quinine, 
and  such  agents  should  now    be  employed,  and  espi 
attention   paid   to  the  did.  since  the  illness  will   now  i*. 
protracted  beyond  the  usual  period.      Diarrhua  does  D0| 
often  call  for  interference,  as  it  will  nearly  always  sp 
taneouslj  ter  a  clay  or  two      A  dose  or  twi 

opium,  with  subnitrate  of  bismuth,  or  a   few   grains  of 
Dover's  powder,  or  some  drops  of  camphorated  tincture 
of  opium,  will,  in   nearly  all  cases,  prove  effective.     1 
taiihal  affections  of  the  eye  and  ear  require  some  atten- 
tion.    For  most   cases  the  simple  exclusion  of  lighl 
an  eye  wash  of  tepid  water  or  milk,  is  all  that  is  requii 
More  severe  inflammation  requires  especial   treatment  in 
accordance  w  ith  its  intensity.      If  the  eyelids  adhere,  they 
must  be  separated  by  bathing  in  warm  water  and  anoint- 
ing with  cold  cream.     The  more  severe  disorders  of  the 
demand  mor^-nergeticand  special  treatment.    Aural 
inflammations  spread  from  the  buccal  and  nasal  cavil 
and   often  excite   violent  earache,  which   must   be  com- 
bated with  warm  opiated  instillations  through  the  exter- 
nal auditory  canal.      Atropia   frequently  acts  charnii: 
in  this  condition,  administered  in  two- or  three-drop  in- 
stillations of  a  two  or  lour  pt*r  cent,  solution.     Hyperpy- 
rexia will  not  occur  in  uncomplicated  measles.     When  it 
occurs    it    should    be   treated    upon    general    print  i; 
Great  relief  is  often  afforded  patients  affected  with  n 
-lis  bj    inunctions  of  camphorated  oil,   cold   cream,  or 
other  fatly  substance.     Milton  has   highly  extolled  this 
ni.  1  bod  of  treatment 

The  patient  should  be  kept  in  bed  until  all  fever  has 
subsided,  and  should  not  be  permitted  to  leave  his  room 
until  the  disappearance  of  all  symptoms,  normal  or  ab- 
normal. During  convalescence  appropriate  tonics,  fer- 
ruginous and  otherwise,  w  ill  prove  valuable.  Cod  liver 
oil  should  be  administered  to  weakly  persons,  or  tit 
who  continue  to  have  weak  lungs  after  the  attack. 

1' 1:1  ii-ii  vi.  \xis. — Measles  is  so  intensely  contagious  that 
nearly  all  persons  are  attacked  by  it  before  adolescence. 
Unfortunate  results  so  often  follow  it,  however,  that 
no  one  is  justified  in  not  placing  unprotected  per* 
beyond  its  influence.  With  measles  the  difficulty  of  ac- 
complishing this  10  cspeoillv,  „rc  it.  mii:  c'lt  is  air:  ulv  in- 
tensely contagious  during  the  prodromal  stage,  when  accu- 
rate diagnosis  is  oil  en  impossible.  A  person  with  111c 
should  be  separated  from  those  who  are  unprotected,  in 
a  room  into  which  only  the  attendants  should  be  allowed 
to  enter.  Communication  with  the  rest  of  the  household 
should  he  as  restricted  as  possible.  All  soiled  linen 
Bhould  be  soaked  in  disinfecting  watery  solutions  and 
boiled  separately.  During  the  eruptive  period  the  eonta- 
will  be  much  less  disseminated  if  the  whole  surface 
of  the  body  be  systematically  oiled  once  or  twice-  daily. 
Isolation  must  be  practised  until  all  symptoms  have  sub- 
sided. Recent  investigations  make  it  very  doubtful 
whether  the  1  in    be  communicated  during 

quamation.  Some  writers  assert  that  a  month  should 
claps,  before  the  patient  be  permitted  to  mingle  with 
unprotected  persons,  others  (Girard)  claim  that  quar- 
antine is  not  necessary  aft*  r  the  eleventh  day  of  the 
ease-.  Ahot  bath  administered  at  this  time  will  rem 
nearly  all  desquamated  epidermis,  and  along  with  it  the 
contagious  principle.  Inoculation  with  the  contagion- 
ring  particles  from  patients  with  measles  has  hereto- 
always  educed  unmodified  measles,  but  it  is  not  iin- 
possiblc  that  procedures  may  ultimately  be  discovered 
wberebj  prophylactic  measure's  similar  to  those  employed 
against  small  pox,  by  inoculation,  may  be  made  avail- 
able. 1   /■•'  Aikin»on. 

>  Uir-cli  :   Han, IK  al  Pathology,  TUB*! 

- 

IL,  p.  VX 
Transact.,  p.  848. 
ic  1..  tef.  1'..  IsT'J,  v. 
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MECONIUM  is  the  name  applied  to  the  contents  of 
the  intestine  of  the  foetus,  and  is  the  first  matter  to  he 
defsecated  after  birth,  as  a  nearly  black  moist  viscous 
mass.  It  consists  largely  of  fragments  of  the  epidermis 
and  sebaceous  secretions  (vernix  caseosa)  swallowed  by 
the  embryo,  and  mixed  with  and  colored  by  the  biliary 
fluids.  Meconium  appears  by  the  beginning  of  the  fifth 
month  (Hen nig)  and  is  at  first  yellowish,  but  gradually 
turns  dark  green  or  black.  By  the  seventh  month  it  fills 
•  the  whole  of  the  large  intestine.  The  term  is  of  Greek 
origin  and  is  said  to  have  been  used  by  Aristotle.  Me- 
conium is  interesting  to  the  physiologist  because  it  proves 
the  early  activity  of  the  liver  and  the  early  occurrence  of 
intestinal  peristalsis. 

From  its  double  origin  meconium  may  exist  in  two 
forms,  one  in  which  the  parts  derived  from  the  amniotic 
fluid  predominate,  and  another  in  which  the  gall  products 
predominate  ;  between  these  extremes  every  variety  oc- 
curs. By  swallowing  the  amniotic  fluid  (cf.  Amnion,  vol. 
i.,  p.  140)  the  foetus  takes  in  epidermal  scales,  woolly 
hairs,  and  bits  of  the  vernix  ;the  two  former  are  found 
again  in  meconium,  but  little  altered  ;  the  latter  supplies 
some  fats,  which  may  wholly  or  parti}-  be  changed 
into  fatty  acids.  The  intestine  supplies  some  mucus 
and  also  epithelial  cells.1  The  gall  supplies  the  character- 
pile  and  essential  parts  of  meconium,  cholesterin,  biliver- 
din  and  bilirubin,  taurocholic,  and  other  biliary  acids.  In 
normal  meconium  there  are  no  putrefaction  products.'-"9 
When  the  development  is  abnormal,  so  that  the  passages 
to  the  stomach  are  occluded,  the  epidermal  contingent,  of 
course,  does  not  appear  in  the  meconium.  At  the  time 
of  birth  meconium  contains  about  80  per  cent,  water.  1 
per  cent,  ash,  0.77  per  cent,  fat,  and  0.8  percent,  choles- 
terin. Zweifel's  analysis"  of  the  ash  gave  ferric  phos- 
phate 3.41,  sulphuric  acid  23.0,  chlorine  2.53,  phosphoric 
acid  5.44,  lime  5.7,  magnesia  4.0,  potassium  8.6,  sodium 
41.0. 

"  In  forensic  medicine  meconium  has  first  the  signifi- 
cance that  the  finding  it  in  the  intestine  of  a  child  in- 
dicates that  the  latter  was  new-born,  because,  as  a  rule, 
the  meconium  is  discharged  immediately,  or  soon  after 
birth.  Some  have  gone  further,  wishing  to  take  the  pre- 
sence or  absence  of  meconium  in  the  large  intestine  as  an 
indication  whether  the  child  was  born  alive  or  still. 
This  is,  however,  erroneous  on  both  sides,  first,  because 
meconium  is  by  no  means  always  and  completely  evacu- 
ated immediately  after  birth,  and  secondly,  because  it  is 
by  no  means  rare  that  children  are  still-born  with  the 
rectum  emptied,  as,  for  example,  occurs  nearly  always  in 
cases  of  foetal  suffocation.  In  such  cases  the  meconium 
discharged  into  the  amniotic  fluid  may  be  swallowed 
again  by  the  foetus,  and  so  acquire  a  new  forensic  mean- 
ing, since  its  presence  in  the  respiratory  passages  and 
stomach  of  a  child,  whose  lungs  at  the  same  time  contain 
no  air,  indicates  fcetal  suffocation  with  great  probability, 
or  even  certainty.  Finally,  meconium  stains  on  clothing 
may  have  evident  value  when  there  is  suspicion  of  a  de- 
livery and  subsequent  doing  away  with  the  child.  In 
such  cases  one  must  endeavor  by  microscopical  examina- 
tion to  detect  the  presence  of  woolly  hairs,  epidermis  cells, 
cholesterin  crystals,  and  bilirubin  crystals.  A  chemical 
examination  ought  also  to  be  made.  For  this  purpose 
Zweifel  recommends  moistening  the  stains  with  a  little 
water  in  order  to  remove  them  from  the  cloth,  then  dry- 


ing over  a  water-bath,  and  making  Gmelin's  reaction  ac- 
cording to  the  usual  rules  "  (E.  Hofmann). 
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Charles  Scdgicick  Alinot. 

MEDIASTINUM,  DISEASES  OF  THE.  The  medias- 
tinum (from  medivs,  middle,  and,  probably,  sla/re,  to  stand) 
is  that  portion  of  the  thoracic  cavity  which  lies  between 
the  lungs.  It  is  bounded  in  front  by  the  sternum,  behind 
by  the  spinal  column,  and  on  either  side  by  the  fold  of 
the  pleura,  apposing  that  covering  the  internal  surfaces  of 
the  lungs.  At  the  upper  portion  its  connective  tissue  is 
continuous  with  that  of  the  neck,  and  below  the  space  is 
bounded  by  the  diaphragm.  It  is  divided  by  different 
anatomists  into  an  anterior  and  a  posterior,  or  a  superior 
and  an  inferior,  portion,  and  for  convenience  in  locating 
the  various  organs  contained  within  the  cavity,  all  these 
four  divisions  may  be  retained. 

In  the  anterior  portion,  extending  from  the  posterior 
surface  of  the  sternum  to  the  hilus  of  the  lungs,  are  found 
the  heart  and  pericardium,  the  pulmonary  artery,  the  as- 
cending, and  part  of  the  transverse,  portion  of  the  aorta, 
the  superior  vena  cava,  and  the  cardiac  plexus.  In  the 
foetus  there  is  found  also  the  thymus  gland.  The  poste- 
rior division  of  the  mediastinum,  bounded  by  the  hilus  of 
the  lungs  in  front  and  the  vertebral  column  behind,  con- 
tains the  descending  aorta,  the  azygos  veins,  the  thoracic 
duct,  the  (Esophagus,  the  pneumogastric  nerves,  branches 
of  the  great  sympathetic,  lymphatic  glands,  and  connec- 
tive tissue.  The  boundary  separating  these  two  portions 
of  the  mediastinum  is  made  up  of  the  trachea,  bronchi, 
pulmonary  arteries  and  veins,  lymphatic  glands,  nerve 
filaments,  and  connective  tissue. 

In  the  upper  division  of  the  mediastinum  are  found 
the  upper  portion  of  the  pericardium,  the  left  subclavic- 
ular vein,  the  arch  of  the  aorta,  and  the  vessels  given  off 
from  it,  the  pulmonary  artery,  the  pneumogastric,  re- 
current laryngeal  and  phrenic  nerves,  the  oesophagus,  the 
thoracic  duct,  the  azygos  veins,  lymphatic  glands,  and  con- 
nective tissue.  In  the  lower  portion  are  found  the  larger 
part  of  the  pericardium,  the  heart,  and  commencement 
of  the  great  vessels,  the  pneumogastric  and  splanchnic 
nerves,  the  azygos  veins,  descending  aorta,  and  thoracic 
duct. 

The  lymphatic  glands  of  the  mediastinum  are  divided 
by  Barety  into  three  sets:  1,  the  right  and  left  peri- 
bronchial ;  2.  the  right  and  left  sub-bronchial  ;  and  3,  the 
inter-bronchial. 

The  diseases  and  injuries  of  the  organs  lying  within 
the  mediastinum  will  be  found  treated  of  in  other  parts 
of  this  Handbook,  and  we  shall  consider  here  only  the 
affections  which  may  be  regarded  as  those  of  the  medi- 
astinum proper.  These  may  be  ranged  under  the  four 
heads  of  inflammation,  abscess,  wounds,  and  tumors. 

Inflammation  of  the  cellular  tissue  may  be  acute  or 
chronic,  primary  or  secondary.  It  may  be  limited  to  the 
neighborhood  of  the  mediastinal  glands,  or  may  involve, 
to  a  greater  or  less  extent,  the  general  connective  tissue  of 
the  space.  Primary,  or  idiopathic,  inflammation  is  rare, 
and  the  possibility  of  its  existence  is  denied  by  some  wri- 
ters. In  a  very  large  proportion  of  cases,  it  is  propa- 
gated by  continuity  from  some  of  the  neighboring  parts. 
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A  the  connective  tissue  of  the  mediastinum  N  directly 
continuous  with  that  "i  the  neck,  inflammation  ol  the 
latter  Is  peculiarly  liable  to  work  it--  waj  down  into  the 
formei  Death  from  suppurative  mediastinilis,  follow- 
leotomy  or  wounds  of  the  neck,  is  bj  no  means 
unkm  vn  Mori  frequently,  however,  the  affection  fol- 
lows fracture  of  the  sternum,  wounds  ol  the  mediasti- 
num, or  perforation  of  the  oesophagus,  The  inflammation 
may  terminate  in  resolution  or,  rarely,  may  go  on  to  Bup- 
puration  .  it  ma\  also  bei  ome  chronic  and  result  in  pins- 
tic  effusion  and  adhesions  between  the  various 
The  genera]  symptoms  of  mediastinitis  arc  those  of  in- 
flammation elsewhere.  There  is  a  feeling  of  weight  or 
of  actual  pain  behind  the  sternum,  extending  at  times 
i"  the  neck  or  shoulders.  If  suppuration  occur,  the 
symptoms  of  pressure  upon  the  contiguous  nerves,  ves- 
ins  u  ill  be  superadded. 
Abscess  of  the  mediastinum  may.  as  ive,  in 

rare  instances  follow   an  acute  inflammation,  but  d 

imonh  ii  occurs  secondarily  to  disease  of  other  parts. 
Ji  may  follow  mediastinal  adenitis,  caries  of  the  Bternum 
or  oi  the  cervical  or  di  real  vt  rtebrae,  septic  wounds  oi 
the  mediastinum,  or  perforation  of  the  oesophagus  by  a 
foreign  body  lodged  in  it.  The  local  Bympt bo!  medi- 
astinal abscess  are  those  of  pressure,  and  vary  somewhat 

irding  to  the  size  and  location  oi  the  purulent  <  o] 
tion.  There  is  usually  present  a  dull,  poEt  sternal  pain 
or  feeling  of  weight  ;  the  action  of  the  heart  is  interf<  n  d 
with,  either  mechanically  or  in  consequence  ol  pressure 
upon  its  nervous  Bupply,  whence  occurs  palpitation; 
swallowing  is  difficult,  there  is  apt  to  be  nausea,  dyspnoea, 
and  an  irritating  sensation  in  the  larynx,  causing  a  trouble- 
some, hacking  cough;  and  of  ten  there  is  congestion  of 
tin;  lace  arising  from  compression  upon  the  superior  vena 
ca\ a.     There  arc  also  fever  ami  the  genera]  symptoms  of 

aCUte  suppuration.      Ill  cold  aliseess,  w  hen  the  pus  conies 

from  vertebra]  caries,  for  example,  there  may  lie  no  con- 
stitutional symptoms,  or  there  may  in-  hectic  fever,  sweat- 
ing, and  other  --inns  nf  chronic  Buppuration.  \\  lien  the 
pus  has  made  iis  waj  '•■  tin-  Burface,  its  presence  is  usu- 
ally manifested  by  tin-  appearance  of  a  fluctuating  tumor 
situated  to  one  side  or  the  other  of  tin'  sternum,  more 
frequently  perhaps  to  the  left.  In  certain  rare  cases  the 
pus  may  not  point  externally,  bul  may  pass  down  into 
the  abdomen,  or  may  break  through  the  pleura  or  peri- 
cardium. The  only  treatment  for  acute  mediastinal  ab- 
-  i-  prompt  evacuation  of  the  pus  as  soon  as  its  j  res 
(ine  is  detected,  for  when  left  to  itself  there  is  o 
danger  of  perforation  of  one  or  other  of  the  adjoining 
is  sacs.  Even  after  evacuation  the  prognosis  is  not 
fa\  oral  ilc  as  regards  a  speedy  cure,  as  the  inflammation  is 
apt  to  persist  in  a  subacute  or  chronic  form,  the  sinus 
remaining  open  and  discharging  for  woks  or  months. 
In  symptomatic  abscess  (Senkungsabseess)  the  necessity 
for  immediate  evacuation  is  not  so  urgent,  as  perforation 
of  the  neighboring  serous  structures  is  not  likely  to  occur; 
yet  it  is  the  better  plan  to  let  out  the  pus  at  an  early  mo- 
ment, ami  establish  I ree  drainage. 

Little  need  lie  said  of  wounds  of  the  mediastinum,  for 
tin  pi  aetrating  body  seldom  spares  the  vital  organs  con- 
tained  within    this   space,   and    consequently  there  is  DO 

time  for  treatment  ol  any  sort  to  he  effective.  3Tet  a 
bullet  may  enter  the  mediastinum,  carrying  with  it.  per- 
haps, pieces  of  the  clothing  or  splinters  of  lioiie,  and 
lodge  tin  re  without  having  touched  any  of  the  important 

.structures  therein  contained.      These  foreign  hoilics  may. 

here  as  elsewhere  in  the  body,  become  encysted  and  re 

main  for  years  without  causing  an\  inconvenience,  hut 

most   c iioiily   they    lead   to   inflammation   and   abscess 

The  indication  is,  o  to  extract  the  foreign  body 

and  to  treat  the  wound   ,n  cording  to  the   modem  rules  ,i| 

antiseptic  procedure,  in  order,  if  possible,  to  ward  oil' 
pyemia,  which  is  always  imminent  in  acute  suppurative 
inflammation  of  the  mediastinum.  The  extract  ion  should 
be  attempted  through  the  point  of  entrance,  though 
great  care  should  in-  observed  in  order  not  to  wound  the 
\ital  organs.     But  rather  th  around  blindly  in 

this  dangerous  region,  it  would  be  safer  to  enlarge  the 
opi  ning, 


\\  e  have  finally  to  consider  new  growths  within  the 
mediastinum.     These  are  formed  usually  at  the  expenal 
of   the  heart,  pericardium,  aorta,  oesophagus,  or  other 
organs,  or  they  may  arise  from  the  mediastinal  glands,  or 
in  ran-  install'  C8,  from  the  connective  tissue  ol   th, 
astinum.     The  affections  of  the  different  organs,  such  as 
hydropcricardium,  aneurism,  carcinoma  of  the  u 
■: us,  and  the   like,  will   he  found  described  under  their 
proper  headings  in  this  Handbook,  and  it  remains  only 
to  mention  tin-  new  growths  originating;  from  tin-  lyni- 
phatic  glands  and  connective  tissue  ol    the   mediastinum 
itself.     The  glands  may  he  the  s,  :,t  ,,|  inflammation,  or 
hypertrophy,  oi  of  tubercular  infiltration,  and  oc< 
ally,  in  pulmonary  phthisis,  t],,.  hitter  may  he  present   in 
such  a  i  to  constitute  almost  an  affection  apart, 

and  to  add  very  greatly  to  the  gra\  ity  of  the  original  dia> 
e  article  Lungs  :  Diseases  ol  the  Bronchial  G  lands). 

The  tumors  arising  from  the  connective  tissue  are  for 
the  nio-t  part  cat, cirous  in  their  nature,  the  encephaloid 
variety  being  found  with  much  greater  frequency  than 
the  scirrhous.  Hydatid  cysts  have  been  met  with  post 
mortem  in  the  mediastinum,  and  a  case  of  dermoid  cyst 
of  this  region  has  been  recorded.  There  may  also  be 
tumors  of  syphilitic  origin  in  this  situation  as  elsewhere; 
and  in  doubtful  cases  it  is  always  well  to  try  the 
ific  treatment 

The  symptoms  of  mediastinal  tumors  are  chieflj 

re  felal  ilc  to  pressure  11)1011  the  lien  es  and  blood  vessi  Js  ,,f 

liis  region,  finding  expression  in  pain  and  in  disturbance! 
of  the  circulation  or  of  respiration.  There  are  pain,  some- 
times pa  rah  sis,  dyspnoea,  passive  congestion,  and  i 
and  these  symptoms  often  vary  in  degree  and  intensity  ac- 
cording  to  the  position  assumed  by  the  patient.  <  >ccasion« 
ally  there  is  dysphagia  from  compression  of  the  oesophagus, 
There  are  in  many  c-  sis  and  oedema  of  tbi 

nick,  ami  upper  extremities.  These  si^ns  may  he  pn  sent 
on  both  sides  or  only  on  one.  or  a  single  arm  may  he  (ede- 
matous and  congested,  these  varying  conditions  being 
dependent  upon  the  veins  compressed  or  involved  in  the 
growth  of  tin-  tumor.  There  may  be  pronounce 
dial  Bymptoms,  vertigo,  nausea,  tinnitus  annum,  etc., 
occurring  usually  from  circulatory  disturbances  within 
the  cranium.  Bometimes  there  is  asymmetry  of  the  pupflt; 
There  is  usually,  after  the  tumor  has  attained  a  certain 
i:tow  th.  flatness  on  percussion  over  the  sternum,  and  not 
infrequently  the  lung,  on  one  or  the  other  side,  is  pushed 
aside  and  com  pressed,  or.  in  the  case  of  cancer,  may  lie 
involved  in  the  new-growth.  In  such  cases  the  area  of 
dulness  or  flatness  will  be  greatly  increased.  Ausculta- 
tion reveals  the  presence  of  pleuritic  exudations,  bron- 
chitis, localized  emphysema  <>r  other  conditions  occurring 
secondary  to  the  mediastinal  growth.  The  heart  sounds 
are  usually  weak,  and  the  presence  of  a  niurnni! 
infrequently  noted.  This  murmur  is  caused  by  pressure 
of  the  tumor,  and  is  often  irregular  in  its  scat  and  incon- 
stant, according  to  the  varying  conditions  of  growth  and 
of  position  of  the  tumor.  The  pulse  is  sometimes  re- 
markably  Blow,  the  effect  of  irritation  of  the  vagus. 

The  treatment  of  mediastinal  tumors  is.  as  a  rule,  purely 
palliative,  and  the  subject  is  interesting  chiefly  from  a 
semeiological  point  of  view  rather  than  from  a  practical 
one.  since  operative  measures  for  the  removal  of  the  di  w- 
growth  are  clearly  unjustifiable.  No  permanent 
could  result  from  the  removal  of  tubercular  elands  or 
cancerous  tumors,  ami  the  immediate  danger  of  the  oper- 
ation would  be  such  as  t,.  counterbalance  any  temporary 
relief  of  symptoms  which  might  follow.  In  the  < 
Cystic  tumors,  in  the  somewhat  improbable  event  of  a 
diagnosis  being  made  intra  vitam,  aspiration  ought  to  be 
resorted  to,  and  under  favorable  contingencies,  incision 
into  the  sac  with  subsequent  drainage  might  afford  per- 
manent relief.  In  the  case  of  syphilitic  tumors,  specific 
treatment  Is,  of  course,  demanded. 

Thoma*  /..  Stedman. 

MEDICAL  LAKE.  Location  and  PosU>ffice:  Medical 
Lake.  Spokane  County.  Washington  Territory. 

A(  <  i  ss  .  By  Northern  Pacific  Railroad  to  Cheney, 
thence  ten  miles  by  stage  to  the  lake. 
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Mediastinum. 
Medicating. 


Analysis  (G.  A.  Mariner). — One  pint  contains  : 

Grains. 

Carbonate  of  soda 7.943 

Carbonate  of  magnesia 0.029 

Carbonate  of  lime  0.023 

Carbonate  of  litliia trace 

Carbonate  of  iron 0.005 

Chloride  of  potassium 1.155 

Chloride  of  sodium 2.040 

Sulphate  of  potassa trace 

Silicate  of  soda L.329 

Biborate  of  soda   trace 

Oxide  of  alumina 0.021 

Organic  matter 0.000 

Total 12.080 

Therapeutic.  Properties. — Medical  Lake  is  a  nat- 
ural curiosity.  It  is  situated  in  the  Big  Bend  country  of 
Washington  Territory,  is  about  a  mile  and  one-fourth 
long  by  one-fourth  wide,  and  lias  neither  visible  outlet 
nor  inlet.  Its  depth  varies  from  one  hundred  to  forty 
feet.  The  water  belongs  to  the  alkaline  class,  but  is  pe- 
culiar in  that  it  contains  a  very  unusual  proportion  of 
silicate  of  soda.  There  is  a  small  town  on  the  lake,  and 
primitive  arrangements  exist  for  bathing.  G.  B.  F. 

MEDICATING,  MODES  OF.  Medicines  act  only  by 
coming  into  actual  contact  witli  the  part  'primarily  to  be 
impressed,  and  the  various  modes  of  medicating,  so-called, 
are  simply  different  methods  for  securing  such  contact, 
varying  according  to  circumstances.  Modes  of  medicat- 
ing' fall  naturally  into  two  categories,  namely,  first, 
modes  of  direct  medication  of  surface-parts  immediately 
accessible  to  local  application  ;  and,  secondly,  modes  of 
medicating  internal  parts  accessible  only  through  the 
avenue  of  the  blood.  Medication  by  any  of  the  meth- 
ods of  the  first  category  is  commonly  and  conveniently 
spoken  of  as  local  medication  ;  and,  contrariwise,  by  any 
of  the  modes  of  the  second  category,  is  called  general 
medication.  But  concerning  this  phrase,  "general  medi- 
cation," the  obvious  point  must  be  noted  that,  although 
in  one  sense  medicating  by  the  avenue  of  the  blood  is 
always  "general,"  for  the  reason  that,  perforce,  under  the 
circumstances,  the  medicine  must  be  carried  wherever 
the  blood  circulates,  yet  in  the  sense  of  therapeutic  ac- 
tirilij  the  medication,  as  such,  is  in  many  instances  as 
purely  local  as  if  the  drug  had  been  locally  applied  from 
without.  Thus,  for  instance,  copaiba,  swTallowed,  circu- 
lates generallj*  with  the  blood,  in  which  its  virtues  be- 
come dissolved,  but  yet  the  main  influence  of  the  drug 
and  the  entire  therapeutic  purpose  thereof  are  commonly 
upon  the  surface  of  the  urethral  mucous  membrane,  with 
>which  the  medicine  comes  into  contact  by  excretion  by 
the  kidneys,  in  solution  in  the  urine. 

I.  Modes  of  Medicating  by  Direct  Application. 
— Of  parts  directly  accessible,  the  skin  is  so  readily  so 
that  but  few  technical  points  present  themselves  in  the 
matter  of  the  application  of  medicines  to  this  surface. 
The  points,  such  as  they  are,  are  as  follows  :  First,  the 
skin  being  comparatively  insensitive  on  the  one  hand, 
and  non-absorbent  on  the  other,  medicines  can,  in  gen- 
eral, be  applied  to  its  surface,  if  unbroken,  of  higher  in- 
trinsic potency,  or  in  stronger  concentration,  than  would 
he  permissible  in  the  case  of  most  mucous  membranes. 
Yet  it  must  not  be  forgotten  that,  on  the  one  hand,  many 
even  non-corrosive  substances  may  be  sharply  painful  to 
the  more  sensitive  parts  of  the  skin,  as,  for  instance, 
chloroform  ;  and,  on  the  other,  as  regards  absorbability, 
that  even  the  unbroken  skin  has  a  certain  degree  of  ab- 
sorbing faculty  ;  so  that  substances  which  are  at  the 
same  time  of  high  toxic  and  high  diffusive  power,  such 
as  carbolic  acid,  may  easily  produce  dangerous  and  even 
fatal  constitutional  derangement  by  absorption  after 
local  application  to  the  skin.  The  second  point  to  note 
in  connection  with  skin  medication  is,  that  different  parts 
of  the  skin  are  of  very  different  degrees  of  general  sensi- 
tiveness— in  general  the  thinner  areas  being  the  more  sen- 
sitive ;  also,  that  the  same  area  may  he  of  different  de- 
grees of  sensitiveness,  as  regards  results  of  medicinal 
applications,  in  different  individuals,  and  that,  obviously, 
a  clean  skin  is  medicinally  impressed  more  readily  and 


more  thoroughly  than  a  dirty  one.  The  third  point  is, 
that  in  the  medication  of  hairy  portions  of  skin,  the  ef- 
fect will  be  far  more  thorough  if  the  hair  be  shaved,  or  at 
least  cut  short,  before  the  application  is  made.  Fourthly, 
it  is  to  be  remembered  that  the  skin,  as  a  whole,  consti- 
tutes an  organ  fulfilling  certain  physiological  functions 
which  it  will  not  do  wholly  to  suppress.  The  persistent 
covering  of  the  entire  skin  with  matters  impervious  to 
the  air  is  therefore  fraught  with  mischief,  and  even  dan- 
ger. Fifthly,  in  the  choice  of  materials  to  serve  as  a 
basis  for  a  skin  medicament,  oleic  acid,  among  the  sub- 
stances in  common  use,  seems  to  show  the  readiest  fac- 
ulty (if  penetrating  the  skin-tissues,  the  only  objection  to 
the  substance  being  its  somewhat  irritant  property. 

Besides  the  skin,  the  mucous  membranes  present  surfaces 
more  or  less  accessible  for  direct,  medication.  Concern- 
ing these  structures,  the  first  point  to  note  is  the  very 
great  difference  of  sensitiveness  among  mucous  mem- 
branes of  different  localities — some  being  hardly  more 
sensitive  than  the  outer  skin,  while  others  are  most  ex- 
quisitely tender.  According  to  locality,  therefore,  appli- 
cations intended  for  mucous  membranes  must  vary  with- 
in wide  limits  in  strength.  The  least  sensitive  mucous 
membranes  are  tiiose  of  the  alimentary  canal,  and  of  the 
female  generative  organs  j  the  middle  class  in  this  regard 
comprises  the  mucous  membranes,  respectively,  of  the 
conjunctiva,  the  air-passages  beyond  the  larynx,  the  mid- 
ill<  air,  the  lower  portion  of  the  nasal  cavity,  and  the 
urethra;  while  as  a  third  class,  of  extreme  sensitiveness, 
stand  the  mucous  surfaces,  respectively,  of  the  cornea, 
the  upper  portion  of  the  nasal  racily,  and  the  larynx. 
The  second  point  in  connection  with  the  medication  of 
mucous  surfaces  is  the  fact  of  the  very  different  degree 
of  accessibility  of  mucous  membranes.  Some  mucous 
membranes,  as  for  instance  that  of  the  mouth,  are  as 
easily  accessible  as  the  skin  itself,  while  others,  such  as 
that  of  the  bladder,  can  be  reached  only  by  special  in- 
strumental appliances.  It  is  out  of  place  in  this  article 
to  describe  in  detail  the  various  instruments  required  in 
the  making  of  medicinal  applications,  but  certain  tech- 
nical points  relating  to  the  medication  of  the  mucous 
membranes,  severally,  are  proper  themes  for  comment. 

Medication  of  the  Conjunctiva. — The  conjunctiva  is  di- 
rectly accessible,  and  medicaments  can  be  applied  in  solu- 
tion, in  ointment,  in  powder,  or,  as  in  the  case  of  ni- 
trate of  silver,  by  a  touch  of  the  solid  substance.  The 
only  technical  point  in  medicating  the  conjunctiva  is  to 
thoroughly  expose  the  retro-tarsal  fold  for  the  applica- 
tion, when,  as  happens  in  the  majority  of  cases  in  con- 
junctival affections,  the  point  of  greatest  intensity  of  the 
disease  is  situated  exactly  in  that  locality.  To  this  end 
the  patient  should  be  directed  to  cast  the  eyes  strongly 
downward,  while  the  surgeon  draws  the  everted  upper 
lid  upward  and  backward.  Another  caution  well  to  note 
in  this  place  is  to  avoid  any  application  of  a  salt  of  lead, 
if  there  be  any  loss  of  the  epithelium  of  the  cornea, 
whether  by  an  ulcer  or  an  abrasion.  This,  because  upon 
any  exposed  surface  of  corneal  tissue  proper,  the  appli- 
cation of  a  lead  solution  will  determine  an  indelible,  white 
opacity. 

Medication  of  the  Nasal  Cavity. — The  lower  portion  of 
the  nasal  cavity  may  be  medicated  by  the  snuffing  up  of 
dry  powders  or  of  solutions — a  very  imperfect  measure  in 
either  case.  More  thorough  is  the  blowing  in  of  powders 
by  a  blast  from  a  rubber  bag,  or  the  injection  of  solutions. 
But,  as  regards  the  latter  procedure,  the  danger  must  be 
remembered  of  the  injected  fluid  passing  up  the  Eusta- 
chian tube  to  the  middle  ear,  with,  possibly,  disastrous 
consequences.  Direct  injection  from  the  anterior  nares, 
and  the  so-called  nasal  douche,  where  the  injected  fluid 
enters  one  nostril  and,  passing  around,  escapes  anteriorly 
by  the  other,  are  measures  nowadays  very  justly  con- 
demned by  the  majority  of  practitioners.  The  safest 
means  of  flushing  the  nasal  cavitywith  a  solution  is  by 
the  'posterior  nasal  syringe,  but  even  this  measure  is  ac- 
cused of  occasionally  producing  middle-ear  Inflammation. 
Atomized  spray,  driven  into  the  nose  from  before  or  be- 
hind, is,  naturally,  far  safer  than  solutions  in  bulk.  To 
medicate  the  upper  portion  of  the  uasal  cavity,  the  same 
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means  an  availabli  described,  with  Itae  Bame  in 

herenl  dangers;  the  onlj  point  to  note  being  thai  ihis 
same  upper  portion  "t  the  Bchneiderian  membrane  is 
verj  much  more  sensitive  on  the  one  hand,  and  difficult 
of  a  he  other,  than  the  lower,     [t  is  of  ten  doubl 

ful  whether  insufflations  or  injections  whethei  ol  solu 
limiN  in  bulk  or  of  spraj .  reach  the  upper  regions  ol  i In- 
nasal  cavitj  at  all.  The  mucous  cavitii  -  n  -i"  •  tivelj .  "i 
the  ethmoid  and  sphenoid  bones,  the  frontal  sinuses,  and 
the  antrum  are  practically  inaccessible  to  direcl  medica- 
tion. 

Medicat\  of  th  Eustachian  Tubi  and  Middh  Ear.— 
In  cases  ol  perforation  "I  the  ear-drum  the  middleear  is 
essible  to  injections  through  the  external  auditory 
< -a ikiI.  inn  otherwise  can  be  reached  only  by  injections  or 
insufflations  through  the  Eustachian  catheter,  a  specially 
Bhaped  catheter  introduced  through  the  nostril  so  as  just 
to  engage  the  opening  of  the  Eustachian  tube.  Conci  rn 
ing  medication  through  the  Eustachian  catheter,  the  only 
points  proper  to  note  in  ihK  article  are  that,  in  the  first 
place,  the  manipulation  of  the  catheter  itself  requires 
technical  knowledge  and  skill,  and  in  the  second,  that 
the  mucous  surfaces  under  consideration  are  very  sensi 
live  to  irritation,  so  thai  mischief  instead  of  benefit  may 
easilj  result  from  over-zealous  practice  of  direcl  inn  lira 
tion 

Medication  of  ifu  Mouth  and  Pharynx. — The  mouth 
ina\  in  medicated  by  mouth-washes,  by  troches,  or  by 
direct  localized  application  at  the  hands  of  the  surgeon 
in  any  of  the  ordinary  ways.  The  pliarynx  is  medicated 
ii\  applications  of  spraj  .  by  injectii  ms  by  means  of  the  pos- 
terior nasal  syringe,  or  bj  solutions  exactly  applied  by  a 
mop  attached  to  a  properly  shaped  handle  introduced 
through  the  mouth.  Strong  applications  are  best  made 
by  the  latter  method,  Bince  spraj  Band  injections  may.  un- 
desirably, find  i heir  w  ay  into  the  larynx  or  into  the  pos 
terior  nari  is  fairly  efficacious  for  medicating 

parts  anterior  to  the  faucial  arch,  but  is  of  little  avail  for 
affecting  the  pharyngeal  region. 

Medication  of  tfu  Larynx. — The  larynx  i-  medicated 
by  the  inhalation  of  vapors  or  of  solutions  in  spray,  or, 
at  the  han<l>  of  the  surgeon,  by  local  touch  by  means  of 
special  probangs  applied  with  the  help  of  a  view  in  the 
laryngoscope.  Technical  training  and  a  delicate  hand 
are  necessan  in  laryngeal  manipulation,  and  the  extreme 
sensitiveness  "!'  the  mucous  membrane  of  the  larynx  to 
irritant  applications  must  ever  be  borne  in  mind. 

Medt  tfu    Respiratory  Mucous  Membram    be- 

ynx  The  air-passages  beyond  the  larynx 
can  be  dii i«i  1  \  medicated  only  by  initiation.  Vapors 
and  solutions  in  spray  can  be  inhaled  with  a  view  tu 
medicinal  effect,  but  the  vapors  must  be  sm  non- 

irritant,  and  a-  regards  sprays,  the  whole  drift  of  exact 
■..in. m;  tends  to  strengthen  tb  that  fluids  in- 

.  in  spraj   never  penetrate  beyond  the  larger  bron- 
chial tubes,     i  See  Inhalations. ) 

1/    ication  of  tin  Bladder  and  tlu  Urethra. — The  urethra 
i-  accessible  bj   injections,  bj   medicated  "bougies"  of 
•  butter,  and  by  the  sound,  smeared  \\  itii  the  medi- 
al   in   ointment    or   in   any  pasty  condition,     Tin' 
bed  only  by  injection  through  the  cathi 
membranes  of  lh<  Be  localities  belong  in  the 
sensitive  class,  and  the  introduction  of  fluids  or  instru- 
ments not  •  into  urethra  or  bladder  ma]  de 
termini-  cvstitis.     What  is  practically  a  local  medication 

be  urinarj  mucous  membram  ded  bj  thi 

tion  "I  Buch  medicines  as  buchu,  cubeb,  and  copaiba, 
when  taken  by  Bwallowing.  The  active  principle  of 
Buch  drugs  is  i  sci  ir  less  changed,  bj 

the  kidney,  and  bo,  being  dissolvi  d  in  the  urine,  ma  Ives  a 
local  impression  upon  the  mucous  membrane  of  the  urin- 
an   n 

1/  1/  1/,  nib 

'lie  bj  medicated  suppositories, 

i  \  in  ji  i  tion,  or,  ii-  >ed  bj  a  speculum, 

bj  brush  or  probang  al  the  hand-  of  Hie  surgeon.     As  a 
le ra I  ile  volume  "i  ilu  id  is  required  for  a  thorough  va- 
ginal injection,  the  "  fountain  "  syringe  i-  here  peculiarly 
\     mntain-syriuge  is  simplj  a  good-sized 


rubber  bag  with  a  long  tube  leading  from  its  lowest  point 
'lie  bag  is  filled  with  the  injection-fluid  ami  hung  upon 
the  wall  at  a  height  of  three  feel  or  more  from  the  level 
ol'  the  part  to  receive  the  injection,  whereupon  gravity 

steady  and  strong  iln\\ .     Tin   fori 
stream   i-   regulated  by  the  height   at  which  the  baj 
hung.     The  rubber  tube  is  fitted  with  the  necessan  i 
zle  and  al-o  \\  ith  a  simple  form  of  clamp  to  sunt  off  the 
tlow.     The   uterus  is  accessible  to  special    instrumental 
appliances,  including  mean-  for  making  injections  ;  hut, 
a-  regards  the  injecting  oi  this  organ,  it  must  nevei 
forgotten  that  there  is  an  open  communication  through 
the  Fallopian  tubes  between  the  cavity  of  the  uterus  and 
the  general   peritoneal   sac.     Peritonitis  and  death  have 
han  urn  i  resulted  from  a  uterine  injection. 

dedication  a) 'tfu  Mucous  Membram  of  tin  Aim,, 
Canal. —  The  mucous   membrane  of  the  stomach   is.  of 
course,  easiest   reached  by  administration  of  a  drug  by 
Bwallowing;  otherwise  by  use  oi  the  stomach-pump.     A 

stomach-pump  i-  a   l: l-sized   syringe   with   a  double 

nozzle-end  fitted  with  a  two  way  stop-eock  appliance. 
Prom  the  nozzle-end  two  tubes  make  off  at  right  angles, 
when  ol  i  into  the  stomach  and  the  other  ii 

basin.     I>\    proper  manipulati I   the  two-way  cock, 

fluid  ma)    In-  drawn  up  from  the  basin  aftid   thereupon 
discharged  into  the  stomach,  or  via  rersa.     The  mui 
surface  of  the  si,,, ill   intestim    i-   practically  accessible 
to  direcl  medication  only  by  administration  of  the  drug 
by  Bwallowing,  hut  that  of  the  laryi  intestine,  and  ii 
especially    of   the    rectum,    can-*  he   reached   also    by    anal, 
injection,    or,    in    the   case    of  the    rectum,    also    hy    sup. 
pository.     A  rectal  injection  intended   for  local   medica- 
tion should  l>e  small  iii  hulk — not  over  two  fluidoum 
should  be  blood-warm,  and  should  he  duwly  administered. 
It  will  also  1»-  more  efficacious  if  the  cavity  of  tin   i 
t  u ii i   have  been  previously  washed  out   by  injections  of 
plain  water.     In  practising  a  rec-Uil  injection,  the  points 
should  he  observed   to  bave  the  nozzle  of   the  syri 
warm  and  well  greased,  and  to  direct  the  same,  after  the 
sphincter  has  been  passed,  upward  and  backward,  to  con- 
form   to  the   lay  of   the   reeltim    in   the   concavity  of  the 
mi.     In  the  case  of  children  crying  during  the  op- 
eration,   the  further   point   should  he  observed  to  !'■ 
entrance  during  inspiration  only,  when  the  abdominal 
tension  is  relaxed,  merely  holding  ground,  without  at- 
tempting t"  advance,  during  the  strained  expiration.    On 
withdrawing  the  nozzle  after  the  injection  has  been  fin- 
ished, a  little  firm  pressure  with  the  fingers  or  a  towel-end 
should  he  made  upon  tin-  anus,  until  all  reflex  quivering 
of  the  sphincu  r  shall  have  subsided. 

In  the  medication  of  mucous  membranes  the  ua 
lutions  in  condition  of  spray  has  M-\  i  nil  times  1»  en  men- 
tioned.    A  fine  spray,  for  medicinal  purposes,  is  gotten 
by  the  well-known  so-called  atomizers.     An  atomizei 
in   essence,  a  very  simple  contrivance.     A  tube  leading 
up   from  a  vessel  of   fluid   ends  in  a  capillary   oril 
(  lose  i"   this  orifice,  and  at  right  angles  in  direction,  is 
-ii  .-,  similar  capillary  orifice  of  a  second  tube  leading 
from  some  arrangement  for  delivering  a  blast — as  of  air 
from  a  rubber  bulb  squeezed  by  hand,  or  of  steam  from 
a  small  boiler  -i  i   over  an  alcohol  lamp.     Such   hi 
then.  li\  rcil  le  passage  immediately  across  the 

fine  orifice  of  the  first  tube,  sucks  out  the  air  from  such 
tube,  and.  of  course,  al-o  the  fluid,  which  at  once  i 
up  the  tube  from  the  reservoir  in  which  the  tube  is  set, 
following  the  exhaustion  of  the  air.  Hut  now.  no  sooner 
dm  s  a  drop  of  ilu id  present  itself  al  the  capillary  oril 
of  the  tube  through  w  hich  it  is  drawn  than.  In  the  same 
blast  thai  has  sucked  it  up.  such  drop  is  immediately  and 
literally  blown  to  atom-  —dispersed,  that  i-.  in  exqui- 
sitclj  line  spiav.  In  different  atomizers  different  ar- 
rangements of  the  two  related  orifices  obtain,  hui  the 
finest  spray'  is  always  to  he  found  w  here  the  device  is  die 
original  and  simple  one  of  having  two  very  fini  oril 

ratelj  and  closely  set  at  right  angles  to  each  other. 
Tin  ./,,.,'  ...  Mast  is  ordinarily  obtained  hy  hand  pressure 
on   a   rubber    air-sphere  connected    with    the  atomizer 
proper  by  a  rubber  tube.     Such  "  haud-atoinizi 
common!;,   hav<   a  second  air-sphere  let  into  the  rubber 
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connecting-tube  between  the  terminal  bulb  and  the  atom- 
izing apparatus.  This  second  chamber,  by  its  elastic 
distention,  keeps  up  an  air-pressure  during  the  intermit- 
tence  of  the  play  of  the  bulb  directly  compressed,  and  so 
a  perfectly  steady  blast  can  be  indefinitely  secured. 
Should  a  momentary  blast  only  be  wanted,  the  same  can 
be  obtained  by  direct  compression  of  the  middle  reservoir- 
bulb  instead  of  the  terminal  one.  Steam  atomizers,  where 
the  driving  blast  is  steam  from  a  small  boiler,  are  par- 
ticularly applicable  for  inhalations  of  spray,  or  for  the 
delivery  of  spray  of  an  "  antiseptic  "  solution  during  sur- 
gical operations — in  short,  for  all  such  occasions  as  re- 
quire a  prolonged  atomization  too  tiresome  to  be  main- 
tained by  use  of  the  hand-apparatus. 

II.  Modes  of  Medicating  thbougii  the  Avenue 
of  the  Blood. — As  already  stated,  the  only  means  of 
access  for  medicines  to  parts  out  of  direct  reach  is 
through  the  vascular  circulation.  The  medicine,  that  is 
to  say,  is  caused  to  be  dissolved  in  the  blood  and  so  to  be 
conveyed  to  the  part  whose  medication  is  desired.  Noth- 
ing is  easier  than  to  attain  this  end,  but  yet,  it  needs  to 
be  observed,  this  same  attainment  entails  what  so-called 
local  medication  is  free  from,  the  medicating  of  all  other 
vascular  parts  as  well  as  of  the  one  at  which  the  treat- 
ment is  aimed.  Hence,  in  "  general "  medication,  it  often 
becomes  a  practical  question  whether  a  given  medicine 
will  not  produce  more  obnoxious  effect  on  other  parts  or 
functions  than  can  be  counterbalanced  by  the  expected 
beneficial  effect  on  the  ailing  organ.  And  also  it  becomes 
important,  in  the  selection  of  a  medicine  to  accomplish, 
through  blood-conveyance,  a  given  therapeutic  purpose, 
to  choose  that  one  which  will  produce  a  maximum  of  the 
effect  sought  with  a  minimum  of,  so  to  speak,  by-derange- 
ment. 

For  the  introduction  of  a  medicine  into  the  circulation 
there  are  several  means,  as  follows  :  The  easiest  and  alto- 
gether most  natural  one  is,  of  course,  to  give  the  medi- 
cine by  swallowing,  whereupon  absorption  of  the  medicine 
into  the  blood  occurs  by  the  same  avenues  as  in  the  case 
of  the  products  of  digestion.  And  an  inherent  advantage 
of  this  method  is  that,  to  a  considerable  extent,  the  stom- 
ach will  assume  the  functions  of  a  pharmaceutical  labo- 
ratory, and  extract  the  active  ingredients  from  drugs 
administered  in  more  or  less  crude  condition.  But  de- 
spite these  various  advantages,  there  may  arise  circum- 
stances making  it  unadvisable,  or  dangerous,  or  futile,  to 
give  medicine  by  the  stomach.  Thus,  first,  a  medicine 
given  by  swallowing  may  greatly  derange  the  function 
of  the  stomach  itself — destroying  appetite,  upsetting  di- 
gestion, or  even  provoking  nausea  and  vomiting — when 
the  same  dose,  given  by  the  rectum  or  injected  subcu- 
taneously,  might  be  borne  without  any  substantial  de- 
rangement ;  secondly,  the  giving  of  anything  by  swallow- 
ing may  be  debarred  by  the  fact  of  a  corrosive  poisoning 
of  the  stomach,  or  of  a  stricture  of  the  oesophagus  ;  and 
thirdly,  such  administration  might  be  useless,  or  worse 
than  useless,  because  of  absorption  being  in  abeyance 
through  narcotic  poisoning,  or  through  general  collapse 
from  any  cause.  Fourthly,  the  very  chemical  activity  of 
the  gastric  juices,  so  serviceable  to  extract  certain  active 
principles  from  crude  preparations,  may  yet  injuriously 
affect  certain  others.  Fifthly,  the  circumstance  that  the 
administered  dose,  after  swallowing,  unless  taken  upon 
a  perfectly  empty  stomach,  undergoes  dilution  with  a 
greater  or  less  amount  of  other  stuffs  in  the  stomach  be- 
fore absorption  begins,  often  seriously  both  delays  and 
impairs  full  medicinal  effect. 

Besides  the  stomach  the  rectum  affords,  for  purposes 
of  medication,  a  natural  avenue  of  approach  to  the  circu- 
lation of  no  mean  degree  of  availability.  Comparing  the 
efficacy  of  the  two  organs  for  the  purpose,  the  most  not- 
able point  in  connection  with  the  use  of  the  rectum  is, 
that  there  is  not  in  this  case  the  chemical  power  to  ex- 
tract, in  soluble  form,  active  principles  from  crude  drugs. 
Hence,  in  aiming  to  medicate  the  system  by  the  avenue 
of  the  rectum,  it  is  always  advisable  to  use  a  form  of 
medicine  wherein  the  active  principle  is  either  already  in 
aqueous  solution,  or  is  at  least  in  such  state  as  to  be  cap- 
able of  dissolving  directly  in  the  fluids  naturally  to  be 
Vol.  IV.— 44 


found  in  the  rectal  cavity.  The  only  other  special  point 
is  to  give  by  the  rectum  about  twice  the  dose  of  any 
given  medicine  that  would  be  administered  by  the 
mouth. 

Still  another  natural  avenue  of  approach  to  the  circu- 
lation is  afforded  by  the  lungs.  Absorption  by  the  lungs 
is  speedy  and  thorough,  but  obviously  the  use  of  this 
avenue  is  limited,  since  only  medicines  that  are  at  once 
volatili  and  m>1  unduly  irritant  can  be  introduced  to  the 
circulation  through  the  lungs.     (See  Inhalations.) 

Next,  it  is  possible  to  introduce  medicines  to  the  blood 
through  the  avenue  of  the  skin,  and  that,  too,  in  a  vari- 
ety of  ways.  Of  these  ways  the  simplest  is  to  merely  lay 
upon  the  skin  cloths  wetted  with  a  fluid  medicine,  trust- 
ing to  direct  absorption  of  the  medicated  solution  through 
the  tissue  of  the  skin.  With  some  medicines,  under  such 
circumstances,  absorption  unquestionably  occurs,  but  at 
best  the  method  is  so  crude,  and  the  results  so  uncertain, 
that  the  procedure  is  not  to  be  commended.  The  next 
method  of  employing  the  skin  for  the  present  purpose  is 
by  so-called  inunction — the  rubbing  into  the  skin  of  the 
medicine  in  condition  of  ointment  or  oily  solution.  By 
this  means,  with  certain  drugs,  certain,  thorough,  and 
rapid  absorption  is  effected,  so  that  inunction  is  an  estab- 
lished and  valued  method  of  accomplishing  constitutional 
medication.  The  only  drawbacks  to  the  method  are  the 
tediousness  of  the  application,  and  the  occasional  sore- 
ness of  the  skin  that  may  result  from  a  repetition  of  in- 
unction upon  an  identical  skin-area  (see  Inunction).  A 
third  method  is  fumigation,  wherein  a  volatilizable  med- 
icine is  sublimed  in  presence  of  aqueous  vapor,  and  made 
to  condense  upon  the  skin.  Under  the  conditions  of  such 
procedure,  absorption  is  as  rapid  and  thorough  as  in  the 
case  of  inunction,  and  fumigation  is,  indeed,  an  alter- 
nate method  to  inunction.  Obviously,  however,  but  a 
limited  number  of  drugs  are  capable  of  application  by 
fumigation,  and,  practically,  the  method  is  confined  to 
the  administration  of  mercury.  (For  details  of  the  method 
see  3fercurous  Chloride,  under  Mercury.)  A  fourth  meth- 
od of  medicating  through  the  skin,  is  by  the  procedure 
of  raising  a  small  blister,  and  then,  exposing  the  raw  sur- 
face under  the  bleb,  applying  to  the  same  the  medicine 
in  concentrated  condition.  This  method,  called  the  en- 
dermatic  (see  Endermatic  Medication),  is  rapid  and  cer- 
tain in  its  results,  but  is  painful  and  barbarous,  and  has 
been  practically  wholly  supplanted  by  the  fifth  and  last 
way  of  attacking  the  circulatory  system  through  the  skin, 
that,  namely,  wherein  the  medicine  in  solution  is  injected 
underneath  the  skin,  into  the  subcutaneous  connective 
tissue,  by  a  small  syringe — in  short,  the  well-known  and 
popular  hypodermatic  method.  By  the  hypodermatic 
method  absorption  is  pre-eminently  rapid,  thorough, 
and  certain — all  impediments  of  varying  gastric  condi- 
tions on  the  one  hand,  or  of  nervous  ones  on  the  other, 
being  void — and  also,  often,  the  medicinal  impression  ob- 
tained by  the  use  of  this  method  appears  to  be  more  rad- 
ical than  when  the  same  drug  is  given  in  other  ways. 
There  are,  however,  drawbacks  to  the  method  :  first,  thaf 
the  procedure  is  not  universally  applicable,  since  such 
medicines  only  can  be  hypodermatically  administered  as 
combine  the  several  properties  of  solubility  in  some  bland 
fluid,  smallness  of  dose,  and  not  undue  quality  of  irrita- 
ting ;  and  secondly,  that  a  subcutaneous  injection  requires 
the  technical  skill  of  the  physician  himself,  or  of  a  trained 
nurse.  (For  details  of  the  hypodermatic  method,  see  Hy- 
podermatic Medication.) 

Lastly,  medicines  can  be  introduced  into  the  circula- 
tion by  direct  intravenous  injection.  In  the  case  of  active 
medicines  this  procedure  is  so  dangerous  as  to  be  quite 
commonly  regarded  as  unjustifiable,  but  for  the  passive 
purpose,  so  to  speak,  of  increasing  the  volume  of  the 
circulating  fluid  in  order  to  arouse  the  heart  in  collapse, 
the  procedure,  properly  practised,  is,  safe  and  service- 
able. Milk,  defibrinated  blood,  desiccated  blood  redis- 
solved,  and  "indifferent"  saline  solutions,  are  the 
substances  commonly  employed  for  introduction  by  in- 
travenous injection.  (For  details  of  the  method  see 
Transfusion.) 

Edward  Curtis. 
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MEDICINAL  SPRINGS.  The  toll,, win-  article  will 
make  no  attempt  to  review  the  entire  subject  of  medici- 
nal springs,  bul  will  simply  outline  the  phases  mosl  Im- 
portant to  the  physician,  that  he  may  at  once  estimate 
the  value  and  Impoi  I  an]  - 1  > r i  1 1  u  bj  reference  to 

its  analysis.     The  descriptions  of  the  individual  springs 
.  irope  and  the  United  States  are  scattered  throughout 
the  volumes,  and  maybe  readily  referred  i"  under  their 
ective  titles ;  the  principal  ones  occurring  in  Canada 
are  appended  to  this  artii  le 

Origin  oi  Medicinal  Spbinqb.—  In  seeking  for  an 
explanation  of  the  origin  and  source  of  what  are  called 
mineral  or  medicinal  springs,  somethii  definite  is 

required,  than  the  old  and  on-repeated  intimation,  that  the 
i  haracter  ol  the  waters  is  determined  by  the  soil  through 
which  they  flow.  Further  facts  are  required  to  explain 
the  constancy  of  the  composition  of  the  several  groups, 
the  apparent!]  inexhaustible  suppl]  of  the  solid  constitu- 
ents, and  the  many  other  features  that  present  themselves 
i"  the  close  observer.  To  obtain  this  information  it  is 
necessary  to  leave  the  region  of  medical  science,  and  join 
the  geologist  and  chemist  in  their  researches  into  the 
construction  of  the  earth's  crust  and  the  influences  that 
are  ever  modifying  its  surface,  i  For  an  exhaustive  ti 
ise  "ii  the  Bubiect  Bee  "  Chemical  and  Geological  Essays," 
by  Profei    a    I .  Sterry  Hunt.) 

That  the  causes  may  be  fully  understood,  two  scientific 
facts  must  be  borne  in  mind  :  First,  that  the  different 
strata,  broken  and  contorted  as  they  now  arc,  were  at  one 
time  held  in  Bolution  by  ancient  seas,  and  that,  under  the 
influence  of  chemical  action  and  progressive  degrees  of 
concentration,  they  were  deposited  in  successive  la] 
according  as  their  constituents  were  separated  Second, 
that  water  is  always  percolating  these  rocks,  and  colled 
ing  in  their  fissuresand  <-v>\  ices,  and  ultimately  returns  to 
the  Burface,  bearing  with  it  the  products  of  the  reactions 
and  decompositions  that  occur  in  its  course. 

While  yet  in  a  state  of  vapor,  and  during  its  descent 
as  rain,  water  is  continually  absorbing  such  gases  as  may 
be  floating  in  the  atmosphere  ;  and  when  the  surface  is 
reached  it  conveys  with  it,  in  solution,  carburetted  and 
sulphuretted  hydrogen,  carbon  dioxide,  ammonia,  and 
other  similar  compounds.  Here  it  meets  with  decompos 
ing  vegetable  matter,  and  the  gaseous  constituents,  com- 
bining with  the  organic  and  inorganic  matter  which  is 

being  released,  fi  inn  carl  innate-,  sulphate-,  and  nitrate-  of 

potassium,  magnesium,  calcium,  and  silica.  Such  waters 
are  found  in  marshes,  bogs,  Bwamps,  and  streams  run- 
ning through  wooded  lands.  Their  characteristics  are 
the  comparative  absence  of  soda  -alt-,  and  the  presence 
of  organic  matter,  potassium,  and  other  bases  that  help 
rm  vegetable  structure.     Such  portions  of  water  as 

penetrate    below    the    surface    arc   subject    to    important 

changes.  The  soil  by  which  it  is  absorbed  owes  it-  fer- 
tility to  the  potash,  silica,  ammonia,  phosphoric  acid, 
which  ii  supplies  to  the  growing  plant.  These  ver] 
salt- arc  being  returned  in  solution  and  are  greedily  re- 
tained, while  the  water  carries  off  Boluble  soda  Baits  in 

their -lead.      The  process  i-  one  of  chemical  BUDStitUtion, 

the  soil  ab  that  which  is  required  for  plant  growth, 

replacing  it  with  what  is  of  no  value  for  that  purpose,  and 
the  water  reach  -  the  surface  a-  clear  flowing  springs  and 

stream-.    This  water  differs  from  the  surface  water-  in  the 

small  percentage  of  solid  matter  and  in  its  great  purity. 

It  i-  free  from  all  Organic  matter,  ammonia,  nitrites,  and 

other  deleterious  ingredients;  potash  is  present  in  very 
small  quantities,  the  chief  -alts  being  soda,  lime,  and 

aesia.    Should  iron  he  contained  in  the  -oil.  the  action 

rganic  matter  will  form  a  soluble  salt,  and  the  same 
•  reducing  agent  may  act  on  the  sulphates,  producing  sul- 
phuretted hydrogen      When  the  i'»«  of  water  continues 

to  a  una!  er  depth  it  may  meet  with  si  rata  rich  in  soluble 

>aline  matter  occurring  in  a  crystallized  state,  or  in  solu- 
tion permeating  the  porous  rocks.  The  deposits  consist 
chiefly  ol  chloride  oi  sodium,  magnesium,  calcium,  and 

sulphate-  of  the  same  bases.      The  dissolved  salts  are 
more  complex,  comprising,  besides  those  above  mentioned 
bromine  and  iodine,  and  other  Baits  of  marine  origin, 
the  solution  representing  the  dregs  of  the  early  Beas,     Or 


the  penetrating  water  may  lie  enriched  by  the  action  (Jf 
the  element-  of  w  hich  the  rock  formation-  are  composed  ■ 
these  reacting  on  one  another  produce  a  -low,  but  constant, 
process  ol   decomposition.      This    becomes    more  active 
through  contact  with  u  plentiful  supply  of  water,  or  solu- 
tion of  some  other  salt,  or  carbonic  acid,  and  the  -oluble 
products   are  i  allied   off  in  a  dissolved  state.     The  i 
typical  of  these  reaction-  i-  thi  effect  of  solutions  of  car- 
bonate of  lime  or   magnesia,  <>n   formation-  containing 
as  a  i  onstitUCIlt  ;  carbonate  of  soda  i-  formed,  and 
the  lime  or  magnesia   i- deposited  in  an  insoluble  form. 
In  many  of  the  reactions  an  equivalent  of  carbonic  acid 
i-  Bet  free,  and  the  waters  reach  the  surface  rich  in  i 
bonic  acid  and  carbonate-  of  the  alkalies,  alkaline  ear 
and  silica.     A   portion  of  the  sulphate  is  also  produced 
in  this  way,  a-  when  sulphate  of  lime  and  chloridi 
nesium  react  on  one  another.     In  addition  to  these  i 
lions  there  is  b  sidered   the  influence  of  subtei 

nean  heat  in  decomposing  the  more  deeply  buried  -traia. 
It  i-  this  force,  acting  on  combination-  of  carbonic  acid, 
that  furnishes  the  large  supplies  of  that  gas.  When  or- 
ganic matter  is  present,  wheth<  r  as  coal,  shale,  fossilifer- 

strata  or  in  any  other  form,  it-  deoxidizing  pow< 
an   important   factor.      Acting   on    sulphates   it    red 
them  to  sulphide-,  and  these  in  turn  are  decomposed  by 
carbonic  acid,  forming  sulphuretted  hydrogen  and  a  car 
Donate  of  the  base.     With  a  variation  in  the  proportion  of 
ox]  gen,  sulphuricacid  is  produced,  and  by  the  same  a<  I 
on  chloride-  or  borate-  hydrochloric  or  boric  acid  res 

The  changes  in  water  at  the  surface,  the  occurrence 
of  saliferous  strata  and  concentrated  brim-,  and  the 
reactions  of  mineral  compounds,  slowly  between  thcin- 
Belves,  or  more  forcibly  when  accelerated  by  external 
influences,  are  sufficient  to  account  for  the  different  wa- 
ter- met  with,  and  to  explain  the  source-  of  the  ingredi- 
ent- that  form  them  into  groups. 

Clasbifk  \tiov—  The  grouping  of  medicinal  springs 
has  been  frequently  and  variously  attempted,  generally  on 
the  basis  of  their  physical  qualities,  but  seldom  with  any 
refereni  e  to  th<  ir  origin.     The  prevailing  French  system 
classifies  them  as  salt,  bicarbonated,  sulphated,  sulphur, 
ferruginous,  and  indifferent.     The  German  is  more  ■ 
cific,  forming  alkaline,  earthy,  salt,  glauber  salt,  epsom 
salt,  sulphur,  iron,  and  indifferent.      The  English   and 
American  systems  follow  the  caprice  of  each  author, 
tendency  being  to  adopt  numerous  divisions.    The  ol 
lion  to  these  classifications  is,  that  while  indicating  the 
predominant  constituent,  they  convey  no  idea  of  the  other 
characters  of  the  water.      A  spring  i-  known  a-   sulphur 
or  chalybeate,  but  there  i-  nothing  to  indicate  what  its 
other  constituents  may  be,  or  whether  ii  |  neu- 

tral, alkaline,  or  acid  properties.  In  the  classification 
here  adopted,  the  object  i-  to  overcome  this  deficiency, 
and  at  the  same  time  to  arrange  them  in  accordance  with 
their  source  . 

i  .1 1  _Y.  utrai  Springs,  containing  chlorides  and  sulphates 
as  the  characteristic  salts. 

i/,'     i  -  containing  carbonat* 

(G)  .1 

To  these  may  be  added  : 

ilh  Those  in  which  -pedal  constituents,  worthy  of 
separate  notice,  occur,  such  as  arsenic,  alum.  etc. 

This  B]  tern  differs  from  other-  in  not  forming  special 
classes  for  sulphuretted  hydrogen  or  iron.  Ii  is  thought 
preferable  to  refer  to  .-aline,  alkaline,  or  acid  waters 
being  ferreted  or  sulphurated,  when  these  ingredients  are 
ent.  Such  a  system  is  justified  by  the  origin  of  the 
ingredients,  as  carbonic  acid  gas,  sulphuretted  hydrogen, 
or  iron,  ma]  be  present  independently  of  the  reactions 
which  produce  the  three  groups,  and  may  impregnate  any 
of  the  water-,  or  even  a  water  otherwise  devoid  of  mineral 
matt*  r. 

Ventral  or  SaUi     -  -      These  are  almost  whol- 

ly formed  by  the  washing  out  of  soluble  salts  from  salif- 
erous strata,  and  they  form  themselves  into  two  class 
according  a<  chloride-  or  sulphates  arc  in  excess.     Tin  se 
,-alt-  arc  generally  associated  with  each  other,  but  spi 

are  met  w  ith  in  which  one  or  the  other  is  entirely  absent. 

In  the  manufacture  of  commercial  salt  we  have  an  ex- 
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ample  of  these  waters,  both  in  the  method  of  production 
and  in  the  composition.  To  obtain  it,  wells  are  sunk  in 
strata  which  contain  a  large  percentage  of  salt,  and  into 
these  water  drains  from  the  surrounding  soil,  producing 
nearly  saturated  solutions  of  chloride  of  sodium.  There 
are  also  present  in  small  quantities  chlorides  of  magnesium 
and  calcium,  sulphate  of  lime,  and  such  other  salts  as  are 
found  in  mineral  waters.  These  are  separated  during  the 
process  of  evaporation. 

The  simple  saline  waters  range  from  those  approach- 
ing saturation  to  others  so  faintly  saline  that  they  hardly 
deserve  to  be  termed  mineral.  The  Erkenbrecker's  Salt 
Well  and  the  St.  Catherine's  Springs  are  examples  of  the 
first  mentioned,  and  Alburg  Springs,  and  Cooper's  Well, 
of  the  more  dilute  forms.  Chloride  of  sodium  is  the  pre- 
vailing salt,  but  in  some  springs  chloride  of  magnesium 
or  calcium  is  in  excess.  It  is  in  this  class  that  bromine 
and  iodine  are  met  with,  the  concentrated  waters  con- 
taining the  largest  quantities;  but  this  is  never  considera- 
ble, a  small  fraction  of  a  grain  in  a  pint  being  the  average. 
Kreuznach,  with  0.34  grain  of  bromide  of  magnesium, 
represents  the  most  strongly  bromated  waters  ;  but  Erken- 
brecker's Well  is  said  tdpossess  the  remarkable  quantity 
of  3.526  grains  of  bromide  of  sodium  in  a  pint,  which  is 
far  in  excess  of  any  other  water. 

The  sulphated  springs  contain  sodium,  magnesium,  po- 
tassium, and  calcium,  associated  together,  the  first  two 
predominating.  The  well-known  Crab  Orchard  Springs 
and  Friedrichshall  water  are  examples  of  this  class. 

(B)  Alkaline  Springs. — The  carbonates  of  sodium,  cal- 
cium, magnesium,  potassium,  lithium,  etc.,  which  de- 
termine these  waters,  arise  from  the  decompositions 
which  the  different  geological  formations  undergo.  The 
amount  of  solid  constituents  is  not  so  great  as  in  the 
saline  waters.  The  carbonates  of  soda  or  lime  are  the 
characteristic  salts  of  this  group,  which,  however,  is 
rarely  free  from  salts  of  the  first  group. 

The  most  common  mineral  springs  met  with  are  those 
in  which  alkaline  and  neutral  salts  are  associated,  due  to 
the  intermingling  of  these  two  groups.  The  Saratoga 
waters  are  the  best  known  of  this  class.  In  these  the 
proportion  of  salines  to  alkalies  is  as  two  to  one  ;  other 
springs  will  furnish  every  degree  of  strength.  These 
waters  are  not  merely  a  union  of  the  two  sources,  as  cer- 
tain reactions  take  place  between  the  solutions.  The 
most  important  is  the  reaction  between  carbonate  of  so- 
dium and  chloride  of  calcium,  chloride  of  sodium  and 
carbonate  of  calcium  being  formed.  This  process  con- 
tinues until  the  lime  or  soda  salt  is  eliminated,  and  leads 
to  an  alteration  of  the  water,  in  some  instances  changing 
members  of  the  second  group  to  the  first.  The  Caledo- 
nia Springs  have  been  undergoing  this  change.  When 
analyzed  in  1847  they  were  classed  in  the  alkaline  group, 
though  they  contained  saline  matter,  but  in  I860  the  for- 
mer quality  had  almost  disappeared,  and  some  springs  had 
become  purely  saline.  A  similar  change  is  in  operation 
in  some  of  the  Harrogate  (England)  waters  (see  "  Re- 
port of  Geological  Survey  of  Canada,"  1866). 

(C)  Acid  Springs. — The  only  ingredient  we  have  to  con- 
sider in  this  group  is  sulphuric  acid.  Waters  containing 
it  are  very  rare,  but  some  issue  in  such  volumes  as  to 
form  streams  with  a  distinctly  acid  reaction,  as  in  West- 
ern New  York  and  Ontario.  The  acidity  of  these  waters 
varies  greatly,  being  influenced  by  the  rainfall,  particularly 
the  Virginian  springs,  which  are  situated  in  ledges  of 
rocks  and  at  the  bases  of  hills.  The  strongest  are  Oak 
Orchard  Springs,  New  York,  containing  in  one  pint  13.37 
grains,  and  the  Rockbridge  Alum  Springs,  Virginia,  2.347 
grains  of  free  acid.  The  salts  associated  are  almost  en- 
tirely sulphates,  alumina  and  iron  being  the  most  impor- 
tant. 

(D)  Special  Waters. — Alum  is  a  not  infrequent  minor 
constituent,  and  in  some  localities  occurs  in  such  large 
quantities  as  to  determine  the  properties  of  the  springs. 
In  these  it  is  associated  with  free  sulphuric  acid  and  sul- 
phate of  iron.  One  of  the  strongest  is  the  Rockbridge 
Alum  Springs,  which  contains  3.01  grains  of  alum  out  of 
5.80  grains  of  solids  in  a  pint.  Arsenic  is  never  present 
in  any  considerable  quantity  ;  the  strongest  of  the  arsen- 


ical springs,  in  France,  contains  one  tenth  of  a  grain  of 
arsenious  acid  in  a  pint  ;  all  others  contain  much  less.  In 
this  country  it  is  not  known  to  occur  in  any  water.  Lithia 
is  a  very  common  ingredient  in  alkaline  water,  occurring 
as  a  carbonate,  but  it  is  never  present  in  any  large  quan- 
tity. The  Dentonean  Well,  Ballston,  contains  nearly  one 
grain  (0.950)  to  a  pint.  This  is  probably  the  strongest 
water  of  this  kind. 

Any  of  these  waters  may  be  charged  with  carbonic 
acid  gas,  and  we  find  it  in  all  springs  of  any  repute  ;  but 
it  is  in  the  second  group  that  it  most  abounds.  It  varies 
from  the  faintest  trace  to  such  an  unusual  quantity  as  is 
present  in  the  Franklin  Artesian  Well,  Ballston,  the  anal- 
ysis of  which  shows  57.51  cubic  inches  in  a  pint.  The 
Saratoga  waters  contain  between  forty  and  fifty  cubic 
inches,  which  is  also  much  more  than  is  generally  met 
with. 

Sulphuretted  hydrogen  may  also  be  a  constituent  of 
any  of  the  waters,  but  it  is  not  so  commonly  met  with, 
nor  does  it  occur  so  abundantly,  as  carbonic  acid  gas. 
The  Sandwich  Spring,  Ontario,  which  is  one  of  the 
strongest  sulphurated  waters,  contains  4.72  cubic  inches 
in  a  pint.  These  springs  abound  in  volcanic  districts,  and 
in  the  neighborhood  of  deposits  of  organic  matter.  The 
combination  of  sulphate  of  lime  and  this  gas  points  to  its 
superficial  origin,  and  to  the  presence  of  organic  matter 
in  the  form  of  vegetable  growth. 

Organic  matter  exerts  a  further  influence  in  determiu- 
ing  t lie  mineral  ingredients  by  its  action  on  iron  as  it  ex- 
ists in  the  soil.  This  metal  is  retained  there  as  an  insolu- 
ble peroxide,  a  salt  which  is  reduced  to  a  protoxide  and 
rendered  soluble  in  carbonic  acid,  forming  a  carbonate. 
In  this  condition  it  is  most  commonly  met  with  in  the  al- 
kaline and  neutral  waters.  It  is  present  in  very  small 
quantities,  from  one-tenth  to  one-half  of  a  grain  in  a  pint 
producing  a  strong  chalybeate  water.  In  acid  waters  it 
is  present  much  more  abundantly  with  sulphuric  acid,  as 
a  sulphate,  the  Bedford  Alum  Springs  containing  2.932 
grains  in  a  pint.  Some  analyses  represent  iron  as  com- 
bined with  hydrochloric  acid,  as  in  the  chloride  of  iron 
spring,  Harrogate,  and  Erkenbrecker's  Well.  This,  how- 
ever, is  a  very  rare  combination. 

Many  of  the  springs  retain  the  evidence  of  their  deep 
origin  by  possessing  a  temperature  above  that  of  the  at- 
mosphere at  their  point  of  exit.  The  degrees  of  heat  vary 
greatly,  reaching  as  high  as  171°  F.,  the  temperature 
claimed  for  one  of  the  Arkansas  Hot  Sulphur  springs. 
Others,  no  doubt,  reach  as  high,  but  this  is  the  hottest 
spring  that  has  been  utilized.  Waters  of  all  kinds  may 
be  thermal,  but  an  elevated  temperature  lessens  the  pro- 
portion of  constituents,  both  solid  and  gaseous.  The 
same  subterranean  heat  that  raises  the  temperature  of 
these  springs,  also  develops  large  quantities  of  carbonic 
acid  gas  and  sulphuretted  hydrogen,  but  the  heated  water 
not  retaining  the  gases  in  solution,  they  accompany  it  to 
the  surface  and  escape  with  great  violence.  Thermal 
waters  may  be  said  to  be  never  ferrated. 

Therapeutics. — The  object  of  physicians  is  to  adapt 
these  waters  to  their  service  as  a  means  to  maintain 
health  and  combat  disease,  the  former  being  not  the  least 
important  of  the  two.  and  the  more  likely  to  produce 
satisfactory  results.  The  ancients  Valued  mineral  waters 
highly  as  natural  medicines,  and  thought  them  endowed 
with  miraculous  powers.  The  earliest  writers  on  the  art 
of  medicine  allotted  them  a  prominent  place  in  their  list 
of  remedies.  Throughout  many  centuries  such  springs 
have  continued  to  be  the  resort  of  the  diseased  and  the 
enfeebled,  and  at  the  present  day  the  same  courses  are 
followed,  and  the  same  illnesses  treated,  as  when  patron- 
ized by  the  Romans.  Very  little  progress  has  been  made 
in  their  application,  and,  probably,  no  better  results  have 
been  attained  from  our  more  perfect  knowledge  of  their 
constituents. 

The  waters  of  Europe  are  more"  thoroughly  utilized 
than  those  of  this  country.  A  course  of  the  waters  there 
is  more  rigorous  and  more  closely  adhered  to,  and  more 
perfect  appliances  are  in  use  for  bathing  and  inhaling 
the  waters,  both  in  the  form  of  steam  and  spray.  In 
this  country  there  is  not  the  same  faith  in  their  curative 
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properties,  the  provisions  for  their  use  are  more  crude, 
;tml  even  the  selection  "f  the  water  is,  in  a  great  n 
lire,  controlled  by  the  patient's  own  ideas.     This  U 
orally  due  i<i  the  influence  of  the  proprietors  of  i li<* 
springs,  who  act  independently  <>f  medical  men,  trusting 
rather  to  the  atmosphere  of  quackery  with  which  they 
surround  their  possessions,      Physicians   are  ni  i   alto- 
gether blameless,    Thej  seldom  acquaint  themselves  Buf 
nciently  «  ith  the  character  of  the  waters  or  the  suitable- 
ness "i  the  resorl  ;  directions  for  the  use  of  the  waters 
are  lefl  to  somi  oni  on  the  spol  ;  and  too  frequently 
the  patienl  fall  into  the  bands  of  some  Belf-opinionated 
empiric,  whose  judgment  is  very  questionable,     What  is 

needed  is  □ ■  carefulness  and  discretion  in  recommend 

big  n  course  of  medicinal  waters  .  a  more  thorougb  sys 
ii  in  of  investigation  ;  and  properly  recorded  observations 
i.\  those  who  possess  opportunities  for  studying  their 
effects. 

In  considering  the  therapeutic  value  of  medicinal 
springs  the  various  outside  influences  must  ool  be  lost 
sight  of,  Change  of  air  and  scene  are  ol  undoubted  bene 
tii.  the  one  for  the  body  the  other  for  the  mind.  New 
and  pleasant  surroundings,  new  faces  and  friends,  new 
thoughts  animating  the  melancholy  mind,  and  bringing 
(Hit  fresh  ideas  and  nobler  aspirations,  all  follow  the 
arrival  at  the  busy,  bustling,  watering  plan',  or  the  quiet, 
rustic  surroundings  of  the  more  retired  resort.  In  look 
ing  for  the  good  results  that  are  to  be  expected,  ev 
thing  that  can  conduce  to  this  end  should  betaken  into 
account,  and  these  should  decide  the  selection  of  a  spring, 
rather  than  the  presence  of  a  few  grains,  more  or  less,  of 
in  ingredients.  The  neighborhood  and  situation 
should  be  good  ;  there  must  be  plenty  of  fresh  air,  a  suit- 
able temperature,  a  proper  degree  of  bumidity;  all  of 
which  are  important  matters  (see  Health  Resorts).  The 
exits  ol  these  springs  are  frequently  near  the  margins  of 
bogs  and  marsh)  lands,  which  arc  alike  deleterious  to 
tin  healthy  and  the  invalid,  to  say  nothing  of  the  effects 
accompanying  the  miasm  arising  from  such  localities. 
Then,  again,  the  accommodations  must  be  considered. 
Many  stairs  to  climb  and  deficient  cubic  space  in  sleep- 
ing-rooms an  not  lobe  desired.  The  system  of  drainage 
and  mode  of  disposal  of  refuse  arc  matters  to  be  inquired 
into,  particularly  at  country  hotels,  Regard  Bhould  be 
paid  to  the  course,  if  any.  that  is  recommended,  and  such 
means  as  may  exist  for  utilizing  the  waters. 

A-  for  the  ingredients  themselves,  the  special  effect  of 
each  Bait  is  uol  to  be  taken  into  account  ;  the  general  ac 
ti I  any  group  being  sufficient.  Ii  would  be  super- 
fluous i"  estimate  the  value  of  each  chloride  associated 
with  chloride  of  sodium,  or  the  amount  of  sulphate  ol  bo 
diiini  with  magnesium,  unless  in  decided  quantities.  It 
is  also  obvious  that  something  more  than  the  action  of  a 
certain  number  of  grains  of  ingredients  must  be  consid- 
ered. This  of  itself  would  have  no  appreciable  effect,  but 
in  a  freely  dilute  form  the  sails  are  enabled  to  influence 
the  system  in  a  manner  not  to  be  expected  when  otherwise 

administered.     The  acti E  water  itself,  independent  of 

all  ingredients,  is  essential  to  a  health]  maintenance  of  the 
system.  By  it-  local  action  ii  cleanses  the  prima  via,  re- 
moving Becretions  and  fermenting  matter  from  the  stom- 
ach and.  to  a  certain  extent,  from  the  bowela  Ii  may 
also  be  said,  after  being  absorbed,  to  wash  out  the  Bys 
tern  :  the  fluidity  of  the  blood  i-  maintained,  and  the  pro- 
ducts of  tissue-change  are  dissolved  and  excreted,  wa- 
ter i-  the  great  diluent,  -"hem.  and  eliminanl  ;  ii  dilutes 
the  contents  of  the  stomach  and  intestines,  producing  its 
laxative  effects  .  ii  dilutes  the  bl 1  and  circulating  Bu- 

ids,  and  its  CholagOgUe,  diuretic,  and  diaphoretic  actions 

follow.  Unless  a  supply  i-  constant,  excretion  almost 
ceases,  and  the  system  becomes  loaded  with  effete  mate- 
rial 

In  using  the  simple  saline  waters  there  Is  a  choice  be- 
tween thee en  t  ra  led  brines  and  the  more  dilute  springs. 

Tin  former  are  too  Btrong  for  ordinary  use,  proving  Irri- 
tating i"  the  walls  ol  the  stomach  wide--,  freely  diluted. 
At  Kreu/nach  about  four  ounces  Is  a  medium  dose, 
which  may  be  gradually  Increased.  At  the  Bt.  Catherine 
Springs  it  Is  diluted  with  four  times  the  quantity  of  pure 


water  and  taken  freely.     The  iodine  and  bromine  present 
are  BUpposed  to  add  greatly  to  the  therapeutic  value,  but 
the  amount-  are  mi   slight— especially  as  the  water- are 
taken    in    -mall  doses-    that    it    is  doubtful   whether  they 
exercise  any   specific   influence.      However,   in    Eut 
their  efficacy   in   scrofulous  and  syphilitic  affections  is 
upheld    by    many.      The   real   value  of   these   waters   lies 
in   their  application    as  bath-  and  douches.      They  are 
used   both    warm   and  cold,   ami   where    nature    has    not 
lent  her  aid  the  w  aters  are  heated  artificially.     The  i 
i-  invigorating   and    tonic,    stimulating    the    -kin    to 
Dewed  action,  and  promoting  circulation   in  the  blood- 
vessels  and  lymphatics.     Doui  hi  -  are  arranged  to  be  ap- 
plied to  any  portion  of  the  body,  and  with  them  u 
tern  of  shampooing  or  massage  i-  carried  out  by  a  skilled 
attendant,     buch  a  course  is  much  valued  as  a  means  of 
effecting  the  absorption  of  chronic  inflammatory  products 
and  depo-ii-  of  other  morbid  material.     The  dilute  -aline 
i-  the  mildest  of  all  mineral  water-,  it-  action  on  the 
tcin   being  that   of  a   plentiful   supply  of  water  supi 
mented   by  a  few   grains  of  chloride  of   sodium.     The 
minor  .-ali- are  of  little  value,  but  when  chloride  of  cal- 
cium i-  present  in  large  quantities  it  probably  add-  to 
the  resolvent  properties  of  the  water.    Chloride  of  -odium 
i-  a  normal  constituent  of  the   blood   and  acts  with  water 

in  removing  the  product-  of  disintegration  ;  at  the  same 
time  it-  presi  nee  i-  necessary  in  the  reconstruction  ol  tis- 
sue. It-  value  in  increasing  the  excretions  is  evidenced 
by  the  greater  quantity  of  urea  that  accompanies  it  in 
the  urine.  When  to  ingi  stion  i  l  the  waters  a  cours 
baths   i-  added,  the   results   are  ided  and  evi- 

dent. Ii-  benefits  would  be  looked  for  in  condil 
where  the  tissue-changes  are  slow  and  imperfect,  and  the 
system  overcharged  with  excrementitious  matter,  accom- 
panied by  a  corresponds  of  functional  inaeth  ity. 
The  accelerated  circulation  and  more  vigorous  action  of 
the  organs  correct  the  many  symptoms  caused  by  this 
morbid  state.  Ii  also  stimulates  the  absorbent  system 
and  aids  the  removal  of  abnormal  deposita 

In  the  class  of  waters  where  sulphate  ol  magnesium  or 
Bodium  i-  the  active  ingredient  we  have  efficient  pur- 
gative  waters.  Haifa  glass  of  Friedrichshall,  or  a  wine- 
glassful  of  Purina  or  Hunyadi  .la no-,  will  produ<  e  a  1 
evacuation  and  form  an  excellent  medicine  where  an 
immediate  action  of  the  bowels  is  required.  They  will 
be  found  very  serviceable  in  congestion  of  the  portal 
system,  or  in  conditions  generally  termed  "  biliot 
When  taken  for  some  time,  especially  in  the  stronger 
forms,  they  are  liable  to  act  as  irritants  and  produce  a 
catarrhal  diarrhoea.  The  water-  containing  sulphate  of 
lime  have  no  purgative  properties.  Tiny  are  generally 
classed  with  carbonate  of  lime,  as  calcic  water-,  and  are 
said  to  possess  some  action  on  the  urinary  svstem ;  but 
unless  other  Baits  are  also  present,  it  i-  doubtful  whether 
tiny  exert  anything  beyond  a  local  influence. 

[n  the  second  group  we  have  the  acti f  carbonate 

of  soda  or  lime,  and  other  minor  alkaline  -alls.  Pri- 
marily they  are  antacid,  influencing  the  secretions  of  the 
stomach  and  intestines.  When  absorbed,  thi-  actii 
continued,  the  blood,  urine,  and  fluids  of  the  body  l>e- 
coming  alkalinized,  and  if  persevered  in,  a  condition  of 
dyscrasia  i-  liable  to  ensue.  By  its  local  action  it  pn 
ol  -'  nice  in  many  form-  of  irritative  disturbances  of  the 
gastro-intestinal  tract,  and  may  be  employed  in  all  condi- 
tions where  alkalies  are  indicated.  lis  secondary  action 
is  most  evident  on  the  chylopoetic  system.  It  maybe 
employed  in  all  forms  of  congestion  of  the  liver  and  the 
derangements  that  follow  this  condition  ;  and  we  find  it 
relieving  lithaemia,  .jaundice,  and  affections  of  the  gall- 
bladder or  duct,  and  reducing  enlargement  of  the  liver. 
It  has  a  further  action  on  the  mucous  membrane-,  and 
proves  of  service  in  catarrhal  states  of  the  bronchial 
tube-,  larynx,  pharynx,  intestines,  bladder,  etc.  The 
effect  on  the  urinary  tract  may  possibly  be  aided  by  car- 
bonate of  Hilda  when  present.  In  Europe  ibis  class 
water-  i-  particularly  renowned  a-  a  remedy  for  gout. 

In  the  springs  where  -aline  constituents  of  the  first 
group  an-  also  present,  a  very  desirable  combination  is 
obtained  .  the  united  action  of  the  two  producing  more 
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decided  effects  in  restoring  the  deranged  system  than 
■where  either  one  is  used  simply. 

The  acid  waters  of  the  third  group  have  never  acquired 
much  celebrity  as  therapeutic  agents.  They  are  taken 
for  their  astringent  action,  which  is  due  not  only  to  the 
sulphuric  acid,  but  also  to  the  alum  and  sulphate  of  iron 
■which  are  always  present.  They  are  recommended  in 
chronic  haemorrhages  and  diarrhoeas,  and  locally  in 
chronic  ulcers.  When  used,  it  is  necessary  to  dilute 
them  with  an  equal  quantity  of  pure  water.  A  course 
of  these  waters  lasts  for  from  four  to  ten  weeks.  By 
evaporation  an  extract  is  prepared  which  is  said  to  pos- 
sess the  virtues  of  the  springs. 

It  is  doubtful  whether  the  arsenic  contained  in  any 
spring  is  sufficient  to  impart  any  medicinal  properties  ; 
however,  in  France  certain  springs  have  acquired  a  wide 
reputation  as  arsenical  waters.  The  same  uncertainty  ex- 
ists regarding  the  presence  of  lithia — the  quantity  being 
so  slight,  and  the  other  carbonates  so  numerous,  it  is  quite 
impossible  to  determine  any  therapeutic  action. 

The  presence  of  carbonic  acid  very  decidedly  increases 
the  value  of  medicinal  waters.  What  its  remedial  effects 
may  be  is  doubtful,  but  it  certainly  aids  the  absorption 
of  mineral  constituents,  both  by  increasing  their  solubil- 
ity and  by  its  stimulating  action  on  the  walls  of  the  stom- 
ach. Probably  it  is  most  serviceable  when  present  in 
ferrated  waters,  holding  the  iron  in  solution,  and  in  a 
condition  favorable  for  assimilation. 

When  the  waters  are  sulphurated  an  important  addi- 
tion is  made  to  their  therapeutic  action,  and  no  water  is 
so  popular,  and  from  no  other  is  so  much  benefit  ex- 
pected. The  sulphur  contained  in  the  sulphuretted 
hydrogen  generally  receives  the  credit,  but  what  its  actual 
value  is,  or  in  what  way  it  produces  its  effect,  has  never 
been  fully  explained.  The  sulphurated  salines  are  useful 
waters,  particularly  when  the  purgative  salts  are  the 
active  ingredients  ;  but  it  is  the  sulphurated  alkaline  water 
that  furnishes  the  most  valuable  combination.  The 
action  of  both  ingredients  is  directed  to  the  portal  system 
and  to  the  removal  of  systemic  poisons  from  the  blood, 
and  locally  they  both  have  a  decided  influence  on  the 
skin.  These  springs  are  sought  for  their  action  in  hepatic 
derangements  and  other  conditions  in  which  alkaline 
waters  are  serviceable,  and  prove  of  particular  service  in 
chronic  rheumatic  and  arthritic  troubles.  In  any  chronic 
form  of  cutaneous  diseases  they  will  be  of  use.  The 
external  use  of  these  waters  is  generally  combined  with 
the  internal,  and  this  in  a  very  great  measure  accounts  for 
much  of  the  benefit  caused,  especially  as  these  springs 
are  so  f requently  thermal.  In  recommending  sulphurated 
waters  for  any  length  of  time,  their  debilitating  influences 
must  not  be  forgotten,  and  it  is  in  such  circumstances  that 
a  combination  with  iron  is  to  be  desired. 

In  the  ferrated  waters  we  possess  a  most  valuable  re- 
medial agent,  as  no  drug  responds  so  favorably  to  dilution. 
In  administering  iron  the  great  desideratum  is  to  prepare 
the  system  for  its  absorption,  which  is  most  satisfactorily 
done  by  preceding  it  by  the  use  of  salines.  In  the  form 
of  springs  we  have  a  dilute  solution  in  the  most  desirable 
form,  and  it  is  but  reasonable  to  expect  the  beneficial 
action  of  iron  from  this  source.  The  best  springs  are  the 
ferrated  saline,  in  which  all  these  favorable  conditions 
are  combined.  When  there  are  indications  for  alkaline 
treatment  the  waters  of  the  second  group  are  to  be  se- 
lected. In  Europe  it  is  customary  to  supplement  a  course 
of  alkaline  or  sulphur  waters  by  a  sojourn  at  a  pure 
saline  chalybeate  spring.  The  indications  for  ferrated 
waters  are  all  derangements  arising  from  a  condition  of 
anaemia,  whether  acute  or  chronic.  The  strong  waters 
in  which  iron  is  present  as  a  sulphate  are  serviceable  as 
astringents  and  styptics,  and  great  virtues  are  also  claimed 
for  them  in  anaemic  and  scrofulous  affections. 

An  elevated  temperature  has  a  very  important  influence 
on  the  action  of  medicinal  waters.  By  its  sedative  prop- 
erties it  increases  their  local  effect  on  the  stomach  and 
intestines,  and  promotes  their  absorption.  The  most 
famed  springs  in  any  class  will  generally  be  those  pos- 
sessing a  high  temperature.  The  great  value  of  hot  water 
was  brought  prominently  forward  by  Dr.  James  Salis- 


bury, in  his  method  of  regulating  the  system  and  over- 
coming the  tendency  to  tuberculous  disease.  B3'  cleans- 
ing the  stomach  after  digestion  he  prevented  the  absorp- 
tion of  much  deleterious  matter,  and  prepared  the  way 
for  a  vigorous  digestion  and  assimilation.  To  accom- 
plish this  he  advised  the  free  use  of  water  of  a  tempera- 
ture not  below  110°  F.  between  meals  and  before  retiring. 
This  course  he  recommended  as  "the  basis  of  all  treat- 
ment of  chronic  disease.  ...  It  relieves  spasm  and 
irritable  conditions  generally,  it  washes  down  the  mucus, 
bile,  waste,  etc.,  it  dissolves  the  abnormal  crystalline 
substances  in  the  blood  and  urine,  it  promotes  elimina- 
tion everywhere."  All  these  facts  are  particularly  ap- 
plicable to  waters  containing  saline  matter  and  gases, 
which  render  the  fluid  more  palatable  and  efficacious. 
The  principal  method  by  which  the  virtues  of  thermal 
waters  are  sought  is  their  application  as  baths.  By  this 
means  both  a  local  and  general  effect  is  obtained  (see  Bal- 
neotherapeutics). In  the  skin  a  free  action  is  set  up,  the 
increased  circulation  produces  a  quickening  of  pulse  and 
respiration,  and  general  stimulation.  When  to  this  is 
added  the  free  use  of  water  internally,  a  rapid  flow  is 
produced  through  the  tissues  of  the  body,  which  produces 
the  most  desirable  results.  In  addition  to  the  water,  the 
deposits  of  the  springs,  and  the  soil  surrounding  the  places 
of  exit,  are  utilized  as  mud-  and  sand-baths.  The  steam 
and  sulphuretted  hydrogen  gas  that  arise  from  the  spring 
are  also  carefully  secured  and  made  to  do  service  as  steam- 
and  vapor-baths. 

The  use  of  these  waters  is  not  devoid  of  danger,  and 
certain  precautions  must  be  observed  in  partaking  of 
them  freely.  By  a  strong  and  vigorous  constitution  they 
may  be  taken  with  impunity,  but  the  ailing  and  enfeebled 
require  to  follow  them  with  the  greatest  caution.  They 
should  always  be  commenced  moderately  and  increased 
gradually,  and  any  danger  of  disturbing  digestion  must 
not  be  incurred  by  their  too  free  use  immediately  before 
or  after  meals.  The  lowering  influence  of  protracted 
courses  of  sulphurated  or  alkaline  springs  is  to  be  borne 
in  mind,  and  the  fact  that  iron  is  contra-indicated,  when 
the  action  of  the  liver  or  stomach  is  impeded,  must  not 
be  forgotten.  When  the  vital  powers  are  lessened,  or 
when  there  is  any  organic  disease  of  the  heart,  kidneys,  or 
lungs,  or  any  tendency  to  haemorrhages,  every  fact  must 
be  carefully  weighed  and  every  danger  considered,  be- 
fore recommending  the  employment  of  medicinal  springs. 

European  Medicinal  Springs. — These  occur  very 
abundantly  in  a  comparatively  small  extent  of  country, 
and  waters  of  nearly  every  kind  may  be  found  within 
short  distances  of  each  other.  Although  the  springs  are 
so  intermingled  that  limits  cannot  be  given  to  the  differ- 
ent groups,  we  find  them  affecting  certain  districts. 
Those  of  France  are  generally  alkaline,  and  here  are 
found  the  celebrated  Vichy  and  many  other  similar 
springs  ;  in  Germany  and  Austria  we  find  the  greatest 
number  of,  and  the  most  noted,  saline  waters.  In  Eng- 
land waters  of  every  kind  occur,  but  all  are  more  mild 
in  character  than  on  the  continent. 

Nearly  every  spring  is  considered  of  value,  and  has 
acquired  a  reputation  for  some  special  virtue.  The  most 
popular  are  the  saline  and  alkaline,  particularly  when 
thermal  and  ferrated  or  sulphurated.  The  carbonated 
alkaline-saline  springs  are  not  so  strongly  mineralized 
nor  so  common  as  those  which  abound  in  America  ;  none 
equalling  the  Saratoga  or  Ballston  springs.  The  most  de- 
cided in  their  action  are  the  purgative-saline,  which  have 
acquired  a  universal  reputation.  Pullna,  Friedrichshall, 
Hunyadi  Janos,  etc.,  contain  between  two  and  three  hun- 
dred grains  of  purgative  salts  in  a  pint,  and  the  excellence 
of  these  is  evident  when  compared  with  the  Crab  Orchard 
Spfings,  which  contain  only  thirty-two  grains  in  the  same 
quantity.  The  concentrated  brines,  such  as  Kreuznach, 
are  weaker  than  the  American.  No  acid  or  strong  alum 
waters  occur. 

It  is  very  difficult  to  state  the  relative  value  of  European 
and  American  springs,  owing  to  the  uncertainty  caused 
by  the  different  methods  in  which  chemists  combine  the 
elements,  and  from  the  fact  that  the  properties  of  a 
few  grains,  more  or  less,  cannot  be  estimated.     But  it  is 
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quite  evident  thai  in  America  there  are  springs  ol  equal 
value  wiili  the  mosl  famed  spaa  of  Europe,  and  in  i 
class  may  be  found  Bome  thai  are  almost  identical  in  i 

ition.  The  Bprings  existing  in  the  Rocky  Mountain 
district  may  be  very  generallj  compared  with  those  of 
ipe,  There  are  the  same  thermal  saline  and  alkaline 
waters,  with  and  withoul  sulphuretted  hydrogen  .  the 
quantity  of  constituents  maj  not  be  exactly  the  same, 
but  thi  same  salts  at,  and  their  relative  propor 

lions  arc  ver\   nearly  alike      in   the    Easl  the  saline  and 

alkaline  Bprings  are  superior,  in  amount  of  solids  and  car- 
bonic acid,  i"  members  ol  the  same  class  in  Europe,  bul 
there  is  wanting  the  much-soughl  for  thermal  quality. 
In  Europe  there  are  two  circum  tana  bj  which  may 
be  explained  the  greater  popularity  and  efficacy  of  the 
waters;  these  are  the  facility  with  which  anj  desired 
water  may  be  obtained,  and  the  more  thorough  and  scien 
tiflc  manner  in  which  ii  is  used.  To  this  is  due  any 
superiority  that  the  European  water-  possess  over  those 
America. 

Medicinal  Springs  of  the  I  s Btatbs. — In  the 

vasl  area  contained  within  the  limits  of  the  United  SI 
it  will  In-  found  thai  everj   group  i-   represented   by  a 
long  list  oi  Bprings,  of  all  degrees  oi  strength  and  com- 
bination.   Tlie  two  main  lines  of  exil  ■•!  these  subten 
..us  w  nil  i  the  contorted  and  broken  ridges  of  the 

\  Mountains  in  the  West,  and  the  Appalachian  chain 
in  the  East.  They  also  rise  to  the  surf  ace  throughout  the 
intervening  basin,  wherever  the  state  of  the  formations 
allows  a  passage.  In  each  of  these  sources  certain  dis- 
tinctive features  characterize  the  waters.  Those  found  in 
the  western  mountainous  district,  which  extends  from  the 
Pacific  Coast  almost  to  the  Mississippi  River,  are  chiefly 
alkaline  Bprings  containing  a  few  grains  of  purgative 
.saline-,  generally  oi  a  high  temperature  and  Btrongly 
sulphurated.  Thermal  salines,  with  and  withoul  sul- 
phuretted hydrogen,  also  occur,  such  as  the  Utah  and 
Calistoga  Bprings.  In  the  Easl  the  highly  carbonated 
alkaline  saline  Bprings  are  the  mosl  common,  The  onlj 
thermal  Bprings  are  id  Virginia  and  the  South.  These 
are  only  slightly  sulphurated  and  almost  imperceptibly 
alkaline.  In  the  great  palaeozoic  basin,  which  formed 
the  bed  of  the  early  sea, we  naturally  find  the  water-  rich 
in  salines.  Those  containing  chlorides  are  tube  found 
everywhere,  but  such  as  contain  the  purgative  sulphates 
are  chieflj  confined  to  certain  districts,  as  in  Kentucky. 
Michigan,  and  Western  New  York.  In  these  the  active 
salt  is  sulphate  of  magnesium,  in  this  they  differ  from 
the  purgative  water-  of  the  West,  which  owe  their  prop- 
erties to  sulphate  of  soda.  Iron  will  be  found  almost  a 
ingredient  in  all  springs  except  those  possessing 
a  high  temp  rature. 

Can  \ni  \n  Medii  i\u  Springs. — In  this  country  the 
geological  conditions  are  an  extension  of  those  occur- 
ring in  Hie  United   Slates;   I  he   springs  .,,-,.  intluenced   by 

the  same  conditions,  and  their  general  characters  are  the 
same.  They  abound  in  greatest  numbers  in  the  Province 
«.t  Quebec,  between  the  Laurentides on  the  north,  and  the 

intains  of  New  York  and  Vermont  on  the  south,  ex 
tending  wesi  and  south  through  the  1Ti>\  ince  of  Ontario 
and  across  the  boundary.     Thej  are  very  numerous,  and 

By  saline  and  alkaline-saline;  ;i  large  proportion  are 

led  and  sulphurated        \>  id    waters  of  the  third 

group  an-  found  in  the  vicinity  of  Niagara  Kails;  they 

are  strongly  ferrated,  similar  to  those  in  Virginia.     In  the 

west  the  same  thermal  sulphurated  water- are  nut  with 

:i-  in  the e  southern  portionsof  the  Rockj  Mountains, 

No  hot  springs  occur  in  the  east,  though  an  occasional 
spring  i-  found  w  ith  a  slightly  elevated  temperature,  as  at 
<  hambly,  where  one  registers  58  I'  ill  the  year  around. 
Nearly  every  district  has  its  springs,  which  bave  y<- 
quired  an  important  local  reputation,  bul  comparatively 
few   of  them   have  become  popular   health-resorts.      A 

>i  number  of  the  wat<  rs  are  sold  in  bottle  and  wood, 
and  there  i-  a  large  demand  foi  them  in  the  On 

The    following   are    the    ino-t    noted        There  are   many 

others,  such  as  Plantagenet,  Varennes,  St  Qenevidve,  etc., 

which  have  had  a  certain  reputation,  but  have  now  fallen 

into  di-'i 


Ai.inxm-   Mineral  Bpbjho&  —  Location,   at 
Francois    du   Lac,  Que.;    I '•"•toffir,,  Abenakis  springs, 
Que.;  Hotel,  The  Abenaki-  House. 

Bj  Richelieu  Co.  steamer,  Three  Rivers,  ply- 
ing between  .Montreal  and  the  Springs,  or  by  South, 
i  in  Railroad  to  Yamasks  Btation. 

I  Baker  Edwards). — Total  saline  -olids, 
110.8  grains  to  the  pint.  These  are  chiefly  chlorides  of 
sodium,  magnesium,  calcium,  and  potassium,  with  traces 
of  lithium.  It  al-o  contains  traces  of  bromides,  iudi 
and  phosphates.  This  is  a  very  lightly  carbonated  -aline 
spriiii'  A  -i  cond  spriiiL'  of  the  same  character  is  mildly 
inn. ili  d. 

springs  arc  pi,  asantly  situated  on  the  west  bank 
of  the  St.  Francis  River,  near  its  confluence  with  lie 
Lawrence.     Tin-   surrounding  country    i-  elevated   ami 
dry.  and    well    settled.      The   hntel    is   new  •    all 

modern  conveniences,  and  i-  well  managed.  Hot  and 
eld  baths  an-  supplied.  Recreation  i-  provided  at  the 
hoiel.  which,  with  the  attractions  of  the  river  and  neigh- 
borhood, makes  this  a  very  desirable  summer  resort. 

Banfi  Hoi  Springs,  -Location,  Rocky  .Mountains. 
Post-office,  Banff,  Alberta. 

Access.  —  Via  Canadian  Pacific  Railroad. 

.1    ."7/m*i1I.  Sugden  Evans  . — One  pint  contain-; 

tJppi  r  Spi  :  -].ring. 

11 -J°  F. 

am  bicarbonate 2.97 

.      ....  1.1)0 

Sodium  sulphate <  - 1 

Mil'                   phate 0.73                   1 .03 

Calcium  sulphate 4.89                  4.70 

Silica traces                 txmoM 



Tots]  grains 8.48  10,88 

cid Not  determined. 



Tin  se  an  stronglj  sulphurated  thermal  alkaline  springs 
with  a  large  percentage  of  purgative  saline-. 

These  Bprings  are  on  the  line  of  the  Canadian  Pacific 
Railroad,  at  a  greal  elevation,  in  the  centre  of  a  mosl  at- 
tractive portion  of  the  Rocky  Mountain-  reserved  by  the 
Canadian  Government  as  a  national  park.  They  are  the 
property  of  the  Government,  and  the  waters  are  supplied 
to  hotel'-  and  bathing-houses  in  any  required  quantity. 
A  first  class  sanatarium  has  been  erected,  and  evi  rv  form 
of  steam  and  hot. water  baths  is  provided.  The  pro- 
prietor, Dr.  Brett,  resides  on  the  premises,  and  directs 
the  use  of  the  water-.  The  course  may  he  continued 
throughout  the  year,  the  heat  of  summer  and  the  cold 
oi  wintei  eing  excessive.     Accommodation  may 

■  cured  at  several  small  inns,  hut  it  is  the  inten- 
tion of  the  railroad  company  to  erect  a  large  and  commo- 
dious hold  for  the  use  of  invalid-,  tourists,  and  spi 
men.  The  combined  action  of  the  Government  and  the 
railroad  company  in  preserving  the  springs  and  providing 
for  the  comfort  of  visitors,  together  with  the  favorable 
climatic  conditions,  the  properly  regulated  use  of  the  wa- 
ter-, and  the  greal  attractions  of  the  surrounding  coun- 
try, should    make    thi-  one  of   the   most    desirable  hcaltll- 

ii  -'  it-  in  the  country  . 

Caledonia  Springs.  Post-office,  Caledonia  Springs, 
Out.     Hotel,  The  Grand  Hotel.  " 

.1     m,     Prom  Montreal  or  Ottawa  by  steamer,  or  i<y 
Canadian   Pacific  Railway  to  Calumet, "where  means 
conveyance  i-  pr..\  ided. 

.1  See  Vol.  I. 

These   Bprings  are  carbonated   saline,   with   a   small 
amount  of  alkaline  salts.     ( >ne  is  mildly  sulphurated  and 
more  alkaline.     They  are  situated   on  an  elevated  pla- 
teau, many  miles  in  extent,  allowing  a  continuous 
breeze      The  hotel  is  new   and  commodious,  and  ui 
■  \i  i  llenl  management.     All  modern  conveniences  ai 
hand  for  furnishing  hoi  and  cold  troths.     A  physician  re- 
sides  there  during  the  season,  which  extend-  from  June 
to  <  >Ctob(  i  .  during  the  winter  months  the  hotel  iscl  \ 
This  i-  probably  the  mosl   popular  resort  in  Canada,  and 
i  quired  an  extensive  reputation. 

Caxton    -I    Vol.  II)— Tin-  is  an  excellent  ferrated 
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saline,  with  a  small  percentage  of  carbonates  and  a  fair 
amount  of  bromides. 

Chambly. — Post-office,  Chambly,  Que. 

Analysis  (T.  Sterry  Hunt). — Temperature,  ?>%*  F.  One 
pint  contains : 

Grains. 

Carbonate  of  sodium 9.010 

Carbonate  of  calcium 0.304 

Carbonate  of  magnesium 0.6511 

Carbonate  of  iron 0.020 

Carbonate  of  strontia 0.034 

Chloride  of  sodium 7.128 

Chloride  of  potassium 0.275 

Silica 0.620 

Alumina 0.049 

Total 18.090 

This  is  an  excellent  ferrated  alkaline-saline  spring. 
The  temperature  is  several  degrees  above  that  of  the 
locality,  and  remains  constant.  These  -waters  are  largely 
used  by  those  living  in  the  vicinity,  but  no  attempt  has 
been  made  to  utilize  the  waters  in  a  manner  that  their 
properties  would  warrant. 

Ottawa  Mineral  Springs. — Post-office,  Ottawa,  Out. 

Analysis  (J.  Baker  Edwards). — One  pint  contains  : 

Grains. 

Chloride  of  sodium 98.081 

Chloride  of  pofcissium  1.310 

Chloride  of  calcium 1.832 

Chloride  of  magnesium     2.713 

Bromide  and  iodide  of  magnesium 0.351 

Sulphate  of  calcium 2.019 

Sulphate  of  magnesium 2.450 

Iron,  strontium traces 

Total  grains 108.756 

This  is  a  pure  saline,  containing  a  very  large  percent- 
age of  bromides  and  iodides.  A  small  amount  of  purga- 
tive salts  is  also  present,  forming  an  excellent  combina- 
tion. These  springs,  formerly  known  as  "  Borthwick's," 
are  found  near  the  margin  of  an  extensive  marsh,  and 
the  surroundings  are  not  likely  to  attract  residents.  No 
hotel  has  been  erected.  The  waters  are  very  extensively 
used  by  the  residents  of  Ottawa  and  vicinity.  Their 
reputation  is  steadily  increasing,  and  their  sale  has  as- 
sumed enormous  proportions. 

Sandwich  Springs.—  Post-office,  Sandwich, Ont.  Hotel, 
Sandwich  Springs  Hotel. 

Analysis  (Professor  S.  P.  Duffield). — One  pint  contains  : 

Grains. 

Carbonate  of  sodium 6.070 

Carbonate  of  magnesium 1.618 

Carbonate  of  calcium 4.813 

Chloride  of  sodium 0.U7O 

Chloride  of  magnesium 19.220 

Chloride  of  calcium 0.007 

Sulphate  of  calcium 15.479 

Silica 0.014 

Total  grains 47.291 

Gases.  Cub.  in. 

Carbonic  ncid  1.25 

Sulphuretted  hydrogen 4.72 

Sandwich  is  situated  on  the  banks  of  the  Detroit  River, 
two  miles  from  Windsor.  The  spring  has  acquired  a 
reputation  as  a  most  powerful  sulphurated  water  on  ac- 
count of  the  large  quantity  of  sulphuretted  hydrogen  it 
contains.  This  spring  is  largely  resorted  to,  and  every 
facility  is  provided  for  the  use  of  the  water. 

St.  Catharines  Wells. — Post-office,  St.  Catharines, 
Ont.  Hotels,  Stephenson  House,  Welland  House,  Spring- 
bank. 

Access. — By  Grand  Trunk  Railroad,  or  by  boat  from 
Toronto,  Buffalo,  or  other  lake  ports. 

St.  Catharines  is  situated  in  the  midst  of  what  is  termed 
"  the  garden  of  Canada,"  near  Lake  Ontario,  and  twelve 
miles  from  Niagara  Falls.  These  waters  are  the  most 
famous  in  Canada,  and  the  hotels  are  constantly  tilled 
with  those  seeking  to  be  benefited  by  their  use.  The 
hotels  are  new  and  fitted  in  a  luxurious  manner  not  sur- 
passed at  any  health-resort.  Springbank  is  a  sanatarium, 
under  the  supervision  of  a  physician,  rather  than  an  ho- 
tel. In  it  every  provision  is  made  to  utilize  the  waters. 
Baths,   hot  and   cold,   vapor  and  Turkish,   sprays   and 


douches — all  may  be  obtained,  and  with  them  skilled  at- 
tendants to  carry  out  a  system  of  massage.  A  concen- 
trated solution  is  prepared  and  used  as  an  embrocation 
when  indicated.  The  waters  are  also  used  internally,  but 
require  to  be  diluted  with  an  equal  quantity  of  pure 
water.  In  addition  to  the  most  approved  systems  of 
hydro- therapeutics,  every  form  of  galvanism  and  electro- 
magnetism  is  provided  to  be  used  in  conjunction  with 
the  waters.  The  hotels  are  open  throughout  the  year. 
Analysis  (Professor  Croft). — One  pint  contains  : 


Springbank 
Well. 

Stephenson 
House  Well. 

Welland 

HouseWell. 

Grains. 
0.442 

o.oso 

320.648 

2.388 

36  201 

148. 5S4 

16.991 

0.012 

trace 

Grains. 

217.234 

2.587 

24.760 

108.271 

15.981 

0.030 

0.045 

Grains. 
0  380 

0  060 

275.868 

Chloride  of  potassium 

2.060 
29.644 

127.202 

14.429 

0  010 

Bromide  of  sodium 

Total  

525.296 

368.964 

449.653 

St.  Leon  Springs. — Post-office,  St.  Leon,  Que.  Hotel, 
St.  Leon  Springs  Hotel. 

Access. — By  Canadian  Pacific  Railway  from  Montreal 
or  Quebec  to  Louiseville. 

Analysis  (T.  Sterry  Hunt). — One  pint  contains  : 

Grains. 

Chloride  of  sodium 97.716 

Chloride  of  potassium 1 .  555 

Chloride  of  calcium 0 .603 

Chloride  of  magnesium 5.635 

Carbonate  of  lime 2.966 

Carbonate  of  magnesia 7 .  973 

Carbonate  of  iron 0 . 1 23 

Bromide  of  magnesium 0 .076 

Iodide  of  magnesium 0 .034 

Silica  0 .731 

Alumina  0.114 

Total 1 17 .  526 

This  is  a  very  desirable  ferrated  saline,  with  a  large  per- 
centage of  bromides  and  iodides. 

These  springs  are  situated  on  the  bank  of  a  small  trib- 
utary of  the  St.  Lawrence.  The  hotel  is  large  and  con- 
tains all  modern  conveniences.  It  has  always  been  a  fa- 
vorite water,  but  until  within  the  last  few  years  the  place 
could  only  be  reached  by  a  long  stage  ride.  It  is  now 
being  very  liberally  patronized. 

Tuscarora  Acid  Spring. — Post-office,  Tuscarora,  Ont. 

Analysis  (T.  Sterry  Hunt). — One  pint  contains  : 

Grains. 

Sulphate  of  potash 0.510 

Sulphate  of  soda 0  421 

Sulphate  of  lime 6. 200 

Sulphate  of  magnesia 1 .  290 

Sulphate  of  iron     3.090 

Sulphate  of  alumina 3.744  - 

Hydrated  sulphuric  acid  (S03HO) 34.312 

This  remarkable  spring  is  situated  on  the  Indian  reserve 
near  Brantford,  Ont.  Its  strength  varies  greatly  with  the 
season  and  rainfall.     It  is  not  used  as  a  remedial  agent. 

Beaumont  Small. 

MEDICINES,  FORMS  OF.  Under  this  title  will  be 
discussed  the  class-characteristics  of  the  various  kinds  of 
medicinal  preparations,  so  far  as  they  immediately  con- 
cern the  physician.  For  convenience  of  reference,  the 
different  forms  of  medicines  will  be  taken  up  in  alpha- 
betical order,  and  it  will  be  understood  that,  in  matters  of 
pharmacopoeia]  authority,  the  standard  followed  is  that 
of  the  U.  S.  Pharmacopoeia,  Sixth  Revision  (Revision  of 
1880). 

Abstract  (Latin,  Abstract  urn). — The  abstract  of  the 
U.  S.  Pharmacopoeia  is  a  preparation,  in  dry  powder,  of  a 
vegetable  drug,  of  twice  the  medicinal  strength,  weight 
for  weight,  of  the  crude  drug  itself.  Abstracts  are  ob- 
tained by  first  making  an  extract  of  the  drug  by  some 
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appropriate  method,  and  then  bringing  thi  &am<  to  stan- 
dard strength  by  the  addition  ol  so  much  Bugarofmilk 
as  shall  make  the  product  weigh  one-half  as  mucb  as  the 
quantum  oi  crude  drug  used  in  the  manufacture.  B3 
■  11  (it  the  uniform  stn  Dgtb  oi  abstrai  ts  as  stated,  the 
1  given  abstract  is  always  one-half  thai  of  the 
clinic  drug-substance  represented.  Abstracts  may  1  ►■ 
ministered  in  powdor,  pill  oi  mixture  Eleven  abstracts 
are  officinal  in  the  I  .  S.  Pharmacopoeia. 

Boi  1  si  Latin   B  1 1         >lui  is  under- 

1  to  mi  ;ui  :i  1 1 1 : t  — -  of  a  medicinal  Bubstance  larger 
than  a  pill,  which  is  yel  to  be  swallowed  wide  after  the 
manner  of  pills.  Bucb  form  of  administration  oi  a  med 
icinc  is  so  obviouslj  objectionable  that,  being  in  the  'lays 
of  modern  pharmacy  no  Longer  necessary,  the  "bolus" 
is  latch  resorted  to. 

Bouorj  (Latin,  Bougia  :  unofficinal). — A  bougu  .  in  me- 
dicinal parlance,  is  an  appropriately  Bhaped  plug  of  caca  1 
huticr,  which,  duly  medicated,  is  intended  foi  insertion 
for  purposes  of  local  medication  into  the  urethra  or  into 
111- 

Cerate  (Latin,  Ceratum)  —  A  ceraU  is  a  preparation 
whose  liasjs  is  an  admixture  of  a  fatty  and  a  waxy  bodj 
or  bodies,  so  proportioned  as  that  the  product  Bhall  !«■  <>t' 
fairly  firm  consistence,  and  of  a  melting  point  above  that 
of  the  temperature  of  the  skin.  A  cerate  thus  maintains 
the  consistencj  of  a  soft  solid  when  applied  to  the  skin, 
and  is  intendi  1  as  a  permanenl  dressing,  being 

usni  spread  u| a  backing  of  muslin  or  kid.     The  pr<  p 

aration  of  the  l     8    Pharmacopoeia  whose  officinal  title 

is  the  simple  word   Ceratum,  Cerate,  is  a  1 -medicated 

.simple  mixture  of  white  was  and  lard,  in  the  proportion 
of  thirty  parts  oi  the  former  to  seventy  parts  of  the  lattt  r. 
Including  this  preparation,  eight  cerates  are  officinal  in 
thi   l     8    Pharmacopoeia. 

Confection  (Latin,  Confeetio).—A  confection  is  a 
materia]  of  the  quality  and  composite f  soft  confec- 
tionery, intended  as  a   pleasant  menstruum  for  the  ad 

ministrati f  medicines  which  can  appropriately   be 

incorporated  in  Mich  a  substance.     Two  confections  only 

officinal  in  the  (J.  8.  Pharmacopoeia— one,  a  co 
Hon  of  rose,  simply  rose-flavored  confectionery,  suitable 
foi  extemporaneous  medication,  and  the  other  a  1 
of  senna,  a  confection  feebly  medicated  with  the  drug 
senna.  Confections  are,  oi  course,  intended  to"  be  eaten 
like  ordinary  confectionery,  and  are  therefore  appropri- 
ate for  the  incorporate f  only  such  medicines  as  will 

have  their  disagreeable  taste,  if  any.  fairly  well  disguised 
by  the  sweetness  of  the  confection  Confections  are  ob 
jectionable,  generally,  because  of  the  amount  ofsaccha 
line  matter  which  their  composition  makes  uecessaryto 
be  swallowed  with  each  dose  of  the  1  ontained  medicine. 

Decoction   (Latin,  Deeoctum). — When  a  crude  rege 
table  drug  is  actually  boiled  iii  water  for  a  greater  or  less 

time,  the  resulting  aqui  ous  soluti t  such  principles  as 

the  boiling  water  will  have  extracted  is  termed  a  > 

The  pro,  ess  of  decoction  is  suitable  to  such  drugs, 
only,  as  do  not  have  their  active  principle  or  principles 
cither  decomposed  or  dissipated  i>\  the  heat  of  boiling; 
bui  even  in  the  ca  ictions  of  appropriate  dn 

the  preparation  will  s]„,ii  by  keeping,  unless,  indeed,  the 
drug  of  w  Inch  a  decoction  i-  made  contains  itself  an  ami 
septi.  ingredii  nt  Medicinally,  decoctions  an'  objection- 
able because  bulky,  ill  tastimr.  and  necessarily  containing 
othei  1  "ii  st  it  inn  1  s  of  the  original  drug-substance  than  the 
active  principle.  The  U.  B.  Pharmacopoeia  ordains  two 
speciti,  dei  octions,  namely,  decoction  ofcetraria  ami  com- 

lla,  and  aNo  a  general  for- 
mula for  the  making  oi  decoctions  of  any  drugs  extempo- 
raneously prescribed     Such  general  formula  is  as  follow  s 

An  ordinary  decoction,  the  strength  of  which  is  not  di- 
rected by  the  physician,  nor  specified  by  the  Pharmaco- 
poeia, shall  be  prepared  by  the  following  formula:  take  of 
the  siii, stance,  coarsely  comminuted,  ten  parts,  and  of  water 

a  sufficient  quantitj  to  make •  hundred  parts.    Put  the 

substance  into  a  suitable  vessel,  provided  with  a  cover; 
pom  upon  it  one  hundred  parts  ,.|  cold  water,  cover  it 
well,  and  boil  for  fifteen  minutes  .  then  let  it  cool  to 
about  r>    C.  (118    F.),  strain  the  liquid,  and  pass  through 


the  strainer  enough  cold  water  to  make  the  product  weigh 
one  hundred  parts     Caution.    -The  strength  of  decoctions 
energetic  or  powerful  substances  should  be  specially 
prescribed  by  the  physician      I     S    Ph.).     The  avei 

dose    Of  a    decoction    prepared    by   the   above   formull 

•ne  to  two  fiuidounces. 
Disk  1  Latin,  Discus  ;  unofficinal). — A  disl ,  as  a  form  of 
medicine,   means  a  small  gelatin  scale  of  microscopical 
thickness,  impregnated  with  some  medicinal  substat 
rail}    a  salt   of  an  alkaloid.     Such   medicated  di 
are  especially  devised  as  a  convenient  means  of  applj 
accurately  apportioned,  minute  quantities  of  mydri 
or  myotic  alkaloidal  salts  to  the  conjunctiva.     Whei 
used  the  disk  is  lifted  by  the  touch  oi  a  moistened,  line 
camel's  hair  pencil,  and  gently  laid  on  the  inner  surfai 
the  lower  lid,  w  hereupon  the  gelatin  of  the  disk  is  speedily 
liquefied  by  the  warmth  and  moisture  of  the  mue 
membrane,  so  setting  free  the  contained  charge  of  modi- 

Li  i\ii:l  Latin,  Ell   //■>.—  The.   ,/,/  of  modern  pharmacy 
is  a  preparation  consisting  of  diluted  alcohol,  sweetened 
ami  aromatized,  and  containing,  in  weak  charge,  in  solu- 
tion, some  medicinal  substance  or  substances.     The  I 
Pharmacopoeia  makes  officinal  only  a  so-called 

ge,  intended  as  a  simple,  pleasantly  flavored  elixir- 
basis,  to  be  medicated  by  the  prescriber  at  pleasure.  This 
officinal  elixir,  like  the  majority  of  proprietary  elixirs 
110  less  than  twenty  five  per  cent.  Strength  ol  alcohol— a 
fact  lo  be  seriously  borne  in  mind  in  relation  to  the  table 
iil'ul  doses  in  which  elixirs  are  commonly  designed 
to  in-  prescribed. 

Emulsion   (Latin.   Emulsio). — An  emulsion  is  a  fluid 
mixture  consisting  of  a  fatty  body  diffused  in  a  stati 
line    mechanical    subdivision    through    a    more   or 
viscid  watery  menstruum.     Milk  is  a  natural  exampli 
an  emulsion.     Emulsions  constitute  a  serviceable  form 
in  which  to  administer  fixed  oils  whose  dose  is  considera- 
ble— such  as  castor-oil  and  cod-liver  oil — for  the  double 
reason   thai,   in   such  condition,   the   oil   is   less  apt   to 
nauseate,  and   also   permits  of  having   ils  taste  quite  per 

fectlj    dis^uis  ,1      The  agents  iui-i   commonlj 

emulsify  fixed   Oils  ate  gum  arable  and   yolk  of  cu_'       <  »f 

these  emulsifiers  gum  arabic  is  the  more  generally  ser 

viccable  ;     emulsions    made    with    egg-yolk    being    not    so 

ready  to  form,  and  also,  after  making,  being  more  prone 
to  spoil.  Gum  tragacanth  may  also  be  used,  but  c.iv<-s  jn. 
1  results;  and  alkaline  solutions,  often  quoted  as 
emulsifiers,  w-ork  with  oils  a  chemical  change— saponi 
fication — instead   of  the  purely  mechanical   subdivis 

properlj  undersl 1  as  emulsification.     To  emulsify  with 

gum  arabic,  a  thick  mucilage  is  first  made  with  a  quan 
tity  of  the  gum  equal  to  one-half  the  weight  of  the  quan 
tity  of  oil  to  be  emulsified,  and  to  this  mucilage  the  oil  i> 
gradually  added  with  thorough  trituration,  one  portion 

1  not  being  added  until  the  previous  one  has  b 
fully  emulsified.  After  emulsification  the  product  may 
libit  ed  with  an  aqueous  menstruum,  in  quantity  up  to 
from  eight  to  ten  times  the  volume  of  oil  represented  in 
the  emulsion.  When  yolk  of  !■;;  is  to  be  used,  it  should 
be  taken  in  the  proportion  of  one  yolk  to  each  fluid 
ounce  of  oil.  VolalUi  oils  in  considerable  quantity  are 
best  emulsified  by  first  mixin::  with  two  or  three  vol- 
umes of  a  bland  fixed  oil.  and  then  emulsifying  the  tnixt 
ure  as  in  the  case  of  a  simple  fixed  oil.  Mixtures  ,,f 
resins  and  ol  in  fine  mechanical  subdivision  in 

viscid    menstrua,  are  aNo   sometimes   called  emulsions 
Such  emulsions  may  be  procured   b\   the  use  of  the  same 
emulsifiers  and  method  as  above  described.     Gum-ret 
may  be  emulsified    by  trituration  with   water  alone,  the 
gum  of  the   gum  resin   serving   to  make   the  necessary  , 
mucilage  for  emulsification.     No  emulsions  arc  officinal 
in  the  I     8.  Pharmacopoeia. 

1aii:\i  r  1  Latin.  /  —The  word   extract.  1111 

qualified,  expresses  a  preparation  of  solid  or  semi-solid 
consist*  nee,  made  from  a  (rude  vegetable  drug  by  one  or 
other  ol  the  following  processes  in  bj  far  the  majority 
of  instances— indeed,  in  the  I'  s.  Pharmacopoeia,  in  all 
instances  but  one  of  officinal  extracts— the  crude  drug  is 

acted  upon  by  a  solvent,  generally  alcohol  or  alcohol 


(V..C, 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Medicines, 
medicines. 


diluted,  and  the  resulting  solution  is  evaporated  down  to 
the  proper  consistence.  In  the  other  case,  exemplified  in 
the  U.  S.  Pharmacopoeia  by  the  single  instance  of  extract 
of  taraxacum,  the  drug  in  the  fresh  state,  bruised  in  a 
mortar  with  the  addition  of  a  little  water,  until  reduced  to 
a  pulp,  is  subjected  to  expression,  and  the  expressed  juice, 
strained,  is  then  evaporated  to  a  pilular  consistence.  Ex- 
tracts are  of  varying  consistence,  some  beiDg  sufficiently 
hard  to  admit  of  pulverization,  while  others — and,  in- 
deed, the  majority — are  semi-solid  in  consistence,  and  of 
just  the  right  degree  of  stickiness  to  permit  of  read}'  roll- 
ing into  pills.  Extracts  are,  for  this  latter  reason,  very 
commonly  prescribed  in  pill  form,  and  extracts  of  indif- 
erent  drugs,  such  as  gentian,  are  much  used  as  pilular 
excipients  for  dry  powders.  Extracts,  especially  those — 
such  as  extract  of  taraxacum — which  are  made  by  expres- 
sion of  the  fresh  drug,  are  apt  to  be  uncertain  in  strength. 
In  a  few  instances  the  U.  S.  Pharmacopoeia  designates  in 
the  title  of  the  extract  the  nature  of  the  fluid  to  be  used 
.as  the  solvent  in  extracting  the  drug.  Such  instances 
are  "  aqueous"  extract  of  aloes,  and  "  alcoholic  "  extract 
of  belladonna,  conium,  and  hyoscyamus,  respectively. 

Fluid  Extract  (Latin,  Extractum  Fluidum). — The 
fluid  extracts  of  the  U.  S.  Pharmacopoeia  are  prepara- 
tions made  by  first  extracting  a  vegetable  drug  with  al- 
cohol or  diluted  alcohol,  then  concentrating  the  resulting 
alcoholic  solution  by  evaporation,  and,  unless  the  product 
be  self-preserving,  finally  fortifying  the  same  against  de- 
composition by  the  addition  of  some  appropriate  pre- 
servative, generally  glycerin.  A  further  feature  of  the 
U.  S.  fluid  extracts  is  the  unique  one  of  a  fixed  equiva- 
lent proportion  between  volume  of  product  and  weight 
of  crude  drug  taken  for  the  extracting,  the  equivalence 
being  that  between  the  units  of  volume  and  of  weight  of 
the  metric  system — so  that,  in  short,  each  cubic  centimetre 
of  fluid  extract  represents  the  virtues  of  one  gramme  of 
crude  drug.  Fluid  extracts  constitute  a  valuable  class  of 
medicinal  forms,  by  reason  of  their  concentration  and 
keeping  powers. 

Glycerite  (Latin,  Glyceritum). — In  the  IT.  S.  Phar- 
macopoeia the  title  glycerite  is  given  to  a  fluid  preparation 
of  which  glycerin  is  the  basis.  Such  U.  S.  glycerites 
are  two  in  number  only,  viz.,  a,  glycerite  of  starch  and  a 
glycerite  of  yolk  of  egg. 

Honey  (Latin,  Met). — There  is  but  a  single  medicated 
"honey"  in  the  U.  S.  Pharmacopoeia,  namely,  honey  of 
rose,  a  preparation  consisting  of  clarified  honey  impreg- 
nated with  red  rose. 

Infusion  (Latin,  Infusum). — An  infusion  is  a  fluid 
preparation  made  by  steeping  a  crude  vegetable  drug  in 
"water,  cold  or  hot,  and  straining  the  product.  Infusions, 
-or  "teas,"  as  they  are  often  vernacularly  called,  are 
bulky,  are  generally  ill-tasting,  and  also  prone  to  decom- 
position. Except  in  the  case  of  a  few  special  infusions, 
viz.,  the  infusions,  respectively,  of  brayera,  cinchona, 
digitalis,  wild  cherry,  and  compound  infusion  of  senna, 
the  U.  S.  Pharmacopoeia  contents  itself  with  giving  a 
general  formula  for  the  making  of  infusions,  leaving  the 
prescriber  thus  at  liberty  to  order  an  infusion  of  any 
.appropriate  drug  he  may  please.  In  such  general  for- 
mula the  quantity  of  ten  parts  of  crude  drug,  in  coarse 
powder,  is  directed  to  be  treated  with  one  hundred  parts 
of  boiling  water,  and  the  mixture  to  be  set  aside  in  a 
covered  vessel  for  two  hours.  The  infusion  is  then  to 
be  strained,  and  enough  water  to  be  passed  through  the 
strainer  to  make  the  product  finally  weigh  one  hiuulred 
parts.  The  Pharmacopoeia  enjoins  the  caution  concern- 
ing infusions,  that  "  the  strength  of  infusions  of  energetic 
or  powerful  substances  .should  be  specially  prescribed  by 
the  physician."  Of  infusions  generally,  the  average  dose 
is  from  one  to  two  fluidounces,  but  in  the  case  of  infu- 
sions of  powerful  drugs,  as,  for  instance,  infusion  of 
digitalis,  the  dose  may  be  very  much  less. 

Juice  (Latin,  Succus  ;  unofficinal). — In  pharmaceutical 
nomenclature  the  term  juice  signifies  a  preparation  con- 
sisting of  the  expressed  juice  of  a  fresh  vegetable  drug, 
to  which  enough  alcohol  has  been  added  to  preserve 
from  decomposition.  Two  such  "juices"  were  made 
officinal  in  the  U.  S.  Pharmacopoeia  of  1870,  but  were 


dismissed  in  the  revision  for  1880.  Five  "  juices "  are 
officinal  in  the  British  Pharmacopoeia,  and  in  them  the 
proportion  of  alcohol  is  one  part  to  three,  by  measure,  of 
expressed  juice.  "Juices"  are  faulty  preparations  by 
reason  of  uncertainty  of  medicinal  strength. 

Liniment  (Latin.  Linimt  ntum). — A  liniment  is  a  fluid 
or  semifluid  preparation  intended  for  rubbing  upon  the 
skin.  The  liniments  of  the  U.  S.  Pharmacopoeia  are  so 
incongruous  as  to  present  no  class-features  for  general 
discussion. 

Mass  (Latin,  Massa). — A  mass  in  pharmacy  signifies 
a  pill-mass,  and  is  applied,  in  the  nomenclature  of  the 
U.  S.  Pharmacopoeia,  to  the  instances  of  pill-masses  where 
no  subdivision  into  pills  of  definite  weight  is  ordained. 
Such  instances  are  three  in  number  (mass  of  copaiba, 
mass  of  carbonate  of  iron,  and  mass  of  uu  rcury). 

Mixture  (Latin,  Mistura). — In  the  U.  S.  Pharmaco- 
peia the  title  mixture  applies  to  many  incongruous  mixt- 
ures affording  fluid  preparations.  Some,  such  as  mixture 
of  acetate  of  iron  and  ammonium,  are  clear  solutions, 
while  others,  such  as  mixture  of  ammonia,  or  mixture  of 
asafatida,  represent  an  insoluble  substance  in  powder 
mechanically  suspended  in  a  viscid  fluid  menstruum. 
Such  condition  of  suspension  is  often  a  convenient  one 
for  extemporaneous  prescription  of  powders.  In  so  pre- 
scribing, the  necessary  viscidity  is  to  be  obtained  by  the 
use  of  a  mucilage,  or  of  syrup,  or  glycerin,  ordered  in 
the  proportion  of  from  one  part  to  one,  to  one  part  to 
three,  of  watery  basis.  In  such  viscid  menstrua  five  per 
cent,  of  powdered  extracts,  or  twenty  per  cent,  of  light 
vegetable  powders,  may  be  ordered  to  be  suspended. 
Heavy  metallic  powders  should,  as  a  rule,  uot  be  pre- 
scribed in  mechanical  suspension. 

Mucilage  (Latin,  Mucilago). — A  mucilage  is  the  well- 
known  viscid  product  that  results  from  treating  a  gum 
with  water,  hot  or  cold,  as  the  case  may  be.  Some 
mucilages  are  perfect,  and  others  but  partial,  solutions. 
Five  mucilages  are  officinal  in  the  U.  S.  Pharmacopoeia. 
The  same  are  all  simply  bland  viscid  preparations,  devoid 
of  medicinal  activity. 

Ointment  (Latin,  Ungut  ntum). — An  ointment  is  a  prep- 
aration of  fatty  quality  whose  melting-point  is  so  low 
that  the  substance,  partially  or  wholly,  liquefies  at  the 
temperature  of  the  body.  Ointments  are  intended  for 
application  to  the  skin,  either  for  purposes  of  local  dress- 
ing or  to  medicate  constitutionally  by  the  method  of  in- 
unction. The  common  bases  for  ointments  are  lard, 
either  plain  or  benzoinated  ;  lard  with  a  small  admixture 
of  wax,  or  the  well-known  substance  vaseline  ("  petrola- 
tum "  of  the  U.  S.  Pharmacopoeia).  Under  the  simple 
title  Unguentum,  Ointment,  the  U.  S.  Pharmacopoeia 
makes  officinal  a  mixture  of  lard,  four  parts,  and  wax, 
one  part.  Such  "ointment"  is  convenient,  both  as  a 
simple  ointment  itself,  or  as  a  simple  basis  for  extempo- 
raneously medicated  ointments.  A  number  of  medicated 
ointments  are  officinal  in  the  U.  S.  Pharmacopoeia,  of 
which  the  basis,  in  the  majority  of  instances,  is  benzoin- 
ated lard.  For  this,  however,  the  prescriber  may,  at 
pleasure,  direct  vaseline  to  be  substituted. 

Oleate  (Latin,  Oleatum). — In  the  U.  S.  Pharmacopoeia 
the  title  Oleatum,  "Oleate,"  is  applied  to  two  prepara- 
tions: one  an  "oleate"  of  mercury,  and  the  other  an 
"  oleate  "  of  the  alkaloid  veratriue  ;  such  preparations  con- 
sisting of  the  oleates  of  the  respective  bases,  dissolved  in 
an  excess  of  oleic  acid.  Besides  these  preparations,  how- 
ever, the  oleates  of  many  other  bases,  metallic  and  alka- 
loidal,  are  offered  by  pharmaceutical  manufacturers,  and 
are  considerably  used  in  medicine.  Of  these  unofficinal 
preparations  some,  like  the  officinal  so-called  "oleates," 
are  solutions  of  oleates  in  excess  of  oleic  acid  ;  while 
others,  such  as  the  forms  of  oleate  of  zinc  and  of  lead 
in  common  use,  consist  simply  of  the  chemically  pure 
oleates  themselves.  Preparations  consisting  of  oleates  in 
solution  in  excess  of  oleic  acid,  are  oily  fluids  or  soft 
unguents  ;  while  some  pure  metallic  oleates,  such  as  those 
of  zinc  and  of  lead,  are  dry  pulverulent  bodies  of  a 
smooth,  soapy  feel.  Oleates  owe  their  medicinal  use  to 
the  fact  that  they  permeate  animal  tissue  with  unusual 
facility,  after  the  manner  of  oleic  acid,  and  so  are  at  once 
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ml  and  efficacious  for  Bkin  medication.  It  i-  also 
imonlj  beld  that,  upon  Inunction,  oleatea  readily  pan 
through  the  Bkin,  enter  tin-  general  circulation,  :m>l  bo 
affect  the  system  at  large,  both  promptly  and  thoroughly. 
Some  doubt,  bowever,  is  thrown  upon  this  alleged  fac 
ulty,  by  the  failure  "l  Borne  clinicians  to  obtain  mei 
curialization  by  inunction  with  oleate  of  mercury — and 
that,  too,  in  the  case  "i  individuals  who,  upon  trial,  were 
found  to  be  readily  affected  by  ordinary  mi  rcurial  oint- 
ment.' 

Oleoresik  (Latin  Oleoresina). — The oleoretins  of  the 
I  B  Pharmacopoeia  are  preparations  made  by  extract- 
ing with  ether  certain  drugs  whose  medicinal  activities 
reside  jointly  in  oily  and  resinous  constituents.  A.ftcr  ex- 
traction the  i  tin  i  is  ''\ aporated  and  tit  in  1  ben 
upon  obtained  in  concentrati  d  i  ondii  i  m  The  pharmaco- 
poaial  oleoresins  are  thick  Quids  of  concentrated  medicinal 
Btrength.     They  are  administered  in  capsule  or  emulsion. 

Papeb  (Latin,  Charta). — Three  medicated  papers  are 
officinal  in  the  l  -  S.  Pharmacopoeia.  Of  these,  two, 
namely  the  papers  of  cantfiarides  and  of  mustard,  ret 
lively,  consist  of  M/nl  paper  coated  on  one  Bide  with  a 
preparation  of  the  active  medicine.  The  third  -paper  of 
nil  a  insist  unsizei I  paper  imprcg 

aated  with  nitre.  The  cantharidal  and  mustard  papers 
an-  intended  for  local  application,  but  the  nitre  paper  is 
meant  to  be  burnt,  for  the  sake  of  the  fumes  of  the  de- 
flagrating nitre,  desired  for  inhalation. 

Pills  (Latin,  Pilula). —  ThepUi  is  a  favorite  form  for 

the  administrati f  medicines,  since  in  Buch  form  arc 

i ibined  the  advantages  of  permanence,  j ibility,  ex- 
actitude "l  dosage,  convenience  of  administration,  and 
concealment  of  bad  taste.  The  only  drawbacks  of  the 
pill  an-  comparative  slowness  of  action  as  compared  with 
powders  or  solutions,  and  the  fact  that  many  persons — 
all  little  children,  namely,  and  also  some  adults  -cannot 
swallow  pills.  The  pill  form  is  appropriate  foranysolid 
medicine  which  is  not  corrosive  or  deliquescent,  and 
win isc  (in-,-  is  w  ithin  the  weight  of  a  few  grains  ;  and  may 
even  also  be  employed  in  the  case  ol  certain  fluids  of 
small  dosage,  such  as  croton-oil  In  order  in  be  within 
hounds  in  the  mailer  of  size,  pills,  if  composed  of  linht 
Bubstances,  such  as  vegetable  powders,  should  never  ex- 
ceed, individually,  the  weight  of  thirty  centigrammes 
(five  grains),  nor.  it'  made  up  of  heavj  matters,  such  as 
metallic  powders,  the  individual  weight  of  from  forty-  to 
|mii\  Ave  centigrammes  (from  six  to  seven  grains),  And 
pills  are  of  most  convenient  size  which  do  not  weigh, 
indeed,  more  than  half  such  stated  quantities.  'The 
proper  Recipients  for  pills  will  vary  according  to  the  na- 
ture of  the  basis-ingredienl  of  the  pill.     Stickyvege\ 

lets  nee  l  no  excipient  ;  Buch  substances,  indeed, 
constitute  themselves  excellent  excipients  for  heavy 
powders.  Soft  gum-resins  also  require  no  excipient,  al 
though  in  making  such  material  into  pills  the  addition  of 
a  tew  drops  of  alcohol  may  be  necessary  to  reduce  hard 
Huid  or  semifluid,  acquire  the  proper 
consistency  for  the  pill-condition  by  admixture  with  some 
indifferent  dry  power,  such  as  pulverized  Btarch  or  gum 
arabic.     Powders,  if  lieavy,  are  best  treated,  for  making 

into  pills,  by  incorporation  in  si ■   indifferent  sticky 

table  extract,  or  in  confection  of  rose;  or,  if  light, 

by  admixture  of  9 ■  \is,id  fluid,   such   as  glycerin, 

ip,  or  bone}  Mucilage  is  unsuitable  for  such  pur- 
pose, because  of  iN  tendency  to  make  the  pill-mass  un 
duly  hard  when  dry.  For  resinous  and  fatly  bodies,  - 
makes  a  convenient  excipient.  In  the  prescription  of 
extemporaneous  pills  ii  is  not  commonly  necessarj  for 
the  physician  to  specify  the  excipient— the  selection  of 
the  appropriate  Bubstance  being  regarded  as  the  function 
of  the  pharmacist.  After  being  made,  pills  arc  variously 
Shaking  with  an  indifferent  dry  powder,  such  as 

lycopodiui ■  liquorice  powder,  is  the  simplest  procedure 

in  such  line,  and  suffices  to  prevent  the  pills  from  co 
hering,  but  does  not  effect  concealment  of  taste.  For 
the  latter  purpose,  it  the  pills  have  been  freshly  made. 
a  i  onvenienl  operation  is  tin-  shaking  of  the  pills  in  a 
box  with  silver  or  gold  foil,  1 5 \  this  manipulation  the 
pills  become  covered  with  bits  of  foil  which  adhere  last 


enough  to  conceal  taste  during  the  act  of  swallowing, 

but  which  break  away  readily  enough  thereafter  to  in- 
icipi.se  no  obstacle  to  the  prompt  dissolution  of  the  pill- 
Bubstance  in  the  stomach,  liy  special  processes,  also, 
pills  m;,de  by  the  w holesale  are  given  coatings  of  gelatin, 

:. ther  analogous  material.     Such  coatings, 

the  measure  of  the  lime  required  for  the  solution 
integration  of  their  substance  in  the  stomach,  entail  de- 
lay in  the  development  of  the  medicinal  action  of  the 

pill.      A   Special   make  of    pill   is   what    is  called  the  com- 

■I  pill,  wherein,  it   is  stated,  that   a   Unlit   vegetable 

powder  i~,   without   the   use  of  any  excipient,    made  to 

take  and  maintain  pilular  condition  by  simple  subjection 

[ul  mechanical  pressure.     Such  pills  in 
hard    ls  <  ible  with  difficulty.     The  writer  has 

known  quinine  pills  of  this  make  to  he  vomited,  aim 
intact,  several  hours  after  swallowing.     For  the  admin- 

of  pills,  it  suffices,  with  the  majority  ol   per 
old  enough    to   take   pills   ;it    all.  to   put    the  pill,  naked, 
ll| the  back  of  the  tOUgUe,  and  then  Upon  take   a    Lrlllp 

of  water.  If.  however,  there  be  difficulty  in  swallowing 
under  such  conditions,  the  pill  may  he  put  in  the  middle 
of  a  pulpy  mass,  such  as  preserve  or  apple  scrapings,  and 
so  ..Hi  nil  for  deglutition.  Or.  a  method  which  the 
writer  has  found  i"  succeed  when  all  others  fail,  i- 
take  a  grape  whose  pulp  will  slip  readily  out  of  the  skin, 
dig  out  the  seeds,  put  the  pill  in  their  place,  and  then  j 
tin  grape  to  be  swallowed  in  the  manner  common  to  most 
persons  namely,  to  be  taken  by  popping  the  pulp  from 
the  skin  into  the  mouth  and  boning  without  chewing. 

Quite  a  number  of  pills  of  special  composition  arc  offi- 
cinal in  the  F.  S.  Pharmacopoeia  In  the  majority  of 
instances  of  these  preparations,  the  Pharmacopoeia  estab- 
lishes the  weight  for  the  individual  pills  as  well  as  the 
constitution  of  the  mass  Such  officinal  pills  are  then 
entitled  Pilula,  Fills.  In  three  instances,  however,  the 
composition  of  the  pill-mass  is  alone  directed,  in  which 
case  the  preparation   is  entitled   M  --   .  Mass  (si  e  M 

Plaster   (Latin,    I  ■<). —  In    pharmacopoeia! 

parlance  the  word  plaster  signifies  a  kind  of  stuff,  in- 
tended for  spreading  upon  a  backing  for  the  making  of 
in  the  ordinary  sense  of  the  phrase.  Materials 
lil  for  -i  r\  in  as  plasters  are  such  as  ale  hard  at  ordinary 
temperatures,  but  soften  readily  and  become  sticky  upon 
gentle  warming.     /  r,  so-called,  which,  while 

possessing  these  qualifications,  is  also  devoid  of  any  spe- 
cific effects  "I  iis  own,  is  the  most  common  excipient  for 
plasters.  Bj  their  very  nature,  plasters  can  exert  only 
the  feeblest  possible  medicinal  influence  proper,  the 
clinical  results  thai  follow  their  application  being  com- 
monly either  the  usual  reflex  influences  ol  persistent 
counter  irritation,  or  the  natural  consequences  ol  the  i  \- 
elusion  of  air,  and  ol  mechanical  support.  For  sen 
plasters  are  spread  upon  a  backing  ol  sheep-skin  or  of 
cloth,  and.  according  to  quality,  may  or  may  nol  require 
artificial  softening  by  a  gentle  heat  before  application. 
The  majority  of  plasters  arc  nol  affected  by  water,  and 
hence,  for  removal,  require  stripping  off  by  force.  A 
corner  should  tits!  be  loosened,  by  action  of  a  few  drops 
of  oil  of  turpentiue,  if  hard  to  start,  and  then  the  plaster 
quickly  stripped  by  a  backward  pull  parallel  to  the  trend 
of  the  part.  Hairy  areas  of  skin  should  be  shaved  b(  I 
a  plaster  is  applied,  bj  w  hich  procedure  the  pain  of  strip- 
ping is  greatlj  lessened.  Plasters  are  prescribed  by  di- 
mension in  inches,  nol  by  weight,  and  are  dispensed, 
reads  spread,  for  use.  Seventeen  plasters  are  officinal  in 
in.   l     S    Pharmacopoeia 

Poi  i  i  n  i  (Latin,  Cataplasma  :  unoffieinal).— A  povir 
tir,  is  a  mass,. |  soft,  water-moist  material  intended  for 
local  application.  In  the  great  majority  of  instai 
such  material  is  designed  to  be,  not  only  devoid  of 
special  medicinal  activity,  but  even  locally  as  unirri- 
tating  as  ma\  be  the  wide  purpose  of  the  application 
being  for  the  sake  of  reflex  results  following  from  com- 
bined warmih  and  itinuously  acting.  The 
notable  exception  to  such  kind  ol  poultice  is  tin 
poultice.  For  materials  for  poultices  of  the  ordinary 
category  the  desired  qualities  arc  conn  nu  nee,  cUanlt 
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lightness,  smoothness,  and  capacity  to  retain  heat.  The 
commonest  used  poultices  are  as  follows  :  1.  Flannels,  or 
picked  lint,  wrung  out  in  very  hot  water,  and  applied 
under  some  water-proof  covering.  Such  material  is 
cleanly,  convenient,  and  light,  but  not  over-smooth,  and 
of  little  power  to  retain  heat.  2.  Flax-seed  meal  and  hot 
water.  This  poultice  keeps  its  heat  well,  but  is  heavy 
and  irritating.  3.  Stale  bread  mixed  to  a  pulp  with  hot 
water  or  milk.  The  bread  poultice  is  light  and  soft,  but 
rapidly  loses  heat  and  easily  turns  sour.  4.  Yeast,  flour, 
and  water,  set  to  "  rise"  and  applied  daring  fermentation, 
a  convenient  and  smooth  material.  5.  Powdered  slip/it  ry 
elm  anil  hot  water.  This  material  makes  a  particularly 
light,  smooth,  and  unctuous  poultice,  well  adapted  for 
application  to  very  tender  parts.  Poultices  of  flax-seed 
or  slippery  elm  should  be  mixed  by  stirring  the  dry  ma- 
terial, in  powder,  into  a  bowl  of  boiling-hot  water,  until  a 
mass  of  proper  consistence  is  obtained,  instead  of,  as  is 
sometimes  improperly  done,  pouring  the  water  upon  a 
bowlful  of  the  powder.  Poultices  should  be  always 
abundantly  thick  and  big ;  should  be  hot,  and  should  be 
renewed  often  enough  to  maintain  a  continous  hot  im- 
pression. If  the  necessary  thickness  make  the  mass  too 
heavy,  the  poultice  proper  may  be  made  comparatively 
thin,  and  then  be  covered  with  a  thick  layer  of  cotton-bat- 
ting. To  maintain  a  prolonged  heat-effect,  the  poultice- 
mass  should  be  made  with  water  actually  boiling  when 
poured  from  the  kettle  ;  should  then  be  rapidly  sewed  up 
in  a  flannel-bag  previously  warmed,  and  then  such  bag 
should  be  wrapped  around,  several-fold,  with  a  long  flan- 
nel strip  also  previously  warmed.  A  poultice  so  made 
will  make  and  maintain  for  a  long  time  a  strongly  hot 
impression  (Bruntou).  No  poultices  are  officinal  in  the 
U.  S.  Pharmacopoeia. 

Powder  (Latin,  Pulris). — Medicines  are  often  pre- 
scribed to  be  dispensed,  and  also  to  be  administered,  in 
the  condition  of  powder.  Furthermore,  the  U.  S.  Phar- 
macopoeia establishes  certain  powders  of  special  compo- 
sition as  officinal  preparations.  Medicines  fit  for  ad- 
ministration in  the  condition  of  powder  are  ordinarily 
such  as  are  neither  oily  on  the  one  hand,  nor  deliques- 
cent on  the  other,  and  are  neither  corrosive,  bad-tasting, 
nor  bulky  in  dose.  So  far  as  bad  taste  is  concerned,  how- 
ever, this  objectionable  feature  can  be  neutralized  with 
more  or  less  completeness  by  mixing  the  dose  with  mo- 
lasses, honey,  or  syrup,  or  by  enclosing  it  in  a  pulp  of 
apple-scraping,  or  better  yet,  for  such  patients  as  are  old 
enough  to  swallow  whole  a  bolus,  by  encasing  the  pow- 
der in  a  so-called  capsule  or  wafer.  The  capsules  designed 
for  such  purpose  are  commonly  made  of  jujube  paste  or 
some  similar  material,  and  consist  of  a  cylindrical  cham- 
ber, made  in  two  pieces,  each  open  at  one  end,  of  which 
pieces  one  closely  fits  into  the  other,  telescope-fashion. 
These  capsules  are  made  of  several  sizes,  of  capacities  to 
hold  from  two  to  four  or  five  grains  of  a  light  vege- 
table powder,  dry,  or — if  moistened  so  as  to  pack  closer 
— ten  grains.  Wafers  are  of  two  forms.  One  style  con- 
sists of  two  watch-glass  shaped  bodies,  whose  edges, 
upon  moistening,  will  cohere,  leaving  a  central  space  for 
enclosure  of  the  powder.  The  charged  wafer  is  dipped 
for  an  instant  into  water,  whereby  its  surface  becomes 
soft  and  slippery,  when  it  is  to  be  immediately  swallowed 
whole  with  a  sip  of  water.  The  other  style  consists  of  a 
single  large,  thin,  circular  sheet  of  wafer-material.  Such 
sheet,  dipped  into  water,  becomes  flexible,  and  in  such 
condition  is  used  as  a  literal  wrap  for  the  dose  of  powder. 

Resin  (Latin,  Resina). — In  the  U.  S.  Pharmacopoeia 
there  are  a  few  preparations  bearing  the  title  of  resin  of  the 
respective  drug  from  which  they  are  made.  These  prep- 
arations are  obtained  by  exhausting  the  crude  drug  with 
alcohol,  and  then  precipitating  the  resulting  tincture  by 
the  addition  of  water.  The  precipitated  matter,  in  these 
cases,  is  an  impure  mixture  of  resinous  principles.  Such 
special  "resins"  are  the  "resins,"  respectively,  of  co- 
paiba, jalap,  podophyllum,  and  scammony. 

Solution  (Latin,  Liquor). — As  a  title  for  preparations 
officinal  in  the  U.  S.  Pharmacopoeia,  the  word  solution  is 
applied  to  such  solutions  of  medicinal  principles  as  do 
not  belong  to  some  technically  named  class.     With  two 


exceptions — solution  of  pepsin,  consisting  of  saccharated 
pepsin  in  solution  in  acidulated  glycerin  and  water,  and 
solution  of  gutta-percha,  consisting  of  gutta-percha  dis- 
solved in  chloroform — the  officinal  "solutions"  of  the 
Pharmacopoeia  are  solutions  of  chemicals  in  a  watery 
basis.  Concerning  aqueous  solutions  in  general,  two 
points  present  themselves  for  regard  :  first,  the  fact  that 
many  substances — even  salts,  and  notably  salts  of  the  so- 
called  "organic"  acids,  citric,  tartaric,  acetic,  and  lactic 
— which  may  keep  indefinitely  in  the  dry  condition,  will 
yet  spoil  quite  readily  in  simple  aqueous  solution  ;  and 
secondly,  the  fact  that  substances  soluble  in  water  are  so 
soluble  in  very  different  degrees.  In  the  revision  of  the 
U.  S.  Pharmacopoeia  for  1880  the  solubilities  of  the  sev- 
eral officinal  chemicals  were  very  carefully  redetermined. 

Spirit  (Latin,  Spirilus). — In  the  case  of  drugs  contain- 
ing active  principles  at  once  volatile  and  solubL  in  alcohol, 
the  pharmacy  of  former  days  obtained  alcoholic  solutions 
of  such  principles  by  distiliing  the  crude  drug  with  alco- 
hol. Such  distillates  were  called  spirits  of  the  respective 
drugs  from  which  they  were  obtained,  and  the  principal 
drugs  so  treated  for  the  obtaining  of  "spirits"  were 
those  whose  activities  resided  in  a  volatile  or  so-called  es- 
sential oil.  Alcoholic  solutions  of  volatile  oils  are  still 
officinal  under  the  title  of  spirits — constituting,  indeed, 
the  great  majority  of  officinal  so-called  "spirits;"  but 
such  spirits  are  now  obtained  by  direct  solution  of  the 
previously  extracted  volatile  oil  in  alcohol  instead  of  by 
distillation  of  the  crude  drug.  Such  "spirits"  of  the 
present  U.  S.  Pharmacopoeia  are  solutions  of  the  vola- 
tile oils  of  the  more  fragrant  so-called  "  aromatics,"  and 
constitute  a  fairly  distinet  class  of  medicinal  prepara- 
tions. The  same  are  often  called  essenct  s.  as,  f<  ir  instance, 
so-called  essi  net  of  peppermint,  and  are,  as  a  class,  strong 
preparations  of  their  kind,  whose  dose  ranges  from  a  few 
drops  only  to  not  more  than  a  teaspoonful.  Besides 
such  spirits  of  the  aromatic  herbs,  the  U.  S.  Pharmaco- 
pceia  entitles  as  "  spirits  "  the  alcoholic  solutions,  respec- 
tively, of  camphor,  of  certain  volatile  ethereal  bodies, 
such  as  ether,  chloroform,  nitrous  ether,  etc.;  of  ammo- 
nia,  and  also  the  two  distilled  liquors,  brandy  and  whis- 
key. All  so-called  "  spirits,"  being  solutions  in  alcohol 
of  sufficient  concentration,  are  self-preservative  against 
decomposition. 

Suppository  (Latin,  Suppositorium). — In  common  par- 
lance the  word  suppository  means  a  properly  shaped  plug 
of  medicated  material,  intended  for  insertion  into  either 
the  rectum,  urethra,  or  vagina,  with  the  design  of  having 
this  plug,  after  insertion,  liquefy  by  the  warmth  of  the 
part,  and  so  set  free  a  contained  medicament.  By  cus- 
tom, however,  a  urethral  or  a  vaginal  suppository  is, 
respectively,  so  designated  specifically,  and  the  word 
"suppository,"  unqualified,  is  held  to  refer  to  a  rectal 
suppository  only.  The  U.  8.  Pharmacopoeia,  under  the 
title  Suppositorium,  Suppository,  gives  a  general  direc- 
tion only  for  the  making  of  a  plug  intended  for  use  as  a 
rectal  suppository,  leaving  it  to  the  preseriber  to  order 
the  active  ingredient  to  be  incorporated  with  the  same. 
By  such  pharmacopoeial  direction,  the  suppository  is 
made  up,  in  substance,  of  oil  of  theobi'&ma  ("cacao-but- 
ter "),  and  weighs  "  about  fifteen  grains  or  one  gramme." 
The  special  medicament  is  to  be  mixed  with  the  oil  of 
theobroma,  melted  by  heat,  and  the  mixture  then  run 
into  elongated  cylindrical  or  conical  moulds.  Oil  of 
theobroma  is  specially  adapted  for  a  suppository-basis, 
because  it  combines  the  qualities  of  medicinal  inertness 
and  hardness  at  ordinary  temperatures,  with  ready  capa- 
bility of  liquefaction  at  the  temperature  of  the  rectal  cav- 
ity. In  the  administration  of  a  suppository  the  points 
should  be  observed  to  clean  out  the  rectum  before  inser- 
tion, and,  in  the  inserting,  to  push  the  suppository  well 
past  the  sphincter. 

Syrup  (Latin,  Syrupus). — The  title  syrup  is  given  to 
such  fluid  preparations  of  aqueous  basis  as  contain  in 
solution  notable  amounts  of  sugar.  Such  saccharine 
impregnation  may  be  for  two  entirely  distinct  purposes, 
viz.,  on  the  one  hand  the  gaining  of  a  pleasant  flavor, 
or,  on  the  other,  the  securing  of  preservative  properties. 
The  officinal  "syrups"  of  the  U.  S.  Pharmacopoeia  are 
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ouitc  Incongruous,  and  are  variously  made  by  the  ad- 

(lit:.  i  -I  .ii  Byrup  to,  severally,  expressed  juices, 

itions,  "  waters,  infusions,  decoctions,  "  vi 
tinctures,  and  fluid  extracts.  Syrups  prepared  from 
re,  as  a  class,  of  comparatively  feeble 
medicinal  power,  and  are  prone  to  decomposition  by 
fermentation,  but,  as  an  offset,  are  comparatively  ] 
ant  of  taste.  Quite  a  number  of  vegetable  "syrups," 
indeed,  nave  no  other  medicinal  purpose  than  to  serve 
the  prescriber  for  flavoring  ingredients,  As  such  may 
be  enumerated  the  pharmacopoeia]  "syrup,"  simph  so 
called — an  aqueous  solution  of  cane-sugar  01  specific  gra\  • 
Ity  1.810,  and  the  '  Byrups,"  respectively  acid, 

mon,  irihi  rhi  rry, 
In  prescription  a  flavoring 
ip  should,  as  a  rule,  nol  exceed  one-half  the  volume 
of  the  prescribed  mixture. 

Tablet  (unofflcinal).  —  Recent  pharmacy  supplies, 
under  the  name  of  tablet,  a  Bolid  <  1  i  -  U  of  small,  conven- 
ient size,  made  of  Bome  material  at  once  Boluble  in  water 
and  medicinally  indifferent  ;  which  disk  i-.  in  the  mak- 
ing, duly  charged  with  a  specified  dose-quantity  of  some 
[ve  medicinal  substance.  These  so-called  tablet*  are 
specially  convenient  for  use  in  hypodermatic  medication, 
a  Bingle  table)  containing  an  exacl  dose  of  the  medicine 
to  be  11 -1  ii.  For  administration,  by  such  method,  a  tablet 
is  taken  and  dissolved  in  a  few  minims  of  water  in  a  Bpoon, 
niiil -tlieu  the  whole  of  the  extemporaneous  solution  bo 
made  is  to  be  drawn  up  into  the  syringe  and  injected. 

Tim  11  be  (Latin,  t  —The  word  tinetun   ap- 

plies pre-eminently  to  the  fluid  preparations  that  result 
from  treating  vegetable  drugs  with  alcohol,  strong  or  di- 
luted. From  the  circumstance  that  alcohol  i-  a  potent 
solvent  of  organic  coloring  Bubstances,  Buch  tinctures 
are,  in  the  majority  of  instances,  darkly  colored,  whence 
the  name.  Tinctures  of  vegetable  and  animal  di 
form  a  well  defined  class,  presenting  the  following  char- 
acteristics :  1.  They  are  medicinally  comparatively  rt 
from  the  fact  that  alcohol  is,  generally,  a  powerful  sol- 
venl  of  medicinal  principle-.  Hence  the  dose  of  anor- 
ganic tincture  rarely  exceed-  a  teaspoonful,  and  may  be 
but  a  very  few  drops  only.  2.  They/../;  well,  because  of 
the  preservative  effect  of  the  alcohol  which  i-  their  basis. 
3.  Compared  with  fluid  preparations  of  the  same  respei  1- 
ive  drugs  of  an  aqueous  basis, tinctures commonlj  I 
less  disagreeably.  I.  Because  of  their  alcohol  basis,  tinc- 
tures deliver  in  much  smaller  drops  than  aqueous  prepar- 
ation!— a  point  to  be  remembered  in  prescribing  the  dose 
of  a  tincture  to  be  measured  in  drops.  5.  Buch  tinctures 
contain  resinous  bodies,  as,  for  instance,  tinetun  of 
myrrh,  will  precipitate  on  admixture  w  ith  water.    Besides 

the  more  1 mon  tinctures  of  vegetable  drugs,  the  V .  s. 

Pharmacopoeia  establishes,  under  the  title  of  tincture, 
alcoholic  solutions,  respectively,  of  acetaU  ■'/iron,  chlo- 
.  and  ,'  ret  n  soap.  The  Bame  authority, 
in  its  revision  for  isso,  establishes  a  general  formula  for 
the  making  of  preparations  entitled  Tinctures  of  1 
Herbs,  Tinctura  Herbarum  Seeentium,  The  formula  pro- 
vides for  the  steeping  of  one  part  <>f  a  fresh  herb  in  n\" 
of  alcohol.  This  pharmacopoeia]  provision  i-  to  meet 
those  cases  when-  a  tincture  is  desired  of  a  vegetable 
drug  Whose  active  principle  may  volatilize  or  undi 
chemical  change  through  the  drying  <>f  the  drug-sub- 
stance. A  disadvantage  of  these  tinctures  of  fresh  herbs 
i-  that  the  strength  ol  any  given  -ample  i-  indeterminate, 
because  ol  the  variable  amount  of  water  which  different 
samples  of  the  same  berb,  when  in  the  fresh  condition, 
may  bold  in  their  n  spective  juice-. 

Turn  ration  d.atin.  '/'  The  1    S   Pharma- 

copoeia "l  lssu  establishes  under  the  title  trituration, 
any  mixture  of  one  pan  of  a  powdered  drug  with  nine 
pari  :  of  milk.     No  special  "trituration-"  are 

ordained  Trituration-  are  convenient  to  meet  the  case 
of  powerful  drugs  of  small  dose,  when  administration  in 
lition  ol  powder  i-  desired.  Thedose  of  a  trituration 
given  drii'_'  i-.  self  evidently ,  ten  times  the  quantity  of 
tin  undiluted  powdered  drug  it -elf  of  drugs  likely  to  he 
prescribed  in  trituration,  the  dose  of  trituration  can  com- 
monly he  taken  dry  upon  the  tongue  and  .-wallowed  with 


the  help  of  a  gulp  of  water,  all  without  undue  disagi 
able  ta-te.     From  the  haidne—  of  the  particles  of  -  1 
of  milk,  the  drug-substance,  in  a  well-made  trituration, 
come-  to  1"  verj  finely  subdivided  during  the  pi 
making,  and  bo  i-  in  a  condition  tit   for  speed]  solution, 
and    hence   absorption,    when    -wallowed.       Tritural 
are,  therefore,  apt  to  be  quicker  of  medicinal  action  than 
other  solid  forms  of  medii 

Tbcm  hi  l  Latin    '/'  The  //-.,.  ! 

well-known  disk-shaped  preparation,  consisting  of  an 
inert  basis  impregnated  with  a  proper  cb 
medicinal  substance,  and  intended  for  --low  solution  in 
the  mouth,  commonly  for  the  purpose  of  medicating  di- 
rectly the  mucous  surface  of  the  mouth  or  pharynx. 
Since  Blowness  of  solution  i-  hen-  an  ob>  ious  desideratum, 
tragacanth  i-  the  material  commonly  taken  for  the  1 
of  troches,  Troches  are.  generally,  weakly  medicated 
ami  pleasantly  flavored.  A  number  of  troches  are  offici- 
nal in  the  r.  s.  Pharmacopoeia. 

Venegab  (Latin,   Acetu  ■■  were  formerly 

preparations  made  by  extracting  the  virtue-  of  a  ■, 
table  drug  with  vinegar,  but  now,  though  the  old  title  of 
the  preparation  is  retained.  .  ,'./  j-  used   in- 

*ar  for  the  making.    Four  so-called  vim  s 
an-  officinal  in  the  V.  B.   Pharmacopoeia,  of  which  the 
strength  is  uniform — virtut  -  ■  I  ten  percent,  of  crude  dru_' 
in  a  given  weight  of  preparation,    vinegars  do  not  keep  so 
well  as  tin'  lures  and  arc  rather  superfluous  preparatii 

Wateb  (Latin,  Aqua). — Medicated  "waters"  were  orig- 
inally tin;  preparations  resulting  from  distilling  water 
from  an  herb  containing  an  aromatic  volatile  oil,  whi 
the  common  Dome  distilled  waters  applied  to  such  prepa- 
rations. Aqueous  solutions  of  volatile  oils  still  constitute 
the  majority  of  medicated  waters  so-called,  but  nowa- 
days, most  commonly,  the  oil  previously  extracted  is 
dissolved  directly  in  the  water,  in  place  of  the  cruder  pro- 
cess of  distillation.  The  aromatic  waters  form  a  well- 
defined  class  of  drugs,  characterized  especially  by  the 
leness  of  their  medicinal  activity,  due  to  the  very 
Blight  solubility  of  volatile  oil-  in  w  ater.  Hence  the 
of  an  aromatic  water  is  commonly  safely  at  least  a  table- 
spoonful,  and  many..!'  such  waters  are  only  of  .service 
as  pleasantly  flavored  aqueous  liases  for  extemporaneously 
scribed  fluid  mixtures.  The  aromatic  waters  of  the 
I  r,  >.  Pharmacopoeia  are  those,  severally,  of  bitter  almond, 
ani»  .  /"  /'/a  rmint,  «j 

mint,  and  rose.     Besides  these  aromatic  waters,  the  l     8 
Pharmacopoeia  establishes  under  tin-  title  waters,  aqueous 
solutions,  respectively,  of  camphor,  ammonia,  and 

chlorine—  substances,  it  may  be  noted,  all  Dolat&t  .  like  the 
aromatic  oils. 

Wine  (Latin,   1  —Medicated  wines  are  now  or- 

dered by  tie-  r.  s.  Pharmacopoeia  to  be  made  of  an  offi- 
cinal stronger  uhitt  wine,  compounded  of  seven  parts  . .f 

a  natural  w  bite  wine  and  one  part  of  alcohol.      .Medicated 

wines  arc  substantially  feeble  tinctures,  of  comparatively 
poor  keeping  qualities,  and.  generally  speaking,  arc  not 
very  eligible  preparations.  Eleven  "  wines "  an-  officinal 
in  the  I",  s.  Pharmacopoeia.  A'<hr,n<r  Curtis. 

1  BtelwagOD  :   American  Journal  of   the   Medical   Sciences,    Oct 

is-.",. 

MEHADIA.  called  also  Hcrculesbad,  is  a  spa  in  Hun- 
gary, about  fifteen  miles  from  Orsova,  lying  in  a  valley 

in  the  lout  hilN  of   the  Carpathian  range,  at  an   elevation 

of  between  500  and  600  feet  above  the  sea.  There  are 
twenty-two  thermal  springs  here,  ranging  in  temperature 
from  29  to  62.5  C.  (84.2  to  144.5  F.),  only  nine  of 
which,  however,  are  employed  to  any  extent  therapeuti- 
cally. The  following  table  shows  the  composition  of  the 
most  important  spring,  the  Herculesbrunni  n.    In  one  litre 

are  found  of  : 

Grammes. 



0.7&00 

im  sulphate 0 

mi  oaitoooata i 

0.0HS 

lodidea  and  bromides traces 

Total  -olid  constituents 1.9730 


Tim 


REFERENCE  HANDBOOK   OF  THE  MEDICAL   SCIENCES. 


Medicines, 
melanosis. 


The  gases  are  carbonic  acid  and  nitrogen.  Some  of 
the  springs  contain  a  much  larger  proportion  of  chlorides, 
and  others  are  charged  with  sulphuretted  hydrogen. 

The  Mehadia  waters  are  used  internally  and  externally 
in  the  treatment  of  rheumatic  and  gouty  enlargements  of 
the  joints,  various  scrofulous  affections,  exudations  re- 
maining after  traumatisms,  and  in  syphilitic  troubles, 
particularly  the  joint  affections.  These  waters  are  very 
similar  in  their  action  to  those  of  Aix-la-Chapelle,  and  by 
some  balneotherapists  Mehadia  is  called  the  Hungarian 
Aachen.  The  climate  is  very  mild,  and  sometimes  in 
summer  a  little  too  warm  for  comfort.  The  season  ex- 
tends from  the  middle  of  May  to  the  middle  of  Septem- 
ber. The  accommodations  for  guests  are  said  to  be  very 
superior.  The  number  of  visitors  averages  about  five 
thousand  during  the  season.  T.  L.  S. 

MEINBERG  is  a  spa  in  the  principality  of  Lippe-Det- 
mold,  Germany,  about  five  miles  from  the  city  of  Det- 
mold,  and  ten  miles  from  Pyrmont.  It  lies  at  an  altitude 
of  about  650  feet  above  the  sea-level.  The  climate  is 
mild  and  agreeable.  The  following  is  the  composition 
of  the  three  most  important  springs,  according  to  an  an- 
alysis made  many  years  ago  by  Brandes.  The  propor- 
tion of  solid  constituents  is  computed  in  grammes  per 
litre  of  water. 

Schwefelquelle.  Kochsalzquelle.  Altbrunnen. 

Sodium  sulphate 0.724  1.366  0.143 

Potassium  sulphate  . .     0.001  0.005  0.002 

Magnesium   sulphate.     0.214  0.142 

Calcium   sulphate....     1.033  1.669  0.034 

Strontium   sulphate..     0.002  ....  0.001. 

Sodium   chloride 5.078  

Magnesium  chloride. .     0.128  0.782  

Magnesium  iodide 0.001  .... 

Sodium  sulphide 0.008  ....  0.003 

Aluminium 0.001  0.001  0.001 

Calcium  carbonate...     0.266  0.748  0.055 

Magnesium  carbonate.    0.021  0.064  0.019 

Ferrous  carbonate....     0.001  0.001  0.009 

Macganous  carbonate 0.U01 

Silicic  acid 0.014  0.001  0.007 

Organic  matters 0.008 

Total  solids....     2.413  9.715  0.425 

All  these  waters  are  heavily  charged  with  carbonic  acid 
gas,  the  Altbrunnen  in  particular.  The  Schwefelquelle 
contains  also  a  considerable  amount  of  sulphuretted  hy- 
drogen.    The  springs  are  athermal. 

The  season  at  Meinberg  runs  from  the  middle  of  May 
to  the  middle  of  September.  The  waters  are  taken  inter- 
nally as  well  as  in  the  form  of  baths  of  various  kinds  ; 
gas-baths  of  "live"  carbonic  acid,  just  as  it  bubbles 
from  the  spring,  are  also  much  used. 

The  spa  is  frequented  by  sufferers  from  gout,  rheuma- 
tism, neuralgia,  locomotor  ataxia,  and  other  nervous  af- 
fections ;  from  catarrhal  troubles  of  the  respiratory  and 
digestive  organs  ;  from  scrofula  in  its  various  manifesta- 
tions, and  from  menstrual  disorders  and  other  diseases  of 
the  female  organs  of  reproduction.  T.  L.  S. 

MELANOSIS  (utxdvwais,  from  n4\as,  black,  and  vSaos, 
disease).  Synonyms.  —  Melanoma,  melanotic  tumors  ; 
Ger.,  Melanose,  Melanoma;  Fr.,  Melanose,  lumeurs  me- 
laniques. 

Definition. — The  term  melanosis  is  properly  applied 
to  the  morbid  state  of  the  system  which  is  associated 
with  the  development  of  multiple  pigmented  tumors, 
marked  chiefly  by  the  presence  of  abnormal  pigment  in 
the  blood,  urine,  and  other  fluids  of  the  body  ;  and  some- 
times resulting  in  more  or  less  general  and  uniform  pig- 
mentation of  the  various  organs  and  tissues,  notably  of 
the  integument  and  mucous  membranes. 

The  term  is  applied  also  to  all  pathological  produc- 
tions having  a  brown  or  black  color,  due  to  the  presence 
of  granular  pigment  analogous  to  that  which  is  found  in 
normally  pigmented  parts  of  the  body. 

History. — Melanosis  was  first  accurately  described  by 
Laennec  in  1806.  To  him  the  melanotic  masses  were  ad- 
ventitious in  character,  without  analogy  in  the  body,  and 
probably  closely  related  to  the  carcinomata.  He  further 
divided  the  disease  into  four  varieties,  based  on  the  ocu- 


lar appearances  of  the  melanotic  masses.  These  were : 
1,  The  encysted  ;  2,  the  non-encysted  ;  3,  the  infiltrating 
or  impregnating  varieties,  and  4,  masses  deposited  on  the 
surface  of  an  organ.  Laennec's  classification,  entire  or 
with  slight  modifications,  was  generally  adopted  by  his 
immediate  successors,  and  the  varieties  of  appearance 
represented  in  it  have  been  recognized  by  most  sub- 
sequent observers.  It  was  not  long,  however,  until  the 
melanotic  masses  began  to  be  confounded  with  the  dis- 
colorations  of  the  tissues  by  extraneous  matters,  as  by  the 
deposit  of  various  carbons  in  finely  powdered  form.  This 
led  Carswell  to  make  a  distinction  between  true  and  false 
melanosis,  and  subsequent  authors  have  introduced  vari- 
ous subdivisions  of  the  latter  class.  Robin,  for  example, 
classified  the  disease  into  four  varieties,  based  on  the  ori- 
gin of  the  melanotic  deposit.  These  have  been  very  prop- 
erly embraced  in  three  divisions  by  Heurtaux,  as  follows  : 
1.  Deposits  in  which  the  color  is  due  principally  to  the 
entrance  of  minerals,  as  soot,  carbons,  etc.  2.  Alterations  in 
the  composition  of  exuded  or  infiltrated  blood.  3.  The  re- 
sult of  an  abnormal  production  or  distribution  of  pigment 
or  melanin.  Of  these  only  the  last  division  belongs  to 
true  melanosis,  with  which  we  are  chiefly  interested. 
Laennec  recognized  the  fact  that  the  melanotic  deposit 
sometimes  occurred  in  cancerous  growths  as  well  as  in 
the  unaltered  tissues  of  the  body,  and  by  many  of  his  fol- 
lowers the  carcinoma,  especially  the  medullary  variety, 
was  considered  the  only  form  of  neoplasm  in  which  the 
melanotic  deposit  was  likely  to  occur.  Later,  however, 
the  more  general  use  of  the  microscope  demonstrated  the 
fact  that  other  tumors  sometimes  become  melanotic,  not- 
ably the  sarcomata  and  the  fibromata.  Stromeyer  was 
the  first  to  recognize  the  condition  in  the  sarcoma.  His 
discovery  was  soon  confirmed  by  Virchow,  Forster,  and 
many  others,  and  the  sarcoma  is  now  recognized  as  the 
most  frequent  bearer  of  melanotic  matter.  Cornil  and 
Trasbott  go  so  far  as  to  assert  that  they  have  never  en- 
countered melanotic  carcinoma,  but  the  reality  of  such  a 
combination  is  fairly  established  by  the  statements  of 
Rokitansky,  Forster,  Rindfleisch,  and  others.  The  occa- 
sional occurrence  of  melanosis  in  non-malignant  growths, 
especially  in  the  fibroma,  has  been  noted  by  most  writ- 
ers ;  and  a  tendency  to  the  production  of  secondary  de- 
posits, more  or  less  generally,  throughout  the  organs  and 
tissues  of  the  body,  was  early  recognized  as  characteristic 
of  all  melanotic  tumors. 

Pathology. — Various  opinions  have  been  entertained 
by  the  more  recent  authors  with  regard  to  the  morbid 
anatomy  of  melanosis.  Rokitansky  affirmed  that  cancer 
melanodes,  the  so-called  malignant  melanosis,  is  but  a 
medullary  carcinoma  modified  by  pigment ;  but  he  in- 
cludes under  this  title  also  the  black  coloring  which  is 
observed,  in  some  few  cases,  spread  over  the  whole  body, 
but  more  frequently  limited  to  certain  parts,  especially 
the  lower  extremities ;  and  also,  more  particularly,  the 
accumulation  of  black  pigment,  in  small  raised  points 
and  berry-like  tumors,  on  the  trunk  and  face.  Paget  ad- 
heres to  the  view  that  melanotic  tumors  are,  with  few 
exceptions,  medullary  cancers  modified  by  the  formation 
of  black  pigment  in  their  elementary  structures.  Billroth 
ascribes  it  to  either  sarcoma  or  carcinoma,  admitting, 
however,  the  occurrence  of  melanotic  fibromata  and  can- 
croids. Cornil  and  Ranvier  consider  the  tumors  simple 
melanotic  masses,  entirely  distinct  from  sarcoma  and  car- 
cinoma ;  although  recognizing  also  a  melanotic  form  of 
the  latter  growths.  Heurtaux,  to  whose  excellent  article 
the  writer  of  this  is  much  indebted,  divides  the  disease 
into  two  classes,  namely,  benign  melanosis  and  melanotic 
tumors.  The  latter  of  these  he  further  subdivides  into 
three  principal  varieties  :  (1)  the  simple  infectious  me- 
lanosis ;  (2)  the  melanotic  sarcoma  ;  (3)  the  melanotic 
carcinoma,  and  two  exceptional  varieties  :  (1)  the  mela- 
notic cancroid,  and  (2)  the  melanotic  fibroid. 

In  the  benign  melanosis,  according  to  this  author,  there 
is  simply  a  hyperplasia  of  pigmentary  matter  in  the  re- 
gions where  it  normally  exists,  without  any  marked  ten- 
dency to  extension  or  generalization^  It  is  marked  by 
the  presence  of  small  spots  or  tumors  occupying  the  posi- 
tion of  the  normal  pigment  of  the  tissues,  as  in  the  skin, 
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the  iris,  the  connective  tissue  of  the  pia  at  and 

it  iu;i\  freauentlj  remain  Cor  a  long  time  In  the  body  of 
the  individual  without  causing  apparent  injury.  This 
class  is  usuallj  made  to  Include  all  those  small  congeni- 
tal pigmentarj  spots  or  tumors  sometimes  observed  in  the 
|rls,  or  at  the  scli  ro  corneal  junction,  and  the  pigmented 
r  "  beautj  spots     ot  'in  -kin. 

tious  variety  "l  melanosis  consists,  like 
the  preceding  Form,  oi  a  deposit  ot  granular  pigment  in 
the  histoloj ii  ;ii  i  ii  ments  ol  the  tissues  involvi  a  .  but  dif- 
fers from  thai  class  in  the  fact  that  ii  exhibits  a  decided 
tendency    to  :  eneralized — extending  as  a  rule, 

first  to  the  tissues  in  the  vicinity,  but  finally  invading 
the  most  remote  parts  of  the  body.  Thechief  marko! 
distinction  between  these  growths  and  melanotic  sar- 
coma and  carcinoma,  therefore,  is  the  facl  that  t  lie 
pigmentary  particles  do  nol  li'-  in  the  cells  of  a  new- 
formation,  but  that  thej  Bimply  infiltrate  the  normal  tis- 
sues. The  Bize  "I  the  melanotic  masses  varies  between 
microscopic  dimensions  and  those  of  a  hen's  egj 
larger.  Tissues  infiltrated  by  these  masses  frequently 
undergo  destruction,  in  which  case  the  m  ecome 

softened,  >  ven  fluidified,  at  their  centres.  This  tendi 
toward  the  destruction  of  infiltrated  tissues  is  a  further 
distinguishing  feature  between  the  benign  and  the  ma- 
lignant forms  "i"  melanosis.  The  periphery  of  a  simple 
melanotic  mass  i-  usually  sharply  defined,  and  there  is 
apparently  little  or  no  tendency  to  the  formation  of  a  cap- 
sule or  a  proliferation  oi  the  interstitial  tissue  of  the  or 
gan  in  which  it  i-  located,  as  is  generally  observed  about 
other  infiltratii 

All  organs  and  tissues  arc  liable  to  invasion  by  the 
simple  melanoma;  its  invasion  is,  as  a  rule,  rapid,  its 
result  ultimately  fatal.  The  disease  frequently  appi 
to  develop  simultaneously  in  many  pari-,  bo  that  it  is  nol 
possible  in  ome  cases  to  determine  whether  the  growths 
in  a   particular    region    arc   primary,  or  arc  -c< lary  to 

some  unrecognized  focus.  The  simplicity  of  structure 
which  characterizes  this  form  of  melanosis  has,  until 
within  recent  years,  prevented  its  receiving  the  attention 
which  it-  malignancy  justifies. 

i/.  la  -In  1  hi-  form  of  neoplasm  tht  re  is 

simply  the  addition  of  a  melanotic  deposit  to  the  elements 


I 


•        -  _  - 


Fin.  .•  mode  Tumor  in  the  Sub- 

stance of  the  Hi  i  i  ned  from  the  anb- 

of  a  Barcoma<  ither  of  the  round-  or  the  -pi mile  celled  va- 
riety. The  pigment  i-  deposited  first  within  the  cells, 
and   later   in   the   lia-eiiunt  substance  of  the  tumor.      The 

particles  appear  first  in  the  protoplasm  of  the  cells,  but 

later  they  may  invade  the  nucleus,  or  they  In  conic  BO  nu- 
merous as  to  conceal  all  histological  structures.  The 
tumors  vary  in  size  between  thai  of  an  accumulation 
composed  of  comparatively  few  cells,  and  visible  only 


with  the  aid  of  the  microscope,  to  that  of  thi    fist.     Like 
the  rimple  infectious  melanomata,  they  have  a  decii 
tendency  to  degenerate  and  fluidify  at  their  centn  -     i 
primary  growth,  with  few  exceptions,  springs  from  the 
Btalpignian  layer  of  the  -kin.  or  from  the  choroid  coat  of 
the  eye.     Jt  arises  with  special   frequency  from  m< 
or  pigmented  naM  i,  or  from  their  vicinity.     Metastasis  <»  - 
curs  in  the  same  manner  as  in  the  simple  -aid. ma,  through 
the  medium  i  if  tin-  circulation,  and  the  secondary  grow  ths 
arc  found  in  ever]  t   the  body,  notably  in  the 

-kin,  serous  and  mucous  membranes,  in  the  liver,  lui 
kidney-,  spleen,  and  heart.     (See  Fig.  2208). 

term  melanotic  sarcoma  doc-  nol  include  those 
tumor.-  in  which  the  discoloration  is  due  to  the  presence 
of  blood  that  has  been  deposited  within  them  by  extrava- 
sation or  ha  morrhaj 

Melanot     C  is  much  less  common  than  the 

preceding  form  ol  growth.  It-  minute  structure  is  that 
of  the  carcinoma,  usually  of  the  soft  or  medullary  variety, 
in  whose  elemt  nts  the  melanotic  granules  have  been  de- 
posited. The  pigment  frequently  infiltrates  not  only  the 
cells  within  the  alveoli,  but  even  also  the  trabecule. 
The  secondary  deposit-  arc  disseminated  like  those  of 
the  melanotic  sarcoma,  throughout  all  parts  ol  the  body. 

Exceptional  Varietie*  —Melanotic  deposits  occur  only 
in  the  soft  varietj  mata.     These  are  rarely  en- 

countered in  man.  but  are  not  infrequent  in  the  inferior 
animals,  especially  in  the  horse.  Still  more  rare  i-  the 
pigmented  epithelioma  or  cancroid.  Pagel  records  but 
one  case,  and  Heurtaux  refer-  to  two  cases,  in  one  of 
which,  at  least,  the  diagnosis  is  doubtful.  In  these 
growths  the  infiltration  of  the  neoplasm  occurs  in  the 
same  order  a-  in  the  melanotic  forms  ol  sarcoma  or  car- 
cinoma, the  pigment  appearing  tir-t  w  ithin  the  cells,  later 

between  tin  m 

Secondary  Tumors. — The  tendency  to  the  production 

oi  sec Ian  deposits  in  the  same  or  other  organs  and 

tissues,  has  long  been  recognized  i  i  in  melanotic 

tumors  than  in  any  other  form  of  neoplastic  growth. 
The  fact  that  this  peculiarity  pertains  as  well  to  the 
simple  infectious  melanoma  as  to  the  growths  in  which 
the  melanotic  process  i-  engrafted  upon  a  commonly  ma- 
lignant one.  render-  it  the re  difficult  of  explanation, 

The  distribution  of  secondary  deposits  i-  usually  not  lim- 
ited to  any  particular  n  s 

Eiselt,  as  a  result  of  fifty  post-mortem  examinations, 
found  secondary  deposits  in  the  various  organs  as  foil* 

Organ.  TIM 

Liver  

Bpleen M 

H 

Lungs '-'I 



i  ■     '  

Kidneys H> 

Heart" 17 

Thyroid  Bland 

Snpra-renal  capsules J 

glands '-"-' 

Brain ...    8 

~ 

Uterus 

B 

5 

I 

1 

I 

The  location  ot  tin  primary  tumor  unquestionably  ex- 
ert- an  influence  upon  the  character  and  extent  oi  the 
secondary  invasion.  The  secondary  tumor-,  as  a  rule. 
exhibit  tne  same  degree  of  pigmentation  as  presented  by 
the  primary  growth  In  a  certain  proportion  of  < 
however,  little  or  even  no  pigment  is  found  in  them  ;  on 
the  other  ham!,  cases  arc  not  infrequent  in  which  the 
much  darker  in  C<  lor  than  the 
primary.  The  structure  of  the  original  growth  is  usu- 
ally preserved  in  the  secondary,  bul  instance-  have  been 
idol  in  which  a  primary  malignant  tumor  of  melano- 
tic character  has  given  rise  to  secondary  growths  which 
presented  rather  the  character  of  simple  infiltratioi  - 
the  histological  elements  of  the  tissues  in  which  they  were 
lot  ated, 
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melanosis. 
Melanosis. 


"With  regard  to  the  origin  of  the  pigment,  or  melanin, 
to  which  these  melanomata  owe  their  peculiar  color,  there 
is  a  considerable  difference  of  opinion.  Of  whatever  va- 
riety the  growth,  and  wherever  located,  the  pigment  is 
first  observed  within  its  cellular  elements.  This  fact  has 
led  some  authors,  among  them  Cornil  and  Ranvier,  to  in- 
fer that  the  pigment  is  produced  by  an  action  of  the  cell 
in  which  it  is  observed ;  that  it  may  be  formed  at  the  same 
time  in  the  cells  of  the  connective  tissue,  in  the  cells  of 
the  epithelium,  and  even  in  the  muscular  fasciculi;  and 
that  the  pigment  is  not  derived  immediately  from  the 
blood.  Rindfieisqh,  on  the  other  hand,  believes  that  the 
pigment  is  taken  tip  from  the  blood,  first  by  the  epithelium 
of  the  walls  of  the  blood-vessels  in  the  tumor,  and  that  it  is 
afterward  absorbed  by  the  cellular  elements  of  the  new- 
growth.  Langhans  maintains  that  the  pigment  is  derived 
from  the  red  blood-corpuscles  through  a  process  of  trans- 
formation which  occurs  only  within  the  cells  of  the  new- 
growth.  Gussenbauer  attributes  it  to  a  modification  of 
the  coloring  matter  of  the  blood,  but  explains  it  by  the 
supposition  that  the  blood-vessels  of  the  tumor  become 
here  and  there  thrombosed  ;  that  the  coloring  matter  of 
the  blood  escapes  from  them  by  diffusion,  saturates  the 
tissues,  and  is  ultimately  precipitated  in  granular  form. 
Kunkel's  assertion,  that  it  is  possible  to  isolate  from  me- 
lanotic tumors  a  pigment  containing  iron,  points  also  to 
its  origin  from  the  blood  ;  yet  the  spectroscope  fails  to 
establish  its  identity  with  lneniatin,  or  with  bilirubin  or 
hydrobilirubin.  Although  Gussenbauer's  theory  does 
not  seem  sufficient  for  the  explanation  of  the  origin  of 
the  melanin  of  all  pigmented  tumors,  the  frequency 
with  which  we  encounter  individual  cells  or  groups  of 
cells  having  a  diffused  yellow  or  brownish-yellow  color, 
without  granules,  especially  in  the  peripheral  zones  of 
such  growths,  supports  the  proposition  that  the  pigmen- 
tary deposit  may  become  granular  after  it  has  reached  the 
cells,  probably  by  a  process  of  oxidation. 

Etiology. — Our  knowledge  of  the  influences  which 
lead  to  the  development  of  melanotic  tumors  is  exceed- 
ingly limited.  The  great  frequency  of  melanotic  growths 
in  the  white  horse  led  Andral  to  infer  that  the  phenom- 
enon was  due  to  a  local  deposition  of  pigment  which 
should  normally  be  distributed  in  the  pigmentation  of 
the  general  integument.  But  melanosis  is  no  more  fre- 
quent, if  indeed  it  is  as  frequent,  in  those  of  light  com- 
plexion than  in  individuals  of  dark  skin.  Montgomery 
observed  the  disease  in  a  negro. 

The  disease  is  most  frequent  in  middle  life.  Most  of 
the  cases  collected  by  Cornil  and  Trasbott  occurred  be- 
tween the  ages  of  forty  and  sixty,  with  five  per  cent, 
under  twenty,  and  ten  per  cent,  over  forty.  Sex  has 
probably  no  influence  in  predisposing  to  it.  Hereditary 
tendency  has  not  been  established  in  man,  but  is  gener- 
ally recognized  in  the  lower  animals. 

Goujon  inoculated  four  animals  with  the  juice  of  a 
melanotic  tumor,  producing  melanotic  tumors  in  two  in- 
stances. The  frequent  occurrence  of  melanaemia  in  the 
course  of  the  disease  suggests  the  importance  of  more 
accurate  inquiry  with  regard  to  coincident  or  previous 
malarial  infection,  which  was  a  prominent  feature  of 
Fall's  case,  to  which  reference  is  to  be  made. 

In  the  melanotic  sarcoma  and  carcinoma,  the  character 
of  the  malignant  growth  forming  the  basis  of  the  tumor 
is  not  materially  altered  by  the  infiltration  of  pigment 
granules.  That  the  pigment  is  not  essential  is  indicated 
by  the  fact  that  the  deposit  is  not  always  equally  dis- 
tributed throughout  all  parts  of  the  growth,  whether 
primary  or  secondary  in  character.  As  has  been  stated, 
melanotic  malignant  tumors  are  most  likely  to  occur  in 
tissues  which  normally  contain  pigment,  and  therefore 
frequently  arise  from  the  choroid,  or  from  moles  or  the 
skin  in  their  vicinity.  Further  than  this  the  origin  of 
these  growths  is  clouded  in  the  same  obscurity  as  sur- 
rounds the  origin  of  the  more  simple  malignant  tumors. 

Symptoms.  — The  primary  lesion  of  melanosis  very  often 
appears  as  a  pigmented  sarcoma  within  the  orbit,  involv- 
ing the  adipose  tissue  of  the  orbit,  the  cornea,  the  con- 
junctiva, or  the  tissues  of  the  globe  in  immediate  relation 
with  the  choroid.     In  the  cornea  and  conjunctiva  the 


melanotic  masses  usually  appear  as  small  spots,  at  first 
solitary,  later  multiple.  The  development  of  tumors  in 
or  beneath  the  choroid  is  sometimes  first  announced  by 
an  impairment  of  vision.  Ophthalmoscopic  examination 
will  now  reveal  the  presence  of  a  tumor  causing  a  pro- 
trusion inward  of  the  retina.  Later  the  vitreous  body 
may  be  absorbed,  the  lens  displaced  anteriorly,  and, 
finally,  the  entire  globe  of  the  eye  may  be  converted  into 
a  melanotic  mass.  In  some  cases  the  growth  passes  be- 
yond the  limits  of  the  eye  and  appears  externally  as  a 
fungous  mass  or  excrescence  ;  or,  following  the  course 
of  the  optic  nerve,  attacks  the 
tissues  of  the  orbit  or  enters  the 
cranium. 

Melanotic  tumors  of  the  skin 
and  subcutaneous  cellular  tissues 
are  considered  by  some  authors 
more  frequent,  by  others  less  fre- 
quent, than    those   of    the   eye. 
They  appear  in  the  majority  of 
cases  in  the  face  or  in  the 
lower    extremities.     They 
are  rare  on  the  hands  ;  but 
melanotic      whitlow     has 
beeu  observed,  and  its  oc- 
currence has  recently  been 
emphasized    by   Jonathan 
Hutchinson.     On  the  face 
and   the  feet    the  masses 
usually  develop  within  the 
tissues  of  the  skin  ;  on  the 
trunk  they  arc   more  fre- 
quently located  in  the  sub- 
cutaneous tissues. 

In  the  early  history  of 
melanosis  there  is  often 
nothing  to  indicate  the  real 
character  or  malignancy 
of  the  disorder.  Constitu- 
tional disturbances  may 
manifest  themselves,  with 
rapid  emaciation,  loss  of 
weight,  failure  of  strength, 
with  anorexia,  and  fre- 
quently also  constipation, 
and  various  other  indica- 
tions of  ill-health.  In. some 
instances  these  symptoms 
accompany  the  develop- 
ment of  the  primary  lesion 
of  the  disease  ;  as  a  rule, 
however,  their  oc- 
currence is  delayed 
until  a  more  general 
invasion  of  the  sys- 
tem has  occurred. 
In  some  cases,  on  the 
other  hand,  they  are 
the  first  symptoms  to*  an- 
nounce the  outset  of  the 
disease,  developing  even 
before  the  existence  of  a 
tumor  has  been  discovered. 
At  a  variable  time,  gen- 
erally two  or  three  months 
after  the  first  appearance 
of  the  disease,  small  pig- 
mented spots  or  nodules  begin  to  appear  in  the  skin  over 
various  regions  of  the  body.  The  appearance  of  the  dis- 
ease at  this  stage  has  been  well  described  by  Dr.  W.  H. 
Falls,  of  Cincinnati,  in  his  report  of  the  case  which  he  has 
kindly  granted  me  permission  to  illustrate  in  Fig.  2204. 
He  says  :  "  The  integument  of  the  ears,  face,  and  neck, 
and  the  mucous  membrane  of  the  eyelids,  nares,  mouth, 
and  fauces  are  of  a  dark  ashy  color.  The  lips  also  present 
the  same  appearance.  The  integument  of  the  trunk  and 
upper  and  lower  extremities,  with  the  exceptions  named, 
is  normal  in  color.  Scattered  over  the  various  parts  of 
the  body  are  numerous  nodules  varying  in  size  from  that 


Fio.  2204.— Dr.  Falls'  Case  of  Melano- 
sis, about  three  months  after  the 
commencement  of  the  discoloration 
of  the  skin,  and  about  six  months 
after  the  fir*t  appearance  of  the 
disease.  The  larger  subcutaneous 
nodules  are  also  represented. 
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i.t  a  pinhead  to  thai  ofalai  These  nodules  are 

thickest  on  the  anterior  portion  of  the  trunk,  and  on  the 
anterior  portions  of  the  upper  and  lower  extremities.  <  >n 
the  extremities  the]  arc  prominent  in  the  course  of  the 
v<  inv  A  few  are  scattered  over  the  scalp,  face,  and  neck, 
one  being  quite  prominent  on  the  upper  eyelid  of  the  right 
a  small  number  on  the  scrotum  ami  penis,  one  being 
ospicuous  "ii  iIh-  elans  penis:  To  the  touch  they 
bard,  and  seem  i"  be  situated  in  the  subcutaneous 
tissue,  the  integumenl  being  freely  movable  over  them, 
i't  those  on  the  anterior  part  of  the  trunk.  Several 
nt  them  are  flattened,  and  the  integument  is  not  as  freely 
movable  over  them,  [should  judge,  with  arough  esti- 
mation, that  there  are  at  least  two  hundred  of  these  nod- 
ules "ii  the  body. 

"  Physical  examination  :  Hear!  ami  lungs  normal.  Al  - 
domen  prominent.  Liver  enlarged,  tin-  hepatic  dulness 
extending  three  inches  below  the  margin  of  the  ribs. 
Splenic  dulness  increased  about  two  inches  in  each  mi  as- 

urement.     B tenderness  over  the  spleen,  but  overno 

other  portion  of  the  abdomen." 

The  appearance  <>i  the  bodj  at  the  time  of  death,  about 
two  months  later,  was  described  as  follows  :  "  The  entire 
cutaneous  surface,  from  tin-  scalp  to  the  lower  third  ol 
tin  legs,  was  irregularly  studded  with  numerous  projec- 
tions, due  to  subcutaneous  nodules,  varying  from  the 
size  of  a  pea  to  that  of  a  filbert;  tin-  smaller  ones  being 
chiefly  situated  mi  the  extremities,  scalp,  ami  eyelids. 
These  nodules  were  must  thickly  distributed  over  tin1 
flexor  surfaces  of  the  extremities,  ami  on  the  anterior 
surface  of  tin-  trunk;  they  wen-  probably  about  one 
li  u  ml  red  in  number  on  the  arms  alone.  On  the  lower  ex- 
tremities the  nodules  gradually  increased  in  size  from  be- 
low upward;  mi  the  upper  extremities  they  were  more 
uniform  in  size  than  elsewhere,  averaging  about  the  size 
oi  a  large  pea.  Tin'  right  upper  eyelid  presented  two 
nodules,  one  the  size  of  a  pea.  the  other  about  one-fifth 
as  large  ;  the  left  upper  eyelid  contained  two  very  small 
prominences,  each  about  the  size  of  a  pin-head  ;  another, 

nearly  as  large  as  a  pea,  was  situated  at  the  inner  and  up- 
per angle  of  the  left  orbit.  The  anterior  abdominal  wall 
was  the  seat  of  eight  or  ten  nodules,  which  differed  con- 
siderably in  shape  from  those  found  elsewhere,  being  de- 
cidedly Battened  or  nummular  in  form,  ami  varying  from 
a  half  inch  to  an  inch  in  diameter." 

Four  linear  cicatrices,  three  in  tin-  region  of  the  sterno- 
clavicular articulation,  and  one  at  the  inner  bord<  r  of  the 
leii  scapula,  denoted  the  sites  of  congenital  naevi  which 
had  been  removed  shortly  before  the  disease  first  ap- 
peared, on  account  of  the  irritation  produced  in  them  by 
the  clothing.  Upon  section,  every  organ  and  tissue  was 
found  studded  with  melanotic  masses  identical  with  those 
described,  or  diffusedly  pigmented.     Such  universal  dis- 

Coloration  of  the  body  is  not  present  in  a  majority  of 
cases,  ii  has.  however,  been  encountered  by  Ernst  Wag- 
ner, ami  more  recently  by  J.  Wickham  Legg,  in  a  case 
reported  to  the  Pathological  Society  of  London  in  1884. 

Ill  the  case  reported  by  the  latter  observer,   the  disCOlora- 

tion  of  the  skin  was  one  of  tin-  earliest  manifestations  of 

the  disease. 

In  .some  eases  the  neoplasms  have  not  appeared  on  the 
surface  of  the  body,  hut  have  lieen  discovered  upon 
autopsy.  In  these  cases  Hie  symptoms  were  simply 
those  of  mclamemiu. 

S ier  or   later   in  the    history  of   the  disease,    melan- 

eemia  becomes  a  prominent  symptom,  the  Quids  of  the 
body  becoming  more  or  less  extensively  pigmented. 
The  alterations  of  the  blood  were  first  studied  by 
Nepven,  in  Is?-1  ■  They  consist  jn  an  increase  of  the 
number  of  white  corpuscles  ami  the  presence  of  granu- 
lar  pigment,  in  the  form  of  round  or  angular  particles, 
both  within  the   white  corpuscles  ami   Boating  freely 

ill     the     plasma.       The     urine    when    voided     sometimes 

has  a  dark-brown  or  a  Mack  color,  owing  to  the  presence 
of  pigment  which,  later.  subsides  in  the  form  of  a  dense. 
dark  sediment  This  Bediment  is  resolved  bythemicro- 
Bcope  into  numerous  pigmented  casts  and  free  granular 

pigment      Albumen   is  usually  present    in  small  amount. 

it  has  observed  a  peculiar  condition  of  the  urine. 


When  voided  it  presented  no  abnormal  appearance,  hut 
after  exposure  to  the  air.  or  upon  the  addition  of  such 
oxidizing  agents  as  sulphuric  or  hydrochloric  acid,  or 
potassium  bichromate,  assumed  a  dark  color.  This  reac- 
tion was  demonstrated  also  in  Legg's  case. 

Ascitic  fluid  and  vomited  matters  have  been  found 
stained  with  pigment  ill  melanosis.  The  sputum  also 
sometimes  contains  melanin  from  the  secondary  growths 
in  the  lungs. 

The  abdomen  generally  becomes  prominent,  owing  to 
distention  by  enlargement  of  the  liver  and  spleen,  and 
ascites  jg  nnt  infrequently  developed 

The  duration  of  a  ease  of  melanosis  is  from  a  few 
months  to  five  or  six  years.  Tie-  limit  is  usually  leal 
than  one  year  after  the  generalization  of  the  disease.  Its 
COUrse   is  usually  afebrile  throughout.      As  it   advances, 

tin-  strength  of  the  individual  progressively  declines. 
Hemorrhages  sometimes  occur  from  various  mucous  sur- 
faces or  from  the  kidneys,  and  sometimes  an  exhausting 

diarrhoea  develops.     Hemiplegia,  partial  or  complete, 

and    other    paralyses,    not     uncommonly    occur   near   the 

tenmnatii f  the  disease.     Heath   may  be  sudden,  as 

from  haemorrhage,  but  is  more  often  the  result  of  gradual 
exhaustion,  terminating  in  coma. 

Diagnosis.  -The  diagnosis  of  this  disease  generally 
presents  no  difficulty,  if  once  a  suspicion  of  its  existence 

has  been  aroused.  Whether  the  tumors  involve  the  skin 
or  onlythe  subcutaneous  tissue,  their  character  is  gen. 
erallysoon  announced  by  a  blui«h  or  livid  discoloration 
of  the  surface.  When  the  melanotic  spots  are  yet  few  in 
number,  it  i-  sometimes  not  easy  to  distinguish  them 
from  pigmented  naevi.  The  same  difficulty  is  expe- 
rienced in  determining  the  character  oi  tumors  about  the 

eye.  and  in  either  case  the  diagnosis  must  often  be  de- 
ferred until  the  progress  of  the  disease  has  been  Studied 
Apparent  error  of  diagnosis  may  arise  from  the  fact  that 
the  simple  benign  melanotic  mass,-,  moles,  and  nssvi 
may.  after  the  lapse  of  a  v  ear  or  more,  assume  malignant 
properties.  To  establish  the  character  of  the  tumors, 
one  of  the  smaller  growths  may  be  excised  and  its  struct- 
ure examined  microscopically. 

When  the  neoplasms  arc  confined  to  the  interior  of  the 
body,  and  the  only  symptoms  presenting  themselves  are 
those  of  simple  melanaemia,  the  diagnosis  is  exceedingly 
difficult.  In  these  cases  the  chief  difficulty  arises  in  the 
exclusion  of  Addison's  disease,  abdominal  tuberculosis, 
discolorations  from  the  prolonged  use  of  silver  or  arsenic, 
the  melasma  of  pregnancy  or  of  chronic  uterine  di-. 
or  the  pigmentations  which  sometimes  follow  psoriasis,  sca- 
bies, pruritus,  or  pediculosis.  The  disease  is  not,  as  a  rule, 
accompanied  by  so  great  prostration  or  by  such  marked 
gastric  disturbance  as  belongs  to  Addison's  disease ;  the 
symptoms  on   the  part  of  the  abdominal   orpins  are  not 

so  prominent  as  they  sooner  or  later  bee e  in  tubercular 

disease;  it  can  generally  be  distinguished  from  argyria  or 
chronic  arsenical  poisoning,  by  the  slower  development 
of  the  latter,  and  by  the  absence  of  a  history  of  the  pro- 
longed ingestion  of  these  agents.  Pregnancy  and  chronic 
uterine  disease  arc  usually  easily  eliminated,  and  the  loca- 
tion ami  form  of  the  pigmented  spots  ,,f  itching  disc:, 
as  well  as  their  permanent  character,  are  generally  char- 
acteristic. When  a  decision  cannot  be  arrived  at  from  in- 
Bpection,  however,  the  diagnosis  can  usually  be  established 
by  an  examination  of  the  fluids  of  the  body,  the  micro- 
scope re\  ealing  in  them,  as  a  rule,  the  presence  of  pigment 
granules.  Further,  it  is  an  important  fact  that  diffused 
pigmentation  of  the  skin  from  a  melanosis  of  internal  or- 
pins, rarely  exists  for  a  long  time  without  the  develop- 
ment of  melanotic  masses  in  the  skin  or  in  the  mucous 
membranes,  where  their  presence  can  be  detected. 

PROGNOSIS. — As  has  been  staled,  one  of  the  most  con- 
stant features  of  melanotic  tumors  is  their  tendency  to 
become  generalized,  and  to  recur  after  removal.  The 
presence  of  pigment  in  a  tumor,  whatever  its  structure, 
is  therefore  sufficient  to  justify  a  guarded,  and  in  many 

instances  an  unfavorable,  prognosis.  In  a  few  instances 
the  disease  has  remained  latent,  the  primary  tumor  pre- 
sentiiiL'  no  malignancy  for  several  years  ;  or  its  removal 
has  been  follow  ed  by  a  considerable  period  of  quiescence, 
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as  in  cases  reported  by  Lawrence,  Simou,  and  others. 
But  more  commonly  the  disease  advances  rapidly,  and 
the  removal  of  the  primary  growth,  or  of  any  number  of 
the  first  recognized  masses,  is  followed  sooner  or  later  by 
a  redevelopment  of  the  disease  in  the  cicatrix,  or  in  more 
remote  parts.  The  removal  of  pigmented  nawi  has  in 
some  instances  appeared  to  hasten  the  generalization  of 
the  disease.  Nepven  entertains  hope  for  the  success  of 
operative  measures  previous  to  the  appearance  of  melan- 
otic granules  in  the  blood  ;  but  this  is  not  always  a  safe 
criterion,  for  in  Legg's  case  the  blood  showed  no  pigment 
until  late  in  the  course  of  the  disease. 

After  generalization  of  the  disease  has  occurred,  its 
course  is  invariably  fatal. 

Treatment. — The  propriety  of  operative  measures  in 
the  treatment  of  melanosis  is  questionable.  Early  re- 
moval of  the  primary  tumor  or  masses  may,  however, 
prevent,  or  at  least  delay,  the  advance  of  the  disease. 
Where  it  is  possible,  therefore,  moles  and  pigmented 
nsevi  should  be  excised  upon  the  first  indication  of  an 
active  hyperplasia  within  them.  After  the  disease  has 
become  generalized  and  the  strength  of  the  patient  has 
begun  to  decline,  nothing  can  be  hoped  for  from  opera- 
tion. The  treatment  then  becomes  wholly  symptomatic, 
its  aim  being  to  secure  the  comfort  of  the  individual,  to 
support  his  strength,  and  to  control  as  far  as  possible  the 
occurrence  of  accidents  which  tend  to  hasten  the  fatal 
termination. 
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MELBOURNE.  The  city  of  Melbourne,  capital  of  the 
cokiny  of  Victoria,  and  the  most  populous  town  in  Aus- 
tralia, lies  at  the  head  of  Port  Philip  Bay,  in  latitude  37° 
49'  53"  south,  longitude  144°  58'  42"  east.  The  city 
proper  stands  back  from  the  shore  of  the  bay,  at  a  dis- 
tance of  about  three  miles,  and  is  built  along  the  north 
bank  of  the  Yarra  Yarra  River.  Its  population  in  1881 
was  65,800.  No  less  than  twenty-three  suburban  towns. 
lying  within  a  radius  of  about  five  miles,  are  specified  in 
the  article  on  Melbourne  in  vol.  xv.  of  the  "  Encyclo- 
pedia Britannica  ;  "  the  largest  of  them.  Emerald  Hill, 
having  a  population  of  25,300  ;  the  smallest  a  population 
of  4,200  ;  and  many  smaller  suburbs  filling  up  the  inter- 
vening spaces  are  alluded  to.  Fifteen  of  the  suburbs 
"rank  as  independent  municipalities,  and  many  of  them 
have  streets  which  for  importance  rival  the  main  streets 
of  the  city."  The  suburbs,  taken  collectively,  far  out- 
rank the  city  proper  in  population,  the  census  of  1881  allot- 
ting them  no  less  than  217,048  souls.  Fine  parks  exist 
both  in  the  central  city  and  in  the  suburbs. 

"  Melbourne  is  by  no  means  a  crowded  city  ;  the  streets 
are  all  ninety-nine  feet  wide,  and  the  parks,  squares,  and 
gardens  are  so  numerous,  that  with  only  one-thirteenth 
of  the  population  of  London,  it  occupies  very  nearly  half 
as  great  an  area.  ...  It  is  one  of  the  peculiar  feat- 
ures of  Melbourne  that  about  three  out  of  every  four 
mechanics  who  have  reached  middle  life,  own  the  neat 
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cottages  they  occupy.  .  .  .  The  cost  of  living  is 
about  the  same  as  in  London  "  (lor.  tit.).  Of  the  drainage 
and  water-supply  at  Melbourne,  I  find  no  specific  men- 
tion ;  probably,  however,  it  is  safe  to  assume  that  due  at- 
tention has  been  bestowed  upon  these  important  matters 
in  a  city  having  its  population  so  scattered,  and  the  most 
densely  populated  portion  of  which  is  built  upon  two 
hills  by  the  bank  of  a  navigable  river,  and  where,  too, 
so  much  labor  and  expense  has  been  applied  to  public 
works  (vide  "  Encyclop.  Britannica"). 

The  chief  purpose  of  this  article  is  to  present  data 
showing  the  climate  of  Melbourne  ;  a  climate  which  may 
be  considered  as  fairly  typical  of  that  of  the  colony  of 
Victoria,  despite  the  decided  local  modifications  of  the 
type  (dependent  upon  relative  distance  from  the  coast, 
shelter  against  hot  winds  by  proximity  to  the  mountains,. 
greater  or  less  elevation  above  sea-level,  etc.)  which  are 
to  be  found  in  different  parts  of  the  colony.  Some  in- 
formation not  given  in  this  place  will  be  found  in  the 
article  on  Victoria,  and  also,  so  far  as  Australia  as  a  whole- 
is  concerned,  in  the  Appendix,  under  the  title  Australia. 

The  figures  of  the  accompany  ing  chart  were  very  kindly 
sent  me  by  Mr.  Robert  L.  J.  Ellery,  the  Government 
Astronomer  of  Victoria.  A  careful  study  of  the  chart  by 
any  reader  who  is  at  all  familiar  with  the  subject  of  cli- 
matology, or  by  one  who  has  read  the  brief  article  on 
Climate  in  vol.  ii.  of  this  Handbook,  will  serve  to  de- 
monstrate fairly  well  the  leading  features  characteristic 
of  the  Melbourne  climate.  In  the  main,  the  data  of  this 
chart  will  be  found  to  correspond  in  kind  to  those  pre- 
sented in  the  large  United  States  Signal  Service  charts 
published  in  the  Handbook.  The  period  of  observa- 
tions from  which  the  figures  of  columns  AA,  B,  E,  F, 
J,  K,  X,  and  <>  are  derived,  is  decidedly  longer  than 
that  of  any  of  these  United  States  charts  ;  that  of  col- 
umns Rand  S  is  somewhat  longer;  that  of  columns  T 
and  V  is  of  about  the  same  length  ;  while  that  of  columns 
C  and  D  is  decidedly  shorter.  The  data  of  column  X 
and  of  columns  T  and  V  do  not  occur  in  any  of  the 
United  States  Signal  Service  charts  ;  on  the  other  hand,, 
columns  A,  G,  H,  L,  M.  and  N  of  those  charts  are 
missing  in  this  chart  for  Melbourne.  The  reader  will,  of 
course,  bear  in  mind  that  Australia  lies  south  of  the 
equator,  and  that  the  terms  "spring,"  "summer,"  "  au- 
tumn," and  "winter."  are  to  be  interpreted  in  accordance 
with  this  fact. 

To  supplement  the  chart  I  introduce  figures  and  state- 
ments from  Mr.  Ellery's  "  Notes  on  the  Climate  of  Vic- 
toria," and  from  Dr.  Julius  Hann's  "  Handbuch  der 
Klimatologie."  The  mean  daily  range  of  temperature  at. 
Melbourne  in  winter  is  13°  F.  ;  in  summer  it  is  22°  F. 
(Hann.,  op.  cit.).  The  summer  is  the  season  of  greatest, 
variability — partly,  no  doubt,  by  reason  of  the  greater 
dryness  of  the  atmosphere  at  that  season  ;  chief!}'  on  ac- 
count of  the  sudden  extreme  elevations  of  temperature- 
brought  about  by  winds  blowing  from  the  desert  of  Central. 
Australia.  The  maxima  of  temperature  at  Melbourne  ex- 
ceed those  at  Cairo,  while  the  mean  summer  temperature 
is  the  same  as  that  of  Middle  Europe  ;  and  the  summer 
minima  correspond  to  those  of  Middle  Germany 
(Hann).  "It  is  during  Qxe  hot  winds  to  which  this 
climate  is  subject  in  summer  that  our  highest  tempera- 
tures occur,  but  they  seldom  last  many  hours,  and  are 
usually  rapidly  followed  by  a  change  in  direction  of  the 
wind  and  by  a  comparatively  low  thermometer — when  a. 
fall  of  twenty  to  twenty-five  degrees  often  occurs  in  as. 
many  minutes"  (Ellery,  op.  cit.).  Variations,  and  great 
variations,  in  atmospheric  humidity  occur  at  Melbourne. 
"  The  humidity  of  the  air,"  says  Mr.  Ellery,  "  is  subject 
to  very  great  and  rapid  variations,  especially  during  the 
summer  months,  when  it  is  not  at  all  unusual  that  it  is- 
reduced  from  sixty  to  twenty-four  per  cent,  in  a  few 
hours ;  and  frequently,  during  the  occurrence  of  hot 
winds,  with  a  daily  mean  of  thirty  or  forty  per  cent.,  it 
has  been  reduced  as  low  as  thirteen  or  fifteen  per  cent. 
In  such  cases  of  minimum  humidity,  however,  the  daily 
mean  or  even  an  excessive  humidity  itnmediately  follows 
the  change  of  wind."  Dr.  Hann  tells  us  that,  according 
to  a  careful  reckoning  by  Neumayer,  about  nineteen  of 
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these  hoi  winds  (north  winds)  occur  al  Melbourne  be- 
tween tin'  second  month  ol  Bpring  (( October)  and  the  firsl 
month  of  autumn  (March);  and  thai  they  effect,  on  the 
average,  b  temporary  elevation  of  temperature  of  26.5  F. 
above  the  normal  of  the  Beason  ;  nt  the  same  time  reduc- 
ing the  relative  humidity  to  -'l  6  per  cenl  Frequently 
the  relative  humidity  falls  to  twelve  or  to*  ten  per  cent. 
Thus,  on  Decembei  38  1857,  the  mercury,  at  9.80  a.m.. 
Btood  al  94  n>  P.,  while  the  relative  humidity  was 
twenty  three  per  i  ent.  ;  al  8  80  r  m.  ol  the  Bame  day  the 
temperature  had  risen  to  107  '.'i  P.,  the  relative  humidity 
had  fallen  to  twelve  per  cent.  The  temperature,  after 
having  reached  10  C.  to  14  0  (104  F.  to  111.2  P  I 
during  the  prevalence  of  the  north  wind,  may  fall  in  < 
t..  it  c  'is  l"  to  80.5  P.)  as  Boon  as  the  direction  of 
the  wind  has  changed  ("  plotzlich  nacfa  Umspringen  des 
Windes")  "The  1 » < » t  north  winds  al  Melbourne  arc 
always  accompanied  by  dust,  and  bj  a  condition  of  nega- 
tive electricity.  The  frequently  sudden  change  of  Un- 
wind to  southwest  brings  rapid  cooling  of  the  atmos- 
phere, a  high  humidity,  heavy  thunder-storms, 
and  Increased  atmospheric  pressure,      A-  illustrating  the 


damaging  effect  upon  vegetation  produced  by  a  summer 
north  wind,  and  the  extreme  heat  of  such  a  wind,  we 
may  cite  a  n  markable  instance,  mentioned  by  Dr.  Hann 
(and  by  liini  q  m  Neumaycr),  when,  during  the 

hot  wind  of  January  21st  and  22d,  I860,  "apples  were 
literally  roasted  on  the  trees  where  they  wen-  exposed  to 
the  wind"  (Hann.  loe.  eft.)  Respecting  the  relative 
tunc  and  frequ<  nc\  of  the  different  winds  al  Melbourne, 
we  are  told  by  Mr.  Ellery  (op.  eit.)  thai  "  it  seems  evident 
the  northerly  winds  have  the  ascendancy  both  in  fre- 
quency and  force,  nmn  especially  during  the  summer 
months.  Smith  and  southwesl  winds  come  next  in  force, 
and,  generally  speaking,  in  frequency  also."  As 
cloudiness  of  Bky,  the  same  writer  tells  us  thai  the  night 
i-  less  cloudy  than  the  day.  and   that   a  minimum   of 

cloudiness  seems  1 :cur  at  9  p.m.,  and  a  maximum  at 

7  Il.m.  The  table  of  percentage  of  cloudiness  al  different 
Victoria  stations,  given  in  his  pamphlet,  shows  that  at 
Melbourne  this  percent  s  follows:  January,  58; 

February,  50;  March,  52;  April,  58;  May,  64  ;  June, 
65  .  July,  hi  :  August,  til  :  September,  61  [October,  60; 
Nbveinbi  r,  59  ;  December,  55  ;   N 

An   interesting  article   by    Dr.  ('.   Faber,  treating  of 
the  Australian  climates,   may  be  found  in  the    London 

1  i..  p.  17.  and  vol.  ii., 
p.  851).  From  this  article  ]  quote  the  following  pas- 
criptive  of  the  climate  of  Melbourne,  which 
climate  Dr.  Faber  regards  as  fairly  representative  of 
thai  of  the  whole  colony  of  Victoria.  "During  seven- 
teen years  (1858  1874)  the  thermometer  in  the  shade  has 
risen  al  Melbourne  sixty-one  timi  a  to  or  above  100  .  and 
only  in  two  years  has  j|  failed  to  rise  so  high.  During 
the  same  period  it  has  fallen  fifty-two  times  to  or  be- 
low the  freezing  point  In  three  years  only  it  did  nol 
fall  so  low.  The  greatest  yearly  range  of  temperature 
\\a^  82.6  in  1868  ;  i.e.,  still  ten  degrees  less  than  the  i  I 
treme  range  observed  at  Greenwich  within  a  thirty-five 
years  period.  Yet  Melbourne  has,  as  we  have  seen,  the 
least  equable  climate  of  all  the  Victorian  coasl  stations. 
This  j-  Bhown  by  a  comparison  between  the  maximum 
temperatures  ever  observed  ;  thai  of  Melbourne  being 
111.2  .  while  that  of  the  other  stations,  when-  I  find  the 
maximum  and  minimum  temperatures  to  be  recorded, 
via.,  Cape  Otway  and  Portland,  was  105  and  to*  ,  re- 
Bpectively  The  absolute  minimum  was  the  same 
at  Melbourne  and  Portland;  al  Cape  Otway  it  was  80  . 
The  average  yearly  range  al  the  two  firsi  named  pi 
is  76   and  89.5  ,  respectively."    The  mean  daily  ran- 
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temperature  at  Melbourne  and  at  Greenwich,  for  each  of 
the  four  seasons,  is  given  by  Dr.  Faber  as  follows  :  * 

Melbourne.  Greenwich. 

Spring 20  18 

Summer  22  21 

Autumn 18.5  15 

Winter 15  10 

The  same  writer  states  that  the  greatest  mean  daily 
range  at  Melbourne  occurred  in  November,  1862,  and 
that  it  was  no  less  than  27°  F. ,  while  the  lowest  mean 
daily  range,  not  exceeding  7.7°,  occurred  in  the  winter 
month  of  June,  18C0. 

The  statements  already  quoted,  taken  in  connection 
with  a  careful  study  of  the  meteorological  chart,  will 
doubtless  suffice  to  give  the  reader  a  fairly  accurate  idea 
of  the  Melbourne  climate  :  but  to  make  the  picture  more 
graphic  I  subjoin  Mr.  Ellery's  brief  "  description  of  a 
cycle  of  the  seasons  "  in  Victoria  : 

"The  spring  season,  which  may  be  said  to  include 
September,  October,  and  November,  generally  sets  in 
about  the  beginning  of  September  ;  during  which  month, 
although  slight  frosts  sometimes  occur,  the  weather  is 
usually  mild  and  often  quite  warm.  Rather  above  the 
monthly  average  of  rain  also  frequently  falls.  Strong 
northerly  and  westerly  winds  are  prevalent  in  September 
and  .October,  but  the  currents  of  air,  both  as  regards  fre- 
quency and  velocity,  seem  to  be  more  equally  distrib- 
uted during  these  months  than  at  other  parts  of  the  year. 
The  northerly  winds  begin  to  assume  the  dry  and  warm 
condition  which  characterises  them  throughout  the  sum- 
mer months,  and  it  is  not  at  all  unfrequent  that  .quite  a 
hot  wind  may  prevail  for  a  short  period  even  in  October  ; 
the  weather  generally,  however,  in  September  and  Octo- 
ber, is  genial  and  pleasant.  November  also,  representing 
the  height  of  spring,  is  usually  characterized  by  fine, 
warm,  and  sometimes  even  hot  weather.  It  is  not  at  all 
unusual  to  get  a  large  rainfall  in  October  or  November, 
sometimes  giving  rise  to  extensive  floods  ;  in  some  sea- 
sons, however,  the  rainfall  after  the  commencement  of 
October  diminishes  considerably,  and  frequent  dry,  and 
even  hot,  northerly  winds  in  November  parch  the  grass 
and  other  herbage,  giving  to  the  plains  and  hills  a  sand- 
like appearance  ;  but  in  others  the  pastures  remain  green 
till  January,  and  in  many  parts  of  the  colony  throughout 
the  year." 

"The  summer  season  includes  the  months  of  Decem- 
ber, January,  and  February.  December  is  often  marked 
by  very  changeable  weather,  and  although  generally  hot 
and  dry,  it  is  not  unfrequently  broken  up  by  cold  and 
stormy  intervals,  with  heavy  rains,  and  gales  of  wind. 
The  northerly  winds  become  more  or  less  hot  according 
to  the  amount  and  distribution  of  the  rainfall  throughout 
the  interior  during  spring.  Very  great  changes  of  tem- 
perature often  take  place  in  a  few  hours  ;  for  instance,  a 
warm  north  wind  prevails  in  the  morning,  with  a  tem- 
perature reaching  as  high  as  90°  to  100°  ;  a  lull  in  the 
afternoon  is  quickly  followed  by  a  strong  breeze  from 
the  S.  W.,  and  the  temperature  becomes  reduced  to  05° 
or  60°  in  fifteen  or  twenty  minutes." 

"The  highest  mean  temperature  occurs  in  January; 
February,  also,  is  often  characterised  by  great  heat  and 
dryness.  It  is  during  these  months  that  the  northerly 
winds  become  perfect  siroccos  for  short  periods,  and  if 
the  spring  has  been  dry,  extensive  bush-fires  occur  on  the 
plains  and  in  the  forests,  giving  rise  to  a  considerable 
increase  of  temperature,  and  superadding  to  the  already 
unpleasant,  state  of  things  a  smoky  and  lurid  atmosphere 
over  considerable  areas  in  the  vicinity.  Although  un- 
pleasantly hot  weather  very  frequently  intervenes  through- 
out the  summer  months,  yet  a  large"  and  often  the  larg- 
est portion  of  the  weather  is  fine  and  pleasant,  with  cool 
southerly  or  southwesterly  winds." 

•"  The  autumn  season,  including  the  months  of  March, 
April,  and  May,  although  subject  to  stormy  weather, 
gales  of  wind,  and  large  rainfall — especially  in  its  earlier 
part,  and   following    the  equinoxes — may  nevertheless 

*  See  page  238  in  vol.  ii.  of  this  Reference  Handbook,  for  like  data 
from  sixteen  stations  in  the  United  States. 


be  called  the  most  genial  and  beautiful  portion  of  the 
year.  It  constitutes  a  second  spring,  for  so  soon  as  vege- 
tation receives  the  moisture  it  has  thirsted  for  through 
the  summer,  the  indigenous  plants  and  trees  put  forth  a 
growth  that  often  exceeds  that  of  spring.  The  temper- 
ature on  the  whole  maintains  a  moderate  mean  ;  the 
northerly  winds  now  become  cooler,  and  solar  radiation 
is  considerably  reduced  ;  heavy  dews  fall  at  night,  and 
sometimes  towards  the  end  of  this  season  fog  occurs  dur- 
ing the  night  and  early  morning  in  very  calm  weather. 
In  April  the  mean  temperature  becomes  59°,  and  in 
May  53°." 

"  Winter  includes  June,  July,  and  August.  This  sea- 
son, though  usually  marked  by  frequent  rain  and  strong 
winds,  especially  from  the  north,  is  in  some  years  remark- 
ably dry,  with  a  small  rainfall ;  the  temperature  does  not 
reach  its  minimum  till  the  middle  of  July  and  the  begin- 
ning of  August,  and  seldom  in  Melbourne  falls  much 
below  freezing  point.  Ice  and  hoar-frost  occur  generally 
only  on  a  very  few  occasions  during  the  winter  in  the  neigh- 
bourhood of  Melbourne,  the  former  sometimes  attaining 
a  quarter  of  an  inch  in  thickness.  At  higher  levels,  how- 
ever, frost  and  ice  have  been  observed  as  early  as  May, 
and  form  much  more  frequently  during  the  winter 
months  than  at  the  lower  levels ;  the  highest  mountain 
summits  too  are  in  most  seasons  seen  to  be  clothed  in 
snow  by  June,  and  sometimes  even  as  early  as  the  begin- 
ning of  May.  The  strongest  winds  in  winter  are  usually 
from  the  north,  from  which  quarter  it  often  blows  with 
great  violence  ;  wind  from  this  direction  is  dry,  and  usu- 
ally very  cold  at  this  season." 

"The  worst  vicissitude  to  which  the  climate  of  Vic- 
toria is  subject,  in  common  with  Australia  generally,  is 
the  occasional  droughts  ;  these  as  already  stated  appear 
to  follow  those  years  characterised  by  unusual  rainfall ; 
a  fact  that  lias  given  rise  to  a  conjecture  that  both  the  ex- 
cessively wet  and  the  excessively  dry  seasons  are  period- 
ical. The  last  drought  to  which  the  colony  was  subject 
extended  from  the  summer  of  1865  till  almost  the  winter 
of  1866,  and  was  doubtless  due  to  the  small  rainfall  in 
the  autumn  and  spring  months." 

Climatotherapy. — A  discussion  of  this  subdivision 
of  our  subject  would  fall  more  naturally  under  the  titles 
Victoria,  New  South  Wales,  and  Australia,  inasmuch  as 
the  city  of  Melbourne  and  its  immediate  vicinity  present 
no  special  and  peculiar  attractions,  as  a  residence  for  in- 
valids, which  are  not  equally  shared  by  other  places  in 
southern  or  southeastern  Australia.  Nay,  more  than  this, 
we  find  Dr.  Faber  (loc.  cii.)  warning  invalids  resorting  to 
Australia  for  the  relief  or  cure  of  pulmonary  phthisis, 
that  to  "linger  about  the  place  of  arrival,  that  is,  one  of 
the  large  cities,  Melbourne  or  Sidney,"  is  "the  worst 
thing  they  can  do."  Mr.  Isaac  B.  Brown,  late  Surgeon 
Superintendent  of  H.  M.  Emigration  Service,  who  is  an 
advocate  of  New  South  Wales  as  the  part  of  Australia 
best  suited  for  the  residence  of  invalids,  speaks  in  the 
same  way  against  the  city  of  Sidney  as  a  resort  for  such 
persons.  ("  Australia  for  the  Consumptive  Invalid  :  the 
Voyage,  Climates,  and  Prospects  ").  Nevertheless,  it  is 
proper  to  say  something  under  the  heading  of  climato- 
therapy in  this  place,  even  if  in  so  doing  it.  becomes  nec- 
essary slightly  to  transcend  the  strict  limits  of  our  sub- 
ject. 

Except  for  persons  living  in  India,  China,  Japan,  or  in 
some  of  the  islands  of  the  Malaysian  Archipelago,  Aus- 
tralia may  be  considered  entirely  useless  as  a  health-re- 
sort, unless,  indeed,  it  be  regarded  as  a  temporary  land- 
ing- and  resting-place  for  such  as  have  undertaken  a  long 
sea-voyage  for  the  benefit  of  their  health,  or  for  such  in- 
valids as  may  have  been  recommended  to  try  a  double 
method  of  cure,  viz.,  sea-voyage  and  complete  change  of 
land  climate  for  prolonged  or  permanent  residence  after 
the  voyage. 

Among  permanent  residents  of  Victoria  and  of  Mel- 
bourne pulmonary  phthisis  is  found,  to  be  sure,  but  it 
appears  to  be  of  comparatively  rare  occurrence.  Thus, 
according  to  Dr.  H.  Lombard,  who  makes  the  statement 
apparently  on  the  authority  of  Dr.  S.  Dougan  Bird,  of 
Melbourne,  the  percentage  of  the  city's  total  mortality,  in 


707 


flelbourne. 

Blemorj . 


REFERENCE    HA  \  D I  look'    of   THE    MkDICAI.   SCIENCES 


1861,  which  could  be  a  signed  to  consumption,  was  only 
7  l  "  In  the  colon;  at  large,  the  deaths  from  pulmonary 
consumption  are  probably  not  more  than  i  •  •  or  5  per 
mortality "  (Dr.  B.  I).  Bird  "On  Aus- 
tralasian  Climates  and  their  Influence  in  the  Prevention 
and  Arrest  of  Pulmonary  Consumption-.")      Di    Bird's 

mony  as  to  the  freed of  native  born  children  from 

tubercular  diseases  is  interesting       ll>    Bays: 

the  Immigrant-'  Aid  Society  1 1< 'in< -  at  Melbourne, 
with  which  the  writer  is  officially  connected  as  phj  sician, 
there  arc  maintained  an  annual  average  of  four  hundred 
children  from  birth  to  thirteen  years  of  age.  The  greater 
part  of  these  arc  the  offspring  of  the  very  dregs  of  the 
nial  population.  Five-sixths  of  them  are  Australian 
born.     During  the  l:i-t  twelve  months  there  has  bi  en  no 

of  infantile  phthisis,  only  cue  of  tabes  mesenterica, 
and  one  of  disease  of  the  brain  of  tubercular  origin.  No 
dous  disease  of  bones  or  joints  has  occurred, 
and  hardly  any  of  enlargement  or  suppuration  of  the 
lymphatic  trhinds."  I>r.  (Icur^c  Fullcrton,  in  a  paper 
entitled  "Observations  on  the  Climate  and  Diseases  of 
Australia"  (A'.  )'.  .1/.-/.  Tim,*,  February,  1855),  Btates 
thai  pulmonary  phthisis  occurring  in  natives  of  Australia 
"runs  its  stages  mure  quickly  than  in  Europe;  while 
emigrants  who  started  with  sufficient  Btamina  to  hear 
the  voyage,  arc  invariably  improved  by  the  mildness  of 
the  climate,  and,  it'  careful  in  their  habits,  never  fail  ii> 
obtain  a  respite  from  the  ravages  of  this  destroyer."  Con- 
cerning   the  results  of  treatment  in  cases  of  pulmonary 

imption,  Dr.  Bird  ("On  Australian  Climates  in  Con- 
sumption," Lancet,  January  5,  1867)  reports  as  follows: 
The  observations  covered  46  cases;  of  which  15  were  in 
the  first,  '.i  in  the  second,  and  22  in  the  third,  stage.  Of 
the  latter  hut  l  had  died,  7  had  derived  little  or  no  hene- 
tit,  5  were  improved,  and  8  were  more  or  less  i ipletely 

rest,, red  to  health.  Out  of  the  '.' 1  cases  in  the  first  and  sec- 
ond Btages  of  the  disease,  some  20  were  restored  to  more  or 
lc-s  perfect  health.  Certainly  such  results  as  these  speak 
well  for  the  treatmenl  and  the  climate,  bul  it  is  to  be  ob 
ed  that  the  particular  climate  of  Melbourne  does  not 
deserve  all  the  praise  for  such  results.  Thus  Dr.  Bird 
says  iu  conclusion:  "Some  of  my  patients  spend  the 
spring  and  autumn  in  Melbourne,  summer  in  the  high- 
lands of  Tasmania,  and  winter,  which  is  barely  ten  weeks 
in  duration,  on  the  plains  of  the  Murray  or  Darling.  By 
this  means  thej  enjoy  a  bright,  cloudless,  invigorating 
climate  of  a  mild  temperature  all  the  year."  * 

Dr.  Hermann  Weber's  experience  in  fourteen  cases  of 

phthisis,  six  of  wl i  were  in  the  first,  and  eight  of 

whom  were  in  the  second  stage,  and  where  the  Bame 
method  of  changing  the  local  climate  according  to  the 
followed,  appears  to  have  been  very  similar 
to  that  jusl  quoted  from  Dr.  Bird. 

The  Bummer  season  at  Melbourne  is  evidently  too  hot 
for  invalid-.  Intermittent  fever  doc-,  not  prevail  in 
Australia.  Rheumatism  and  cardiac  affections  appear 
t.>  be  very  common  in  the  coast  region.  However  bene- 
Lati  of  Melbourne,  during  the  autumn  and 
spring  month*  in  the  case  of  phthisical  patients 

who  pas-  the  remainder  of  the  year  in  Tasmania  and  in 

1       itral    Australia,    iu   the    case    of   such   a-  fan- 

'.  ./  long  s  i  ft  >r  I  hi  Be  re- 

sorting thither  from  India,  or  from  China  and  Japan  ;  it 
can  seldom  lie  thou  jary  or  ad\  isable  that  a  con- 

BUmptivi     patient     from    any    part   of    Europe,   or  of  the 
Unil  or  of  Canada,  should  resort  to  residence  in 

miry,  when  he  has  the  choice  of  such  e\ 
cellcut  anti  phthisical  climates  as  those  ,,f  Southern  Cali- 
fornia, Egypt,  Colorado,  Davos  and  the  [Jpper  Bngadine, 
Florida,  Madeira,  or  the  famous  Italian  Riviera,  etc.,  all 

of  which  lie  BO  Uiuch  nearer  to  hi-  home. 

II'  !-,lS. 


•  Tin-  plaini  •<(  the  Hurray  and  Darling  Rivera  lie  far  back  from  the 
oil  portion    I  l  tin-  Australian  Alps, 

.  their 

■  i  Eti 

r  in  arc  especially  charm  :< 

of  their  climate.     See  New  South  Wale*. 


MELILOT  [Herba  MdOoti,  Ph.  G.;  MdUot officinal.  Co- 
dex Med.;  Sweet  Clover).  The  dried  herb  of  two  species 
.-I  \felilotut,  M  -Dc-r  and  M.  altietimut  Thu ill.; 

Order.  Leguminoea.  These  are  tall,  upright,  or  strag- 
gling  biennial  herbs,  with  small  trifoliate  leaves  and  axil- 
lary spikes  of  minute  clover  like  flowers.  Both  plants 
arc  fragrant,  having  the  plea-ant  odor  of  Tonka  beans, 
which  i-  al-o  increased  by  drying.  They  contain  also 
the  same   odorous  siil.-tanee  found   in  Tonka   beans 

marin  (cumaric  anhydride),  as  well  as  the  related  bud- 
Btances,  melilotus  oil,  mdUotie  arid,  and  eumaric  arid. 

Melilot  i- a  mild  and  pleasant  aromatic  of  no  special 
value   in    medic  inc.  and  i-  fairly  obsolete.     The  infu-ion 

was  formerly  employed  to  a  considerable  extent  as  an  ■ 
wash.     Dose  indefinite. 

Allied  Plants    -The   genus  contains  six  or  eight 
other  species  of  about  tin-  same  qualities;  for  the'  I 
see  Sinn  \. 

Allied  Dbtjgb. — See  Tonka  bean.       W.  /'.  /<v/<*. 

MEMBRANA  TYMPANI.  ARTIFICIAL.  The  artificial 
membrana tympani,  according  to  Roosa  ("Treatise  on 
Diseases  of  tin-  Far"),  was  first  proposed  by  Marcus 
Banze  in  1640,  hut  it  i-  not  stated  whether  he  carried 

out  his  proposition  of  placing  in  the  auditory  canal  a 
tube  of  ivory  having  it-  end  covered  with  a  hit  of  p 
bladder.  In  1*11  a  gentleman  from  New  York  consulted 
Dr.  James  Year-lev,  of  London,  in  regard  to  hisdeafi 
and  informed  Dr.  Year-ley  that  1»T>  was  enabled  to  im- 
prove his  hearing-power  so  that  he  could  produce  in  his 
left  ear  a  degree  of  hearing  quite  sufficient  for  all  ordi- 
nary purposes.     This  was  done  by  the  introduction  "of 

a  spill  of  paper,  pi'  \  iously  moistened  w  ith  saliva,  to  the 

bottom  of  the  passage  '  (see  Xearsley,  "Deafness 

"In  1853  T"\  ested  another  artificial  mem- 

brana tympani.  without  knowing  of  tin'  previous  inven- 
tion, Toynbee's  appliance  consists  of  a  thin  disk  of 
vulcanized  rubber,  in  the  centre  of  which  i-  attached  a 
line  wire  about  an  inch  long,  which  terminates  in  a  little 

ring  to  enable  the  fingers  more  readily  t> 

\     it  tor  the  purpose  of  removal." 
y       The  cases  in  which  benefit  may  be  expected 
from  its  use  of  course  depend  on  the  actual 
functions  of  the  normal  membrane.     Probably 
the  most   important    uses  of  the  membrana 
tympani  arc:    l.  Protection  of  the  mucous 
membrane  of  the  tympanic  cavity  ;  and.   2, 
preservation  of  the  vibratility  of  the  ossi 
These  function-  may  be  performed  by  the  cot- 
ton plug  of  Ycar-1.  y.  by  Toynbee's  artificial 
drum-membrane,  or  temporarily  by  a  drop  of 
O         water,  i 
Fio.  2*15.—      Dalby  (American  Journal  of  ffu  Medical  Sri- 
t..\-ii>..-.-'«  gjieet,   duly.  1886)  Bays:  •'Structural  changes 
Uembnna  '"  ''"'  tympanic  membrane  "t  a  very  extensive 
apani.    nature  may  exi-t  without  impaired  hearing;" 
and.    "Loss    of    continuity    in    the    tympanic 

membrane  doc-  not  necessarily  interfere  with  its  func- 
tions, provided  that  the  ligamentous  support  which  it 
affords  to  the  chain  of  ossicles  is  not  impaired."  Some- 
times an  artificial  perforation  of  the  membrana  tympani 
Improves  the  hearing. 

Of  this,  a-  .  !  -o  many   remedies,  it  i-  impossible  1"  say 
n  hand  in   ju-t    what   ca-e-  it  will   prove   useful;   hut 

it  -hould  be  tried  in  all  cases  of  perforation  of  the  mem- 

hrana  tympani  with  impaired  hearing. 

A-  the  instrument   has  p,  be  inserted  and  removed 

daily,  however,  and  is  never  used  for  its  cosmetic  effect, 
few    patients   who  hear  well   with  one  ear  will   take  the 

trouble  to  w  i  ;ir  an  artificial  drum-membrane  in  the  other. 
In  the  personal  experience  of  the  writer  the  instrument 

is  of  use  oiih   in  certain   ea-e-.      For  example,  when   the 

Eustachian  tube  is  closed,  or  the  mucous  membrane  lin- 
ing the  tj  mpanum  is  swollen  so  as  to  block  up  the  cavity 
and  impede  movements  (,t  the  ossicula  or  press  on  the 
fenestra,  the  artificial  drum  is  useless,  and  will  do  no 
good  until  the-e  impediments  have  been  overcome  by  ap- 
propriate treatment. 

I'.y  nine-  artificial  membrana  tympani  is  the  one  in 
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ordinary  use,  and  which  is  found  at  the  surgical  instru- 
ment-makers', and  when  used  in  suitable  cases  there  are 
few  things  that  give  greater  relief  or  more  pleasure.  As 
above  stated,  they  are  only  useful  where  the  drum  mem- 
brane has  a  perforation,  and  they  may  be  tried  in  all  such 
cases  when  the  hearing  is  much  impaired,  which  is  not 
always  the  case.  If  the  hearing-distance  be  not  increased 
by  their  use  we  should  test  the  permeability  of  the  Eu- 
stachian tube  ;  and  if  this  be  patent,  examine  carefully  for 
polypi  and  granulations  of  the  middle  ear.  Frequently 
cases  which  at  first  receive  no  benefit  will  have  good 
hearing-power  after  appropriate  treatment. 

The  ear  having  been  properly  cleansed,  if  necessary,  the 
artificial  drum  is  taken  between  the  thumb  and  finger  by 
the  ring  on  the  handle,  and  passed  into  the  meatus  till  it 
reaches  the  plane  of  the  membrana  tympani.  Its  position 
is  now  determined  by  inspection  through  the  speculum, 
and  if  it  prove  to  be  too  large  to  lie  smoothly  it  should  be 
removed  and  properly  trimmed.  It  is  then  reinserted, 
and  if  the  hearing-distance  be  not  increased  it  may  be 
moved  slightly  and  the  hearing  again  tested.  If  the  hear- 
ing is  improved  the  patient  can  readily  be  taught  to  intro- 
duce and  remove  the  instrument  as  he  would  an  artificial 
eye  ;  and  as  in  the  latter  case,  he  will  soon  become  so 
dexterous  as  to  do  it  with  more  facility  than  the  surgeon 
would. 

At  first  an  artificial  drum-membrane  should  be  worn 
only  a  few  hours  daily,  even  though  it  should  cause  no 
pain,  for  its  presence  may  induce  irritation  and  necessi- 
tate its  abandonment ;  later,  it  may  be  worn  from  the 
time  of  rising  to  that  of  going  to  bed.  With  proper  care 
one  will  last  weeks  or  months.  On  being  removed  from 
the  ear  the  instrument  should  at  once  be  carefully  cleansed 
and  placed  where  no  weight  comes  on  the  rubber  to  dis- 
tort its  shape.  Charles  E.  Hackley. 

MEMORY,  DISORDERS  OF  (Asynesia  or  Amnesia, 
Pseudamnesia,  Hypermnesia).  In  examining  troubles  of 
the  memory,  many  preliminary  considerations  of  a  ped- 
agogical and  philosophical  character  must  here  give  place 
to  the  mention  of  more  important  symptoms  that  consti- 
tute the  habitual  accompaniment  of  sundry  morbid  states 
when  this  faculty  is  affected. 

Mental  flights,  aimed  at  the  conception  of  memory  with 
a  view  to  tell  just  what  it  is  in  its  essence,  soon  come  to 
an  end  ;  scholastic  discussions  as  to  its  modes  of  exist- 
ence are  equally  fruitless  ;  and,  in  fact,  the  majority  of 
inquiries,  whether  critical  or  ontological,  as  to  the  nature 
of  the  most  brilliant  mental  attribute  that  we  possess, 
lead  but  little  beyond  the  girlish  definition  of  "some- 
thing that  we  forget  with." 

Doubtless  with  the  advance  of  science  we  shall  some 
day  have  clearer  notions  regarding  the  wreckage  of  the 
memory-train,  how  it  is  arrested  and  thrown  from  the 
rails,  how  shunted  off  on  the  side  track  of  forgetfulness, 
and  how  it  pursues  the  down  grade  to  oblivescence.  As 
a  matter  of  fact  the  phenomena  of  memory  are  equalled, 
if  not  surpassed,  by  many  of  an  analogous  character  in 
the  physical  world,  notably  in  the  pent-up  energy,  of 
seeds  and  eggs,  the  revivescence  of  dried  rotifers  when 
sprinkled  with  water,  the  phonographic  retention  and 
preservation  of  sound,  and  in  the  potential  energy  of  an 
electric  cell.  The  genesis  of  memory  is  no  less  strange 
than  the  elasticity  of  a  watch-spring  or  the  sprouting  of 
an  acorn  ;  its  shortcomings  and  deflections  are  no  less 
wonderful  than  the  modification  of  "the  heart-sounds  or 
the  troubles  of  stomachic  digestion  ;  and  the  transmission 
and  velocity  of  mental  associations  or  the  revival  of  long- 
distant  impressions  are  no  less  remarkable  than  the  warn- 
ing of  a  seismometer  or  that  slight  disturbance  in  the 
perpendicularity  of  the  Washington  Monument  from  the 
swaying  of  the  wind,  which  may  cause  a  burglar  alarm 
to  ring  in  San  Francisco. 

The  study  of  the  recall  of  ideas  and  the  notion  of  ob- 
jects produced  by  sensations  has  heretofore  been  pursued 
in  a  manner  prejudicial  to  science,  for  the  reason  that 
memory  was  considered  as  a  faculty  one  and  indivisible 
rather  than  as  an  attribute  of  the  mind  resulting  from 
the  reunion  of  its  elementary  functions.     Happily  the 


speculations  of  pure  reason  do  not  in  these  days  prevail 
against  facts  in  the  scientific  world,  and  this  error  no 
longer  exists  ;  memory  being  now  regarded  as  not  only 
a  fundamental  power  of  the  nervous  system,  but  a  gen- 
eral property  common  to  all  the  anatomical  elements. 
Doubtless  the  cells  of  gray  matter  throughout  the  body 
being  endowed  with  their  memory  like  those  of  the  per- 
ceptive centre,  may  account  for  the  existence  of  a  sense 
memory  as  well  as  a  memory  in  the  motor  and  intellect- 
ual centres.  Some  writers  even  speak  of  memory  as  a 
general  function  of  organized  matter,  and  attempt  to 
show  the  reality  of  the  memory  doctrine  in  disease — a 
neurosis  itself,  according  to  late  authority,  being  merely 
the  "self-existent  memory  of  a  disordered  reflex"  (see 
Dr.  Charles  Creighton,  "  Illustrations  of  Unconscious 
Memory  in  Disease,"  London,  1886).  The  present  ten- 
tative having  to  do  with  cerebral  memory  only,  its  scope 
will  be  purely  clinical  and  pathological,  and  it  presup- 
poses on  the  part  of  the  reader  a  knowledge  of  the  dif- 
ferent species  of  normal  memories. 

In  studying  the  lines  of  descent  of  organic  beings  phil- 
osophical biology  recognizes  the  influence  of  atavism  not 
only  in  the  anatomical,  but  in  the  pathological  and  even 
intellectual  order.  Philogenie  heritage  manifests  itself 
in  connection  with  memory.  Certain  ancestral  substrata, 
having  been  realized  in  time  and  space,  may  crop  out  in 
the  form  either  of  a  new  evolution  or  of  a  pathological 
reversion.  This  morbid  atavism  may  be  studied  in  the 
pleasures  and  pains  of  memory  that  are  transmitted  as 
antecedent  syneses  from  remote  ancestors  ;  in  the  abnor- 
mal reminiscences  and  reproductions  of  sleep  and  dreams; 
in  the  special  conditions  of  somnambulism  and  insanity  ; 
in  the  reversions  of  speech  common  to  some  savage  races 
and  to  aphasics  ;  and  in  the  reversions  arising  from  de- 
fective evolution  and  nutrition. 

A  common  example  of  the  last  is  found  in  thcroid 
idiots  in  whom  the  dominant  aberrations  of  a  brute-like 
character  are  unaccompanied  by  signs  of  morphological 
reversion.  Defective  development  of  the  brain  of  idiots, 
backward  children,  and  certain  imbeciles  or  cretins,  known 
as  agausic  amnesia,  is,  next  to  dementia  and  general  pare- 
sis, the  most  common  cause  of  deficient  memory.  Most 
individuals  of  this  class  are  incapable  of  acquiring  or 
keeping  the  least,  notion,  yet  exceptions  occur  to  the  rule, 
since  some  idiots  have  been  known  to  possess  remarkable 
memory  for  adjectives,  and  others  have  shown  excep- 
tional ability  to  preserve  and  reproduce  the  impressions  of 
certain  objects,  as  localities,  figures,  dates,  and  the  like  ; 
while  others  still  have  phenomenal  memory  of  auditive 
impressions,  as  in  the  case  of  the  negro  musician  ' '  Blind 
Tom." 

A  peculiar  psychic  state  in  which  the  mind  seems  to 
work  retrogressive^'  is  witnessed  in  the  condition  known 
as  pseudamnesia.  It  consists  in  a  belief  in  the  remem- 
brance of  facts  that  have  never  existed.  This  state  of 
consciousness  on  the  part  of  the  subject  in  reality  is  new, 
but  the  illusion  consists  in  believing  the  state  of  conscious- 
ness to  be  a  repetition  of  a  former  experience.  Medical 
authors  record  but  few  cases  of  this  trouble  of  the  mem- 
ory, which  they  appear  to  have  confounded  with  illusive 
transformations  and  double  consciousness,  and  have  been 
somewhat  unfortunate  in  naming.  Eyselin,  for  instance, 
in  Arch iv fur  Psychiatric  und Nervenh ra td ,h i  iten ,  v.  Band, 
2  Heft,  p.  575,  with  a  view  to  throwing  additional  light 
on  the  illusions  of  memory,  reports,  under  the  title  of 
"  Erinnerungstauschungen,"  the  case  of  a  woman  in  the 
fourth  month  of  her  first  pregnancy,  who  was  ' '  con- 
tinually troubled  to  recollect  something,  but  is  unable  to 
recognize  what  this  something  is."  The  foregoing  con- 
dition, though  suggestive,  can  hardly  be  said  to  be  paral- 
lel to  the  state  of  mind  mentioned  in  the  ' '  Confessions  "  of 
St.  Augustin,  who  says :  "The  mind,  when  it  tries  to  re- 
member something  it  knows  it- has  forgotten,  has,  as  it 
were,  hold  of  part  and  thence  makes  quest  after  the  other 
part." 

This  trouble  of  the  mind,  which,  in  plain  English,  is 
false  memory,  may  be  either  spontaneous  or  provoked, 
and  is  usually  associated  with  an  anomalous  working  of 
the  mind  that  eludes  the  subtlety  of  our  apprehension. 
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I"  .  morj  may  be  compared  to  tin  of  ghosts 

pirits,  in  which  the  subject  of  the  delusion  actually 

far  as  his  own  cons<  tells  him,  but 

Iswroi     in  •  ■ :  hat  othei  a  si  e  them  as  he  does  .  bo 

a  pseudamnesic,  jud    bis  ow  a  cons*  i< 

ically  receivi  ei  ience  the  im 

that  sani  ma  diffi 

poinl  01   '  ill   as  an   I  li/alion  in  the 

past.     Whether  the  appi  ol   repetition  in  cases  of 

raise  memory  is  or  is  not   the  i  tion  of  a 

formi  .  we  know  thai  false  memory  is 

tly  observed  in  vivid  hall  states,  which  si 

to  favoi  i  i  esentations  of  the 

mind     0 F  these  states  is  persecutional  insanity.    The 

dition  is  also  sometin  iatedwith  paral]  is  and 

fevers. 

A  more  instructive  object  of  study  than  pseudamnesia 
is  the  rather  curious  condition  known  as  hypt  rmnesia,  in 
which  the  revivescence  of  ideas,  of  objects,  or  ol  facts, 
relates  to  anterior  impressions  long  past  thai  seem  to  have 
lieen  :  i  o  en.  The  reversion  in  this  condition  is  brought 
about  by  abnormal  functioning  of  the  brain;  bul  just 

where  the  deflection  >•    in    inexcitati E  the  memory 

ii  is  difficult,  if  not  impossible,  to  say.  since  this  attribute 
differs  widely  in  each  of  us  and  is  subject  to  psychic 
changes.  We  may  remark,  however,  that  when  these 
psychic  "changes  are  of  such  a  nature  as  to  destroy  the 
current  presumptions  founded  on  the  healthy  relations  ,,i 
the  memory  to  the  elementary  functions  of  the  mind,  a 
pathological  condition, of  the  memory  is  present. 

I  Iver-aelivity  of  memory  may  OCCUr  in  numerous  pin  B- 

iological  circumstances.  Many  of  us  have  witnessed  it 
in  youthful  prodigies  at  school,  whose  brain  and  memory 
•me  subsequently  weakened.  It  has  often  been  noticed 
by  persons  while  Baying  their  prayers  at  night  before  going 
to  bed  thai  the  memory  becomes  unusually  vivacious, 
calling  up  long-forgotten  episodes  of  childhood  in  the 
most  surprising  manner.  This  may  be  accounted  for  by 
the  etloit  of  the  mind  to  bring  itself  in  relation  with  the 
infinite  and  by  the  change  in  the  cerebral  circulation 
broughl  about  by  the  kneeling  posture.  Often  in  writ- 
ing 1  have  found  memory  reealeilraiit  as  to  certain  facts. 

winch  have  come  i,,  me  instantly  on  changing  my  bodily 
posture  in  such  a  manner  as  to  bring  about  a  sudden 
change  in  the  cerebral  circulation.  Many  persons  in 
whom  Strong  tea  or  collee  produces  insomnia  know  how 
the  mind  teems  with  old  recollections  during  this  stale 
of  wakefulness ;  it  has  also  been  remarked  that  certain 
women  during  the  menstrual  period  give  birth  to  memo- 
that  come  and  go  with  the  suggestiveness  of  parox- 
is;  and  everybody  has  observed  that  remembrances 
aii  depicted  with  more  vividness  during  dreams. 

As  a  rule,  the  exaltation  oi  dream  memory  is  of  a 
transitory  character;  bul  it  goes  to  illustrate  that  the 
mind  is  often  recipiently  active,  though  not  percipiently 
bo  and  that  the  fund  of  our  memory  is  richer  than  it  seems 
to  us  \  case  in  point,  remarked  by  myself,  is  that  of 
an  intelligent  and  \<  rsatile  Washington  correspondent  of 

a  New  \  d.  who,  some  years  ago,  at  a  time  when 

the  dl8COVery  Oi  a  private  cipher  turned   the   destiny  of  a 

presidential  i  dreaml  one  night  of  a  novel  and 

improved   system  tor  Bending  cipher  dispatches.     The 

ter  was  presented  with  such  vividness  to  the  mind 

that  he  liappii  m   on    w  aking, 

has  preserved  a  copy  of  it  to  he  used  when  occasion  shall 

and  unaccountable  part  pf 
this  affair  to  the  dreamer  is  that  lie  had  never  given  the 

matter  of  cipher  dispatches  the  least  attention,  hut,  on 
I  otrary .  h  voided  ii. 

Otnaloua   conditions  of  the   memory,   b 
their  occurren  rmal  sleep,  may  he  provoked  by 

Hi'  ingesti f  hash  esh  and  i  i  rtain  othi  i  cerebro  spinal 

stimulants,  as  opium,  oxide  of  carb  a  and  also 

bj   anffisthetii  occur  to  many  the 

old  i  if  the  man  w  ho.  having  lost  a  package  when 

drunk,    had    to    gel    drunk    a    second    time   to    reineii 

re   he   had   left  it.      Most    medical    men   have   noticed 

diat  during  th  of  anaesthesia,  when  the  Mood  is 

that  the  "  idle  comments  of  the  brain"  usually 


turn  to  the  events  of  childhood,  and  many  arc  familiar 
with  instances  of  old   I  in  persons  who,  during 

anaesthetic  Bleep,  speak  only  in  their  native  langu 
which  they  have  not  used  lor  years.     According  to  the 
narratives  of  many  drowning  persons  who  have  escaped 

the    last    consequences    of    asphyxia,   this  condition   was 

attended    by    general   exaltation    of  the  memory  of  such 

'  ii  ii-  that  their  whole  previous  conscious  existence 
seemed  to  pass  before  them  in  panoramic  review.  Hy- 
permnesia  exists  to  a  marked  a  the  somnambulic 

state,  am!  i-  almost  always  present  in  the  provoked  sleep 

Of  hypnotism   anil   in   the  ecstatic  and   hysteric  stiiies.      I 

have  also  observed  it  in  persons  whose  minds  have  be- 
conn  red  by  spiritualism,  and  I  recollect  the  in- 

stance ol  a  so-called  medium,  a  hysterical  woman  in  bad 
health,  who  on  occasions  would  recite  and  compose  with- 
out relevancy  or  logical  sequence  poems  and  verses  by 
the  hour,  and  this,  to.,,  with  a  volubility  and  facility  of 
execution  of  which  she  had  :  o  capable  when  iu 

a  state  of  g 1  health. 

Besides  the  existence  of  hypermnesia  in  these  border- 
land conditions,  ii  may  appear  in  divers  other  situations 

of  a  strictly  pathological  character,  such  as  lexers,  mani- 
acal excitement,  the  prodromic  period  of  certain  brain 
affections,  and  in  particular  during  tin-  period  of  exalta- 
tion in  circular  insanity,  I  Inc.,  d  this  excep- 
tional but  transitory  Buperactn  it  v  of  memory  in  a  caa 
acute  mania  in  the  Danvers  Asylum.  The  patient,  an 
illiterate  man  of  low  tastes,  recited  with  the  greatest 
volubility  the  reclaims  of  showmen  and  patent-medicine 

men.  parts  of  political  .stump  speeches,  and  portions  of 
salvation-army  sermons,  interspersed  with  obscene  re- 
marks. The  whole  jumble  of  stored-up  impressions  was 
disengaged  without  regard  to  filiation  or  relativity,  and 
they  were  of  such  a  character  that  they  could  not  by  any 
possible  effort  be  recalled  when  the  mind  was  acting  in  a 

regular  way. 
The  observance  of  cases  of  hypermnesia  appears  to 

have  been  comparatively  rare  in  asylum  practice.  Dr. 
<;■  ddini:.  in  charge  of  the  Government  Ilospii;,i  f,,r  the 
Insane,  informs  me  that  he  has  seen  but  two  instai 
one  in  a  woman,  the  other  in  a  man.  who  Buffered  from 
dementia  of  alcoholic  origin.  In  the  earlier  Btage  of  his 
trouble  this  man  showed  a  surprising  memory  for  the 
smallest  details  of  his  profession — that  of  chemist — and 
for  the  minor  events  and  scenes  of  his  previous  life  ;  but 
the  augmentation  of  memory  was  only  transitory,  hav- 
ing been  replaced  by  progressive  amnesia.  Dr.  Forbes 
Winslow,  in  a  popular  article  on  "  Mad  Actors"  in  the 
PaU  Wail  Budget  of  October  14,  1886,  mentions  the  ap- 
parently wonderful  memory  id'  insane  actors  whom  he 
has  known  to  repeat  lines  with  perfect  accuracy. 

The  transitory  character  of  hypermnesia  has  led  many 
to  regard  as  apocryphal  the  stories  of  old  authors  regard- 
ing the  permanent  exaltation  of  memory  resulting  from 

traumatic  and   other  causes   that    profoundly   affect    the 

circulation    and    nutrition    of  the    intracranial    contents. 

Vet  there  is  reason  to  believe  that  hypermnesia  maj 
suine  a  permanent  form.     It  is  reported  to  have  been 
rved  after  various  morbid  excitations,  as  small-pox 

and  brain  concussion,  and  as  one  of  the  results  of  Senile 

decline. 

Morbid  excitation  <-f  memory  is  les^  common  than 
forgetfulness  or  the  want  of  memory,  arising  from  weak- 
ness or  from  trouble  in  the  laws  that  register  it.  Some 
writers  doubt  whether  perversions  of  memory  can  be 
i  those  "I  enfeebh  ment.  In  tact,  an  anal- 
og} nol  \  te  is  the  vaso-motor  cnfeeblement  and 
hyperesthesia  ol  an  inflamed  finger. 

ble  diminution  or  total  los>  of  the  memory  is  old 

in  BCience,  and  authors  Of  the  past  generation  have  added 

to  the  eoi  the  subject  by  making  as  many  as  ten 

ies,  w  Inch  are  of  DO  practical  value    to  the  pin  sieian, 

i-  they  are  in  reality  only  different  degrees  of  the 

same  psyi  hie  state.     I  hi  old  term  amnesia,  according 

Lay  cock,  is  objectionable  on  the  ground  of  being  too 

ral,  and  signifying  loss  of  both   retention  and  rcini- 

•  reminiscence  alone.     He  uses  the 

preferable  term  to  express  the  perturbation  or 
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the  absence  of  the  synetic  principle,  which  is  defined  as 
the  process  resulting  from  the  combined  mental,  vital, 
and  physical  energies  and  subserving  to  the  retention, 
conservation,  and  accumulation  of  knowledge  and  ex- 
perience. 

The  facts  of  asynesia,  owing  to  their  semeiological  and 
diagnostic  value,  are  of  great  interest  from  a  clinical 
point  of  view.  They  should,  however,  be  studied  not  as 
something  belonging  to  an  imaginative  morbid  entity, 
but  rather  as  a  symptom  that  may  occur  in  various  cere- 
bral troubles  of  a  neurotic,  organic,  or  traumatic  nature, 
since  asynesia  is  almost  always  symptomatic  of  other  dis- 
eases of  the  organism,  and  rarely  exists  without  concom- 
itant sensory,  motor,  or  intellectual  trouble. 

Since  it  has  been  shown  that  memory  is  a  complex 
mental  operation,  in  which  all  the  intellectual  faculties 
concur,  and  consisting  of  not  one  but  several  memories, 
its  asynesic  condition  must  lie  studied  according  as  the 
memory  is  affected  in  its  entirety,  or  as  certain  groups 
of  recollections  are  affected.  In  other  words,  asynesia 
may  be  general  or  partial.  It  may  also  be  congenital  or 
acquired,  transitory  oY  durable.  In  the  congenital  form 
general  debility  of  memory  is  the  rule,  but  exceptions 
sometimes  occur,  partial  memory  being  found  to  exist  in 
many  idiots.  This  fact  has  been  turned  to  account  in 
their  education,  and  Ribot  thinks  that  the  methodical 
study  of  the  limited  partial  memories  as  occurring  in 
idiots  would  enable  us  to  determine  the  anatomical  and 
physiological  conditions  of  memory. 

Asynesia  of  a  temporary  character,  being  a  morbid 
curiosity,  is  interesting  from  a  psychological  rather  than 
from  a  clinical  point  of  view.  Its  occurrence  being  a 
matter  of  current  observation  would  seem,  however,  to 
merit  more  than  passing  remark.  In  this  form  one  or 
several  blanks  may  occur  in  the  patient's  memory  from 
pathological  circumstances.  He  forgets  all  that  relates 
to  a  period  of  his  existence  more  or  less  long;  but  the 
memory  is  intact  regarding  the  recollections  that  belong 
to  previous  states,  or  to  those  following  the  period  of  the 
attack.  The  suspension  may  be  but  momentary,  or  the 
memory  may  be  eclipsed  for  }-ears  and  then  suddenly  re- 
turn. The  facts  of  temporary  asynesia  are  well  known, 
and  illustrative  examples  are  to  be  found  in  medical  and 
other  works.  Those  occurring  in  sleep  and  dreams  are 
such  that  anyone  may  note  and  inspect  in  himself — a 
subjective  observation  that  may  be  turned  to  account  in 
the  investigation  of  other  temporary  amnesias  of  a  path- 
ological order,  as  the  amnesia  of  vertigo  and  of  epilepsy. 
It  is  well  known  thai  epileptics,  on  regaining  conscious- 
ness, have  not  the  least  remembrance  of  the  automatic 
movements,  impulsive  acts,  and  even  delirious  phenom- 
ena that  often  accompany  the  fit.  During  the  epileptic 
dream  consciousness  falls  to  a  minimum,  and  the  patient 
acquires  a  sort  of  mental  automatism,  of  which  he  has  no 
recollection  whatever  on  coming  to  his  senses.  A  great 
number  of  examples  of  this  kind  have  been  observed. 

Transitory  asynesia  is  of  common  occurrence  in  hys- 
teria and  in  what  are  known  as  the  syggignostic  condi- 
tions, as  ecstasy,  catalepsy,  and  somnambulism,  in  which 
the  patient  has  acquired  a  sort  of  double  personality. 
A  brief  gap  in  the  memory  may  follow  various  ner- 
vous commotions,  as  cerebral  shock  or  traumatism,  syn- 
cope, strong  impressions  of  fright,  anger,  chagrin,  and 
the  like.  Momentary  disturbances  of  the  memory  have 
been  known  to  occur  on  exposure  to  intense  cold  (see 
Cold,  Effects  of).  Firemen  exposed  to  the  opposite 
condition  have  also  been  noticed  to  be  similarly  affected 
as  regards  the  memory.  After  shipwrecks  and  disas- 
trous retreats  of  armies  the  same  phenomenon  has  been 
observed.  The  subject  has  been  so  often  mentioned  in 
connection  with  the  famous  retreat  from  Moscow  as  to 
render  a  detailed  reference  unnecessary.  Soldiers  after 
battle  often  have  temporary  amnesia,  being  unable  to 
recall  their  experiences  until  several  hours  have  elapsed, 
and  the  same  thing  has  occurred  to  persons  that  have 
made  balloon  ascensions.  Others  have  been  known  to 
leave  home  for  a  period  of  several  days  and  commit  de- 
linquent acts  without  recollection  of  the  same,  and  it  has 
often  happened  to  sailors,  whose  memory  has  been  tem- 


porarily impaired,  whether  from  alcohol  or  other  cause, 
to  come  suddenly  to  their  senses  a  long  way  at  sea  on 
board  a  whaleman  or  a  merchantman,  only  to  find  that 
they  have  been  "  shanghaied.'' 

Temporary  asynesia  has  been  noticed  to  follow  other 
circumstances  of  a  somewhat  different  nature,  as  the 
introduction  of  poisonous  substances  into  the  econo- 
my, which,  interfering  with  the  chemical  constitution  of 
the  blood,  bring  about  profound  disturbance  of  the  cell- 
elements.  That  of  nicotinic  origin  is  common  in  great 
smokers,  among  whom  exists  a  weakness  of  memory  es- 
pecially for  proper  names.  The  ingestion  of  various 
drugs  may  cause  the  same  effect.  The  temporary  efface- 
ment  of  memory  from  anaesthesia  is  well  known,  and 
that  of  alcohol  is  a  matter  of  current  observation.  Per- 
sons under  the  influence  of  alcohol  often  commit  misde- 
meanors, and  even  crimes,  such  as  attempts  at  murder  and 
other  impulsive  acts,  which  they  afterward  totally  forget 
— the  period  of  mental  activity  in  this  condition  is  as 
though  it  had  never  been.  Its  stud}-  is  of  interest  as  re- 
gards forensic  medicine. 

Besides  the  occurrence  of  transitory  asynesia  from 
alteration  of  the  blood  by  infection  or  toxaemia,  it  may 
follow  various  troubles  of  the  cerebral  circulation,  as  that 
of  hyperemia,  or  of  anaemia.  Congestion  following  the 
suppression  of  old  suppurations,  haemorrhoids,  or  of  the 
menses,  and  sunstroke,  may  provoke  this  trouble.  It 
may  also  occur  after  excessive  haemorrhage  and  venery, 
after  privation  and  fatigue,  and  after  various  physical  or 
moral  causes.  One  of  these,  which  is  rather  physiologi- 
cal than  pathological,  is  the  influence  of  the  progress  of 
age.  All  of  us  know  of  old  people  that  hunt  for  their 
supposed  missing  spectacles  while  wearing  them  on  the 
top  of  their  head.  I  recall  an  instance  of  an  old  clergy- 
man, who  seldom  recognized  his  wife  when  away  from 
home  ;  another,  of  a  pseudo-scientific  man  whose  head, 
like  an  intellectual  garret,  will  not  retain  the  simple  fact 
that  he  has  ordered  champagne  for  dinner  ;  and  still 
another,  of  an  old  gentleman  who  often  forgets  whether 
or  not  he  has  lunched,  and  in  order  to  ascertain  that  fact 
is  obliged  to  ask  his  secretary. 

Past  events,  which  are  the  property  of  the  memory  up 
to  the  time  of  some  accident  causing  a  cerebral  commo- 
tion, may  be  temporarily  effaced.  The  profound  im- 
pressions of  falls,  or  of  puerperal  and  other  troubles  that 
affect  the  nerve-cells,  are  sufficiently  illustrative.  Whyrn- 
per,  in  his  "  Scrambles  in  the  Alps,"  gives  an  interesting 
account  of  the  temporary  asynesia  of  a  retroactive  char- 
acter that  followed  his  fall  of  two  hundred  feet.  Some- 
times there-will  be  an  apparent  loss  of  several  years  of  life. 
Cases  are  known  in  which  women  have  forgotten  the 
fact  of  marriage,  and  even  of  pregnancy. 

Temporary  suspension  of  the  memory  is  often  of  a 
grave  character,  and  may  not  return  except  by  re-educa- 
tion. All  previous  syneses  are  wanting,  and  there  is 
left  but  a  few  latent  aptitudes,  by  means  of  which  we 
are  enabled  gradually  to  form  a  provisional  memory. 
With  improvement  of  the  nutrition  of  the  nerve-elements 
this  condition  may  suddenly  disappear,  and  the  hitherto 
sluggish  brain  be  lighted  up  by  the  spark  of  the  original 
memory. 

Certain  states  of  the  vascular  system,  suspension  of  in- 
hibitory action,  and  the  like,  may  give  rise  to  an  inter- 
mittent confusion  of  personality  known  as  periodic  asy- 
nesia. This  is  simply  a  disturbance  in  the  general  sense 
of  unity  in  our  body,  which,  in  passing  through  alternate 
phases,  forms  two  association  centres  and  a  consequent 
double  personality,  each  of  which  is  endowed  with  sepa- 
rate memories.  It  is  a  singular  nervous  trouble,  found 
principally  in  neuropathic  or  hysterical  individuals,  and 
though  instructive  rather  from  a  psychological  point  of 
view,  its  facts  m:iy  be  turned  to  clinical  advantage. 

The  elements  of  periodic  asynesia  are  to  be  found  in 
certain  cases  of  drunkenness,  as  in  the  instance  already 
cited,  of  a  person  who  could  not  remember  where  he  had 
left  a  package  until  he  got  drunk  again.  The  general 
characters  of  periodic  asynesia  are  also  exhibited  in  the 
phenomena  of  the  somnambulic  state,  where  the  patients, 
on  regaining  consciousness,  have  no  recollection  of  the 
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crisis  jusi  passed,  but  can  recall  the  circumstances  ol  ili<- 
penullim 

Mi  i  imp]  •  examples  of  periodic  asynesia  occur  in 
those  singiilai  cases  in  which  the  patient,  usually  after  a 
lit  hi  somnolency,  passes  alternately  from  one  state  to  an- 
othi  i    and  apparently  leads  a  two  fold  life. 

The  alternation  of  the  two  personalities  i-  very  distinct 

in  -  3ucb  often  & is  under  the  observation 

of  neurologists,  and  typical  cases  ol  asynesia  and  an 
sia  are  matters  ol   medical  record  easuj  accessible.     I' 
maj  be  remarked  that,  for  the  purpose  of  study,  tin 
animation  of  these  morbid  facts  is  better  than  the  perusal 
of  dry  definitions  and  of  cold  abstract  descriptions. 

Putting  aside  the  old  tendency .  so  prejudicial  to  science, 
of  personifying  an  abstraction,  and  acknowledging  the 
existence  l  unequal  and  independent  forms  of 

memon  in  one  and  the  same  individual,  we  are  led  t<> 
iii/r  the  fact  thai  asynesia  may  affect  certain  i 
recollection  and  leave  the  rest  intact.  There 
ognition  nt  this  independence  between  different  forms  of 
mi  mories  has  led  to  tin-  cr<  ation  of  a  type  known  as  par- 
amnesia or  amnesia.  It  concerns  a  restricted  group 
of  recollections  only,  bul  the  facts  of  the  order  art  of 
common  observation  in  clinical  medicine,  and  might  be 
<  ited  by  thousands.  Why  there  should  be  partial  1"--  of 
memory  relatively  to  certain  categories  of  recollections 
and  to  certain  epochs  of  existence,  or  why  any  one  of  the 
memories  of  the  sensation  of  touch,  of  auditive,  visual, 
or  olfactorj  Bensations  and  the  like,  should  be  forgotten 
and  the  memories  of  other  things  retained,  is  seemingly 
si  range  and  unexplainable. 

Owing  to  the  delicate  psychological  analysis  that  the 
simly  of  these  troubles  requires,  the  historj  of  partial  am- 
nesia is  still  incomplete.  It.  however,  we  resolve  mem 
on  into  a  variety  of  memories,  the  consideration  of  the 
subject  is  mucb  simplified  ;  the  seemingly  non-existenl 
becomes  manifest,  and  the  limited  faculties  of  mind  are 
enabled  to  take  cognizance  of  the  unknowable. 

The  besl  known  facts  of  partial  asynesia  arc  those  that 
te  to  the  memory  of  auditive  or  of  visual  impressions, 
and  the  recollections  derived  from  these  impressions.  A 
change  in  the  circulation  and  nutrition  of  the  brain 
brought  about  by  fatigue  and  inanition,  may  cause  the 
loss  of  an  acquired  language,  which  returns  with  conva 
lescence.  This  is  often  noticed  among  sick  Germans  in 
our  large  hospitals.  When  mucb  exhausted  during  a  de 
scenl  in  a  deep  mine  in  the  Harz  Mountains,  Sir  Henry 
Holland  relates  that  he  utterly  forgot  every  word  and 
phrase  of  German,  and  did  nol  regain  them  until  after 
refreshment  and  rest,  Persons  have  been  known  to  lose 
all  knowledge  of  Greek  after  a  blow  on  the  head; 
others  have  entirely  forgotten  music  after  an  injury  ;  and 
in  others  the  psychic  blindness  has  <  xtended  to  the  loss 
ol  memory  of  substantives,  the  loss  of  .the  remembrance 
of  forms  of  objects,  their  relief  and  col,, ration,  and  of  the 
recollection  ol  personal  individualities.  Thus  temporary 
acritochromacy  may  occur  after  coming  fromaphotog 

rapher'a    "darkroom."      An    instance    has    lately    come 

under  my  observation.  A  knowledge  of  drawing  or 
writing,  or  of  Borne  other  handiwork,  may  be  lost  ;  the 
ability  to  read,  or  the  faculty  to  interpret  written  word-. 
which  also  depends  on  visual  memory,  may  disappear; 
and  the  loss  of  visual  memory  of  one-  most  intimate  ac- 
quaintance maj  happen.  An  elderly  man  at  a  public 
gallerj  has  been  known  to  Bee  the  passage  barred  by  a 
person  to  whom  he  apologized,  and  whii  h  was  only  his 
own  Image  reflected  h\  a  minor.  When  the  change  in 
tin  Intellectual  Btate  is  more  profound,  as  in  cerebral  soft- 
ening and  a  certain  degree  of  dementia,  the  patient's  rec 
ollection  of  faces  is  nol  revived  even  by  thai  association 
know  ii  as  "  contiguity  in  place,"  and  the  in—  of  memory 

i-    Ol    SUCh    a    nature   that    he    recognizee    I If   i-ee    ('. 

Cronigneau,  "Etude  cliniqui    ii    experimentale  -ur  la 

\i-i uentale,"  Th   de  Paris,  186 

The  species  of  partial  asynesia  thai  has  been  moat 
Btudied  i-  thai  of  signs.  'The  destructive  process  in  Bign 
amnesia  follows  a  progressive  decadence  from  proper  to 
common  noun-,  thence  to  verbs  or  pronouns  and  adjec 
tivi  -,  and  tiualh  to  emotional  language  and  gesture.     Ii 


may  be  remarked  that  I  ance  of  this  process  in 

an  inverse  order  may  afford  valuable  guidance  in  the 
practical  acquirement  ol  languages  Further  reference 
to  the  subject  would  Involve  repetition,  since  aphasia, 
agraphia,  and  amimia  have  already  been  treated  in  a 
]in\ ious  volume. 
The  gravest   form  of  diseased  memory,  and  the  one 

tno-t   commonly    nut    in   practice,    is    the   p  .tut- 

a  of  dementia  and  general  paresis.  It  differs  in  ail 
points  of  view  from  temporary  asynesia ;  it-  considera- 
tion being  no  longer  a  question  of  one  or  several  e 
that  pathological  circumstances  create  in  the  field  oi  re- 
collection, hut  of  a  -low  mid  i  oiitinuoii-  forfeiture  of  the 
memory,  which  may  had  to  complete  abolition. 

The  study  of  the  retrogression  of  the  memory  in  this 
form  throws  a  new  light  upon  successive  organization  ; 
for  in  the  break-up  of  the  mind,  the  failing  memory  fol- 
lowing a  fixed  law  of  dissolution,  which  proceeds  in  an 
order  inversely  to  that  of  evolution,  exhibits  memory  as 
a  biological  tact,  and  thereby  simplifies  its  discussion, 

Thi-  reverse  course  in  tin-  process  of  restoration  -  <  in- 
to have  been  observed  by  former  writers,  although  but 
few  cases  an-  cited,  since  it  i-  such  a  rare  occurrence  to 
note  recovery  from  amnesia  when  progressive.  Louver- 
Villcrmay  remark-  that  "  memory,  when  in  process  of  re- 
establishment,  follow-  an  order  inverse  to  that  followed 

when    in   decay   ;   event-,  adjectives,  substantives,    proper 

name-."  Taine.  in  hi-  work  on  "  Intelligence,"  speaking 
of  the  revival  and  obliteration  -%jf  images,  narrate-  the 
case  of  a  celebrated  Russian  astronomer,  w  Inch  illustrates 
thi-  law  of  regression.  The  events  of  the  previous  day-. 
says  he.  wen-  forgotten,  then  those  of  the  year-  last  | 
and  so  on,  the  cha-m  gradually  increasing,  till  at  last  be 

could    recollect    only    the   events    of    hi-   childhood         His 

case  was  considered  hopeless  ;  but  by  a  sudden  stop  and 
unforeseen  return,  the  blank  was  tilled  up  in  an  inverted 

manner,  the  events  of  hi-  youth  tir-t  reappearing,  then 

those  of  hi-  manhood,  and  finally  the  more   recent,  those 

of  the  previous  day.     Hi-  memory  was  wholly  restored 

at  the  time  of  hi-  death. 

Bui  the  mo-t  confirmatory  example  is  that  reported  by 
ECoempfen  ("Metn.de  l'Academie  de  Medicine."  1835, 

vol.  i\    .  p     189     of  a  man  who  w  a-  pitched  from  a  hi 
lost  his   memory,  and  subsequently   regained  it.      The 

tacts   iii    thi-  case  are  well    noted,  and    being   detailed   at 

some  length,  prevent  the  citation  lure  of  mure  than  the 
following  Bummary  :  "The  loss  of  memory  was  in  the 
inverse  ratio  of  the  time  that  had  elapsed  between  the  sev- 
eral occurrence- and  his  fall,  and  the  return  of  memory 
was  distinctly  in  the  order  from  the  more  remote  to  the 
more  recent." 

Thi-  retrogression  of  psychical  life  t<>  earlier  -t.._ 
development  is  often  Been  in  eld  people,  who  are  prone 
to  retain  a  memory  for  old  things,  but  not  of  recent 
events,  norol  dale-  and  proper  nanus.  It  is.  however, 
as  before  remarked,  more  noticeable  alter  a  lesion  of  the 
brain  substance,  whether  traumatic  or  organic.  Proj 
she  loss  of  memory  may  result  from  diffuse  interstitial 
encephalitis,  or  from  brain  tumor-,  and  it  usually  fol- 
lows cerebral  haemorrhage  accompanied  by  hemiplegia. 
The  latter  accident  is  often  found  along  « ith  a  particular 
trouble  of  the  memory  of  word-,  which  causes  the  dis- 
turbance of  language  known  a-  aphasia.  The  more 
serious  disturbances  of  the  memory  may  be  sometimes 
confused  with  aphasia  ;  in  fact,  it  i-  difficull  to  draw  the 
line  between  them  and  the  aphasia  of  recollection. 

ressive  decadence  of  memory  of  words  advances 
with  the  structural  changes  of  the  brain.  All  the  organic 
affections  of  the  brain  arc  in  fact  accompanied  by  notable 

diminution,  or  total  |088,  ol  memory  ;  and  thi-  mental 
degradation,  when  observed  in  the  different  forms  of 
partial  alienation,  i-  a  genera]  Bign  of  the  passage  of  the 
di-i  a-c  to  chronicity,  or  to  dementia.  In  general  pan  sis 
memorj  becomes  mon  and  more  weakened  as  the  disease 
progresses  towards  dementia.  No  other  form  ol  lunacy 
affords  such  striking  illustrations  of  the  progressive  de- 
cadence of  memory.  Whether  relatively  to  recollections 
taken  in  certain  groups  or  taken  collectively,  the  march 
of  the  amnesia  is  on  the  down  grade  .  old  facts  a-  well  as 
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recent  ones  gradually  disappear  ;  registration  and  recall 
of  impressions  of  the  senses,  or  even  those  of  the  organic 
side,  are  reduced  almost  to  a  standstill,  and,  later  on,  the 
failing  memory,  like  a  dying  spark,  gradually  fades  away. 

In  considering  the  foregoing  types  many  of  the  patho- 
genetic and  etiological  conditions  have  already  been 
touched  upon  ;  but  in  order  to  be  more  explicit,  these 
conditions  may  be  further  and  more  systematically 
enumerated. 

First  among  the  long  series  of  causes  that  may  produce 
asynesia  is  old  age,  a  factor  rather  physiological  than 
pathological,  but  one  that  should  not  be  overlooked.  In 
the  matter  of  age  the  number  of  years  is  of  less  impor- 
tance than  the  physical  condition,  since  it  is  quite  possible 
to  be  chronologically  of  one  age  and  physiologically  of 
another. 

Change  in  the  elements  of  the  blood  brought  about  by 
infection  or  toxaemia  has  long  been  recognized  as  a  cause. 
Lucretius  and  Thucydides  mention  the  loss  of  memory 
that  occurred  among  the  survivors  of  the  plague  or  ty- 
phus. Permanent  and  durable  troubles  of  memory  often 
follow  cholera,  typhoid  and  rheumatic  fevers,  and  ex- 
cessive haemorrhages  ;  and  the  same  results  may  accom- 
pany certain  dyscrasic  maladies,  as  diabetes  and  uraemia. 
Inveterate  syphilis,  chronic  purpura  haemorrhagica,  alco- 
holic poisoning,  and  nicotinism,  are  also  common  causes. 
It  has  also  been  observed  after  chronic  pyaemia  contracted 
in  a  dissecting-room.  Slower,  but  none  the  less  remark- 
able, are  the  toxic  effects  of  lead,  mercury,  arsenic,  and 
carbon  dioxide.  Narcotic  medication  is  a  source  of  dis- 
turbance of  the  memory,  fantastic  visions  and  illusive 
transformations  often  following  the  ingestion  of  opium, 
hasheesh,  stramonium,  belladonna,  cannabis  indica,  gel- 
semium,  and  the  like. 

Another  pathogenetic  factor  is  the  trouble  of  the  cere- 
bral circulation.  There  may  be  pigmentary  degenera- 
tion of  the  cerebraHcells  from  senility,  or  the  sanguine- 
ous irrigation  of  the  brain-substance  may  be  too  much  or 
too  little,  or  defective  in  quality. 

Functional  trouble  of  the  nerve-cells  occupies  an  im- 
portant place  in  the  etiology  of  disorders  of  the  memory. 
Many  of  these  are  the  so-called  moral  causes,  as  anger, 
fright,  joy,  depression,  and  other  emotional  states.  Dr. 
Wiuslow,  in  an  article  previously  cited,  mentions  tempo- 
rary loss  of  memory  as  a  characteristic  feature  in  the 
madness  of  actors,  whose  condition  is  supposed  to  have 
been  caused  by  the  long  continuance  of  impersonating 
the  same  characters  night  after  night.  Cerebral  commo- 
tion, pain,  nervous  exhaustion  from  excess  of  work  or 
from  venery  ;  any  acute  mental  illness,  either  with  or 
without  bodily  disorder  ;  vertigo,  epilepsy,  chorea,  ma- 
nia, and  melancholia  with  stupor,  each  come  under  this 
category. 

The  last  and  most  apparent  causes  of  asynesia  are  those 
arising  from  vices  of  structure  or  from  anatomical  lesions 
of  the  brain-substance.  One  does  not  look  for  the  exist- 
ence of  memory  in  idiots,  in  microcephalic  and  hydro- 
cephalic children,  or  in  cases  of  infantile  cerebral  atro- 
phy ;  nor  is  it  expected  to  find  this  faculty  intact  when 
local  basilar  and  other  cerebral  symptoms  are  present ;  or 
when  the  brain,  especially  the  anterior  portion,  has  been 
seriously  disturbed  by  traumatism.  Loss  of  conscious- 
ness from  wounds  and  injuries,  and  its  effects  upon  the 
memory  of  preceding  events,  is  well  known  in  surgery. 
An  instructive  paper  on  this  subject,  by  the  late  Dr.  Frank 
H.  Hamilton,  is  to  be  found  in  The Sanita/rian,  New  York, 
February,  1876. 

Disorders  of  the  memory  holding  such  a  great  place  in 
mental  pathology,  their  diagnosis  merits  serious  study — 
not  that  there  is  any  difficulty  iu  recognizing  ordinary  de- 
grees of  impairment,  such  as  may  excite  the  alarm  of  the 
patient  himself,  or  even  in  recognizing  the  graver  form  in 
general  paresis,  of  which  the  patient  is  unconscious.  It 
is  in  slight  changes  of  the  memory  which  may  pass  un- 
noticed, or  in  those  that  may  be  mistaken  for  aphasia,  or 
in  cases  of  feigning  and  dissimulation,  that  the  diagnosis 
is  really  difficult.  Some  confusion  may  also  arise  in  ap- 
preciating the  difference  between  disordered  memory, 
melancholia,  mania,  and  idiocy.     The  feigning  6f  disor- 


dered memory  may  become  the  object  of  a  sham  with 
an  interested  party.  For  instance,  a  man  having  served 
in  the  military  or  naval  service  may  claim  a  disability 
from  loss  of  memory,  with  a  view  to  being  placed  on  the 
Invalid  Pension  List  ;  the  friends  or  lawyers  of  an  ac- 
cused person,  or  the  criminal  himself,  in  order  to  escape 
disgrace  or  punishment,  may  pretend  to  have  lost  more 
or  less  completely  the  recollection  of  the  act  for  which  he 
is  indicted,  and  of  the  attending  circumstances. 

To  ascertain  in  a  given  case  how  far  the  memory  is 
disordered,  one  must  compare  the  existing  with  the  pre- 
vious state  of  this  faculty,  and  take  into  consideration 
the  varying  psychic  state  of  the  individual.  The  study 
of  the  latter  being  complicated,  requires  close  analysis  of 
all  the  faculties.  Except  in  case  of  complete  dementia, 
the  patient  is  irritable,  impatient,  and  despondent.  To 
discriminate  between  amnesia  and  aphasia  is  almost  im- 
possible in  case  the  patient  is  illiterate,  but  the  difficulty 
is  not  so  great  when  the  faculty  of  writing  has  been  pre- 
served. Adroit  questioning,  taken  in  connection  with 
the  previous  history  of  the  case  and  the  clinical  facts  ob- 
served in  disordered  memory,  may  lead  to  the  detection  of 
feigning.  It  would  seem,  however,  that  an  incriminated 
person  who  pretends  to  have  no  recollection  of  the  act  is 
entitled  to  the  benefit  of  a  doubt,  although  he  may  recall 
other  facts,  as  proper  names  and  dates,  with  great  pre- 
cision. There  has  been  a  disposition,  both  from  a  medi- 
cal and  juridical  point  of  view,  -to  deny  the  reality  of  loss 
of  memory  in  such  cases  ;  but  the  study  of  facts  leaves 
a  doubt  as  to  the  exactness  of  the  postulate,  since  it  has 
been  shown  that  loss  of  memory  attends  many  forms  of 
lunacy,  and  may  exist  at  the  time  of  an  attack,  and  stop 
during  the  intervals. 

Loss  of  memory  following  organic  lesion,  dynamic 
trouble,  or  any  sudden  metabolic  disturbance  of  the  brain. 
may  recover  rapidly.  It  is  the  same  with  many  other 
cases  iu  which  the  trouble  disappears  with  the  removal  of 
the  cause.  But  the  prognosis  is  of  a  serious  nature  in  the 
progressive  amnesia  of  organic  brain  affections,  and  the 
congenital  defects  of  memory  in  idiots  and  cretins  are 
incurable. 

We  should  not,  however,  on  this  account,  neglect  to 
develop  any  germs  of  memory  that  may  be  left  in  these 
unfortunates  ;  for  memory,  in  addition  to  being  the  most 
unstable  of  the  faculties  and  the  one  most  easily  impressed 
and  modified  by  the  multitudinous  activity  of  the  nervous 
system,  is  more  than  any  other  susceptible  to  the  influ- 
ence of  education  and  good  cerebral  hygiene,  and  for 
that  reason  warrants  persistent  efforts  to  secure  its  devel- 
opment as  long  as  any  glimmer  of  the  faculty  is  left. 

Most  persons  know  that  a  weak  memory  may  be  ma- 
terially strengthened,  and  that  a  good  one  maybe  further 
developed  by  a  good  method  of  mnemonics.  Mnemo- 
nical  aids  promote  facility,  retention,  and  readiness,  as 
many  students  can  testify,  besides  leading  the  mind  into 
the  natural  channels  of  memory.  Who,  for  instance,  has 
the  least  difficulty  in  retaining  the  order  of  the  cranial 
nerves  after  committing  to  memory  the  following  : 

"  On  old  ,1/bnadnock's  peaked  /ops 
A  fine  auld  German  picked  some  Aops." 

All  the  modern  mnemonical  systems  are  founded  on 
some  such  arbitrary  associations,  and  teachers  of  this  art 
rely  principally  on  a  nomenclature  table  with  a  topical 
system,  and  homophonic  analogies.  The  student  will 
find  "  All  about  Mnemonics"  in  Middleton's  excellent 
little  work  (London,  1885).  The  subject  is  explained 
chronologically,  extending  down  to  the  system  approved 
by  Professor  Proctor  and  Dr.  Wilson. 

Since  so  much  may  be  accomplished  by  well-directed 
education  to  develop  memor}',  it  seems  reasonable  to  infer 
that  the  continued  and  intelligent  efforts  of  physicians 
may.  in  many  cases,  lead  to  its  complete  redintegration. 
This  inference  is  borne  out  by  facts  ;  for  we  may  do 
much  towards  rehabilitating  the  memory  by  re-education 
when  the  general  and  special  sensibility  remain  intact. 
Cases  of  progressive  asynesia  accompanying  old  age  or 
dementia  from  any  cause  are,  however,  not  amenable 
to   treatment.     Whatever  plan   is  adopted  should  have 
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chiefly  in  view  the  removal  of  the  cause  and  the  n  it 
tion  of  iin-  genera]  health.     Further  discussion  ol  these 
curative  means  would  lead  onlj  to  tedious  repetition  of 
man}  therapeutical  adages  and  of  the  laws  ol  personal 
In  gii  Irving  < '.  Rout 

MENIERE'S  DISEASE.— The  term  Meniere's  disease  has 
i'ii  )  indiscriminately  thai  ii    i-  safe  i"  assume 

that  '  -  have  anj  clear  ideas  w  ha' 

mean)  i"  express, 

I'  Meniere,  who  was  in  charge  of  a  dial'  and  dumb 
institution  in  Paris,  claimed,  in  a  paper  presented  i"  the 
lemj  "i  Medicine  of  Paris,  in  1861,  that  during  a 
practice  of  manj  years  he  bad  met  with  a  large  number 
iif  patients  who  always  presented  the  same  symptoms, 
which  symptoms  often  repeated  themselves  at  intervals 
during  weeks,  months,  and  even  years;  and.  as  a  rule, 
ended  with  the  destruction  of  the  hearing. 

In  his  memoir  (GazetU  Medical  *'<  Paris,  1861)  on  af 
fections  of  the  internal  ear  giving  rise  to  symptoms  of 
apoplectiform  cerebral  congestion,  In-  gave  pubhcity  i"  a 
series  of  observations  on  a  disease  hitherto  undescribed, 
presenting  the  following  clinical  picture:  There  is  an 
apoplectiform  attack  accompanied  by  tinnitus  annum. 
dizziness,  and  vomiting,  leading  in  loss  of  consciousness 
of  longer  or  shorter  duration.  These  alarming  Bymptoma 
buna  pass  off ,  leaving  only  a  staggering  gait,  which  also, 
as  a  rule,  disappears,  and  complete  recovery  takes  place, 
except  that  there  remains,  almost  always,  marked  deaf- 
ness, accompanied  by  continuous  subjective  noises  in 
the  car.  In  these  cases  an  examination  of  the  ear  re- 
veals no  visible  changes,  and  the  aural  trouble,  as  a  rule, 
remains,  jn  -pile  of  treatment,  incurable. 

A  narrative  of  oneof  his  cases,  in  practically  his  own 
words,  may  be  of  value-  "A  young,  robust  man  sud- 
denly experienced,  withoul  any  appreciable  cause,  vertigo, 
nausea,  and  vomiting,  the  pale  lace,  bathed  in  sweat, 
announcing  impending  syncope.  The  patient,  alter  Btag- 
gering,  became  deal',  and  tell  to  the  ground,  unable  t'» 
gel  up.  Lying  thus  on  his  hack  he  could  nol  open  his 
eyes  withoul  seeing  the  objects  around  him  apparently 
whirling  about  in  space  ;  the  slightest  movement  of  the 
head  increased  the  vertigo  and  nausea  :  and  vomiting  re 
curred  whenever  the  patient  attempted  a  change  of  posi- 
tion. These  conditions  were  in  no  way  dependent  upon 
an  empty  or  lull  stomach,  ami  occurred  during  perfectly 

g 1  health.      Though   of  short  duration,  their  character 

Was  SUCh   as  to   lead    the   physicians,  who  were   called,  to 

think  ol'  cerebral  congestion,  ami  to  prescribe  treatment 

in   conformity    with    this  View."      The  author   slates   that 

these  attacks  were  always  regarded  as  cerebral  conges- 
tion ;  that  while  the  general  health  remained  unimpaired, 
a  ci  rtain  tendency  to  dizziness  and  deafness  followed. 
A- all  the  functional  disturbances,  excepl  the  deafness, 

Booner  or  later  disappeared,  Meniere  was  led  to  suspect 

that  the  entire  chain  of  sympl 9  w  a-  due  to  disturbances 

in  a  Single  organ  ;  and,  inasmuch  as  tinnitus  and  deaf- 
ness   remained    even    alter   years,    although    the    patients 

were  in  the  best  of  health,  he  fixed  upon  the  ear  as  the 
Beat  of  the  trouble,  since  his  examination  si,,, wed  the 
external  and  middle  car  to  be  normal,  he  regarded 
the  labyrinth  as  ihe  pari  affected.  He  was  confirmed  in 
this  view  by  the  following  case :  A  young  woman,  travel- 
ling on  a  winter's  nighl  by  post-wagon,  while  having  her 
menses,  caughl  cold,  became  suddenly  deaf,  and  was  ad- 
mitted i"  "i i  the  Paris  hospitals,     There  was  found 

complete  deafness,  attended  with  symptoms  of  constant 
dizziness,  and  vomiting  on  the  slightesl  movement 
Death  occurred  on  the  fifth  day.  The  post-mortem  ex- 
amination showed  the  brain  and  cord  to  be  intact.  The 
semii  ircular  canals*  mtained  a  red  plastic  mass.  a  boi 

hi ly  exudation,  with  scarcely  a  trace  in  the  vestibule, 

ami  the  cochlea  was  entirely  free.  The  cause  of  death 
remained  unexplained. 

Having  mel  with  conditions,  similar  to  those  described, 
incases  ot  external  and  middle-ear  affections,  and  sup- 
ported by  the  experiments  ol   Flourens,  he  was  led  to 

seek   lor  ihe  cause  of  I  he  BJ  nipt  "ins  iii  Variations  Of  press 

ure  in  the  labyrinth,  with  conduction  through  the  chain 


of  Uttle  hones,  or  by  means  of  pathological  products, 
and  he  summarized  his  view  s  as  follow  s : 

1     An  auditory  apparatus,  hitherto  perfectly  normal,  call 
suddenly  become  the  seat  of  functional  disturbance,  con- 
sisting of  noises  of  a  variable  character,  continuous  or 
intermittent,  ami  accompanied  soon  by  a  greater  or 
diminution  of  ihe  hearing. 

2.  These  functional  disturbances  located  in  the  internal 
auditory  apparatus  can  give  rise  to  phenomena  that  are 
regarded  as  cerebral,  such  as  vertigo,  deafness,  uncertain 
gait,  turning  about,  and  falling;  and.  furthermore,  they 
are  accompanied  by  nausea,  vomiting,  and  syncope. 

::     These  accidents  of  an  intermittent  type  are  at 
followed  by  deaf  ness,  becoming  more  and  more  profound, 
though  the  hearing  i~  often  abolished  suddenly  and  i 
pletelj . 

•1.    All   this   leads  to  the   belief  that  Ihe   lesion  can- 
these  functional  troubles  is  located  in  the  semicircular 

canals. 

Exceptions  have  been  taken  to  these  propositions,  and 
we  will  consider  them  firel  from  a  physiological  stand- 
point. Although  phenomena  certainly  analogous  toll: 
pictured  by  .Meniere  had  been  described  before  his  time, 
lie  was  ihe  iii  si  to  regard  them  as  indicative  ot  a  special 
form  of  disease. 

It  is  a  well  known  fact  that  Flourens  claimed  from  his 
experiments  that  1"--  of  co-ordination,  among  other 
phenomena,  resulted  from  destruction  of  the  semicircu- 
lar canals;  and  Czermak  founoVliu  his  experiments  that 
vomiting  also  resulted,  (ioltz  also,  by  his  experiments, 
confirmed  Flourens'  views,  ami  claimed,  still  further,  that 
the  semicircular  canals  arc  the  peripheric  organs  of  the 
BO  (ailed  sialic  sense.  Boettcher,  who  is  supported  by  von 
Bergmans,  claims  that  the  phenomena  observed  from  de- 
struction of  the  semicircular  canals  are  to  be  referred  to 
injuries  of  the  cerebellum,  especiallv  of  the  <wj 
forme,  lesions  which  of  themselves*are  competent  to  ex- 
plain all  the  vertiginous  symptoms.  Hbgyes  asserts  that 
the  cause  of  tin-  vertigo  is  an  injury  to  the  labyrinth 
alone,  especially  the  vestibular  nerves. 

Quite  recently  Baginskyl  /»  rlin.  klin.  Woch.,  February, 
1885),  by  an  exhaustive  repetition  of  the  experiments  upon 
the  semicircular  canals  of  pigeons,  has  endeavored  to  show 
that  the  vertiginous  phenomena  are  observed  only  in  con- 
nection with  lesii.ns  of  the  brain  (cerebellum,  medulla 
oblongata,  corpora  quadrigemina),  which  of  thema 
s.  rve  t"  explain  them.  J!aLrinsky  in  his  experimi 
found  that  increased  pressure  in  the  middle  ear  prod 
dizziness,  along  with  nystagmus,  in  guinea-pigs 
also  perforating  the  membrana  tympani  and  injecting 
fluids,  or  blowing  in  air.  or  filling  the  middle  ear  with  a 
column  of  fluid.  In  all  these  cases,  where  the  phenom- 
ena in  question  appeared,  autopsy  showed  rupture  of  the 
membrane  of  ihe  round  window,  hvpera-mia  and  (edema 
of  the  brain,  and  inflammation  or  hannorrhages  into  the 
parts  of  the  brain  adjacent  to  the  car.  lb-  showed,  further, 
that  tin-  fluids  or  the  air  inject*  d  reached  the  brain  through 
ihe  aquseductus  cochlear  and  produced  direct  irritation. 
especially  of  those  parts  of  the  brain  (corpus  restiforme) 
whose  irritation,  according  to  the  older  observations  i  Ma 
gendie,  Brown  B£quard,  and  others),  excite  the  symptoms 
in  question.  (For  an  analysis  of  Bagmskvs  work,  see 
Bulenburg's  "  Real  Encyclopadle,"  vol.  viii.) 

Lucae  says  thai  without  rupture  of  the  membrane  of 
the  round  window,  pressure  in  the  middle  ear,  in  man, 
excites  (in  a  transitory  manner)  phenomena  closely  allied 
to  the  complex  of  symptoms  of  Meniere,     'lhis  be  has 
show  u  on  a  series  of  ear-patients  with  perforated  drum 
membranes  and   patulous  Eustachian   tubes,  whose  mid- 
dle ears  were  exposed  t"  a  suddenly  increased  pressure 
of  air.     The  most  Important  appearance  noted  by  Lit 
wi  n  disturbances  on  the  part  of  the  eyes  (double  vision, 
apparent    movements  of  objects,  abduction',  which  ••■ 
the  chief  producers  of  the  dizziness  ;  and  everything,  be 
says,  Bhowed  that  the  pressure  suddenly  communicated 
through    the    labyrinth   window,    probably   through  the 
aquseductus  cochlea-,  produced  a  corresponding  inci 
of  i  i   ihe  cerebro-spinal  fluid,  and  irritation  at 

the  base  of  the  brain. 
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Clinically  considered  there  can  be  no  question  as  to  the 
truth  of  the  phenomena  as  pictured  by  Meniere,  although 
so  far  neither  physiology  nor  pathology  has  been  able  to 
determine  their  absolute,  or  even  their  chief,  cause.  Still, 
there  seems  to  be  a  pretty  general  agreement  that,  as  there 
are  both  physiological,  pathological,  and  clinical  facts  that 
militate,  in  whole  or  in  part,  against  Meniere's  conclu- 
sions, we  should  refuse  to  recognize  the  term  "Meniere's 
Disease,"  as  the  expression  of  a  special  affection  whose 
seat  is  in  the  semicircular  canals,  and  whose  sole  cause 
is  that  claimed  by  him,,  and  simply  describe  such  cases 
under  the  heading  of"  Meniere's  Complex  of  Symptoms." 

To  conclude  this  part  of  the  subject,  we  will  say  that 
when  an  individual,  especially  an  adult  in  good  health, 
who  has  previously  enjoyed  perfect  hearing,  becomes 
suddenly  affected  with  symptoms  of  apoplexy  (unattended 
by  fever),  followed  by  marked  or  total  deafness,  accom- 
panied with  great  noises  in  one  or  both  ears,  inclination 
to  vomit  on  attempts  to  move,  dizziness,  and  a  staggering 
gait ,  or  when  one  is  attacked  pretty  suddenly  with  dizzi- 
ness, noises  in  the  ears,  nausea,  perhaps  vomiting,  un- 
steady gait,  and  marked  deafness — we  arc  in  the  presence 
of  "  Meniere's  Complex  of  Symptoms." 

Course  of  the  Disease. — Usually  the  more  alarming 
symptoms  pass  away  in  a  few  days,  leaving  only  the 
vertigo,  staggering  gait,  and  deafness  ;  and  if  no  relapses 
occur,  the  first  two  symptoms  usually  disappear  in  from 
a  few  weeks  to  a  few  months,  though  the  staggering  un- 
steady gait  has  been  known  to  last  for  years.  The  tin- 
nitus and  disturbing  noises  in  the  head  may  grow  less 
annoying  ;  but  no  assurance  can  be  given  that  they  will 
ever  cease.  The  deafness,  as  a  rule,  remains,  with  some 
few  exceptions,  unchanged  ;  now  a  little  for  the  better, 
but  usually,  however,  going  from  bad  to  worse  until  it 
becomes  total. 

Treatment. — From  local  treatment  little  or  nothing 
is  to  be  expected.  After  the  severe  symptoms  have  sub- 
sided, hypodermatic  injections  of  pilocarpine  (four  to  ten 
drops  of  a  two  per  cent,  solution)  may  be  tried  ;  or  a  few 
drops  of  a  one  or  two  per  cent,  solution  of  the  iodide  of 
potassium  may  be  in jected  into  the  middle  ear  by  means 
of  the  Eustachian  catheter  ;  or  an  ointment  of  the  iodide 
may  be  rubbed  in  over  the  mastoid  process,  and  this  pro- 
cedure be  continued  for  many  weeks.  Of  the  constitu- 
tional remedies  those  that  have  proven  of  most  value  are 
the  iodide  of  potassium  (in  rive  to  fifteen  grain  doses 
thrice  daily),  the  salicylate  of  sodium,  the  bromide  of 
sodium  or  ammonium,  and  quinine.  It  is  well  to  men- 
tion that  in  the  administration  of  the  last-named  remedy 
the  symptoms  in  the  beginning  are  aggravated,  or  are 
liable  to  be,  then  finally  disappear.  This  remedy  must 
be  persisted  in  for  even  two  or  three  months,  with  short 
periods  of  interruption. 

Electricity,  which  is  not  available  in  the  earlier  stages, 
may  be  tried  later  ;  but  in  this,  as  in  other  forms  of  aural 
disease,  little  must  be  expected  from  its  use. 

W.  W.  Sedy. 

MENINGES,  CEREBRAL,  TUBERCULAR  INFLAM- 
MATION OF.  Synonyms. — Acute  Hydrocephalus,  Gran- 
ular Meningitis,  Basilar  Meningitis,  Dropsy  of  the  Brain. 

Definition. — Tubercular  meningitis  is  an  acute  in- 
flammation of  the  pia  mater  of  the  brain,  caused  by  a 
deposit  of  miliary  granules,  and  characterized  by  an  ef- 
fusion of  pus  and  lymph. 

General  Observations. — In  1768  the  attention  of 
the  profession  was  first  particularly  called  to  this  disease 
by  Dr  Robert  Whytt,  of  Edinburgh.  His  remarkable 
monograph,  entitled  "  Observations  on  the  Dropsy  of  the 
Brain,"  ranks  to-day  as  one  among  the  few  medical 
classics,  and  is  highly  commended  by  all  recent  writers 
for  its  accuracy  of  description  and  fulness  of  detail. 

Dr.  Whytt,  and  the  observers  immediately  succeeding 
him,  framing  their  opinion  as  to  the  nature  of  the  affec- 
tion from  the  very  prominent  anatomical  lesion — the 
ventricular  effusion — unavoidably  included,  under  the 
term  dropsy  of  the  brain,  several  other  diseases  besides  tu- 
bercular inflammation  of  the  meninges.  No  correct  idea 
of  its  pathology  could  be  attained  until  Goelis,  in  1815, 


pointed  out  that*  acute  ventricular  dropsy  was  not  a  pri- 
mary condition,  but  was  always  dependent  upon  some  an- 
tecedent affection  of  the  cerebral  vessels  or  nerves. 

Although  the  granular  condition  of  the  meninges  had 
been  previously  noted  by  Guersant,  it  was  reserved  for 
Papavoine,  in  1830,  to  establish  the  tubercular  nature  of 
these  granules,  and  to  point  out  their  pathological  rela- 
tion to  the  meningeal  inflammation. 

The  name  of  tubercular  meningitis,  which  has  yon  its 
way  to  universal  acceptance,  was  suggested  by  Briche- 
tcau.  Dr.  Gerhard,  of  Philadelphia,  was  the  first  to  call 
attention  to  the  disease  in  this  country.  His  most  valu- 
able paper,  published  in  the  American  Journal  of  the 
Medical  Sciences  (1833-34),  was  based  upon  the  reports  of 
thirty-two  cases,  with  autopsies  (Minot). 

Tubercular  meningitis  is  not  an  independent  affection, 
but  is  one  of  the  most  important  phases  of  that  protean 
malady,  acute  miliary  tuberculosis. 

Two  forms  of  the  disease  are  recognized,  a  primary 
and  a  secondary  form.  In  the  former,  although  other 
organs  besides  the  pia  may  be  the  seat  of  tubercle,  the 
symptoms  first  noticed  are  those  arising  from  the  cere- 
bral lesion,  and  these  retain  their  prominence  throughout 
the  attack.  In  the  secondary  form,  on  the  other  hand, 
the  brain  symptoms  are  preceded  by  those  arising  from 
inflammatory  affections  of  other  viscera,  also  dependent 
upon  the  diathetic  influence,  and  are  only  manifested 
toward  the  close  of  the  illness. 

Tubercular  meningitis  is  one  of  the  most  important 
and  most  fatal  organic  diseases  of  the  cerebro-spinal  sys- 
tem. The  primary  form  is  essentially  a  disease  of  early 
life,  and  occurs  with  special  frequency  between  the  ages 
of  two  and  ten  years.  Infancy  and  adolescence  do  not 
confer  entire  immunity,  but  at  these  periods  of  life  the 
disease  is  almost  always  secondary  to  advanced  pulmon- 
ary tuberculosis.  Statistics  indicate  that  males  are  more 
susceptible  to  the  disease  than  females  ;  according  to  Hu- 
guenin,  this  preponderance  is  much  oftener  observed  in 
children  under  fifteen  years  of  age  than  in  adults. 

Etiology. — The  causes  of  tubercular  meningitis  are 
those  common  to  all  scrofulous  affections.  Foremost 
among  the  predisposing  causes  must  be  placed  the  hered- 
itary diathesis.  The  badly  nourished  and  physically  ill- 
developed  children  of  consumptive  or  scrofulous  parents 
are  the  most  susceptible,  but  the  apparently  rugged  and 
robust  are  not  exempt ;  in  the  latter,  however,  a  careful 
search  will  almost  certainly  disclose  a  taint  in  some  col- 
lateral branch  of  the  family,  if  not  in  the  direct  line  of 
descent. 

That  the  disease  is  occasionally  dependent  upon  foci 
of  caseous  degeneration  in  some  remote  gland  or  viscus, 
a  suppurating  joint  or  scrofulous  inflammation  of  bone, 
is  now  generally  recognized  by  modern  pathologists. 
Seitz  found  such  lesions  in  more  than  ninety-three  per 
cent,  of  the  cases  tabulated  by  him. 

The  exciting  causes  are  obscure.  Unpropitious  external 
conditions  of  all  kinds,  such  as  impure  air,  unwholesome 
food,  exposure,  bad  drainage,  may  kindle  into  activity -a 
slumbering  predisposition. 

Blows  upon  the  head,  emotional  excitement,  exposure 
to  the  direct  rays  of  the  sun,  and  like  causes  exert  a  doubt- 
ful influence.  Climate  and  seasons  have  no  place  among 
the  etiological  factors,  although  the  disease  is  more  preva- 
lent in  the  changeable  weather  of  winter  and  spring. 

It  is  not  improbable  that,  in  older  children,  excessive 
study  and  worry,  or  the  high-pressure  system  of  modern 
schools,  may  promote  the  disease  ;  and,  in  this  connection, 
it  may  be  stated  that  children  predisposed  by  inheritance 
to  tubercular  affections  are,  as  a  rule,  precocious  and  am- 
bitious to  excel  in  their  studies. 

Morbid  Anatomy'. — The  distinctive  anatomical  feat- 
ure of  tubercular  meningitis  is  a  deposit  of  miliary  tuber- 
cles in  the  pia  mater  of  the  brain.  •These  granules  are 
always  found  on  the  inner  surface  of  the  membrane,  are 
grayish-white,  semi-transparent,  and  vary  in  size  from 
an  object  just  visible  to  the  naked  eye  to  that  of  a  millet 
or  hemp  seed.  The  coalescence  of  several  nodules  may 
form  tubercular  masses  as  large  as,  or  larger  than,  a  pea. 
They  are  usually  more  numerous  at  the  base,  especially 
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about  tin  in-  ami  the  optic  chiasm,  but  in 

Instanci  -  are  form*  d  in  greater  numbers  on  the  con- 

The  distribution  is  generally  symmetrical  in  the 

two  hemispheres,  but   maj  be  limited  i"  any  partii 

portion,  even  t"  'in  narrow  ana  t « <  i  bj  the  branches  of  a 

-        They  an-  always  developed   within   the 

perivascular  canals,  and  adhere  to  the  coats  "t  the  arte- 

omewbal  the  appearance  of  a  string 
beads  Thej  may  be  few  in  number  or  so  abundant  as 
to  impair  the  integritj  of  the  coats  "i  tin-  vessels  and 
completely  obstrucl  the  circulation.  The  number  of  the 
not  determine  the  intensity  of  the  inflam- 
ion,  which  may  lie  Blight  in  the  presence  of  a  I 
deposit,  or  severe  \'.  ii  li  a  tew  widi  red  granuli  3 

After  suitable  preparation  the  bacillus  tuberculosis  in 
considerable  numbers  maj  be  found  in  the  pia,  in  pi 
adjacent  to  the  arterioles  (Minot).   The  pia  mater  is  thick- 
opaque  in  appearance,  ami  more  or  less  adherent  t.> 
the  surface  of  the  brain, 

i  »ther  changes  may  be  noted  which  are,  to  a  certain  ex- 
tent common toall  forms ol  meningeal  inflammation,  A 
purulent  exudation  covers  the  pia,  especially  at  the 
base,  and  extends  along  theci  rnrse  of  the  arteries,  It  may 
be  so  copious  as  to  fairly  imbed  the  cranial  nerves  and 
till  u|i  the  natural  depressions  at  the  base  of  the  brain. 

The  ventricles  an-  almost  invariably  distended  with 
fluid.  Tin'  effusion  into  tin-  ventricles,  which  was  < 
gidi  nil  bj  tin'  rarly  author-  to  !)<■  the  essential  anatomi- 
cal lesion,  furnishes  tin'  most  common  name  for  the  dis- 
It  varies  Large!]  in  quantity,  but  is  generally  Buffl- 
cient  to  distend  the  ventricles,  flatten  tin  convolutions, 
and  render  them  drj  and  anaemic.  The  fluid  hasaspe 
cific  gnu  ity  of  about  l  .imh.  i-  usually  turbid  from  the  ad- 
mixture of  epithelium  ami  leucocytes,  ami  i-  sometimi  s, 
though  rarely,  tinged  with  blood.  The  portions  of  the 
lira  in  adjacent  to  tin-  \  i -utricle-  are  softened.  Tim  fornix 
and  septum  lucidum  may  In-  almost  diffluent,  and  the 
basal  ganglia  so  altered  in  consistence  a-  to  fall  into  :i 
shapeless  pulp  on  beta  ;  removed  from  the  skull  (Fagge), 
The  choroid  plexuses  are  hyperaemic,  ami  sometimes 
red  with  purulent  exudation.  Tin-  convolutions  are 
oedi  matous  ami  injected  when  the  ventricular  effusion  is 
.-m  ill  or  wanting,  hut  are  dry.  bloodless,  and  flattened 
when  the  effusion  is  large.  Occasionally  patches  of  red 
softening,  punctiform  haemorrhages,  ami.  very  rarely, 
large  extravasations  of  blood  an-  met  with  in  the  sub- 
I  tame  of  the  brain. 

Changes  Bimilar  in  kind  to  those  above  described,  hut 
less  in  degree,  an-  sometimes  found  in  the  spinal  cord 
ami  its  membranes. 

In  tubercular  meningitis  the  lesions  are  very  rarely 
limited  to  the  intracranial  viscera.  Tubercular  deposits 
almost  invariably  occur  in  other  organs  of  the  body,  most 
frequently  in  the  lungs;  or  there  are  remote  depot-  of 
caseating   material    or   Other   evidences   of   the   cachexia. 

Tubercles  can  often  he  demonstrated  by  means  of  the 
ophthalmoscope  in  the  choroid  coat  01  tin-  eye.  Dr. 
Hone]  found  the  choroid  affected  in  fourteen  out  of 
forty-two  cases  oi  tubercular  meningitis.  In  one  instance 
tubercles  were  obsi  rved  in  the  eye,  but  not  in  the  brain 
or  it-  membranes;  in  another,  the  meninges  were  I 
but  tlmie  w;,-  a  ma--  of  crude  tubercle  in  the  cerebellum 
(London  /  i  u  t,  1883). 

Symptoms.  Tubercular  meningitis  i-  nearly  always 
preceded  by  premonitory  Bymptoms  which,  it  rightly  in- 
terpreted, are  of  the  highest  value.  In  twenty-six  cases 
Collected  bj  Dr.  the  there  were  only  two  in  which  pro- 
dromi  wen-  absent,  These  symptoms  are  usually  so  in- 
definite  in  Character   a-   to  excite    little   attention'   at    the 

lime,  ami  ate  rarely  thoroughly  appreciated  until  the  de- 
veloped disease  had- the  parents  to  carefully  review  the 

pa-t    week-  ol    tin    <  hill  -  life. 

This  period  probably  corresponds  with  the  deposit  of 
miliary  tubercles  in  tin-  pia  mati  serious  struct- 

ural '  bang  -  ba\ e taken  p 

Thi  symptoms  met  with  during  the  prodromal  Btage 
relate  chieflj  to  the  nutritive  and  digestive  processes.  The 
appetite  is  capricious,  the  breath  offensive,  and  the  tongue 
furred.      Vomiting   is  ma  common.      The   bowels    arc 


slightly  constipated,  or  diarrhoea  and  constipation  alter- 
nate The  child  tin-  easily  and  will  often  he  found  asleep 
rounded  bv  his  playmates  and  toy-  ai 
leepia  r<  stless  and  disturbed  by  dreams.  Headache 
i-  not  a  prominent  symptom,  but  i-  rarely  wholly  :. 
Frequent  complaints  of  dizziness  are  made.  Very  rarely 
double  vision  is  observed.  Along  with  these  symptom! 
will  be  noted  an  alteration  in  the  child's  character.  This 
i-  one  of  the  most  important  of  the  prodromata  and 
should  mver  be  overlooked  in  endeavoring  to  make  a 
diagnosis  in  a  doubtful  case.  The  patient,  before  pre- 
cocious  and  vivacious,  becomes  dull  and  listless,  indif- 
ferent   to  his   1 ks   or    plays,    moody,    and    petulant, 

Many  grow  very  emotional,  bursting  into  tear-  on  the 
slightest  provocation,  or  dispensing  their  caresses  with 
annoying  Lavishni  -  Bi  fore  the  close  of  the  prodromal 
period  the  effect  of  imperfect  nutrition  is  apparent, 
Tin-  patient  grows  thinner  and  paler.  The  muscles  l*. 
conn- -oft  ami  flabby,  and  he  i-.  day  by  day.  less  inclined 
to  exertion  of  any  kind.  The  prodromal  stage  may  last 
from  one  week  to  three  months. 

It  i-  customary,  for  convenience  of  description,  to 
divide  the  disease  into  distinct  stages,  based  upon  the 
predominai  tain  symptoms  at  different  periods  ill 

.i-e,  vi/..  a  stage  of  intaaion,  of  and  of 

•paralysis.  This  arrangemi  nt  is  purely  arbitrary,  and  is 
rarely  justified  by  clinical  observation. 

There  are  fevi  diseases  more  irregular  in  the  develop- 
ment or  sequence  of  symptom-  than  tubercular  lnenin- 
gitis,  and  he  who  seeks  at  tlit-.  bedside  only  the  typical 
case  of  the  book-  may  long  Bearch  in  vain. 

Sime  the  age  of  the  patient  impresses  some  minor  dif- 
ference- upon  it-  (  our-e.  v\c  will  first  describe  thed 
as  -'  en  in  children. 

on. — The  onset  is  rarely  announced  by 
any  -mlden  perturbation,  like  a  chill  or  convulsion,  but 
usually  the  symptoms  of  the  prodromal  stage  are  in- 
creased in  severity  and  gradually  reinforced  by  othen. 
characteristic  of  cerebral  lesions. 

He  dache,  vomiting,  and  fever  are  the  common  initial 
symptoms.  Of  th<  se,  vomiting  is  perhaps  the  mos 
siant.  It  varies  greatly  in  frequency,  is  not  usually 
troublesome  after  the  first  few  day-,  though  it  may  con- 
tinue during  the  entire  illness,  ana  seldom  return-,  after 
it  ha-  once  o  ased  for  twenty-four  hour-.  It  i-  especially 
provoked  by  the  ingestion  of  food  or  drink,  and  by  rising 
in  bed.  As  a  rule,  it  is  not  preceded  by  nausea  or  i 
panied  with  severe  retching. 

The  headache  is  intense,  and  constitutes  one  of  the 
most  distressing  features  of  the  disease.  It  i-  usually  re- 
ferred to  the  frontal  region.  The  pain  i-  aggravated  by 
sudden  movement,  bright  light,  or  loud  noises,  and  is 
subject  to  exacerbations  without  apparent  cause.     It.  at 

times,  compels  the  child  tO  make  outcries,  hold  his  head 
with  hi- hands,  or  bury  his  face  in  the  pillow.  Fortu- 
nately, remissions  of  variable  duration  are  not  infrequent, 
Vertigo  is  occasionally  present,  manifested  by  unsteadi- 
ness ol  gait,  or  a  sensation  of  falling,  even  when  lying  in 

bed.      Tin-  complaint   of  headache  ill   a  child,  especially 

when  associated  with  vomiting,  should  always  awaken 
the  gravest  apprehensions. 

There  i-  no  distinctive  temperature  curve.  The  fever 
i-  moderate  in  intensity,  irregularly  remittent  in  type, 
and  rarely  measures  more  than  103  F.  in  the  evening, 
and  Iiki  p.  or  !l!i  P.  in  the  morning.  Constipation  is 
ven  constant  It  is  usually  marked  from  the  beginning 
of  The  illness,  and  is  rebellious  to  the  action  of  laxatives  j 
vet  cases  are  recorded  in  which  persistent  diarrhoea  has 
occurred  without  tubercular  or  other  disease  of  the  gastro- 
intestinal mucous  membrane  (Huguenin).  Anorexia  and 
moderate  thirst  an-  present.  The  tongue  may  be  clean, 
is  generally  heav  ily  coaled. 

The  pfil-e  for  the  first  few  days  i-  rapid  and  regular, 
bui  Boon  bee, inn-  -low.  irregular,  and  variable 
variability  i-  marked;  the  slightest  exertion  or  excite- 
ment wili  cause  an  increase  of  twenty  or  more  beat-  per 
minute,  and  a  like  effect  may  be  often  produced  without 
known  cau 

The  respiration  is  changed  in  like  manner,  and  after 
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three  or  four  days  becomes  irregular  and  sighing.  These 
alterations  in  the  pulse  and  breathing  are  by  no  means 
constant  in  the  early  stages.  They  may  be  marked  at  one, 
and  absent  at  several  subsequent  visits  ;  in  fact,  fluctua- 
tions may  be  noted  in  the  course  of  the  same  observation. 
Repeated  and  lengthy  examinations  must  therefore  be 
made  before  they  are  declared  absent.  It  is  important 
to  make  the  examination  of  the  pulse  when  the  child  is 
at  rest,  since  a  pulse  which  is  slow  and  irregular  during 
repose  may  be  rapid  and  regular  under  excitement  or 
after  movement. 

Sleep  is  fitful  and  disturbed.  Mild  delirium  is  ob- 
served at  some  period  of  the  day  or  night.  The  pupils 
are  contracted,  and  light  is  painful  to  the  eyes. 

During  the  early  part  of  this  stage,  both  special  and 
general  sensibility  are  increased,  so  that  the  child  often 
receives  with  dread  even  the  gentle  ministrations  of  its 
mother.  Later  on  he  becomes  more  passive,  and  will 
without  a  murmur  submit  to  the  protracted  examination 
of  the  physician. 

If  the  cranial  bones  are  unossified,  the  anterior  fonta- 
nelle  is  distended. 

Strabismus,  double  vision,  and  ptosis,  sometimes  appear 
toward  the  end  of  the  stage  of  invason.  Convulsions  are 
•not  common,  but  muscular  twitchings  and  rigidity  of 
the  muscles  of  the  spine  are  occasionally  noted. 

The  child  is  dull,  apathetic,  and  drowsy  from  the  be- 
ginning. At  first  he  can  be  easily  aroused,  and  although 
his  mental  operations  are  sluggish,  he  notices  his  sur- 
roundings and  may  amuse  himself  with  his  playthings. 
The  somnolence  gradually  increases  until,  toward  the 
close  of  this  period,  he  will,  if  undisturbed,  lie  for  hours 
in  a  deep  sleep,  with  eyelids  half-open,  grinding  his 
teeth,  and  at  times  uttering  a  sharp,  piercing  shriek — 
the  hydrencephalic  cry  of  Coindet.  Some  authors  place 
great  stress  upon  this  cry,  but  Rilliet,  Gee,  and  others, 
hold  that  it  is  not  special  to  nor  frequent  in  tubercular 
meningitis. 

The  duration  of  this  stage  is  from  seven  to  fourteen 
days. 

Stage  of  Pressure. — The  signs  of  irritation  now  give 
place  to  those  of  pressure  or  exudation  upon  the  surface 
of  the  pia  and  into  the  ventricles  of  the  brain.  The  trans- 
ition takes  place  gradually  ;  in  fact,  there  is  usually  a 
period  of  uncertain  duration,  which  has  been  not  inaptly 
named  the  mixed  stage,  in  which  the  "symptoms  of  irri- 
tation still  linger  and  the  symptoms  of  depression  are  just 
manifesting  themselves  "  (Bartholow). 

Paroxysms  of  pain,  great  restlessness,  irritability,  and 
delirium,  are  succeeded  by  periods  of  extreme  drowsiness 
or  even  of  profound  stupor,  out  of  which  the  child  is 
aroused  with  difficulty,  perhaps  replies  in  monosyllables, 
or  stares  vacantly  at  the  questioner  through  half-open 
lids,  and  again  lapses  into  his  former  condition. 

The  most  characteristic  feature  of  this  stage  when  fully 
developed  is  loss  of  consciousness.  The  patient  remains 
in  a  state  of  complete  insensibility,  and  at  times  moans 
or  shrieks  out  wildly.  He  commonly  lies  on  one  side, 
with  the  knees  drawn  close  to  the  abdomen,  one  hand 
pressing  his  head  and  the  other  grasping  the  genitals. 

The  head  is  often  retracted,  and  the  muscles  of  the  nape 
of  the  neck  are  rigid.  The  pulse  becomes  very  slow — 
from  forty  to  eighty  beats  in  the  minute.  The  irregu- 
larity of  the  pulse  and  respiration  are  more  pronounced 
and  more  constant  than  before.  Typical  Cheyne-Stokes 
respiration  is  often  observed.  The  temperature  falls  a  de- 
gree or  more,  and  often  becomes  subnormal.  Vomiting 
ceases,  if  it  has  not  already  done  so,  but  constipation  per- 
sists. The  abdomen  is  deeply  hollowed.  The  common 
term,  boat-shaped,  very  accurately  describes  the  sunken 
belly  bounded  by  the  unduly  prominent  symphysis,  iliac 
crests,  and  ensiform  cartilage. 

The  pupils  are  dilated,  often  unequally,  and  sometimes 
waver  under  light.  The  globe  rolls  from  side  to  side,  the 
sclerotic  is  suffused,  a  puriform  secretion  collects  in  the 
angles  of  the  eyes,  or  glues  together  the  edges  of  the  lids. 
The  ophthalmoscope  shows  ischsemia  of  the  optic  disks 
or  beginning  neuro-retinitis.  In  rare  instances,  miliary 
tubercles  are  seen  in  the  choroid.     Dr.  Albutt  found 


retinal  lesions  in  twenty-nine  out  of  thirty-eight  cases  of 
tubercular  meningitis. 

The  skin  presents  peculiar  vaso-motor  disturbances. 
Small  patches  or  spots  of  congestion  appear  on  the  cheeks, 
forehead,  or  ears,  and  quickly  fade  away,  their  bright 
color  making  a  vivid  contrast  with  the  general  pallor. 
If  the  finger-nail  be  lightly  drawn  across  the  abdomen 
or  inner  surface  of  the  thigh,  a  bright-red  line  comes  out 
slowly,  persists  a  few  moments,  and  then  gradually  fades 
— the  tache  cerebrate  of  Trousseau. 

Paralyses,  both  local  and  general,  are  commonly  met 
with  at  this  period  ;  as  are  also  rigidity  or  pendulum-like 
movements  of  one  or  more  of  the  extremities. 

The  contents  of  the  bladder  and  rectum  are  usually 
discharged  involuntarily. 

Stage  of  Paralysis. — From  twenty-four  to  forty-eight 
hours  before  death,  some  of  the  characteristic  symptoms 
undergo  a  remarkable  alteration.  The  period  covered  by 
these  changes  is  known  as  the  stage  of  paralysis.  The 
child  now  lies  completely  comatose  and  irresponsive  to 
external  irritations.  Only  reflex  movements  can  be  ex- 
cited, and  these  imperfectly. 

The  constipation  which  has  marked  the  whole  progress 
of  the  illness  is  now  replaced  by  copious,  involuntary, 
liquid  stools  ;  the  sunken  abdomen  becomes  distended 
with  gas ;  the  slow  pulse  becomes  rapid  and  feeble,  num- 
bering one  hundred  and  sixty  to  one  hundred  and  eighty 
beats  per  minute,  and  the  mercury  registers  a  tempera- 
ture of  104°  to  107°  F.  This  second  rise  in  pulse  and 
temperature  is  a  certain  forerunner  of  speedy  dissolu- 
tion. 

The  capillary  circulation  is  more  and  more  interfered 
with,  the  respirations  become  less  distinct,  and  death  may 
occur  quietly  in  deep  coma  or  be  ushered  in  by  a  con- 
vulsion. 

Sometimes  the  death-agony  is  prolonged  for  several 
days,  to  the  great  grief  of  the  parents.  Death  occurs  in 
from  sixteen  to  twenty-one  days  from  the  appearance  of 
the  initial  symptoms. 

Tubercui.au  Meningitis  in  the  Adult. — The  course 
of  tubercular  meningitis  varies  sufficiently  from  that  ob- 
served in  children,  to  deserve  brief  mention. 

The  disease  is  more  common  in  men  than  in  women, 
and  occurs  at  all  ages,  but  especially  between  the  years 
of  seventeen  and  thirty.  It  is  almost  invariably  second- 
ary to  advanced  tubercular  disease  in  some  remote  part, 
the  symptoms  of  which  to  a  certain  extent  mask  those  of 
the  meningeal  affection.  The  primary  form  of  the  dis- 
ease is  rarely  met  with  in  adult  life. 

Premonitory  symptoms  are  usually  absent,  and  when 
present  never  obtain  the  same  prominence  as  in  early 
life.  Persistent  vomiting  and  convulsions  rarely  usher  in 
the  attack,  but  local  paralyses,  hemiplegia,  and  aphasia- 
very  seldom  seen  in  childhood — are  not  infrequently  the 
first  symptoms  to  direct  attention  to  the  cerebral  compli- 
cation. 

The  disease  ordinarily  runs  a  much  shorter  course  than 
in  children.  Death  may  occur  within  forty-eight  hours 
after  the  appearance  of  brain  symptoms,  and  is  seldom 
delayed  longer  than  fourteen  days. 

Diagnosis. — The  diagnosis  of  typical,  fully  developed 
tubercular  meningitis  can  scarcely  give  serious  trouble, 
but  in  the  prodromal  period,  or  in  those  cases  which 
pursue  an  irregular  course  or  in  which  some  of  the 
prominent  symptoms  are  absent  altogether,  it  is  pro- 
verbially  difficult. 

Since  the  disease  is  almost  invariably  engrafted  upon  a 
scrofulous  or  tuberculous  diathesis,  a  careful  investiga- 
tion of  the  family  record  and  personal  history  should  be 
at  once  instituted.  It  is,  however,  only  by  the  exercise  of 
the  most  painstaking  care,  by  closely  observing  the  physi- 
ognomy and  actions  of  the  child,  and  by  noting  the  hourly 
variations  in  the  symptoms,  that  an  early  diagnosis  can 
be  reached  in  doubtful  cases.  Ill-defined  ailing  in  a 
scrofulous  child  which  resists  ordinary  treatment,  especi- 
ally if  accompanied  with  headache,  should  always  awaken 
suspicion. 

The  diseases  for  which  tubercular  meningitis  is  most 
liable  to  be  mistaken  are  acute  simple  meningitis,  by- 


717 


menlncMi 

<  1  •  II  I  null  1«. 


REFERENCE    HANDBOOK    OF  THE    MEDICAL   SCIENCES 


drencephaloid  disease,  gastro  inb  stinal  disturbances,  and 
tj  phoid  f( 

Simple  meningitis  is  ordinarily  recognized  by  the 
sharper  onset  (without  prodi  che, 

more  furious  delirium,  higher  temperature — in  short. 
the  greater  Intensity  of  all  the  Bymptoms  and  it-  rapid 
courei  Thi  comparative  rarity  of  the  simple  over  the 
tubercular  form  of  the  disease  should  be  remembered. 
Kceptional  casi  -  the  differentiation  cannot  be  made. 

False  hydrocephalus  is  usually  readily  known  bj  the 
historj  oi  antecedent  diarrhoea  or  other  exhausting 
malady,  the  prostration  when  the  cerebral  symptoms  be 
gan,  the  rapid  and  feeble  pulse,  the  depressed  fontanelle, 
the  pallor,  and  the  normal  or  ev<  rmal  tempera 

ture.  All  authors  speak  of  the  resemblance  which  certain 
cases  i  i  t]  phoid  fever  bear  to  th  under  di 

sion.    The  mfrequency  ol  tj  phoid  fever  in  patients  of  the 
most  prone  to  tubercular  meningitis,  the  regular  tern 
pcrature  curve,  the  diarrhoea,  the  iliac  gurgling,  the  n 
colored  spots,  and  the  splenic  tumor  will  generally  easily 
lish  the  nal  ure  of  the  disease. 

I  lii  subacute  gastro  intestinal  disturbances  to  which 
children,  especially  scrofulous  children,  are  so  liable,  will 
lead  to  frequent  errors.  Feverishness,  anorexia,  vomit- 
ing, irritability,  and  headache  may  be  common  to  each. 
In  manj  cases  the  development  of  the  symptoms  n 
be  patiently  awaited  to  clear  up  the  diagnosis. 

•The  more  intense  headache,  the  irregular  pulse,  sigh- 
ing respiration,  the  alterations  in  the  pupil-,  and  the 
graver  aspect  of  the  illness  will  generally  speedily  indi- 
cate ;  I  nature. 

The  changes   which  take  place  in  the  fundus  of  the 
an  often  n  ie  earl]  signs  of  meningeal  inflam- 

mation, and  hence  valuable  in  diagnosis.     1 1<  >•-■ 
much  reliance  must  not  he  put  upon  the  ophthalmoscopic 
examination.     Dr,  Fagge  remarks:  "The  clinical  value 
of  ophthalmoscopic  changes  in  the  optic  disks  is  .--till 
somewhat  doubtful.     Ii  is  certain  that  a  normal  state  of 
the  retinas  is  no  proof  of  the  absence  of  tubercular  men  in 
gitis  but  I  believe  the  time  has  not  yet  arrived  for  a 
ma  lii  expression  "I  opinion  as  t"  the  positive  significance 
of  ischsemia  (or  even  oi  retinitis)  as  between  thai  disease 
and  -  nit  less  sev<  ie  affection  of  the  brain,  sucb  as  might 
be  attended  with  great   vascular  congestion  of  its  tissue. 
(•in-  appearance,  indeed,  is  conclusive,  namely,  the  pi 
ence  of  tubercles  in  the  choroid.    It  is  true  thai  they  be- 
1  in::  not  i"  the  meningeal  affection  itself,  but  rather  to  a 

■  ral  acute  tuberculosis,  but  this  fad  in  no  degr< 
minifies  their  diagnostic  importance"  ("  Practici 
Medicine ")      Dr.   Him  i  int  that  "  cho- 

roidal tubercles  ai  i       ij  seen  as  to  be  of  little  avail 

in  diagnosis,    [n  fact,  the]  ari  less  frequent  inthisdfc 
than   in   general   tuberculosis  without   meningitis.      In 
iy  -i\  cases  of  tubercular  meningitis  examined  by 
iik  at  the  London   Hospital  for  sick  Children  they 
were  found  only  once  "("  System  of  Medicine,"  Pepper), 

Dr.  B  I  >i<  tionary  of  Medicine,"  Qu 

upon  the  microscopic  examination  of  the 
liagnosis  of  tubercular  meningitis,     lie  i 

tions  the  following  alterations  in  the  hi I  a-  peculiar  to 

thi-  affection  :  An  increase  in  the  number  and  exalted 
amoeboid  activity  of  the  white  corpuscles  ;  groups  of  pro- 
toplasmic particles  of  various  sizes  interspersed  among  the 
pusi  les,  as  «  ell  as  here  and  there  small  pigment- 
granules.  The  red  corpuscles  tend  to  run  together  into 
rular  masses  rather  than  into  definite  rouleaux,  but 
present  no  distinctive  eh.. 

i  nosis  is  absolutely  bad.     When 

fully  developed,  i n i lerei ilar  meningitis  almost  invariably 

man  In  -    Btl   idily    on    to  a    fatal    termination.      Delusive 

lull-  not  infrequently  occur,  however,  even  in  the  ad- 
vanced stages,  when  an  unwary  practitioner  may  doubt 
his  diagnosis  and  raise  hope- in  the  parents  which  arc 
soon  doomed  to  hitter  disappointment. 

Tin-  possibilit]  ram  the  early  stages  of  the 

disease  cannot  now  tx  succcssfull]  denied,  although  it  is 
not,  perhaps,  uncharitable  to  doubt  the  accuracy  of  many 
of  the  recorded  recoveries  Rillu  t,  Trousseau,  and  other 
equally  eminent  clinit .  es  in  which  death 


Mid  from  a  relapse  some  time  after  recovery  from 
the  first  attack  ;  and  at  the  autopsy,  old  and  recent  tt. 
•  •I  the  pia  could  he  clearly  distinguished.    Huguenin 
not  even  accept  the  revelations  of  the  post  inorl 
examination  a-  conclusive,  and  remarks  that  "  patliol 
cal  anatomy  furnishes  no  information,  the  • 
which  it  would  not  he  possible  to  doubt." 

The  isolated  exceptions  who  do  survive  an  attack  of 
tubercular   meningitis  are  neatly  always  left   with  im- 
paired   mental  or   physical   powers,  and   sooner  or  I 
nil  n.  a  recurrence  of  the  dist 
.titer  ha-  seen  recovery  in  one  case  which 
well  advanced  in  the  second  stage,  and  in  which  tl 
could  scarcely  be  a  doubt  as  to  the  tubercular  natur 
the  disease,  bul  the  patient  never  fully  regained  his  men- 
tal  faculties,  and  died  in  convulsions  eighteen    months 
afterward. 

Tin  \t  mi. nt. — Tubercular  meningitis  is  so  universally 
fatal,  that  hut  little  benefit  can  he  hoped  for  from  the 
administration  of  remedi 

In  the  present  our  knowledge,  tb 

1  must  come  from  the  adoption  of  measures  to  prevent 
tin   development  of  the  cachexia  in  those  so  predisp 
Ii  is  not  necessarj    for  us  to  detail  here  the  special  means 
to  he  employed  ;  they  are  set   forth  at   length  in  other 
chapter-  of  thi-  1 1  LNDBOOK. 

1m   general  terms,  however,  we  may  say  that,  in  the 
presence  of  the  diathesis,  every  influence  which  tends  to 
develop  the  nervous  system  at  the  expense  of  the  dij 
tive  and  muscular  systems,  will  increase  the  liability  to 
the  disi 

The  \  ii  di  iii  antiphlogistic  measures  formerly  employed 
in  the  treatment  are  now  properly  discarded.  As  soon  as 
the  nature  of  the  disease  i-  known,  or  strongly  suspected, 
the  patient  should  he  placed  in  a  darkened  room,  and  all 
sources  of  cerebral  excitement  excluded.  An  active  calo- 
mel purge  should  beat  once  administered.  An  ice-cap 
must  he  applied  to  the  bead,  and  warm  application-  to  the 
extremil  ii 

Special  symptoms  must  he  met  a-  they  arise,  by  the 
use  of  the  customary  remedies,  but  our  chief  reliance  in 
arresting  the  disease  lies  in  the  use  of  the  bromide  and 
iodide  of  potash.  The  bromide  may  he  omitted  during 
the  pressure  stage,  unless  convulsions  ensue,  hut  th. 
dide  must  he  given  until  treatmi  nt  i-  abandoned 

Sometimes,  during  the  Bt  •  itement,  opium  may 

l.e  advantageously  combined  with  the  bromide  Very 
flattering  reports  have  been  recently  published  from  the 
loform  inunction-,  and  a  Swedish  physician,  Dr. 
Warfvinge,  in  a  recent  paper,  reports  five  successful 
cases.  These  results  are.  however,  so  extraordinary  as  to 
provoke  a  certain  amount  of  scepticism,  and  future  trials 
of  the  remedy  will  he  eagerly  awaited  by  the  profession. 
The  method  followed  by  Dr.  Warfvinge  consists  in  shav- 
ing the  head  and  annointing  it  with  an  ointment  consist- 
ing of  iodoform,  one  gramme,  in  vaseline,  rive  grami 
Thi- i- applied  t w  ice  daily,  the  head  being  afterward  i 
end  with  an  impermeable  cap.  The  inunctions  are  con- 
tinued as  long  as  needed  (Medical  Record,  1886).  The 
inunctions  may.  of  course,  be  combined  with  the  ordi- 
narv  treatment  outlined  ah..\  e. 

W.  •/.  ConJMn. 

MENINGITIS.  SIMPLE  CEREBRAL,  i  Pachymeningi- 
tis. 7rd\i'ir.  thick  :  leptomeningitis,  A-eirrot,  thin  ;  simpli 
distinguished  from  cerebro-spinal  and  tubercular  menin- 
gitis :  meningitis  of  the  convexity  a-  distinguished  from 
basilar  mi  ningitis.  i  Meningitis,  in  general,  was  first  rec- 
ognized as  an  affection  separate  from  disease  of  the 
brain  by  Morgagni,  1760.  Epidemic  cerebro-spinal  menin- 
gitis first  attracted  the  attention  of  Vieusseux,  of  Geneva, 
1805,  and  of  Strong,  North.  Fish,  Hale.  Miner,  and  Will- 
iam-, of  our  ow  n  country,  1806  1814,  and  had  been  at  that 
early  period  easily  differentiated  from  affection-  limited 
to  tin-  membranes  of  the  brain.  Parent-Duchatelet  and 
Martinet,  1821,  tir-t  distinguished  inflammation  of  the 
dura  and  pia  mater,  and  Guerin  and  Guersaut,  1836  '  - 
first  distinctly  recognized  and  set  apart  the  tubercular, 
tular,  oi  "basilar  form  of  the  disease.     The  tirst  clear 
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descriptions  of  the  exclusively  "  simple  "  meningitis,  from 
a  pathological  standpoint,  are  to  be  found  in  the  works  of 
Cruveilhier,  1830,  and  from  a  clinical  standpoint,  in  those 
of  Andral,  1834,  and,  of  Rilliet  and  Bardie/.,  1843.  The 
recognition  of  the  fact  that  simple  meningitis  is  always  a 
secondary  affection  is  the  result  of  the  more  accurate 
post-mortem  observations  of  the  last  ten  years,  in  the 
light  of  the  recent  investigations  concerning  infections, 
and  the  contributions  from  otology. 

Pachymeningitis,  inflammation  of  the  dura  mater,  pre- 
sents itself  in  two  forms,  external  and  internal,  purulent 
and  hemorrhagic,  representing  entirely  different  disease 
processes.  The  first  of  these  forms  alone  deserves  the 
title  or  termination  of  the  name,  as  it  alone  shows  the 
signs  and  lesions  of  an  inflammation  ;  pachymeningitis 
externa,  the  hemorrhagic  form,  being  really  the  result  of 
a  degeneration  rather  than  an  inflammation;  but  in  the 
absence  of  definite  knowledge  regarding  the  genesis  of 
this  disease,  the  two  forms  may  be  best  studied  together. 

Pachymeningitis  Externa. — Accidents  or  injuries 
which  directly  expose  the  dura,  or  effect  its  separation 
from  the  bones  of  the  skull,  with  consequent  extrava- 
sation of  blood,  whereby  is  implied,  at  least,  a  "  hidden 
crevice "  or  some  communication  of  the  dura  with 
the  air,  lead  at  once  to  inflammation  of  the  outer  lamella 
which  may  extend  so  as  to'  involve  all  the  rest  of  the 
membranes  of  the  brain.  Carious  processes  of  the  ear 
constitute  an  even  more  frequent  cause  of  this  condition. 
A  mere  microscopic  breach  in  the  thin  wall  of  bone  that 
forms  the  upper  covering  of  the  tympanic  cavity  will 
bring  pus  from  the  tympanum  to  the  dura.  So,  also, 
caries  of  the  ethmoid  bone  (ozena)  or  other  bones  of  the 
cranium  (syphilis,  carbuncle)  may  excite  this  form  of 
meningitis  ;  and  even  without  caries,  purulent  inflamma- 
tion of  the  mucosae  in  the  ethmoid  and  frontal  sinuses 
may  extend  to  the  dura  through  natural  openings  of 
communicating  vessels.  This  complication  has  been  no- 
ticed more  especially  in  erysipelas  after  "  mixed  infec- 
tion," whose  nature  it  is  to  spread.  As  purulent  pachy- 
meningitis rarely  remains  confined  to  the  dura,  but  ex- 
tends, as  a  rule,  to  involve  the  pia  mater,  the  symptoms, 
pathology,  and  treatment  of  this  condition  will  be  further 
discussed  with  leptomeningitis. 

Pachymeningitis  Interna. — The  disease  of  the  dura 
which  merits  most  consideration,  from  its  frequency, 
limitation,  and  recognizability  in  life,  is  that  affection  of 
the  inner  layer  characterized  by  the  extravasation  of 
blood,  and  subsequent  development  of  an  adventitious 
membrane,  commonly  known  as  hematoma  dure  ma- 
tris,  and  technically  described  as  pachymeningitis  interna 
hemorrhagica.  With  these  characteristics  it  is  plain 
that  internal  pachymeningitis  docs  not  supply  the  requi- 
site conditions,  nor  rise  to  the  nosological  dignity  of  an 
inflammation  in  the  modern  sense  of  the  term.  It  devel- 
ops oftenest  independently  of  all  infection,  and  should 
properly  be  discussed  as  a  sub-variety  of  cerebral  haemor- 
rhage. 

The  pathology  of  this  affection  remains  as  yet  obscure. 
The  early  anatomists  and  clinicians  were  fain  content  with 
descriptions  of  the  condition,  without  venturing  to  express 
opinions  concerning  the  nature  of  the  disease.  It  was 
commonly  held  and  taught  that  the  disease  consisted  in 
the  extravasation  of  blood,  and  the  only  question  dis- 
cussed regarded  its  situation.  Thus  Abercrombie  and  An- 
dral, 1807,  maintained  that  the  blood  was  effused  between 
the  dura  and  the  parietal  layer  of  the  arachnoid,  so-called  ; 
while  Houssnrd,  1817,  located  the  extravasation  in  what 
was  then,  and  for  the  sake  of  convenience  is  still,  known 
as  the  cavit}'  of  the  arachnoid.  The  hemorrhagic  nature 
of  the  affection  was  nearly  lost  sight  of,  when  Bayle,  1843, 
considered  the  hematoma  as  an  inflammatory  product  of 
the  dura,  but  was  again  restored  by  Durand-Fardel,  1854, 
who  believed  in  the  development  and  organization  of  a 
flat  blood-clot.  Heschl,  1855,  regarded  the  membrane  as  a 
highly  vascular  connective  tissue,  a  view  which  Virchow, 
with  his  predilections  for  cellular  pathology,  elaborated 
into  a  hemorrhagic  inflammation  of  the  dura  as  the  first 
process,  and  a  subsequent  infiltration  of  blood  as  the 
second.     The  authority  of  these  pioneers  carried  these 


views  with  almost  undisputed  conviction  up  to  our  own 
times,  when  the  studies  concerning  the  nature  and  pro- 
cesses of  inflammation  and  infection  naturally  diverted 
attention  to  the  condition  of  the  blood-vessels  as  prime 
factors  in  the  production  of  the  disease. 

That  hemorrhagic  pachymeningitis  is  not  the  expres- 
sion of  an  ordinary  inflammation  is  shown  by  the  fact 
that  no  amount  of  irritation  of  the  dura  will  produce  it. 
Injections  of  ordinary  irritants  into  and  beneath  the 
membranes  of  the  brain  of  lower  animals  may  be  fol- 
lowed by  purulent,  but  never  by  hemorrhagic,  pachy- 
meningitis. On  the  other  hand,  the  injection  of  blood 
with  all  its  constituents  sufficed,  in  the  experiments  of 
Sperling,  to  produce  the  typical  signs  and  lesions  of  the 
disease.  The  role  of  the  fibrine  in  these  cases  is  evi- 
denced  by  the  fact  that  a  membrane  was  not  developed 
after  injections  of  defibrinated  blood. 

Internal  pachymeningitis  consists,  then,  in  the  extrav- 
asation of  blood,  the  formation  of  a  blood-clot  which, 
when  the  effusion  is  not  too  great  or  rapid,  is  flattened 
by  pressure,  to  become  subsequently  organized  into  a 
membrane.  In  the  first  stage  of  the  disease  process,  the 
thin  layer  of  coagulated  blood  soon  begins  to  show,  in  the 
separation  of  its  fibrine,  a  meshwork  which  contains  mul- 
titudinous blood-corpuscles.  At  this  time  there  is  no 
apparent  connection  with  the  dura,  whose  epithelium 
remains  intact,  In  the  consolidation  which  continues,  the 
clot  assumes  the  appearance  and  density  of  a  membrane, 
which  now  in  reality  develops,  from  the  transformation 
of  white  blood-corpuscles  into  spindle-shaped  connective- 
tissue  cells,  whence  the  synonym,  P.  fibrinosa.  The  red 
corpuscles  now  gradually  lose  their  coloring  matter, 
which  collects  in  spots  on  the  surface,  and  in  the  texture 
of  the  membrane  (P.  pigmentosa),  lose  their  regular  con- 
tours, and  finally  become  transformed  into^nasses  of  pro- 
toplasm. Young  vessels  now  connect  the  dura  with  the 
membrane,  which  becomes  gradually  more  dense,  thick, 
and  adherent.  In  the  meantime  new  layers  of  blood  may 
be  effused  into  the  membrane  already  in  process  of  for- 
mation, which  consists  thus  of  superimposed  lamellae — 
Virchow  has  seen  as  many  as  twenty — for  a  time  separ- 
able from  each  other.  The  effusion  takes  place  chiefly 
upon  the  convexity  of  the  brain,  limited,  in  fifty-four  of 
sixty-five  cases  collected  by  Kremiansky,  quite  precisely 
to  the  region  covered  by  the  parietal  bones.  It  is  rather 
more  frequently  bilateral  than  unilateral,  being  confined 
to  one  hemisphere  in  but  forty-four  per  cent,  of  cases. 

The  source  of  the  hemorrhage  still  remains  a  matter 
of  dispute  and  doubt,  Kremiansky  thought  it  came  from 
the  middle  meningeal  artery,  an  origin  which  comports 
well  with  the  situation  of  the  clot ;  but  Huguenin  declares 
that  he  has  never  seen  this  vessel  affected  in  any  of  his 
observations.  This  author  is  inclined  to  find  the  lesion  in 
the  veins  which  run  from  the  cortex  to  the  longitudinal 
sinus  along  the  falx  cerebri ;  and  Pacchionian  vessels  have 
likewise  been  accused,  but  all  alike  without  as  yet  satis- 
factory anatomical  proof. 

The  chief  danger  of  these  effusions  is  pressure  upon 
the  brain,  which  shows  itself  in  proportion  to  the  amount 
of  the  extravasation.  Huguenin  has  seen  a  hemisphere 
flattened  by  a  large  unilateral  hematoma,  which  may  be 
as  large  as  a  lien's  egg — Eichhorst  mentions  effusions  of 
five  hundred  grammes — and  in  some  cases  a  lateral  ven- 
tricle has  been  reduced  by  pressure  to  half  its  size.  The 
great  evil  of  pressure  is  obviated  in  many  cases  by  the 
latitude  allowed  by  atrophy  of  the  brain-substance,  a 
condition  rather,  as  a  rule,  coincident  with  hematoma  of 
the  dura.  In  fact,  the  greatest  contingent  of  cases  is 
found  in  connection  with  paralytic  dementia,  and  cases 
independent  of  some  degree  of  atrophy  are  comparatively 
rare. 

When,  from  any  cause,  a  real  inflammation  is  engrafted 
upon  this  hemorrhagic  degeneration,  serum  or  pus  may 
be  fouud  in  connection  with  the  blood  which  forms  the 
hematoma.  As  curiosities  in  this  direction,  Virchow  de- 
scribes a  hydrocephalus  externus  pachymeningiticus,  and 
Weber  saw,  in  a  lamellated  hematoma,  blood  in  one  cav- 
ity and  yellow-green  pus  in  another. 

Various  changes  in  the  skull  membranes  and  brain 
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have  been  observed  in  connection  with  pachymeningitis, 
lmi   none  bo  frequently  as  to  belong  to  it  of  necessity. 

Thus  the  l m  nave  been  found  thickened  or  thinned, 

with  an  agglutinated  dura  at  times,  the  pis  anaemic,  by- 
pi  n  mil-.  : 1 1 1 « I  Bwollen,  "I  cloudy  and  opaque,  separable 
or  adherent  to  the  dura,  etc.  The  frequency  with  which 
eral  atheroma  of  the  cerebral  vessels  i-  Been,  with 
thromboses  softi  nings,  apoplexies,  scleroses,  etc.,  of  the 
brain,  bespeaks  the  intimate  relation  of  these  processes  to 
the  development  of  the  disease,  in  connection  more  i 
daily  with  general  paralysis,  alcoholism,  insanity,  senile 
at  ropb]  ,-eti 

Pachymeningitis  is  a  much  more  frequent  affection 
than  is  commonlj  believed.  Savage  records  its  presence 
in  three  per  i  ent.  of  the  autopsies  made  at  the  asj  lum  at 
Bethlehem,  and  when  it  is  remembered  that  there  are 
more  cases  of  dementia  and  insanity,  not  to  mention  al- 
coholism,  out  of  than  in  asylums,  it  is  seen  thai  this  per- 
centage is  far  too  low.  It  is  safe  to  say  that  most  of  the 
cases  remain  undiagnosticated  during  life,  and  death,  when 
it  occurs,  though  perhaps  caused  bj  this  affection,  is  as 
cribed  to  the  disease  in  the  course  of  which  this  accident 
develops.  All  authors  agree  in  noting  three  fourths  of  all 
the  cases  in  the  male  Bex,  a  proportion  which  corresponds 
to  the  relation  of  the  sexes  to  the  a  licet  ions  which  produce 
tin  disease.  For  the  same  reason  hemorrhagic  pachymen- 
ingitis is  a  disease  of  advanced  life  Exceptional  cases  at 
early  periods  of  lift — six  months  to  eighl  years — have  been 
recorded  by  Weber,   Moses,  Steffen,  and  others,  mostly 

in  connection  with  the  ve is  Btases  from  the  strain  of 

asthma,  pertussis,  etc.,  or  the  impoverished  nutrition  of 

hi l-vessels  from  scurvy,  leukaemia,  and  more  especially 

pernicious  anaemia ;  and  cases  have  been  more  abundantly 
reported  during  adolescence  and  maturity  in  connection 
with  tuberculosis,  empyema,  valvular  lesions  of  the 
heart,  the  various  forms  of  Bright's  disease,  the  vari- 
ous infections  (variola,  scarlatina,  acute  articular  rheu- 
matism, and  typhoid  fever),  and  nmie  especially  local 
injuries  of  the  dura  (seventeen  of  seventy-four  cases 
i  ribed  by  Schneider)  ;  but  aside  from  these  accidents, 
pachymeningitis  remains  a  disease  of  age.  The  largest 
number  of  cases,  twenty  two  per  cent.,  in  the  collection 
of  Huguenin,  occurred  between  the  ages  of  seventy  and 
eighty. 

Symptomatology.  —  Internal  pachymeningitis  exists  at 
times  without  a  symptom  to  mark  its  presence.  Moses 
reports  such  a  case  in  a  child,  aged  seven  months,  who 
died  of  catarrhal  pneumonia.  At  the  autopsy  there  was 
found  a  pachymeningitic  cyst,  which  covered  the  ante 
rior  half  ol  i  In-  right  hemisphere,  though  im  si  mi  of  brain 
disease  had  ever  been  manifest  in  lite.  Slight  extravasa 
tioiis  often  show  no  sign  because  of  absence  of  pressure, 
!  -lowly  effused,  because  of  tolerance,  which  the 
brain  acquires  of  ten  in  astonishing  degree.  In  other  cases 
the  accident  i-  overshadowed  by  symptoms  pertaining  to 
tie  original  disease.  These  are.  how<  ver,  all  exceptional 
cases,  A-  a  rule,  the  disease  may  he  diagnosticated  dur- 
ing life  by  signs  which  are  not  so  valuable  in  themselves 
a-  in  their  etiological  relation-. 

In  the  majority  of  cases  the  disease  announces  itself  sud- 
denly and  violently.  The  patient  is  stricken  with  apo- 
plexy. The  haemorrhage  maj  he  sc,  meat  as  to  cause  death 
l>\    compi  i   the   brain  within  forty-eight  hours. 

The  nature  o!  the  disease,  or  more  striclh  .  tie  localiza- 
tion oJ  tiie  haemorrhage,  is,  as  a  rule,  in  such  cases  im- 
possible to  determine.  The  fl ret  attack  is  not.  however, 
usualh  tatal.  In  exceptional  cases  the  patient  tnaj  re- 
i  full] .  but  as  a  rule  a  train  of  -\  mptoms ensue,  w  hich 
more  or  less  distinctl]  characterize  the  disease.  These 
By  mptoms  varj  greatly  in  individual  cases,  vary  according 
to  the  localit]  and  extent  of  the  effusion,  as  \\  ell  as  accord- 
ing to  the  nature  of  the  original  disease ;  but  the]  do  not 
differ  in  essential  characters  from  the  B]  mptoms  ol  men- 

LUSe        Hi   idache,  stupor,  w  hieh  ina\   at 

an]   line  ...  or. 

in  the  irritant   Btagc,  unilateral  twitchings  and  convul- 

-    limited  at   time-  to  one  extremity,  or  confined  to 

the  area  of  distribution  of  the  facial  nerve  ;  aphasia,  w 

ii  of  the  language-centre  i-  compressed— these 


symptom-,  together  with  an  irregular  or  retarded  pulse, 

vomiting,  and  more  especially  contracted  or  dilated  pu- 
pils irresponsive  to  light,  with  little  or  no  disturbance  of 
general  sensation,  make  up  a  group  which  a-  a  rule  dis- 
tinguishes tin-  disease. 

But,  a-  aln  ad]  intimated,  it  i-  not  so  much  the  symp- 
tomatology ol  the  affection  as  it-  etiological  relations 
which  strictly  define  the  disease.  The  general  signs  of 
meningitis  refer  especially  to  hematoma  only  when  they 
occur  in  the  course  of  general  paralysis,  chronic  psy- 
choses,  alcoholism,  chronic  Bright's  disease,  pernicious 
anaemia,  traumata,  the  affections  mentioned  in  the  dis- 
cussion of  the  etiology  of  the  disease. 

A  not  in  r  distinguishing,  but  by  no  means  so  distinctive, 
feature  to  indicate  the  nature  of  the  affection,  is  the  re- 
currence of  the  Bymptoms.  Total  or  partial  reco 
from  all  the  genera]  manifestations  of  meningitis  is  fol- 
lowed in  pachymeningitis,  a- a  rule, by  repeated  attacks, 
and  though  'be  special  Bymptoms  may  show  greal  va- 
riety in  relapses  or  recurrent  attack-,  the  general  character 
of  the  new  signs  i-  definitely  Bustaini  d. 

The  diagnosis  of  pachymeningitis  is  based  upon  these 
two  cardinal  points  :  tin-  existi  nee  ot  an  underlying  con- 
dition or  causative  disease,  and  the  more  or  less  rapid  re- 
currence of  the  attacks.  <  lases  are  further  characterized 
by  suddenness  of  onset  and  rapidity  of  recovery.  The- 
writer  of  this  paper  has.  at  the  present  time,  under  ob- 
servation an  individual  affected  with  chronic  alcoholism, 

w  ho  was  BUddenly  Btricken  With  apoplexy  on  the   si 1 1 

The  patient  was  carried  comatoseVo  the  hospital.  The 
coma  subsided  in  the  course  of  a  lew  hour-,  to  leave  a 
complete  right-sided  hemiplegia,  which  entirely  disap- 
peared in  three  days,  leaving  the  individual  in  better 
physical  and  mental  condition  than  for  ten  year-.  .Many 
of  the  cases  of  so-called  "  serous"  apoplexy  characterized 
by  sudden  onset,  and  more  especially  by  speedy  recovery, 
arc  really  cast  -  of  pachymeningitis. 

The  predominance  of  symptoms  indicating  cortical 
lesion  i-  another  feature  of  diagnostic  importance.  Thus 
localized  convulsions  and  contractions,  monoplegias,  con- 
tracted pupils,  following  an  apoplectic  attack  in  an  indi- 
vidual predisposed  to  the  disease  by  the  factors  already 
emphasized,  point  almost  certainly  to  pachymeningitis. 

The  age  and  -ex  of  the  patient  must  not  he  o\  erlooked. 

Basilar  meningitis  i-  differentiated  by  the  youth  of  the 
patient,  the  family  history,  the  presence  of  tuberculosis 
(New  here.  b\  its  1<  n  i  lt  prodrome-,  its  insidious  approach, 
its  general  and  special  hyperesthesia,  opisthotonos,  boat- 
shaped  abdomen,  i  tc 

Cerebro-spinal  meningitis  prefers  winter,  soldh  rs.  and 
children,  occurs  at  time-  in  endemic  proportions,  shows 
opisthotonos,  herpes,  ami  sometimes  petechia?,  extreme 
h]  peraesl  hesia,  spinal  lesions,  and  does  not  recur. 

The  prognosis  is  always  grave.  Recovery  without  re- 
currence is  possible,  but  not  probable.  The  patient  buc- 
cumbs,  a- a  rule,  in  a  subsequent  attack,  if  he  doe-  not. 
fall  a  victim  in  the  meantime  to  the  original  disi 
The  immediate  prognosis  i-  best  established,  as  after  any 
cerebral  haemorrhage,  by  frequent  observation-  of  the 
temperature,  whereby  the  degree  of  the  rise  after  the 
initial  depression  incident  to  the  shock,  would  receive 
proper  interpretation.  A  sudden  or  gradual  elevation  to 
a  high  made  (105  l  at  anytime  thereafter,  independent 
of  the  original  disease,  is  a  sign  of  most  ominous  signifi- 
cance. 

apy. — The  treatment  of  pachymeningitis  doe-  not 
differ  materially  from  that  of  any  form  of  meningitis 
or  cerebral  haemorrhage.     The  application  of  an  ice-bag 

to  the  head,  the    loeal   abstraction  of   blood  by  leeche-   or 

cups  behind  the  ears  or  over  the  temples,  "derivation" 
bj  purgatives  (calomel,  senna,  croton-oil),  constitute  the. 
routine  plan,  which  is  sanctioned  more  by  lime  and 
than  by  benefit  based  upon  demonstrable  proof.  Tran- 
quillity of  surroundings,  with  all  the  mcasun  -  which 
make  up  a  more  or  less  perfect  hygiene,  are  tin1  most 
effectivi  a  ents  in  prophj  (axis  in  the  chronic  psychoses  : 
while  abstention  from  alcohol  addresses  the  "causa  in- 
dicationis "  in  cases  dependent  upon  it- abuse.  Bright's 
ise,  heart  disease,  pernicious  anaemia,  etc.,  in  short, 
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the  underlying  condition  calls  for  appropriate  treatment, 
and  paralyses,  convulsive  manifestations,  persistent  head- 
aches, whatever  symptoms  may  he  left,  are  to  be  met  with 
symptomatic  treatment. 

Leptomeningitis. — It  is  possible,  as  already  stated, 
that  a  real  inflammation  may  limit  itself  to  the  dura  mater 
alone,  but  such  a  distinct  circumscription  is  very  rare.  In- 
flammation of  the  dura  extends,  as  a  rule,  so  as  to  involve 
the  pia  mater.  The  same  qualification  applies  to  the  pia 
mater,  though  a  strict  limitation  to  the  pia  mater  is  more 
frequently  observed.  The  subsequent  remarks  apply 
more  especially  to  inflammation  of  the  pia  mater,  with 
which  the  dura  is,  or  may  be,  secondarily  affected  in 
greater  or  less  degree.  It  is  taken  for  granted  that  cere- 
hro-spinal  meningitis  and  tubercular  meniugitis,  diseases 
due  to  special  causes,  are  not  included  under  the  title 
leptomeningitis,  which  embraces  all  other  kinds  of  sim- 
ple meningitis  of  known  or  unknown  cause. 

Leptomeningitis  is  always  a  secondary  affection.  The 
cases  considered  idiopathic  become,  under  closer  obser- 
vation, so  much  fewer  every  year,  that  it  is  more  safe  to 
appeal  to  unknown  primary  affections  than  to  subscribe 
to  the  possibility  of  a  spontaneous  or  idiopathic  menin- 
gitis of  any  kind.  A  thorough  conviction  in  this  regard 
will  alone  lead  to  the  searching  investigation  necessary  in 
many  cases  to  discover  the  original  disease. 

Affections  of  the  ear  constitute  by  far  the  most  fruitful 
cause  of  leptomeningitis.  Of  these  affections,  chronic 
suppurative  inflammations  of  the  tympanic  cavity,  which 
constitute  over  twenty  per  cent,  of  all  diseases  of  the  ear, 
most  frequently  lead  to  meningitis  through  caries  of  the 
osseous  roof  of  the  tympanum.  The  roof  of  the  tym- 
panum is  composed  of  an  excessively  thin  plate  of  bone, 
which  is  indeed  at  times  congenitally  defective,  so  that 
the  way  lies  open  to  invasion  of  the  cranial  contents. 

A  more  or  less  open  avenue  is  also  offered  in  the  course 
of,  or  along  the  sheaths  of,  the  facial  and  auditory  nerves, 
and  the  vessels  which  penetrate  the  petrosal  fissure. 
Communication  by  caries  may  be  also  directly  established 
between  the  cavity  of  the  cranium  and  the  mastoid  cells  ; 
while  indirect  involvement  of  the  meninges  may  follow 
phlebitis  and  thrombosis  of  the  cavernous,  transverse,  and 
superior  petrosal  sinuses,  as  revealed  by  dilatation  of  the 
veins  and  local  oedema  in  the  region  of  the  mastoid  pro- 
cess. Tuberculosis  plays  a  prominent  role  as  a  special 
cause  in  the  production  of  all  these  processes,  while 
syphilis  furnishes  a  small  contingent  of  cases  through 
caries  of  the  upper  meatus  of  the  nose. 

Every  meningitis  whose  cause  is  not  obvious  should 
excite  suspicion  of  ear  disease,  which  may  reveal  itself 
to  the  sense  of  smell  in  an  offensive  odor,  before  or  in 
the  absence  of  visible  discharge.  So,  also,  every  case  of 
otorrhea  should  excite  the  fear  of  possible  meningitis. 

Trauma  or  injury  to  the  cranial  bones  constitutes  a  not 
infrequent  cause  of  simple  meningitis.  Where  compound 
fracture  has  occurred,  or  direct  penetration  has  been  ef- 
fected, the  sequence  is  sufficiently  simple.  In  other  cases 
the  meninges,  though  not  directly  exposed,  become  af- 
fected through  phlebitis,  thrombosis,  or  suppurations 
occurring  in  the  patulous  veins  of  the  diploe,  whereby  is 
implied,  as  previously  intimated,  some  hidden  crevice  or 
pre-existent  communication  with  the  air.  A  far  more 
infrequent  involvement  of  the  meninges  occurs  at  times, 
when  an  abscess  in  the  interior  of  the  brain  reaches  its 
periphery,  or  bursts  into  a  lateral  ventricle  to  come  in 
contact  with  inflections  of  the  pia  mater  at  the  base  of 
the  brain.  So-called  brain  "  softenings,"  which  consist 
simply  of  brain  and  tissue  debris,  and  simple  hyperaemias, 
the  so-called  "  congestions"  of  the  brain,  including  sun- 
stroke, could  not,  with  our  present  knowledge  of  the 
nature  of  infections,  produce  a  leptomeningitis. 

Next  in  frequency  to  the  direct  invasion  of  the  men- 
inges from  disease  of  the  ear,  are  the  metastatic  processes 
from  distant  depots  of  infection.  Any  one  of  the  acute 
infectious  diseases  may  be  thus  attended  or  followed  by 
meningitis,  which  is  justly  regarded  as  the  most  serious 
complication  which  can  occur — which,  indeed,  imparts  a 
sudden  gravity  to  an  otherwise  mild  case  of  disease.  Of 
all  the  acute  infections,  pneumonia  is  the  disease  in 
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which  this  complication  most  frequently  occurs.  The 
intimate  relations  of  tuberculosis  of  the  lung  and  brain 
in  the  frequent  sequence  of  basilar  meningitis  upon  tu- 
berculosis pulmonum,  prepare  us  in  a  measure  for  the 
frequent  supervention  of  meningitis  in  the  course  of 
croupous  pneumonia.  The  same  connection  or  relation 
has  been  observed  also  in  cerebro-spinal  meningitis,  and 
bacteriologists  have  pointed  out  the  striking  resemblance 
of  the  micro-organisms  found  in  these  two  affections. 
Pyaemia  and  septicaemia  may  be  said  to  vie  with  pneu- 
monia in  the  production  of  metastatic  meningitis,  while 
endocarditis,  empyema,  acute  articular  rheumatism,  the 
exanthematous  diseases — more  especially  variola  and 
scarlet  fever  (aside  from  ear  disease),  and  very  rarely  ty- 
phoid fever — diseases  mentioned  in  the  order  of  fre- 
quency, furnish  exceptional  cases.  As  curiosities  equally 
illustrative,  however,  of  the  nature  of  the  process,  may 
be  mentioned  the  cases  of  meningitis  which  have  followed 
such  trivial  infections  as  vaccinia  and  mumps. 

The  morbid  anatomy  and  symptomatology  of  this 
form  of  meningitis  do  not  differ,  except  in  the  preference 
of  the  convexity  to  the  base  in  the  case  of  inflammation 
from  metastatic  and  traumatic  causes,  from  the  cerebral 
signs  and  lesions  of  cerebro-spinal  meningitis,  which  have 
been  fully  described  elsewhere. 

The  prognosis  is  far  more  grave  than  that  of  cerebro- 
spinal, but  not  so  absolutely  fatal  as  that  of  basilar  men- 
ingitis. The  great  majority  of  cases  terminate  fatally,  in 
coma  or  convulsions,  in  the  course  of  from  two  to  ten  days. 

The  diagnosis  of  meningitis  in  connection  with  disease 
of  the  ear,  or  trauma  of  the  bones  of  the  cranium,  is  very 
easy  as  a  ride,  but  the  diagnosis  of  metastatic  meningitis 
is  often  very  difficult.  High  fever  and  blood-poisoning 
show  symptoms  which  so  closely  simulate  the  signs  of 
meningitis  as  to  render  an  absolute  diagnosis  impossible, 
at  least  for  a  time.  The  persistence  of  these  signs  after 
subsidence  of  hyperpyrexia  sometimes  declares  the  dis- 
ease. Tuberculosis,  pysemia,  scarlatina,  variola,  erysip- 
elas, and  typhoid  fever  are  the  affections  which  oftenest 
create  doubts  as  to  the  diagnosis.  But  if  close  scrutiny 
be  made  of  the  etiological  factors,  and  close  attention  be 
paid  to  the  course  of  the  disease,  the  diagnosis,  as  a  rule, 
soon  becomes  clear.  In  distinction  from  tuberculosis  and 
typhoid  fever,  it  may  be  said  that  meningitis  develops 
quickly,  almost  suddenly,  with  violent  pain  in  the  head, 
active  delirium,  and  often  with  stiffness  of  the  muscles 
of  the  neck,  or  retraction  of  the  head. 

Tuberculosis  and  typhoid  fever  show  also  typical  tem- 
perature curves,  with  lung  symptoms  in  tuberculosis,  and 
abdominal  symptoms  in  typhoid  fever.  In  scarlatina, 
variola,  and  erysipelas  it  is  rather  a  question  of  detecting 
a  complication,  as  each  disease  shows  characteristic  erup- 
tions upon  the  surface.  Here,  too,  the  persistence  of 
cerebral  signs  after  subsidence  of  the  high  temperature, 
is  of  value.  Septic  and  pyaemic  diseases~follow  wounds, 
are  attended  with  chills,  show  joint  affections  and  inter- 
nal metastases.  Ulcerative  endocarditis,  a  septic  process, 
has  the  same  history.  Uraemia  is  recognized  by  the 
dropsy,  the  condition  of  the  urine,  and,  so  far  as  the  ner- 
vous symptoms  are  concerned,  by  the  predominance  of 
convulsions. 

Cerebro-spinal  meningitis  is  differentiated  by  the  more 
prominent  disturbances  of  sensation,  by  herpes,  and  by 
the  occui-rence  of  other  cases.  Basilar  meningitis  oc- 
curs more  especially  in  children  affected  with  tubercu- 
losis elsewhere,  or  who  come  of  tuberculous  stock.  It  has 
long  prodromes,  and  a  longer  duration.  Its  symptoms 
are  less  acute  and  intense.  It  more  frequently  implicates 
the  membranes  of  the  spinal  cord.  Pachymeningitis  is 
a  disease  of  age.  It  occurs  in  drunkards,  dementia  par- 
alytica, chronic  insanity,  etc.  It  shows  a  more  fluctuat- 
ing course.  It  must  be  repeated  again  and  again  that  the 
various  forms  of  meningitis  are  to  be  separated  and  recog- 
nized more  by  the  etiological  relations  of  the  disease  than 
by  any  difference  in  symptomatology. 

The  treatment  of  leptomeningitis  does  not  differ  in  any 
way  from  that  of  any  other  form  of  meningitis ;  what 
little  may  be  accomplished  in  the  relief  of  symptoms  has 
been  mentioned  under  the  title  Cerebro-spinal  Meningitis. 

721 


Rlenlngltls. 

lleoMii 


KEFEHENI  i:  JIANDIlooK   OF  THE    WEDN  A.L  SCIENt  ES 


Tin  physician  who  is  thoroughly  indoctrinated  a-  to  the 
dangers  of  disease  ol  the  ear,  and  who  i-  thoroughly  Fa 
miliar  with  the  recent  researches  regarding  the  nature  of 
Infection,  \\  ill  prevent  man]  cases  oi  meningitis  by  timely 
treatment  of  the  ear,  and  bj  scrupulous  antisepsis  in  ail 
wounds  of  the  skulL  James  /'.   WaiUak 

MENORRHAGIA  Bigniflea  uterine  tuemorrha  i    oi  i 
Ive  menstrual  flow,  occurrinc  at  the  usual  time  of 

menstruation;  and  is  t"  be  distinguished  f i  metror- 

i,  w  in  iv  ii  regulai  or  intercurrent  haemorrhage 
occurs  from  the  w  omb. 

It  is  a  -\  ii  1 1  it  "in  only — not  a  disease ;  and  is  due  to  mul 
tiple  causes,  some  local,  Borne  constitutional.  Prominent 
among  these  arc  uterine  displacements,  metritis,  endo- 
metritis (especially  with  fungosities),  fibromata,  if  inter- 
stitial it  submucous,  general  plethora,  bydrsemia,  as  t  ■ 
prolonged  lactation,  faecal  Impaction  with  torpidity  of  the 
liver,  approach  of  the  menopause,  heredity,  More  than 
one  of  these  causes  tend  equally  to  the  production  of 
metrorrhagia,  as  when  fungous  endometritis  Is  found,  or 
where  an  interstitial  or  submucous  fibroma  develops  in 
the  uterus. 

\\  in  ii  ii  follows  abortion,  or  any  of  the  complications 
of  parturition,  it  is  only  through  tin-  supervention  of 
some  <'Hi-  of  tin-  conditions  first  enumerated. 

The  etiology  may  then  be  obscure,  ami,  clinically,  it  is 
often  found  most  difficult  to  determine  it. 

The  differentia]  diagnosis,  which  is  mainly  from  me- 
trorrhagia, will  he  indicated  chiefly  by  its  periodicity  and 
by  the  patient's  freedom  from  any  intercurrent  flow. 
But  no  diagnosis  should  ever  be  attempted  from  tin-  gen- 
eral Bymptoms  alone.  Ii'  tin-  l"---  of  blood  in-  Buch  aa  t" 
require  medical  advice,  a  local  examination  should  al- 
ways lie  made.  In  conducting  this,  we  should  note  the 
position  of  the  womb,  the  state  of  the  cervix — whether 
lacerated,  with  contracted  or  patulous  os,  eroded,  or  other- 
wise' diseased  ;  the  condition  of  the  uterine  appendages  ; 
and,  what  is  most  important  of  all,  the  state  of  the  uter- 
ine cavity. 

For  this,  dilatation  of  the  cervical  canal  is  rarely  re- 
quired, although,  in  the  treatment  of  intrauterine  dial 
it  is  almost  always  necessary. 

In  this  procedure  the  patient  should  always  he  placed 
in  the  left  semi-prone  position — never  on  the  hack — and 
Simp's  speculum  used  ;  then,  the  anterior  lip  of  the  cervix 
being  caught  with  a  tenaculum  to  steady  the  uterus,  a 

flexible  whalebone  probe  or  simp's  silver  uterine  probe  is 

passed  gently  through  the  internal  os,  the  line  of  uterine 
deflection  ascertained,  and  the  presence  of  lihroinata  or 
Other  uterine  tumors  determined.  After  this,  a  curette 
of  blunt  wire  should  be  passed  in  like  manner,  and  the 
stateof  the  endometrium  infilled  by  the  smooth  or  rough 
sensation  communicated  to  the  hand. 

The  treatment  Will,  of  course,  depend  upon  the  ascer- 
tained cause. 

In  plethoric  and  indolent  subjects  a  sharp  mercurial 
pur;:'  |  Iven  before  menstruation  begins,  will  often  be 
effectual  ;  and,  if  this  be  continued  for  several  months  in 

succession,  the  menorrhagic  habit  will,  in  many  cases, be 

arrested  without  further  treatment. 

In    feeble  and   ana?mic  women   iron,  or  iron  and  ergot 

ther,  will  prove  theshcel  anchor;  but.  where  fibro- 
mata accompany  this  type  of  ill  health,  cannabis  indica 
i  or  cannabis  indica  with  dux  vomica)  will  advantageously 
replace  the  iron.  With  either,  the  ergot  is  equally  valu- 
able, 

Should  the  niciioii !■  ecur  during  lactation,  it  w  ill 

be  almost  a  necessity  to  give  up  nursin 

t       If  acute  metritis  or  a  displacement  "f  the  womb  exist, 
the    accompanying    malady   11111-1    1.-   relieved    before   the 

monorrhagia  w  ill  cease. 

In  all  eases  of  fungOUB  endometritis,  with  or  without 
fibromata,  our  main  reliance  is  tin  curette,  which  must 
be  applied  carefully,  but  boldly.  over  all  the  uterine  BUT 
fai  e  w  here  the  least  roughness  exists     T'h is  should  alvvav  B 

be  done  antiseptically,  after  moderate  dilatation  of  the, 
ervical  canal,  and  should  be  followed  by  gentle  irriga- 
tion ol   the  uterine  cavity  with  warm  carboli/.cd  water. 


Their*  local  use  of  cocaine  (four  per  cent,  solution  of 
cocaine  hydro-chlorate)  locally  is   preferable  to  general 

aiKcsthesia. 

The  operation  should  be  done  in  the  patient's  bedroom, 
111  vet  in  the  physician's  office,  with  Thomas's  blunt  wire 
curette,  instead  of   the  sharp  steel  curette  of   Keeamii 
Mliis,    the    Irrigation    should    be   with    weak    solutions   of 
carbolic   acid,   as    stated — warm    or    hot — and    not    with 

sublimate,  however  diluted  ;  and  morphia  i- 
be  used  freely,  hypodermatically,  if  the  subsequent  pain  be 
ere.     This  pain  may  be  caused  either  by  uterine  colic 
from  retained  fluid,  or  bj  a  rapidly  developing  metritis. 

Where  no  determining  cause  of  menorrhagia  but  the 

approaching   menopause    can    be   delected,    tin-    favorite 
modern  treatment  is  by  the  preparations  of  inangnu 
which  have  been  as  extensively  used  for  this  as  for  the 
opposite  condition  of  ami  norrhua.    <  »f  these   the  peroxide 
of  manganese  seems  preferable  to  the  permanganati 
potash,  as  it  produces  less  nausea  and  gastric  disturb.ii 

When  heredity  seems  the  chief  factor  in  its  production, 
the  malady  call  only  be  combated  by  cllci  ting  a  complete 

change  in  tin-  habits  of  the  patient. 

Readers  desirous  of  a  fuller  discussion  of  the  constitu- 
tional treatment  of  menorrhagia  arc  referred  to  a  lean 
and  comprehensive  article  on  this  subject,  by  Dr.  Hi 
of  Ohio,  in  Pepper's  "System  of  Practical  .Medicine.' 
iv.,  pp.  200  (t  teg.  Charles  Carroll  Lee. 

MENSES.    RETENTION    OF    THE.     This   condition 
must   be   sharply   distinguished   from   amenovrfxra,   for 

while   in    both    there    is  an   absence  of   the   monthly  (lis 

charge  of  blood  which  is  peculiar  and  normal  to  females 
between  the  periods  of  puberty  and  the  climacteric,  in 
amenorrhaa  the  excretory  process  or  function  is  entirely 
in  abeyance.  In  retention  of  the  menses,  although  the 
monthly  excretion  takes  place,  it  simply  accumulates,  no 
means  of  exit  existing.* 

A.  definition  of  retention  "/tin  menses  would  therefore 
be,  the  accumulation  of  the  menstrual  blood  within  the, 
vagina,  the  uterus,  the  Fallopian  tubes,  or  in  all  tl 
organs,  which  may  go  on  from  month  to  month  for  an 
indefinite  period,  until  it  is  artificially  evacuated,  or  until, 
by  its  pressure,  it  forces  its  way  through  the  uteriue  or 
vagina]  barrier,  or.  if  the  resistance  at  the  tubal  end  is  first 
overcome,  until  it  forces  iis  way  into  the  peritoneal  cav- 
ity and  there  excites  an  inflammation  which  is  usually 
fatal,  unless  relieved  by  appropriate  treatment.  In  ex- 
ceptional cases  the  excess  of  the  retained  fluid  may  esi 
as  a  transudation  from  the  ha-morrhoidal  veins  at  the 
anus,  through  a  thin  though  impervious  hymen,  or  by  a 
so-called  vicarious  discharge  from  the  vessels  of  the  lungs, 
the  mucous  membrane  of  the  nose,  or  an  ulcer  upon  the 
surface  of  the  body.  Barnes  has  asserted  that  tl 
of  fluid  may  be  forced  by  uterine  contraction  through  the 
tissues  of  the  uterus  into  the  abdominal  cavity,  and  this 
theory  has  been  adopted  by  Emmet  ("Trans.  Am.  Gyn 
Boc.,  ii.,437);  but  it  seems  to  be  an  entirely  unnecessary 
hypothesis,  not  to  mention  the  doubt  whet  her  such  chai 
are  possible,  especially  when  the  ample  lymphatic  supply 
of  the  uterus  is  consult  fed. 

The  condition  in  question  is  a  progressive  one.  which 
cannot  begin  until  puberty.  The  recurring  symptoms 
Which  almost  invariably  announce  the  establishment  of 
the  menstrual  function,  if  unaccompanied  by  the  men 
Btrual  How.  may  excite  suspicion  of  the  existi  nee  of  such 
a  pathological  condition,  but  interference  with  the  gen 
era!  physical  well-being  may  be  deferred  for  many 
months,  lis  symptoms  depend  upon  a  variety  of  ana- 
tomical peculiarities,  and  these  may  be  cither  natural  or 
accidental.  Natural  causes  pve  rise  to  the  greater  num- 
ber of  cases,  and  may  be  classified  as  1)  imperforate 
state  of  the  hymen  ;  (2)  atresia  or  absence  of  the  vagina; 
(8)  occlusion  of  the  os  externum,  with  or  without  steno- 
sis or  occlusion  of  the  cervical  canal  ;  (4)  occlusion  of  the 
os  internum  :   (5)  atresia,  more  or  less  complete,  of  the 

*  If  any  menstrua.!  discharge  whatever  occurs,  the  condition  cannot 
1      If  the  discharge  1-  \.  ry  scanty,  the  con- 
dition may  be  called  oUgomenorrktma ,  ami  if  excreted  with  difficulty  and 
{■In,  whether  the  quantity  be  buiall  or  great,  it  is  dysmenorrhata. 
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uterine  canal  above  the  os  internum  ;  (6)  such  abnor- 
malities as  absence  of  the  uterus,  or  of  the  uterus  and  va- 
gina, double  uterus,  or  double  uterus  and  vagina,  and 
occlusion  of  the  os  internum  and  externum.  Under 
accidental  causes  may  be  considered  :  1.  Atresia  of  the 
vulva  or  vagina,  or  both  combined.  2.  Occlusion  of 
the  os  externum,  with  or  without  stenosis  or  atresia  of  the 
cervical  canal.  3.  Occlusion  of  the  os  internum.  4. 
More  or  less  complete  atresia  of  the  uterine  canal.  Among 
the.  natural  causes,  the  presence  of  an  imperforate  hymen 
is  probably  the  most  common ;  indeed,  of  seventy-seven 
recorded  cases  during  the  past  ten  years,  in  which  reten- 
tion of  the  menses  has  been  reported,  it  has  been  due 
to  impervious  hymen  in  twenty-five.*  The  hymen  in 
such  cases  is  usually  a  thick,  fleshy  structure,  for  it  can 
be  readily  understood  that  if  it  were  only  a  thin  mem- 
brane the  pressure  of  the  retained  fluid  would  either  rup- 
ture it  (see  Puech,  Gazette  Obstctricale,  vii.,  321)  or  cause 
the  less  dense  elements  of  the  fluid  to  transude. 

Atresia  or  absence  of  the  vagina,  as  a  congenital  de- 
formity, involves  the  accumulation  of  the  retained  fluid 
within  the  uterus  ;  and,  as  an  artificial  canal,  in  such 
cases,  must  be  made  with  the  greatest  care  and  skill  in 
order  to  avoid  contiguous  organs  and  the  peritoneal  mem- 
brane, the  condition  is  one  of  extreme  danger,  and  the 
means  for  overcoming  it  are  very  hazardous. 

Occlusion  of  the  os  externum,  with  or  without  stenosis 
of  the  cervical  canal,  is  not  so  frequently  a  natural  cause 
of  retention  of  the  menses  as  might  be  expected,  consid- 
ering the  huge  number  of  women  who  suffer  from  unde- 
veloped or  badly  developed  cervix,  with  accompanying 
sterility  and  dysmenorrhea.  There  is  but  a  step  between 
such  a  condition  of  the  cervix  and  the  one  which  occa- 
sions retention.  It  is  also  somewhat  surprising  that  oc- 
clusion of  the  os  internum  is  not  more  frequent  as  the 
result  of  inflammatory  conditions  in  foetal  life  or  early 
childhood.  Such  a  condition  would  almost  invariably 
be  unobserved  until  after  the  period  of  puberty,  and  then 
a  diagnosis  of  congenital  fault  would  be  the  best  that 
could  be  rendered  in  almost  every  case.  The  same  is 
true,  though  to  a  less  decided  degree,  of  atresia  of  the 
uterine  canal  above  the  os  externum.  Unfortunatelj-, 
the  obstacles  to  the  study  of  pathological  conditions  in 
the  uterus  and  vagina  in  children  are  insuperable,  at 
least  with  any  means  which  are,  at  the  present  time, 
available.  "Were  it  not  so,  we  might  be  able  to  anticipate 
many  of  the  diseases  and  deformities  of  later  years,  and 
among  them  this  very  condition  of  retention  of  the 
menses. 

The  sixth  class  of  cases,  in  which  the  obstruction  is  due 
to  natural  or  congenital  fault,  includes  only  exceptional 
ones  ;  but  inasmuch  as  they  are  reported  by  such  high 
authorities  as  Braxton-Hicks,  Oldham,  and  Kiwisch,  their 
existence  can  scarcely  be  disputed. 

Retention  of  the  menses  from  accidental  causes  of- 
fers an  interesting  field  for  investigation  and  comment. 
Many  of  the  cases  by  which  it  is  illustrated  are  the  result 
of  prolonged  and  difficult  parturition  ;  and  since  the  de- 
velopment of  modern  gynaecology,  not  a  few  have  been 
caused  by  the  improper  use  of  caustics,  or  by  insufficient 
care  and  attention  after  operations  upon  the  vagina  or 
uterus.  Atresia  of  the  vulva  or  vagina,  of  accidental 
origin,  may  follow  extensive  laceration  and  sloughing 
connected  with  labor,  severe  burns,  injuries  unconnected 
with  parturition  in  which  inflammation,  cicatrization,  and 
adhesion  occur,  uncleanly  habits,  and  inflammation  in 
connection  with  the  exanthemata  or  diphtheria.  Occlu- 
sion of  the  os  externum,  with  atresia  of  the  cervical  canal, 
has  been  observed  after  the  application  of  powerful  caus- 
tics to  the  mucous  membrane,  a  method  of  treatment  which 
•was  much  more  prevalent  a  few  years  ago  than  now.  It 
has  also  frequently  followed  the  careless  performance  of 
Emmet's  operation  of  trachelorraphy.  Occlusion  of  the 
os  internum  not  infrequently  follows  the  amputation  of 
the  portio  vaginalis  by  the  actual  cautery,  or  even  by  the 
knife  or  scissors.     The  accidental  atresia  of  the  uterine 

*  Matthews  Duncan  and  Emmet  believe  that  in  the  greater  number  of 
the  cases  in  which  the  hymen  is  impervious  there  is  also  more  or  less 
atresia  of  the  inferior  portion  of  the  vagina. 


canal  as  a  cause  of  retention  may  also  be  the  result  of 
inflammation.  A  remarkable  case  of  this  kind  is  reported 
by  Battey  ("  Trans.  Med.  Soc.  Va.,"  ii.,  432),  in  which  a 
prolonged  labor  originated  the  inflammation. 

Symptoms. — The  objective  symptoms  in  each  case  will 
vary  with  its  anatomical  peculiarities.  If  the  retention  has 
continued  for  a  year  or  more,  there  will  always  be  an  ab- 
dominal tumor  which  may  have  developed  from  the  va- 
gina, the  uterus,  or  the  Fallopian  tubes,  or  from  all  these 
organs  combined.  In  very  rare  instances,  as  in  the  cases 
of  Braxton  Hicks  ("  Trans.  London  Obst.  Soc.,"xxii.,  260) 
and  Haffner  {Berl.  Attn.  WbcJien.,  xvii.,  346)  there  may  be 
a  tumor  though  the  uterus  is  absent.  The  volume  of  the 
tumor  may  be  no  more  than  a  pint,  as  in  young  girls,  or 
it  may  contain,  in  extreme  cases,  four  or  five  quarts  of 
fluid  (see  Taylor,  "Trans.  Am.  Gyn.  Soc,"  iv.,  404),  and  it 
may  be  roundish,  or  irregular  in  outline,  according  as  the 
uterus  alone  or  the  uterus  and  other  parts  are  involved. 
If  an  impervious  hymen  is  the  cause,  that  membrane  will 
tend  to  bulge  outwardly,  and  will  present  a  fluctuating  or 
boggy  feel  to  the  examining  linger,  or  there  will  be  a  sen 
sation  of  greater  firmness  if  the  volume  and  pressure  of 
the  fluid  are  considerable.  Examination  per  rectum  with 
the  finger,  and  per  vesicant  with  a  sound,  must  not  be 
omitted,  as  additional  information  concerning  the  outline 
and  density  of  the  tumor  will  thereby  be  obtained.  If 
the  vagina  is  absent,  or  has  become  closed  or  very  narrow, 
the  rectum  and  bladder  still  remain  as  avenues  along 
which  the  investigation  may  be  conducted.  Should  the 
retained  fluid  be  limited  to  the  uterus,  the  vaginal  por- 
tion of  the  cervix  will  be  contracted  and  drawn  up,  ex- 
cepting in  the  rare  cases  in  which  there  is  atresia  of  the 
canal,  and  the  contour  of  the  entire  organ  will  be  similar 
to  that  which  obtains  during  pregnancy.  The  bimanual 
examination  will  reveal  tenderness,  mobility,  central  po- 
sition of  the  uterus,  and  usually  an  absence  of  the  urgent 
objective  symptoms  which  are  present  in  uterine  and 
peritoneal  inflammation.  If  occlusion  of  the  uterine 
opening  exists,  as  a  consequence  of  parturition,  surgi- 
cal operation,  or  inflammation  from  any  other  cause, 
examination  in  Sims's  position  with  Sims's  speculum  in 
the  vagina,  will  reveal  it  to  the  eye,  or  it  will  certainly  be 
ascertained  when  an  attempt  is  made  to  pass  a  uterine 
probe.  Of  the  subjective  symptoms  the  most  important 
for  the  formation  of  a  diagnosis  are  those  which  are  asso- 
ciated with  the  periodical  repletion  of  the  pelvic  vessels, 
and  stasis  of  their  contents  ;  and  these  are  common  to  all 
cases  and  ages,  whether  the  cause  be  natural  or  acciden- 
tal. Such  symptoms  are  dragging  sensations  in  the  pel- 
vic region,  aching  pains  in  the  thighs,  legs,  and  sacrum, 
flushing  of  the  face,  headache,  nausea,  and  general  ma- 
laise. In  a  word,  they  indicate  the  ineffectual  attempt  of 
the  circulation  to  throw  off  an  uncomfortable  burden. 
Other  symptoms  are  due  purely  to  mechanical  causes  ; 
these  are,  pain  from  the  pressure  of  the  confined  fluid  upon 
the  tissues  which  surround  it ;  evidences  of  interference 
with  the  functions  of  the  bladder,  rectum,  or  other  ab- 
dominal viscera,  and  of  obstruction  to  the  free  flow, of 
the  blood  and  lymph  in  the  uterus  itself  as  well  as  in  the 
contiguous  organs.  All  such  conditions  must  react  unfa- 
vorably upon  the  sjrstem  at  large.  Finally,  there  are  the 
S3-mptoms  of  sepsis  from  the  absorption  of  the  confined 
material,  which  evidently  contains  poisonous  elements,  or 
of  peritonitis  from  effusion  into  the  peritoneal  cavity, 
with  or  without  rupture  of  the  structures  in  which  the 
fluid  is  contained.  Concerning  the  latter  accident,  rup- 
ture of  the  tubes  has  frequently  been  reported.  Rupture 
of  the  uterus  is  hardly  probable,  though  I  am  not  pre- 
pared to  accept  Emmet's  opinion,  that  the  uterus  in  such 
cases  undergoes  a  compensatory  thickening,  as  in  preg- 
nancy ("  Trans.  Am.  Gyn.  Soc,"  ii.,  437) ;  in  fact,  both 
Taylor  and  Debrou  found  the  walls  of  the  uterus  very 
thin  in  their  cases  (Taylor,  "Trans.  Am-  Gyn.  Soc,"  iv., 
404).  Rupture  of  the  vagina  is  suggested  by  Thomas 
("Diseases  of  Women,"  1880,  p.  222)  as  a  possibility,  but 
I  find  no  recorded  cases  of  this  accident. 

Diagnosis. — This  condition  would  be  suspected  from 
the  presence  of  an  abdominal  tumor,  from  the  absence  of 
the  monthly  flow,  from  the  existence  of  periodical  symp- 
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toms  which  are  the  usual  concomitants  of  menstruation, 
especially  of  the  dysmenorrheas!  type,  and  from  the  ex 
elusion  of  the  conditions  from  which  it  may  be  differen- 
tiated, it  is  rendered  almosl  certain  bythe  withdrawal 
from  the  tumor,  \\  i  1 1 1  an  aspirator,  of  a  dark,  thick, 
bloody  fluid.*  It  is  to  be  differentiated  from  pregnancy 
bj  its  history  and  symptoms,  the  symmetrica]  tumor 
being  its  chief  poini  of  resemblance.  The  impervi- 
ous, or  apparently  Impervious,  hymen  need  not  be  con- 
sidered positive  evidence  :iL':iin-i  pregnancy,  since  this 
condition,  as  well  as  atresia  of  the  vagina,  have  been 
reported  as  existing  until  a  late  period  of  thai  physiolog- 
ical condition,  and  then  have  been  successfully  operated 
upon.  Si  ■]  id  and  cj  stic  tumors  of  the  uterus  and  ovaries 
must  also  be  excluded,  bul  their  history  is  quite  unlike 
thai  of  retention  of  the  mi  uses,  and.  as  Thomas  suggests, 
the  incline  Bound  can  almosl  always  be  passed  in  the 
former  and  never  in  the  latter.  Hsematocelc  lias  a  his- 
torj  "f  rapid  development,  often  of  external  hseraorrhagi , 
almosl  alwaj  a  of  greal  prostration,  and  may  therefore  be 
readily  excluded.  Tumors  oi  all  the  other  abdominal 
viscera  maj  be  li  fl  oul  of  consideration  b]  a  similar  line 
of  reasoning,  and  when  all  these  conditions  bave  been 
eliminated  the  conclusion  may  be  reached  with  a  fair 
ee  of  certaintj . 
Ti:i  \i\ii.ni.  [fretention  of  menstrual  fluid  exists,  in 
the  v<  i >  large  proportion  of  cases  there  is  bul  "in- way  in 
treal  it,  and  thai  is  bj  surgical  operation.     It  i-  true  thai 

cases  are  rded  in  which  spontaneous  rupture  < >f  the 

hymen  has  relieved  the  dangerously  engorged  organs 
(Puech,  '"'-■  ttt  Obst>  i  r  ifni ,  \ii.,  321  ).  bul  Buch  caves  are 
exceptional,  and  for  those  in  which  atresia  posterior  to 
the  hymen  is  the  efficienl  cause  of  the  trouble,  no  such 
result  can  be  considered  possible.  The  alternative,  there- 
fore, is  essentially  between  a  lei  alone  policy  and  surgical 

rference.     The  former  will  lead,  al -t  certainly,  to 

disturbance  of  the  general  nutrition,  and  possibly  to  sep- 
ticemia or  peritonitis.  The  latter  offers,  in  mosl  cases,  a 
very  g i  chance  of  complete  reci  ivery  of  health,  in  addi- 
tion i"  the  redress  of  faults  of  development  or  of  acquired 
defects  of  the  genital  apparatus,  which  have  condemned 
the  individuals  who  suffer  from  them  in  an  inferior  plane, 
socially  and  physically.  If  an  operation  i-  required, 
apart  from  the  question  of  the  variety  of  the  operation 
which  will  be  indicated  by  the  anatomical  peculiarities 
in  each  case,  the  firsl  point  to  be  considered  is,  whether 
the  entire  volume  of  the  retained  fluid  should  be  removed 
at  once,  or  whether  ii  Bhould  be  allowed  to  drain  away 
gradually.  Emmet,  who  lias  reported  twenty-two  cases 
I  ■•  Trans.  Am.  Gyn.  Soc,  ii.,  137) in  which  hi-  operated 

for  the  relief  of  this  condition,  and.  at  the  time  of  his  re- 
port.  had  probably  had  more  experience  "with  it  than  any- 
one else,  is  decidedly  in  favor  of  completing  the  evacua- 
tion of  the  fluid  at  a  single  Bitting.  In  all  of  his  cases 
the  result  from  this  method  of  procedure  was  perfectly 
factory.  West.  v,.n  Nussbaum,  and  many  others, 
are  in  favor  of  the  same  plan.  <  >n  the  other  hand.  II. w 
itt,  Bernutz,  and  Th as  recommend  gradual  evacua- 
tion. If  the  hymen  alone  is  to  be  operated  upon,  the 
opening  in  the  occluding  membrane  may  be  made  with 
an  aspirating  apparatus,  with  a  trocar  ana  cannula,  with 
a  i  autery  instrument,  with  scissors,  or  with  the  knife.  If 
it  is  designed  to  emptj  the  tumor  rapidly,  a  large  incision 

must    be    made,  and    il    mav    he   all.. wed    to    flow  without 

restraint,  or  it  may  even  be  encouraged  by  pressure 
through  the  abdominal  wall.  Some  of  those  who  advo- 
cate gradual  evacuation  advise  thai  the  cannula  or  other 
drainage-tube  be  left  in  the  opening  which  has  been  made; 
while-  others  allow  the  subject  of  drainage  to  take  care  of 
Itself.  Emmet  believes  thai  the  fear  of  reflux  of  the  fluid 
through  the  tubes  and  into  the  peritoneal  cavity  at  the 
time  of  operation  is  groundless;  while  equally  competent 
observers,  among  them  Matthews  Duncan,  Barnes,  and 
KLiwisch,  take  the  opposite  view  - 1  tun.  an.  .!/../.  Timet  and 
Oa  .  1888,  ii..  788).  Bmmel  irrigates  the  organs,  which 
had  been  emptied  of  the  retained  fluid,  with  hoi  water. 
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both  at  the  time  of  the  operation  and  at  suitable  inter. 
subsequently.     Taylor  thinks  such  irrigations  Bhould 

used  w  Itfa  much  caution,  while  other-  ohject  to  then 
neglect  their  use  entirely,   [n  the  light  of  the  results  of  anti- 
septic surgery,  it  would  u  em  as  if  there  could  be  no  qi 
tion  as  t"  the  propriety,  and  even  the  necessity,  of  such  a 
precautionary  step.    Surely  no  field  of  operation  could  fur- 
nish  a  better  Boil  for  decomposition  and  its  entire  trait 
evil  cons,  quences  than  this  one.  if  the  long-retained  fluid 
with  it-  broken-down  tissues  he  nol   removed  as  rapidly 
and  as  efficiently  a-  possible,  and  the  distended  and 
bilitated   parts  stimulated   to  resume  their  normal  form 
and  function.      It  i-.  therefore,  not  to  lie  wondered  at  that, 
in  many  of  the  operations  in  which  no  attention   to  anti- 
sepsis js  given,  the  resulls  are  had.  and   that    the   pa  til 
either  have  a  long  and  tedious  illness,  or  succumb  to  the 
power  Of   infection.      If  there   is   atresia   or  stenosis 
portion   of  the  vagina   or  of  the  uterine  canal,  the   same 
principles  should  guide  one  in  operating  as  obtain  if  the 
hymen  alone  is  in  he  penetrated,  an  incision  being  re- 
quired   into  tissue   which   i-  more  or  less  dense,  and  of 
greater  or   less  thickness.     The  plain   indication   in    all 
such  cases  js  to  follow  the  course  of  the  natural  channel, 
which  is  demonstrated  by  the  mucous  membrane,  whether 
ol  the  vagina  or  uterus;  or.  if  that   ha-  disappeared 
make  the  incision  or  dissection  a-  nearly  as  possible  where 
it  .tin-  mucous  membrane)  Bhould  he. 

In  Battey's  remarkable  case,  in  which  there  was  occlu- 
sion ol'  the  entire  utero-vaginal  canal  following  proloi 

;.  with  symptoms  which  indicated  retention  of  the 
menstrual    fluid,    the    ovarii-   were    removed   and    the 
distressing    symptoms   were    entirely    relieved    thereby 
("  Trans.  Med.  Sue.."  vol.  ii..  p.  482).    If  relent  ion  is  com- 
plicated by  congenital  absence  of  the  vagina,  the  situa- 
tion is  indeed  a  grave  one.  hut  not  necessarily  hopi 
as    si. me    writers    would    seem    to    imply.       The    li-t    of 
operators  for  this  condition  include-  the  names  of  Du- 
puytren,   Amu-sat.   Syme,  Key.    Brodie,   Scan zoni,  Em- 
met, and  others,   Emmet  having  the  remarkable  n 
i"  1'rin.  and  Prac.  of  G3"na?cology,"  1880)  of  seven  o] 
lions  without   a    failure.      The   method-   by    which   relief 
from  this  accident  are  obtained  are.  the  immediate  oi 
Dupuytren,    by  which   all  obstructions  are  cut   or  torn 
away   at    a   single    operation,    and   the  gradual   mi. 
Amu--at.   by    which   a   canal    i-    excavated    by    repi 
efforts  of  pressure  and  incision.      Puncture  through  tin- 
rectum   was   practised   by   Oldham,    menstruation    hi 
subsequently   performed    through   that    viscus  (Taylor, 
"Tran-.   Am.  Gyn.  Soc,"  iv.,  404).     Immediate  thrust 
and  incision  throngh  the  obstructing  tissue  was  practised 
by  Syme ;  puncture  with  a  trocar  through  the  same  by 
Maoootinao  (Taylor,  loc.  cit.).  and  electro-cauterization 
by  Lefort  (Thomas,  "  l>i-.  of  Worn."  1880,  p.  282). 

Emmet's  method  is  similar  to  Dupuytren's,  which  has 
given  mo re  satisfaction  than  any  of  the  others,  ami. 
rule,  is  io  lie  preferred.  In  those  rare  cases,  like  Braxton- 
Hicks'-  i"  Tran-.  London  Obst.  Soc."  wii..  260)  anil 
llalliier's  .//,,/.  Klin.  Wodifn.,  wii..  346),  in  which 
there  i-  an  abdominal  tumor  which  depends,  apparently, 
up.. n  retention  of  the  menses,  hut  in  which  there  is  no 
uterus,  the  diagnosis  must  necessarily  lie  very  difficult. 
In  Hick-'-  case  it  was  practically  impossible  without  ab- 
dominal section,  and  this  operation  offer-  the  only  satis- 
factory method  by  which  such  cases  can  he  radically 
treated.  Removal  of  the  lubes  and  ovaries  would 
indicated. 

After  any  form  of  operation  for  retention  of  the  met 
severe  reaction  is  possible,  and.  in  the  majority  of  reported 
cases,  has  been  present.     Emmet's  experience  has  i 
almost    unique,  for.  even  after  the  severer  operations.  In- 
states that  the  reaction  was  usually  insignificant.  Thisonly 
pro  ves  the  -value  of  the  method  of  complete  evacuation, 
followed  by  the  cleansing  and  stimulating  doucht  of  hot 
water.    Certainly,  in  the  severer  cases  (<  ,<...  Maccormi 
in  which  four  or  five  quarts  of  fluid  were  evacuated),  it 
would  lie  unreasonable  to  make  no  preparations  for  in- 
flammatory symptoms;  in  other  words,  the  mosl  rigid 
hygienic  and  antiseptic  surroundings  should  he  insisted 
upon.     In  addition    to   antiseptic  douching  after  opera- 
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tions,  until  all  danger  of  sepsis  has  subsided,  the  canal 
which  has  been  opened,  whether  it  be  of  the  vagina  or 
uterus,  should  be  kept  open  by  the  use  of  a  glass  or  hard- 
rubber  plug.  This  should  be  worn  constantly  until  per- 
manent dilatation  has  been  secured.  This  operation,  as 
well  as  all  others  which  are  performed  upon  women, 
should  be  performed  midway  between  two  periods,  or  as 
near  that  time  as  possible.  Should  recovery  occur,  the 
results  are  usually  all  that  could  be  desired.  Menstrua- 
tion will  take  place  normally,  if  the  newly-made  canal  is 
prevented  from  closing,  and  cases  have  frequently  been 
reported  in  which  -pregnancy  and  parturition  have  fol- 
lowed without  mishap.  It  may,  therefore,  be  concluded 
that,  unless  visceral  disease  has  been  established  prior  to 
the  removal  of  the  offending  material,  such  removal  will 
signify  a  restoration  to  the  normal  degree  of  health. 

In  the  following  bibliography,  which  is  limited  to  the 
past  ten  years,  and  beyond  which  it  has  not  been  deemed 
either  necessary  or  advisable  to  go,  the  titles  have  been 
grouped  mainly  with  reference  to  the  anatomical  char- 
acteristics. 
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Andrew  F.  Currier. 

MENSTRUATION.  Menstruation  is  a  periodic  func- 
tion connected  with  the  female  generative  organs,  whose 
rhythmical  performance  occurs  normally  once  in  twenty- 
eight  days  upon  the  average.  It  is  associated  with  phe- 
nomena both  local  and  remote.  It  begins  between  the 
average  ages  of  fourteen  and  fifteen  years.  It  is  normally 
coincident  with  the  liberation  of  an  ovum  from  a  rupt- 
ured Graafian  follicle  in  one  or  both  ovaries,  and  with  a 
discharge  of  blood,  mucus,  and  degenerated  epithelium 
from  the  uterine  cavity.  It  is  the  result  of  a  process 
called  ovulation,  or  the  development  and  discharge  of  an 
ovum  which  occasions  a  general  vascular  congestion  of 
the  generative  organs.  (Sec  article  Ovum.)  It  lasts  for 
one,  two,  three,  or  more  days,  and  is  usually  accom- 
panied by  peculiar  sensations,  such  as  a  feeling  of  lassi- 
tude, pains  in  the  back,  slight  gastric  disturbance,  and 
often  by  slight  mental  irritability. 

Menstruation  is  the  sign  of  sexual  maturity  in  the  fe- 
male, and  its  appearance,  coincident  with  the  attendant 
phenomena  of  development  of  the  breasts  and  of  the  gen- 
eral bodily  form,  etc.,  constitutes  the  condition  of  pub- 
erty, which  corresponds  to  the  development  in  the  male 
of  the  sexual  function.  So  long  as  it  continues  under 
normal  conditions,  it  is  possible  for  a  woman  to  bear  a 
child.  All  statistics  and  comparisons  regarding  menstru- 
ation must  be  received  with  careful  allowance,  for  it  is 
an  extremely  variable  function,  which  is  rendered  irreg- 
ular or  is  abolished  by  very  many  causes,  often  appar- 
ently trivial  in  themselves.  The  function  is  suspended 
soon  after  conception,  and  is  not  usually  resumed  while 
active  lactation  continues.  (Compare  articles  Lactation 
and  Pregnancy.)  The  cause  of  the  periodicity  or  rhythm 
of  normal  ovulation  and  menstruation  is  undetermined. 

The  commencement  of  menstruation  varies  chiefly  with 
the  climate.  In  tropical  climates  it  is  earlier  than  in 
temperate,  and  in  frigid  climates  it  is  retarded  to  the  six- 
teenth year.  In  tropical  countries  it  occurs  as  early  as 
the  twelfth  3-ear.  This  is  partly  due  to  the  habit  of  early 
marriages  and  sexual  congress,  which  is  a  strong  stimu- 
lus to  menstruation.  Cases  have  been  known  to  occur 
in  the  first  and  second  years  (Susewind).  In  the  United 
States  the  average  age  for  the  first  menstruation  is  be- 
tween the  fourteenth  and  fifteenth  years.  The  com- 
mencement of  menstruation  is  modified  in  point  of  time 
by  mode  of  life,  heredity,  social  position,  exposure,  gen- 
eral health,  etc.  Warmth,  good  food,  luxury,  and  good 
hygienic  surroundings,  all  tend  to  produce  it  earlier, 
whereas  the  reverse  conditions  may  retard  it  for  months,  or 
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-.  M  1,1  yi  ii  -  Chronic  diseases,  especially  phi  hi -is,  may 
retard  or  even  prevenl  ii  for  years.  Brunettes  are  aaid  to 
mence  earlier  than  blondes.  A  fe^  women  nave 
been  known  to  menstruate  only  during  warm  weather 
(Barnes),  Race  influences  menstruation  somewhat.  Jew- 
rs  a  rule,  are  prolific  and  menstruate  earl} 

The  commencement  of  menstruation  is  usually  irregu- 
lar in  rhythm.     Thai  is,  a  girl  may  menstruati 

twice,  or  i c  al  the  norma]  interval,  and  then  • 

eral  periods,  to  again  resume  the  Function.  The 
amount  ami  duration  of  1 1  j < -  discharge  are  also  usually 
less  al  iir-i  than  after  the  function  is  fairly  established. 

The  tinu  o1  occurrence  of  menstruation  varies.  It  may 
occur  al  any  period,  bul  the  majority  of  women  are  said 
to  menstruate  in  the  Aral  quarter  of  the  moon  (Strohl), 
while  in  the  new  or  full  moon  bul  few  perform  this 
function. 

■  menstruation  varies  in  differ- 
ent individuals,  and  in  the  same  person  at  various  times. 
It-  average  duration  is  from  three  to  five  days,  it  may 
lasl  a  week.  The  discharge  commences  slowly,  increases 
to  a  maximum  quantity,  and  declines  Blowly.  The  du- 
ration is  greatly  modified  both  within  physiological  lim- 
it- and  by  diseases,  especially  disorders  of  nutrition  and 
assimilation,  impoverishment  of  the  blood,  and  many  neu- 
rotic, reflex,  emotional,  and  other  conditions.  In  some 
women  menstruation  o<  curs  every  three  weeks,  in  others 
everj  t  i  \  <  ■ .  without  marked  disturbances  of  health;  but 
such  cases  are  exceptional.  The  regularity  of  the  recur- 
rence of  menstruation,  and  the  regularity  of  its  various 
phenomena,  are  in  general  an  indication  of  the  individual 
aptitude  for  conception,  [f  the  menstrual  flow  be  very 
Buddenh  stopped,  some  accident,  as  cold,  disease,  or  emo- 
tional disturbance  may  be  looked  for. 

The  attendant  ■phenomena  of  the  commencement  of 
menstruation  are :  A  permanent  enlargement  of  the 
breasts,   accompanied  by  their  increased    sensitiveness, 

and  by  prominence  and  pigmentati »f  thenipple.de 

velopmenl  of  hair  upon  the  pubes  ami  in  the  armpits; 
genera]  development  of  the  body,  especially  of  tin-  chest, 
and  deepening  of  the  voice,  although  the  latter  is  much 
more  marked  in  males  at  the  age  of  puberty.    There  is 

an  alii  ration  in  the  shape  of  the  pelvis,  and  in  the  figure 

and  gait.  There  is  a  change  in  tin'  moral  nature,  indi- 
cated by  more  reserve  and  a  less  romping,  childish  man- 
ner. Slight  choreic  movements  ami  fever  may  accom- 
1 1 : 1 1 1 \  the  first  menstruation  Boerhaave).  After  the 
function  has  been  fairly  established,  the  usual  phenom 
ena  which  continue  to  accompany  it  are  malaise,  lassi 

pains  in  tie-  loins  and  legs,  a  feeling  of  eoiisl  rietion. 

and  sometimes  tenderness  over  the  uterus  arid  ovaries,  al- 
ternate subjective  sensations  of  heal  and  cold,  and  some- 
times a  Blight  increase  (0.5    F.)  in  cutaneous  temperature 
(Kersch).     Digestion  i-  retarded,  there  is  apt  to  In-  i 
Btipation,  slightly  less  urine  may  be  voided, and  perspira- 
tion may  he  checked.     There  is  also  vascular  capillary 
and  venous  congestion,  \\  bich  ceases  as  Boon  a-  tie'  bl 
flow  Bets  in.    The  increased  nervous  reflex  excitability  i- 
ted   by  yawning,  cramps,  hiccup,  hoarsi 
quent  de-ire  for  micturition,  diarrhoea,  anorexia 
or  boulimia,  meteorism,  palpitation,  etc.    The  quantity 

(if  blood  i-  increased,  and  there  is  an  increase  (if  cardiac 
action    and    ■•;  I    arterial    tension    i  Many  i.      NsBVJ 

are  deep  I,  haemorrhoids  are  congested,   there 

haemorrhages  beneath  tin-  -kin,  or.  more  fre- 
quently, from  mucous  membranes,  as  from  the  conjunc- 
tiva, nose,  luu:;-.  stomach,  or.  more  rarely,  the  kidneys 
ladder.  Ii  the-r  haemorrhages  attend  tin-  menstrual 
discharge  they  are  called  supplemental  menstruation;  if 
they  replace  it  they  are ectopicon,  vicarious  menstruation. 
i  latter  may  be  conservative  processes  to  relieve  dan- 
.  -lion-.  The  entire  glandu- 
lar -y-tem  i-  stimulated,  The  sudoriparous,  bronchial, 
and  alimentary  glands  all  Becrete  more  actively.  The 
breasts  rarely  erous  fluid.     Pigmentation  is  ex- 

cited under  tin-  eyes,  on  the  nipple-,  genitals,  or  even 

'I'll.-  above  Bymptoms  an-  by  no  mean-  constant,  ami 

an-  rarch  ■  \tn 


The  menstrual  disehargt  (menses,  catamenia)  is  at  first 
slimy,  hut  soon  becomes  thin.  dark,  sanguineous,  acid  in 
reaction,  and  it  has  a  peculiar  and  characteristic  odor 

due  to  fatty  acids (Virchow).     It  consists  of  hi i 

rum.  ciliated  and  vaginal  epithelium,  pigment,  disorgan- 
ized blood-corpuscles  and  granular  detritus,  and  a  debris 
of  uterine  mucous  membrane,  called  deeidun  »<<  nstrualie. 
The  blood  is  venous ;  with  this  i-  mingled  mucus  from 
the  vagina.  The  epithelium  i-  derived  from  the  uterus 
principally,  and  from  the  vagina  to  a  slight  extent.  Im- 
pregnation may  occur  sometimes  in  tin-  absence  of  the 
a-  an  ovum  i-  liberated. 

The  quantity  of  hlood  discharged  varies  greatly  in  dif- 
ferent   individuals,  and    in   the  same  individual  at  difFer- 
i  nt  time-.     The  average  amount  i-  about  two  hum 
grammes.     It   varii  n   fifty  and   three  hundred 

grammes.  It  coagulates  poorly,  on  account  of  it-  admix- 
ture with  mucus  and  other  secretions  of  the  vaginal 
mucous  membrane,  which  also  alter  it-  color,  if  a  co- 
agulum  doc-  form,  it  is  unstable,  and  readily  liquefies 
again.  The  blood  is  poured  oat  so  gradually  from  many 
minute  vessels  that  it  becomes  very  thoroughly  niin- 
gled  with  the  mucus.  In  menorrhagia,  when  the  hav 
morrbage  is  more  sudden  and  extensive,  coagulation 
may  ensue.  The  discharge  i-  at  tir-t  pale,  in  the  middle 
deep-red,  and  at  the  close  of  the  period  again  pale,  de- 
pending upon  the  amount  of  blood-pigment  present.  In 
chlorosis  it  i-  pale  a  tish  (menstruatio  alba). 

The  discharge  of  blood  may*4>e  preceded  by  a  dis- 
charge of  considerable  uterine  mucus.  It  may  be  fol- 
lowed by  a  discharge  of  vaginal  mucus. 

The  uterus  in  menstruation  becomes  tumefied  and  con- 
gested,  Its  musculo-glandular  layer  becomes  congested, 
swollen,  and  soft,  and  minute  haemorrhages  take  place 
within  it.  It  is  thickened  from  1.5  to  3  or  5mm.,  and 
the  glands  increase  in  diameter  from  0.08  to  0.12  mm. 
(Barnes),     The  \  agina  also  becomes  congested. 

The  d*  cidua  m  nstrualis  i-  dev<  I.  iped  from  the  uterine 
mucous  membrane.  It  is  confined  to  the  upper  part  of 
the  uterine  cavity,  and  doe-  not  involve  the  Fallopian 
tubes  or  cervix  uteri.  Its  maximum  development  im- 
mediately precedes  the  menstrual  flow.  With  the  com- 
mencement of  the  flow,  or  just  prior  to  it.  it  under: 
rapid  fatty  and  granular  degeneration,  and  is  in  great 
part  discarded,  leaving  hare  many  of  the  blood-vessels 
which  occasion  the  haemorrhage.  There  ha-  been  much 
discussion  a-  to  just  how  much  of  the  membrane  i- 
Off  at  ea.li  incii-1  mat  ion .  and  w  hethcr  the  mucous  glands 

are  destroyed  or  not.  It  is  most  generally  believed  thai  the 
deeper  layers  and  glands  of  the  mucosa  remain  intact,  and 
from  tin  in,  after  a  menstrual  period  is  passed,  the  cast-off 
superficial  layers  are  regenerated  with  rapidity— usually 
within  ten  days  |  Kundrat,  G.  J.  Engelmann,  (/  </'.).  Will- 
iams and  others  maintain  that  the  entire  mucous  mem- 
brane, including  the  inlands,  i-  discarded  with  each  men- 
Btruation.  Ercolani  believes  that  the  decidua  meustrualis 
is  formed  by  a  rapid  growth  of  cells  derived  from,  and 
replacing,  the  uterine  ciliated  epithelium.  This  develop- 
ment i-  -o  grcal  that  the  decidual  membrane  i-  thrown 
into  convolutions  (Tarnier).  The  decidua  is  finally 
off  in  fragments,  or  sometimes  in  one  or  two  large  pi. 
By  the  eighteenth  day  after  menstruation  a  new  decidua 
commences  to  form  (Barnes),  and  the  process  i-  then  re- 
peated. Menstruation,  therefore,  mark-  a  destructive  pro- 
a  hit  h  follow  s  the  constructive  processes  of  the  growth 
of  the  decidua  and  development  of  the  Graafian  follicle, 
and  there  i-  hardly  room  for  doubt  that  the  decidua  is 
form,  d  in  preparation  for  the  reception  of  an  ovum 
(Barnes).  Barnes  believes  that  the  ovum  is  dischai 
into  the  Fallopian  tube  long  before  the  menstrual  dis- 
charge and  that  it  lingers  there  for  some  days,  so  that 
the  decidua  cast  off  is  not  the  one  belonging  to  tin 
ovum  liberated,  but  to  the  one  previous  to  it— that  i-.  an 
ovum  graduall]  descending  to  the  uterus  will  he  caught, 
not  by  the  decidua  discharged  during  it-  descent,  but  by 
a  law  decidua  formed  between  the  inen-trual  peri 
Hence  he  argues  that  there  i-  no  necessary  immediate 
connection  between  ovulation  and  the  appearance  of  the 
menses,     still  the  two  processes  of  ovulation  and  men- 
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menstruation, 
menstruation. 


strual  discharge  ma}'  occur  simultaneously,  owing  to  the 
general  hyperemia  of  the  generative  organs,  when  the 
close  connection  between  the  ovarian  and  uterine  arteries 
is  borne  in  mind.  The  sudden  congestion  of  the  thin- 
walled  decidual  vessels  may  be  the  primary  cause  of  the 
uterine  haemorrhage  (Barnes). 

Should  impregnation  result,  the  decidua  menstrualis 
is  converted  into  the  decidua  vera  (see  Pregnane}-).  The 
decidua  menstrualis  differs  in  structure  from  the  decidua 
vera  in  the  smaller  size  of  the  spheroidal  cells  found  in 
the  inter-glandular  tissue. 

The  omries  are*  one  or  both,  congested  and  enlarged. 
The  enlargement  progresses  for  four  days,  remains  sta- 
tionary for  three  days,  and  then  subsides  gradually  (Old- 
ham). The  enlargement  commences  just  prior  to  men- 
struation, and  subsides  after  the  haemorrhage  (Barnes). 
In  one  or  both  ovaries  (usually  in  but  one),  prior  to  men- 
struation, one  of  the  Graafian  follicles  becomes  very 
much  enlarged,  and  finally  ruptures,  discharging  an 
ovum  which  has  developed  within  it.  This,  at  least,  is 
the  normal  process.  Exceptionally  more  than  one  Graafian 
follicle — very  rarely  more  than  two.  may  rupture  in  a  sin- 
gle ovary,  or  the  follicle  may  mature  in  only  one  ovary, 
or  it  may  mature  and  fail  to  rupture.  It  is  possible  for  a 
menstrual  flow  to  take  place  from  the  uterus  without 
coincident  rupture  of  a  follicle.  Conversely,  follicles 
may  rupture  without  being  accompanied  by  any  uterine 
discharge.  It  is  supposed  by  some  that  sexual  excite- 
ment may  occasionally  cause  premature  rupture  of  a  fol- 
licle, from  increased  congestion  in  the  ovary,  or  other- 
wise. In  a  healthy  menstruating  woman  several  Graaf- 
ian follicles  are  usually  found  in  various  stages  of 
development  in  each  ovary,  but  one  of  these  is  much 
larger  than  the  rest.  As  the  menopause  is  approached, 
the  number  and  activity  of  development  of  the  follicles 
gradually  diminishes.  After  menstruation  has  a 
no  more  follicles  form,  and  eventually  the  traces  of  the 
old  ones  become  more  and  more  indistinct,  and  the  ovary 
itself  atrophies. 

The  Graafian  follicle,  prior  to  its  rupture,  consists  of  a 
fibrous  sac — the  vesicular  membrane  of  Graaf — holding 
a  clear  transparent  fluid,  the  liquor  folliculi,  of  a  yellow- 
ish color,  resembling  blood-serum,  within  which  is  con- 
tained the  ovum.  The  wall  of  the  sac  is  a  smooth, 
vascular,  delicate  membrane,  not  over  0.25  mm.  thick. 
It  is  lined  by  a  layer  of  granular  cells,  which  undergo 
great  proliferation  before  menstruation,  and  constitute 
the  membrana  granulosa.  At  the  upper  portion  of  the 
follicle,  nearest  the  surface  of  the  ovary,  these  cells  are 
aggregated  in  a  circular  mound — the  discus  proligerus — 
in  which  the  ovum  lies  imbedded.     (See  article  Ovum.) 

The  changes  which  for  some  time  precede  menstrua- 
tion in  a  Graafian  follicle  are,  first,  a  development  of  its 
tunica  propria,  accompanied  by  the  abundant  formation 
of  vascular  loops  which  largely  fill  its  cavity  and  distend 
it.  The  follicular  wall  meanwhile  commences  to  under- 
go fatty  degeneration  and  becomes  more  friable.  The 
distention  of  the  follicle  may  cause  a  reflex  ovarian  stim- 
ulation which  increases  the  vascularity  of  that  organ  and 
of  the  other  generative  organs.  This  distention  causes 
increased  transudation  into  the  follicle,  with  diapedesis  of 
white  blood-corpuscles.  The  distended  follicular  wall 
then  ruptures  at  its  weakest  and  most  superficial  part, 
where  blood-vessels  and  lymphatics  are  absent,  and  it 
discharges  the  ovum,  together  with  some  of  the  cells  of 
the  tunica  granulosa  in  which  it  is  imbedded,  and  a  little 
serum.  After  the  rupture  the  elastic  recoil  of  the  over- 
distended  sac-wall  favors  the  extrusion  of  the  ovum. 
Possibly  the  general  congestion  of  the  entire  ovary  in- 
creases the  pressure  upon  the  sac  and  favors  the  rupture. 
The  Graafian  follicle,  during  its  development,  grows  to- 
ward the  surface  of  the  ovary,  where  it  may  be  felt  a--  a 
soft,  yielding  tumor,  sometimes,  though  not  always, 
elevated  a  little  above  the  surface,  which  is  thin  and 
transparent  at  this  point.  The  size  of  a  matured  follicle 
varies  very  greatly.  It  is  loosely  held  in  the  substance  of 
the  ovary,  and  it  may  be  enucleated  entire  with  a  pair  of 
forceps,  and  weighed.  It  leaves  a  smooth  bed  in  the  sub- 
stance of  the  ovary.     On  the  average  it  weighs  about  0.4 


Gm.,  but  it  may  exceed  1.2  Gm.  It  may  weigh  much 
less,  especially  toward  the  menopause,  or  where  menstru- 
ation has  been  interfered  with  by  disease,  especially  of  a 
chronic  form,  like  phthisis.  The  volume  of  the  follicle 
varies  between  0.7  c.c.  and  0.2  c.c.  Two  follicles  matur- 
ing simultaneously,  one  in  each  ovary,  may  differ  greatly 
in  size,  as  the  ovaries  frequently  do  themselves.  The 
shape  of  the  follicle  is  round  or  oval,  but  its  diameters 
vary  very  much.  Thus  it  may  be  eleven  millimetres 
long,  by  four  or  five  millimetres  wide,  and  only  two  milli- 
metres deep ;  or  twelve  millimetres  long,  fifteen  milli- 
metres deep,  ten  millimetres  wide  ;  or  it  ma}'  have  its 
three  diameters  more  nearly  equal.  In  one  case  the 
long  diameter  measured  twenty-five  millimetres.  The 
follicle  is  usually  more  oval  or  oblong  than  round,  and  is 
less  symmetrical  in  shape  after  rupture. 

The  exact  time  at  which  rupture  of  the  Graafian  fol- 
licle occurs,  in  relation  to  the  menstrual  flow  from  the 
uterus,  is  not  known.  The  weight  of  evidence  favors  the 
view  that  in  most  cases  it  takes  place  at  the  commence- 
ment, rather  than  toward  the  end,  of  the  menstrual  period, 
so  that  impregnation  should  be  reckoned  from  the  first 
absent,  not  from  the  last  present,  menstruation. 

The  corpus  luU  um  of  menstruation  is  the  yellowish 
residue  contained  within  a  ruptured  Graafian  follicle 
whose  activity  has  permanently  ceased.  It  consists  prin- 
cipally of  fatty  matter  and  an  analogous  principle  called 
lutein.  It  is  derived  from  the  enlarged  membrana  granu- 
losa, which  undergoes  excessive  cellular  proliferation  and 
degeneration.  It  is  associated  with  a  central,  red-fibrin- 
ous  blood-elot,  which  may  be  enucleated  from  the  sac- 
wall.  The  latter  appears  greatly  convoluted  from  col- 
lapse, external  pressure,  partial  absorption  of  the  clot,  and 
thickening.  It  has  a  light  rosy  hue  at  first,  but  after 
some  days  becomes  quite  yellow.  It  fuses  more  inti- 
mately with  the  ovarian  stroma.  The  corpus  luteum  is 
distinctly  seen  through  the  transparent  tunica  albuginea 
of  the  ovary,  and  there  is  a  slight  depression  found  upon 
the  ovarian  surface,  marking  the  site  of  the  punctiform 
rupture  of  the  follicle.  This  depression  appears  as  a 
small,  dark,  stellate  cavity,  leading  to  the  clot  in  the  fol- 
licle, and  it  is  surrounded  by  a  lighter  zone,  produced  by 
the  color  of  the  sac-wall  and  a  small  cicatrix.  After  two 
or  three  days  the  sac-wall  becomes  greatly  thickened,  con- 
densed, ami  convoluted  at  the  bottom,  and  the  thicken- 
ing gradually  extends  over  the  sides.  The  real  thickness 
of  the  wall  thus  becomes  double  the  size  before  the  rupture, 
but  it  is  apparently  eight  or  ten  times  thicker,  owing  to  the 
increase  in  number  and  depth  of  the  foldings  (Dalton). 
The  color  of  the  sae-wall  becomes  more  and  more  yellow, 
and  the  contained  clot  becomes  decolorized.  The  wall, 
moreover,  undergoes  a  granular  and  fatty  degeneration, 
and  becomes  so  friable,  that  in  a  few  clays  it  is  impossible 
to  enucleate  the  corpus  luteum  entire,  like  the  matured 
Graafian  follicle.  Eventually,  after  about  four  weeks, 
the  corpus  luteum  is  replaced  by  a  cicatrix,  which  in 
turn  contracts  like  cicatricial  tissue  elsewhere.  Thus, 
after  several  years  of  menstruation,  the  ovary  is  found 
extensively  scarred  with  the  remains  of  ruptured  follicles, 
while  between  the  cicatrices  new  follicles  are  constantly 
forming.  The  more  frequent  menstruation  becomes  from 
any  cause,  the  more  abundant  are  the  corpora  lutea.  which 
are  found  iu  a  retrograde  condition. 

It  is  thus  possible,  by  examination  of  an  ovary,  to  esti- 
mate approximately,  from  the  appearance  of  the  follicles 
and  corpora  lutea,  at  what  date  the  last  menstruation 
took  place.  A  follicle  which  has  only  been  ruptured  for 
two  or  three  days  presents  a  most  unmistakable  appear- 
ance in  the  color,  consistence,  and  opacity  of  its  coagu- 
lum,  and  in  the  smooth  condition  of  the  sac-wall,  without 
thickening  or  folding.  The  size  and  weight  of  the  corpus 
luteum  decrease  rapidly  after  rupture,  unless  the  process 
be  retarded  by  conception  (see  article  Pregnancy).  After 
eleven  weeks  it  may  weigh  only  0.015  Gm. ,  and  its  volume 
may  be  reduced  from  1  c.c.  to  -2\i  c.c.  ("  Human  Measure- 
ments," Dalton). 

Varieties  in  the  appearance  of  the  corpus  luteum  occa- 
sionally occur.  The  central  blood-clot  may  be  replaced  by 
a  large  gelatinous  exudation,  which  forms  the  contents  of 
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:i  smooth  ovoid  cyst.  This  condition  has  been  noted  In 
phthisis  (Dalton).  In  about  third  of  the  ovaries  ex- 
amined, black  pigmentation  baa  been  found  in  and  around 
the  old  corpus  luteum  and  the  central  cavitj  is  replaced  by 
nder  black  line,  due  t"  the  pigmentation  (formation  of 
bsematoidin)  of  the  convoluted  wall  which  shows  through 
the  transparent  remnant  of  the  central  clot,  Sometimes 
the  atrophied  follicle  is  <  mpty  and  greatly  shrivelled.  A 
follicle  maj  sometimes  be  ruptured  without  haemorrhage 
(Dalton),  or  the  corpus  luteum  may  contain  fluid  with  no 
These  latter  occurrences  are  exceptional.  Haem- 
orrhage may  take  place  in  a  follicle  without  t lx-  forma- 
tion of  a  corpus  luteum  (( rerlach). 

A.  falsi  eorput  luteum  is  an  unruptured  Graafian  fol- 
licle which  lias  passed  its  stage  or  maturity  (Dalton). 
Such  a  body  is  more  deeply  seated  in  the  ovary,  iscon- 
in  i  ted  with  no  cicatricial  tissue,  contains  no  clot,  and  has 
a  while  convoluted  wall.  It  is  shrivelled  and  compressed, 
whereas  the  real  corpus  luteum  is  superficial,  and  is  al 
ways  associated  with  a  cicatrix  which  forms  on  the  Bur- 
ary  a1  the  point  of  rupture.  By  some  the 
false  corpus  luieuin  is  defined  as  any  corpus  luteum  w  hich 
is  not  accompanied  by  pregnancy.  The  Burface  of  the 
ovary  in  the  neighborhood  of  the  follicles  or  corpora 
lutea  is  frequentlj  somewhat  congested,  presenting  a  dis- 
tinct capillary  arborization. 

The  Fallopian  tubes  during  menstruation  become  con- 
gested, and  their  fimbria;  are  erected  and  touch  the  ova- 
ries, bo  as  io  receive  the  ova  which  arc  discharged.  The 
aon-8triped  muscle  of  the  broad  ligament  may  contract, 
and  therebj  constrict  the  blood  vessels  and  cause  conges- 
tion ni  the  Fallopian  tubes,  which  results  in  their  ei 
tion  (Rouget).     Ii  is  nol  known  how  closely  the  fimbria; 

embrace   the  ovaries.      Possibly   they  merely  touch   them 

at  intervals,  while  the  active  cilia;  of  the  epithelium  Bweep 
along  any  ova  into  the  tubes. 

The  ovum  is  next  slowly  moved  toward  the  uterus, 
probably  by  cilia .  and  it  may  be  soon  discharged  into 
the  cavity  of  that  organ,  and  escape  in  the  menstrual  dis- 
charge, or  it  may  linger  in  any  part  of  its  course,  be  met 
and  impregnated  by  the  spermatozoa,  and  subsequently 
become  attached  to  the  uterine  wall  (see  articles  [mpt 
nation,  Pregnancy),  when-  it  develops  into  an  embryo, 
[ts  descent  through  the  Fallopian  tube  and  uterus  is  sup- 
posed to  occupy  from  four  to  eight  days.  The  sperma- 
tozoa are  supposed  to  most  frequentlj  meet  the  ova  in  the 
Fallopian  tubes,  when  impregnation  is  to  accompany 
menstruation.  The  veins  in  the  broad  ligament  are  bo 
much  engorged  during  menstruation,  as  to  be  felt  as  tu- 
sometimes  by  vaginal  palpation  (Richet). 

The  relation  between  the  discharge  of  the  ovum  and 
the  uterine  haemorrhage  is  obscure.  Pfliiger  supposes 
that  the  discharge  of  a  portion  oi  the  uterine  mucous 
membrane  "  freshens  "  the  Burface — in  the  surgical  sense 
— and  favors  its  union  with  the  ovum  when  impregnation 
iffording  the  latter  nourishment  from  a  fresh  sur- 
face. 

Reichert,  Engelmann,  Williams,  and  others,  believe 
that  a  sympathetic  uterine  congestion  antedate-  the  dis- 
charge of  an  ovum.  The  swollen,  SOft,  IUUCOUS  membrane 
i-  rend,  red  in  better  condition  to  receive  the  ovum.  If 
the  latin-  he  impregnated,  this  membrana  decidua  men- 
Btrualis,  as  it  i-  called.  d<  velops  into  the  decidua  vera  (see 
Pregnancy).  It.  however,  the  ovum  in- not  impregnated, 
tic  decidua  menstrualis  rapidly  degenerates  and  is  dis- 
carded. The  uterine  haemorrhage  is.  therefore,  a  sign  of 
non-impregnation,  so  that  these  observers  would  date 
pregnancy  nut  from  the  last  menstruation,  but  from  a 
time  between  the  last  menstruation  ami  a  menstrual 
period  which  does  n< 't  occur. 

Removal  >>f  both  ovaries  usually  causes  the  menstrual 
discharge  t"  cease.  Removal  of  one  ovarj  doe-  not, 
though  it  may  be  diminished  in  quantity  in  some  cases. 
Occasionally,  alter  removal  of  both,  ovaries  a  slight  men- 
strual discharge,  chief!}  ol  vaginal  mucus  mixed  with  a 

little  blOOd,   has  eoiilinued   tor  a  time.       This  is  due  either 
to  a  portion  of  ovarian  tissue  ha\  tng    heeii  left  behind,  or 

to  the  habit  of  periodic  congestion  which  the  blood- 
eels  have  acquired. 


Tin-  hygiem  of  menstruation  \-  a  very  extended  sub- 
ject, lor  a  proper  consideration  of  which  the  reader  must 

be  referred  to  special  works.      It  is  only  possible  here  to 

emphasize  a  few  points.     Women  are  apt  during  men- 
struation to  be  ••  nervous  "  or  irritable,  and  to  suffer  n 
or  less  vague  discomfort.     All  over-excitement,  exposure, 
fatigue,    Btrong     emotional     disturbances,    over  (  xci" 

should  be  Btrenuouslj  avoided  at  this  period,  for  the 
sudden  checking  of  the  function  may  give  rise  to  inflam- 
mation or  other  serious  disorder,  (are  should  betaken 
that  the  woman  be  warmly  clad,  and  guarded  from  chill 
and  wet.  Tin-  uterus,  being  congested,  i-  enlarged  ami 
heavy,  and  is.  therefore,  more  subject  than  usual  to  dis- 
placement (see  Versions  and   Flexions  ,,f  the  Uterus). 

For  an  account  of  the  numerous  disorders  of  menstrua- 
tion  see  articles  Amenorrhcea,  Dysmenorrhea,  Menor- 
rhagia, etc. 
Menstruation  ceases  gradually  in  most  cases,  but  it  may 

stup  abruptly  from  any  cause.      In  a  majority  of  women 

it  ceases  between  ti  I   forty-five  and  fifty.    Con- 

trary to  popular  belief ,  those  women  who  commence  to 

menstruate  early  arc  apt  to  continue  the  function  longi 
and  conversely.      Early  menstruation   may  thus  indicate 

greater  sexual   activity  and    endurance.    Menstruation 

rarely  ceases  before  the  forty-fifty  year.  It  may  cease 
exceptionally  as  early  as  the  thirty-fifth  year,  owing  to 
atrophy  or  ■■  hyper-involution."  Women  w  ho  have  giv<  n 
birth  at  thirty  six  or  thirty-seven  have  been  known  to 
then  cease  to  menstruate  or  conceive  (Barnes).  The 
period  of  permanent  cessation  of  menstrual  flow  is  termed 
the  climacteric.  Menstruation  i-  familiarly  called  by 
various  general  and  colloquial  expressions,  as  the 
"monthly  illness,"  "periods,"  "courses,"  being  "un- 
well," "  monthly  turns."  ■•sickness,"  and  the  like. 
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William  Oilman  Thompson. 

MENTAL  IMAGERY.  Mental  imagery  is  the  name 
given  to  the  prrx  ess  jjj  which  the  mind  reproduces  for  it- 
self  more   Or    less   vivid    pictures  of    real    objects,  scenes, 

and  actions.  It  is  not  easy  in  all  cases  to  discriminate 
between  a  normal  mental  image,  or  "phantasm"  (Oa 
born),  and  the  phantom  of  the  pathological  mental  state ; 
but  the  latter  can  have  no  real  existence,  and  it  is  not 
judged  by  reason,  while  by  the  "imaging  or  pictorial 
power"  is  meant  a  Faculty  by  which  healthy  minds  pro- 
duce  phantasms  as  an  aid  to  the  memory  of  realities 
The  stud]  of  mental  imagery  i-  of  great  value  from  a 
psychological  standpoint,  and  is  of  practical  importance 
in  medical  science  in  throwing  some  light  upon  the  sub- 
jects of  hallucinal  and  other  forms  of  insanity,  delirium, 
dreams,  amnesia,  the  physiology  of  mind.  etc..  and  in  ex- 
plaining some  of  the  <  rr'ois  of  memory  and  imagination 
which  arc  frequently  exposed  in  medico-legal  inquiries  in 
regard  to  numbers,  dates,  persons,  etc.  It  is  also  inter- 
esting in  connection  with  methods  of  instructing  the 
young  by  object  lessons,  and  in  relation  to  the  develop- 
ment of  the  mind. 

The  clearness  and  duration  of  this  visual  memory  va- 
ries greatly  in  individuals.  Familiarity  with  a  certain 
class  of  objects  leads  to  the  formation  of  a  generic  type 
w  hose  image  tends  to  be  visualized  by  the  mind  when  the 

idea  of  a  given  class  of  objects  is  conceived.  Mention, 
for  example,  the  word  "boat"  to  a  roomful  of  people. 
To  the  mind  of  one  the  image  of  a  small  row-boat  at  0n08 
presents  itself,  to  another  that  of  a  sail  boat,  to  another 
that  of  a  canal  boat.  etc..  and  another  mind  pictures 
distinct  boat,  but  waits  for  the  proper  descriptive  adjec- 
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live.  Another  pictures  only  a  part  of  a  boat,  the  mental 
image  being  more  contracted  than  the  real  object.  When 
told  that  the  boat  in  question  is  a  life-boat,  all  the  images 
of  other  boats  which  presented  must  be  set  aside.  Obvi- 
ously, the  less  vivid  the  erroneous  mental  picture  has 
been,  the  less  is  the  mind  hampered  in  seeing  a  clear 
image  of  the  life-boat.  Some  minds  will  have  gone  so 
far  as  to  have  seen  passengers  in  their  particular  boat,  and 
even  to  have  counted  them  and  noticed  how  they  were 
dressed.  When  told  that  the  life-boat  was  floating  bot- 
tom up,  they  find  their  thought  still  further  removed. 
Such  facts  afford  valuable  hints  for  literary  style,  and 
the  proper  and  most  forcible  arrangement 
of  qualifying  words  and  sentences  (Spencer). 
The  other  extreme  is  found  in  the  German 
language,  where  a  noun  is  often  anticipated 
by  so  long  a  list  of  qualifying  phrases  that 
the  mind  is  overtaxed  in  appropriating  them. 
True  it  is  that  the  image  of  the  same  boat 
may  not  always  arise  in  the  mind  of  the 
same  individual,  but  the  mind  tends  to  ope- 
rate in  grooves  and  to  reproduce,  as  a  type 
of  a  class,  the  particular  image  which  has 
originally  most  strongly  impressed  it,  or 
which  it  has  most  often  seen  before.  Fail- 
ing this,  it  produces  an  image  similar  in 
general  contour  to  many  different  objects 
of  a  class  previously  seen,  but  exactly  like 
no  one  of  them.  The  less  individuality  a 
doll  has,  the  better  a  child  likes  it ;  it  is 
easier  to  picture  it  in  new  characters  and  in 
new  clothes.  It  is  conceivable  (Galton)  that 
a  process  goes  on  in  the  mind  which  is 
analogous  to  composite  portraiture.  In  the 
latter  the  negatives  of  a  number  of  individ- 
uals (say  phthisical  patients)  are  placed  in 
brief  succession  over  the  same  printing 
paper.  The  paper  thus  receives  a  partial 
imprint  from  each  negative.  The  resul- 
tant photograph  exhibits  with  intensity  the 
points  which  the  several  negatives  had  in 
common,  while  their  individual  peculiari- 
ties are  lost.  Thus  a  photograph  of  a  typi- 
cal phthisical  face  is  obtained  which  resem- 
bles all  the  original  faces,  but  is  exactly 
like  no  one  of  them.  As  the  mind  grows, 
successive  pictures  of  natural  objects,  re- 
ceived through  the  medium  of  the  retina, 
affect  a  certain  portion  of  the  brain.  In 
some  cases  those  objects  which  are  most 
frequently  seen  leave  the  strongest  impres- 
sion ;  in  other  cases  those  do  so  which  are 
originally  the  most  peculiar,  or  which  are 
most  vividly  seen.  To  reproduce  the  con- 
ception, the  mind  may  be  said  to  go  through 
the  reverse  process,  and  project  the  favorite 
image  or  the  resultant  type  of  many  images 
before  it,  in  many  instances  with  a  distinct- 
ness equalling  the  original  impressions,  so 
that  other  facidties  have  to  be  summoned  to 
judge  between  the  mental  image  and  the 
reality.  Children  often  find  difficulty  in 
discriminating  between  subjective  and  ob- 
jective images.  Similar  to  the  mental  im- 
ages or  phantasms  of  sight  are  those  of  typical  sounds  (as 
a  drum-note),  taste,  odors,  sensations  of  touch,  and  mus- 
cular effort,  which  the  mind  often  makes  appear  as  gen- 
uine as  the  real.  Those  who  have  experienced  severe 
thirst,  hunger,  fever,  etc.,  can  often  mentally  reproduce 
the  sensations  with  a  vividness  which  far  exceeds  the  or- 
dinary memory  of  such  sufferings. 

To  aid  in  recalling  or  conceiving  of  numerals  and 
dates,  many  persons  are  found  to  make  constant  use  of  a 
certain  mental  image  or  diagram,  and  the  most  curious 
plans  are  often  unconsciously  employed  to  make  such 
conceptions  more  vivid.  Anyone  having  suddenly  to  ex- 
change his  own  mental  imagery  for  that  of  another, 
would  probably  find  himself  wholly  unable  to  think 
upon  many  subjects.     Mental  imagery  is  thus  merely  a 


pictorial  form  of  memory,  which  by  no  means  constitutes 
the  entire  phenomenon,  but  it  affords  a  novel  means  of 
obtaining  a  statistical  insight  into  minds.  Mental  imag- 
ery is  commonest  in  children,  and  more  common  in 
women  than  in  men.  It  is  bright  and  clear  in  about  one 
person  in  sixteen.  It  is  dulled  by  language  and  book- 
learning,  lost  by  disuse,  and  it  is  weakest  in  scientific 
minds,  and  among  those  who  deal  much  in  generalized 
and  abstract  reasoning.  It  is  often  inherited  ;  it  may  be 
increased  by  cultivation,  as  in  the  case  of  those  who  can 
play  chess  blind-folded.  It  is  of  great  service  to  decor- 
ators, architects,  landscape-gardeners,  inventors,  and  ar- 


FlG.  2206. — Diagrams  of  Mental  Imagery  of  Numbers.  (From  specimens  in  the  writer's 
collection.)  These  mental  pictures  are  constantly  used  by  certain  individuals  to  aid  their 
conception  of  the  size  of  a  number.  Thus,  if  such  an  individual  were  told  that  "  thirty- 
five  people  were  present,"  he  would  immediately  see  the  number  35  in  its  relative  position 
in  his  particular  form  of  diagram.  For  example,  in  the  diagram  composed  of  squares, 
this  number  would  be  above  3(>  and  below  34.  In  the  step  like  diagram  in  another  case, 
it  would  be  seen  lying  upside  down  (!)  midway  upon  the  second  step.  In  the  zig-zpg  dia- 
gram, the  number  35  would  be  seen  midway  between  30  and  40.  In  this  way  does  the 
mind  appreciate  that  35  is  a  larger  number  than  30,  and  smaller  than  40,  etc.,  the  ideas  of 
space  and  relative  position  being  associated  together  in  a  definite  picture,  always  the 
same  for  the  same  person,  and  always  used  by  him  in  conceiving  of  numerical  size.  In 
mentally  counting  fourteen  dollars,  such  a  person  would  visualize  not  the  separate  dol- 
lars, but  the  number  14  by  itself,  in  its  proper  position  in  the  diagram. 

tists,  to  be  able  to  see  a  distinct  mental  image  of  what 
they  desire  to  produce,  and  to  mentally  alter  and  improve 
it.  The  same  is  true  of  composers,  and  their  mental  re- 
production of  sounds.  There  are,  however,  many  artists 
of  high  rank  who  are  entirely  without  the  faculty. 

Mental  imagery  bears  no  relation  to  keenness  of  vision, 
nor  to  dreaming  ;  and  it  differs  from  the  mental  process 
of  identification  and  the  kind  of  memory  which  it  in- 
volves ;  for  a  person  may  recall  and  identify  perfectly  a 
face  when  met  in  the  street,  and  "yet  never  afterward  be 
able  to  reproduce  it  clearly  before  his  mind.  Some  per- 
sons visualize  so  clearly  as  to  derive  constant  pleasure  from 
their  mental  imagery.  There  are  those  who  visualize  dis- 
tinctly a  whole  picture-gallery,  or  who  can  mentally  hear 
music  upon  visualizing  the  score.   A  murderer  may  be  led 
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toconfessi r  suicide  by  the  vividness  of  his  mental  bu- 
ry, In  some  cases  the  vividness  of  the  imagery  Is  :i 
hindrance,  as  In  the  case  ol  :i  man  who,  In  Bpeaking  from 
the  visualized  written  page  he  bad  lefl  al  home,  saw  ii  so 
clearly,  thai  he  stammered  over  words  which  be  bad  hur- 
riedly interlined.  Persons  are  always  unconscious  of  their 
peculiarities  in  regard  to  mental  imagery.  Borne  people, 
especially  children,  who  focus  their  eyes  on  near  objects, 


TeJb.     Jan/. 


Dec. 


^ir/JujiA  July  \Jlvrf 
June 
May  Jcltl. 

JVIar 


Feb 
Jaw, 


in,  2207  -Diagrams  of  Mental  Imagery  of  Dates,  (From  specimens  In 
the  writer's  collection.)  if  the  person  employing  such  a  mental  dia- 
gram as  thai  m  the  npper  nghl  bai  cut,  be  told 
iosi  importanl  i  ember  3d,  be  would 
immediately  mentali]  rord  September,  lying  between 
rand  be  lower  i  lit  portion  of  an  ellipse,  and  he 
would  further  pii  i  8  bom  i  numerical  diagram  similar 
to  i  b  '  22U6,  which  he  constant!]  u*  ,  and  by  ai>sociating  the 
two  menu  vouldgaln  the  proper  conception  of  the  time  of 
year  mentioned. 

can  mentally  see  around  corners,  visualize  four  sides  of 
a  evil"-,  or  see  all  around  a  Bphere.  To  others,  mental 
iin:r  ppear  transparent,  bo  thai  they  look  through 

a  Bphere  to  the  opposite  pole.  Some  locate  the  mental 
image  within  the  brain,  others  project  ii  in  fronl  or  to 
the  Bide,  or  more  rarelj  behind,  at  a  greater  or  less  dis- 
tance.    Sunn-  persons  associate  in  a  Bingle  menial  image 

impressions  which  must    have  bee iginallj   received 

by  the  brain  in  very  diverse  ways.  For  example,  there 
an-  ile>s,-  who  always,  in  visualizing  letters  of  the  al 
phabet,  Bee  faces  with  them,  or  who  associate  colors 
with  particular  Bounds,  and  with  letters  and  numbers; 
thus  the  note  of  a  violin  is  always  associated  with  the 
imaging  of  a  mass  of  red  color;  a  drum-note  is  brown; 
the  letter  »  always  appears  blue;  a,  is  yellow;  4,  is 
green,  etc     Buch  imager]  is  often  hereditary,  or  it  may 

be  traced  to  the  use  in  childh 1  of  colored  blocks,  with 

colored  letters  and  numbers  painted  upon  them.  Borne 
persons  al  once  visualize  all  Bpoken  words  as  ii  they  were 
printed  before  them,  The  value  of  associating  muscidar 
sense  with  Bighl  as  an  aid  to  subsequent  menial  imagery, 
lias  been  recognized  for  some  time,  and  M.  de  Boisbau- 

ellan  law-lit    pupils  I"  Hare  w  itli   the  finger  in  the  air  the 

( mi  lines  of  objects  thai  they  were  afterward  to  draw  From 
Imagery.    Too  man]  different  views  of  a  real  object  of 
ten  become  blended  bo  a-  to  produce  a  blur,  just  as  is 
the  case  with  composite  photographs,  when  net  concen 
trie-ally  focussed      It  i  easier  for  some  people 

to  visualize  the  faces  "i  <-.-*-;  1 1  acquaintances  than  of 
those  with  whom  they  daily  associate      Borne  can  visual- 


ize the  dress   ;lu,l    figure  of  a  friend   accurately,  but   the 

face  is  a  blur.  The  facial  expressions  have  constantly 
Changed,  and  have  made  so  many,  ;i>  it  were,  overlying 
Impressions  upon  the  brain,  that  they  cannot  always  be 
mentally  projected.     Every  mind  differs  in  what  might 

be  called  ils  "  focussing  power  "  of  sue  h  repealed  impi 

sions.  There  is  a  tendency  in  menial  imagery  for  the 
first  impression  to  remain  the  most  intense,  hence  Hie 
majority  of  mental  images  or  phantasms  are  found 
in  childhood.  Some-  children  think  almost  en- 
tirely in  mental  sounds,  pictures,  and  gestui 
which  have  to  them  all  the  intensity  of  reality, 
and  the]  an-  peculiarly  apt  to  associate  colors  with 
.sound-.  Possibly  animals  think  chiefly  by  phan- 
tasms? The  mental  imager]  of  some  persona 
compels  them  to  see  abstract  ideas  as  definite  im- 
ages before  they  can  grasp  their  conception.  For 
example,  tin- soul  is  a  "will-o'-the-wisp,"  a  dove, 
:t  rod.  a    sheaf  of    wheat,  a   heart,  air.   etc.      This 

>    of  Imaging  power,  when  abnormally  in- 
en  ased  the-  origin  of  fetichism,  and  ex- 

plains the  habit  of  savages  in  applying  mental  imagery  to 
the  forces  oi  nature, 

BlBLIOGBAl-IIY. 

Hall,  G-.  Stanley:  The  Contents  of  Children's  IQnds,  Princeton  He-view, 
:  588. 

The  Philosophy  ol  - 

rches  into   I  r.lty,    Mental   Imagery, 
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Otborn.  Henry  1".:  Study  of  the  Mind's Chambers  of  Imagery,  Prim 

(Memory,  V>rt!i  American  Review, 
Hay,  1884 

li  I   a  m  Q  'man  TJumpton, 

MENTHOL.  A  Btearoptene  of  the  thymol  type  pro- 
duced  b]  one  or  two  species  of  Mentha,  and  separated  by 
the  action  of  cold  from  their  oils.  Thai  in  most  general 
use  under  this  name  is  Japanese  menthol,  and  produced 
by  Mentha  javanica,  perhaps  only  a  variety  of  the  Euro- 
pean .'/.  arcentu  Linn.;  Order.  Labiata.  Ii  is  separated 
from  the  "Japanese  Peppermint  <M1"  in  the  manner 
mentioned  above,  and  is  at  the  present  time  imported  to 
a  very  considerable  extent  from  that  country. 

It  comes  in  handsome,  large,  brilliant  prisms  of  a  pure 
white  color,  with  a  Btrong,  rather  harsh,  peppermint-like 
odor.     Taste  pungent,  leavii  of  coolness  in  the 

mouth.  It  i-  soluble  in  alcohol,  ether,  and  in  essential 
oils  to  an]  extent,  but  in  not  less  than  one  or  two  tbotu 
parts  of  water.  Rubbed  upon  the  skin  it  also  induces  a 
feeling  of  coolness,  followed  by  a  very  mild  irritation  if 
the  part  to  whicb  it  is  applied  is  a  sensitive  cue,  like  the 
face. 

The  medical    uses  of  this  drug  are   not    important  ; 
mixed  v.  ith  other  oils,  e-ie.,  it  has  been  considerably  use  d 
as  a  liniment   for  neuralgic  affections ;  it   has  also  been 
□  internally  for  similar  trouble  8. 

Like  thymol,  menthol  has  .some  considerable  germicide 

power,  and  is  occasionally  used  as  an  antiseptic.     Hut  the 

most  extensive  demand  lor  it  is  in  the  form  ol  "  menthol 

pencils,"  etc.,  that  is,  she n  sticks  or  cones  of  menthol, 

i  mounted  in  convenient  handles,  for  rubbing  on  the 

fore-head,  temple  s.  etc.,  as  a  remedy  for  neuralgic  head- 
ache -  e  i)  its  utilit]  in  a  mild  way  there-  is  no  doubt,  but 
it  is  so  gentle  and  uncertain  that  it  hardly  rises  above  the: 
••  smelling  s.-,iis  "  bottle  anil  other  medical  toys  in  its  ef- 
ncy.  The  menthol  of  our  peppermint,  .1/.  piperita 
Linn.,  has  recently  been  offered  as  a  substitute  for  the 
above;  its  qualities  arc  similar  but  milder;  its  odor  is 
more  agreeable.  For  further  information  upon  both 
Peppi  rmik  i .  ll'.  /'.  Bollet. 

MENTONE.     The  town  ..f  Mentone  (Lat.  43    46  90 
\     Long    ;    80  :'•"    E.),  in  the  department  of  the- A 1  pes- 
Maritimes,  is  situated  upon  the  Mediterranean  coast,  some 
fifteen  miles  northeast  oi  Nice.* 

Tin-  r.  pu  tat  ion  ol  Mentone  as  a  health-resort  is  world- 
wide ;    and   il    is  justly   eclchralcel   as   being   perhaps  the 

-  une-s 

..f  He  -  :  ana,  in  1860,  the  town  has  been  known  t«,  ,-ouie 

write  r.-  bj  il  name  of  Henton. 
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most  typical  of  the  chain  of  winter  health-stations  which 
are  scattered  at  frequent  intervals  along  the  Western  Ri- 
viera between  Nice  and  Genoa.  A  general  article  describ- 
ing this  region,  considered  as  a  whole,  both  in  respect  to 
its  topography,  climate,  and  sanatory  capabilities,  will 
be  found,  under  the  title  "Riviera,"  in  a  later  volume 
of  this  Handbook.  Special  local  peculiarities  and  cli- 
matic advantages  existing,  however,  in  the  case  of  Men- 
tone,  and  the  fame  of  the  town  as  perhaps  the  best- 
known,  most  frequented,  and  most  carefully  studied 
health-resort  of  the  civilized  world,  call  for  a  special 
article  setting  forth  such  peculiarities  and  advantages. 

Dr.  Sparks  tells  us  that  the  population  of  Mentone,  ac- 
cording to  the  census  of  1876,  was  7,800,  but  that  "  dur- 
ing the  winter  season  the  influx  of  strangers  raises  it  to, 
it  is  said,  upward  of  14,000."  '  On  page  306  of  his  val- 
uable work  on  the  Riviera  the  same  writer  gives  a  table 
illustrating  the  growth  of  the  town  as  a  winter-resort,  as 
shown  by  the  number  of  foreign  families  resident  there 
at  the  height  of  the  season  (about  March  loth)  in  each  of 
the  ten  years  1870  to  1879  inclusive.  Similar  figures  for 
four  other  preceding  seasons  are  also  given  by  him.  Add- 
ing these  four  seasons  to  the  other  ten,  so  as  to  form 
one  common  table,  we  quote  Sparks's  figures  below  : 

Foreign  Families  Resident  at  Mentone  at  Height  of  Winter 
Season  (Sparks). 

1855-56 14  '.  1872-73 1.098 

1860-61     98     1873-74 1,118 

1865-66 439      1874-75 1,293 

1868-69 572     1875-76 1,433 

1869-70 594      1876-77 1,498 

1870-71  (Franco-Prussian War)  403  ,  1877-78 '. . . .  1.331 

1871-72  (Opening  of  railway). .1,067  ,  187S-79 2.180 

The  nationality  of  2,162  families  of  foreign  residents  in 
1879  is  also  given  by  Dr.  Sparks,  as  quoted  from  the 
Agence  Tonin  Amarante  ;  and,  when  we  ascertain  that 
no  fewer  than  137  of  these  families  were  from  America, 
while  164  were  from  Russia,  46  from  Sweden  and  Nor- 
way, 41  from  Switzerland,  241  from  Germany,  and  839 
from  England,  it  is  easy  to  appreciate  the  cosmopolitan 
character  of  Mentone,  and  the  attractive  power  which  it 
exerts  upon  invalids  from  all  the  colder  countries  of  the 
world.  That  Mentone  is  popular  among  the  English  is 
plainly  visible  from  the  above  figures,  the  English  fami- 
lies in  1879  being  nearly  twice  as  numerous  as  the  French 
families,  more  than  three  times  as  numerous  as  the  Ger- 
man, and  a  little  over  six  times  as  numerous  as  the  Ameri- 
can. 

The  popularity  of  Mentone  among  English  people  is 
doubtless  very  largely  due  to  the  long  residence  there  of 
Dr.  J.  Henry  Beunct,  wiiose  interesting  and  valuable 
work  on  the  Mediterranean  coast-resorts,  based  upon 
careful  observation,  gives  the  palm  to  Mentone  as  the 
most  desirable  of  all  such  resorts.  Many  other  writers 
upon  climatotherapy  are  loud  in  their  praises  of  Mentone  ; 
and,  when  wTe  come  to  consider  the  local  topography, 
"the  lay  of  the  land,"  at  Mentone,  we  shall  see  some  of 
the  causes  of  its  special  climatic  peculiarities,  and  shall 
be  able  to  understand  why  it  is  so  popular,  not  with 
Englishmen  alone,  but  also  with  people  of  many  other 
nationalities. 

The  general  trend  of  the  entire  Riviera  coast-line  is  from 
northeast  to  southwest ;  that  of  the  portion  of  this  coast 
comprised  between  the  Punta  della  Murtola  (2|  miles  east 
of  Mentone)  and  the  Tete  de  Chien  (6|  miles  southwest  of 
Mentone)  is  the  same.  These  two  capes  constitute  the 
seaward  abutments  of  an  irregularly  semicircular  range 
of  limestone  mountains,  the  middle  point  of  the  encom- 
passing range  being  but  five  and  a  half  miles  distant  from 
the  shore-line,  and  the  average  height  of  the  range  being 
about  3,600  feet.  The  southwest  abutment,  the  Tete  de 
Chien,  is  a  headland  1,761  feet  high  ;  the  precise  altitude 
of  the  other  headland,  that  of  the  Punta  della  Murtola,  I 
do  not  find  mentioned,  but  it  is  at  least  many  hundred 
feet  high  ;  for  the  peak  of  the  Monte  Belliuda,  of  which 
it  is  a  buttress  or  shoulder,  and  which  stands  back  but  a 
mile  and  half  from  the  extremity  of  the  point,  has  an 
altitude  of  1,702  feet ;  and  the  Pont  St.  Louis,  crossed  by 
the  Cornice  Road  on  the  Mentone  or  western  side  of  the 


headland,  and  after  passing  which  the  road  ascends  con- 
siderably before  sweeping  around  the  face  of  the  cliff,  is 
200  feet  above  sea-level.  The  little  hamlet  of  Grimaldi, 
which  is  perched  upon  the  steep  hillside  just  above  the 
St.  Louis  bridge,  stands  at  an  elevation  of  700  feet  above 
sea-level.2  To  illustrate  more  completely  the  unbroken 
character  of  this  great  sheltering  wall  of  mountains,  it 
may  be  mentioned  that,  at  that  point  where  the  moun- 
tains recede  farthest  from  the  sea  (5-J  miles  in  a  "  bee-line  "), 
the  carriage-road  from  Mentone  to  Turin,  after  passing 
to  the  north  along  the  valley  of  the  Carrei,  crosses  the 
range  between  two  peaks  having  an  altitude,  the  one  of 
3,932  feet,  the  other  of  4,095  feet ;  and  that  "  this  pass, 
which  is  the  lowest  point  of  the  amphitheatre  of  moun- 
tains which  guards  Mentone,  is  2,574  feet  above  the  sea." l 
That  portion  of  the  mountain  wall  extending  from  the 
pass  just  mentioned  to  the  Punta  della  Murtola  has  a 
general  south-southeast  direction,  is  about  seven  and  a  half 
miles  long,  and  its  three  chief  peaks  have  altitudes,  re- 
spectively, of  4,095,  4,478,  and  3,575  feet,  The  western 
portion  of  the.  wall  extends  almost  in  a  straight  line  in  a 
southwest  direction  ;  its  length  from  the  pass  to  its  ter- 
mination in  the  Tete  de  Chien  is  about  ten  miles  ;  its 
three  chief  peaks  are  the  Cima  d'Ours,  five  miles  north- 
northwest  of  Mentone,  the  Mont  Baudon,  four  miles 
northwest  of  Mentone,  and  the  Mont  Agel,  four  and 
a  half  miles  west  of  Mentone.  These  have  a  height,  re- 
spectively, of  3,932,  4,192,  and  3,695  feet.1  "Except  at 
its  eastern  and  western  extremities,  the  main  bulk  of  the 
limestone  wall  does  not  come  nearer  the  Mentone  coast 
than  three  miles,  the  well-known  precipices  of  St.  Agnes, 
nearly  northwest  of  Mentone,  representing  its  southern 
limit.  The  lower  hills  or  ridges  which  run  from  the 
mountains  nearly  to  the  sea,  and  at  almost  right  angles  to 
the  shore,  though  in  most  cases-  originating  in  underly- 
ing spurs  of  the  limestone,  consist  almost  entirely  of  a 
more  or  less  compact  sandstone,  evidently  an  old  sea- 
bottom  which  has  been  upraised.  These  hills,  to  which 
Mentone  largely  owes  the  variety  of  its  scenery  and  of 
its  excursions,  attain  a  height  of  from  400  to  700  feet. 
The  valleys  between  them  are  watered  in  rainy  seasons 
by  torrents  which,  at  times,  attain  considerable  volume 
and  force."  '  Dr.  Bennet,  at  the  close  of  his  description 
of  the  Mentone  amphitheatre,  speaks  as  follows  :  "  These 
mountains  positively  appear  to  all  but  encircle  the  Men- 
tonian  amphitheatre  in  their  arms,  to  thus  separate  it 
and  its  inhabitants  from  the  world  at  large,  and  to  pre- 
sent it  to  the  blue  Mediterranean  waves,  and  to  the  warm 
southern  sunshine." 

"Behind  the  mountains  which  thus  form  the  back- 
ground of  the  Mentonian  valleys  are  still  higher  moun- 
tains, rising  in  successive  ranges  to  an  altitude  of  from 
5,000  to  9^000  feet.  The  higher  ranges  constitute  the 
main  chain  of  the  Maritime  Alps.  They  extend  from 
east  to  northwest  far  inland,  until  they  mingle  with  the 
high  Alps  of  Savoy  and  Dauphiny.  The  presence  of  this 
second  and  higher  mountain  range  greatly  increases  the 
protection  afforded  to  the  coast-line  by  the  lower  one, 
and  partly  explains  its  immunity  from  the  winter  Cold  of 
continental  Europe."*  The  lower  hills  of  sandstone,  re- 
ferred to  just  above,  in  the  passage  quoted  from  Dr. 
Sparks's  book  on  the  Riviera, 'are  evidently  those  referred 
to  by  Dr.  Hermann  Weber3  as  constituting  the  third  of 
the  three  protecting  ranges  of  hills  which  shelter  Men- 
tone  from  cold  winds  ("  Mentone,  nach  S.  O.  gewandt, 
ist  durch  drei  auf  einander  folgende  Bergreihen,  vor  den 
kalten  Winden  geschiitzt ").  Respecting  the  proximity 
to  the  shore-line  of  this  lower  system  of  hills,  of  these 
spurs  of  the  great  boundary-wall  of  the  amphitheatre,  we 
shall  speak  "presently.  The  shore-lii  c,  extending  from 
the  Punta  della  Murtola  to  the  Tete  de  Chien,  that  is, 
from  one  extremity  of  the  mountain  bow  to  the  other, 
has  a  length  of  about  twelve  miles  ;  and,  taken  as  a 
whole,  describes  a  double  curve,  so  as  to  form  two  shal- 
low bays.  The  distance  from  headland  to  headland, 
measured  in  a  "  bee-line"  across  both  bays,  is  nine  miles ; 
the  depth  of  each  of  the  two  bays-is  the  same,  viz.,  about 
a  mile  and  a  quarter  :  in  width,  also,  they  are  very  near- 
ly equal,  the  eastern  bay,  that  of  Mentone  proper,  being 
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four  and  a  ball  miles  wide,  the  western  bay,  the  bay  of 
Monaco,  being  four  and  Beven-eightha  miles  in  width. 
I  in  headland  which  separates  these  two  bays  one  from 
iln  ..iii,  i ,  .'in. I  which  is  called  the  Cap  St.  martin,  is  a 
Bpur  of  th<  M.'M  Agel,  extending  oul  into  the  sea,  beyond 
tin  genera]  line  of  the  coast,  for  a  distance  <d  a  mile  and 
:i  quarter.  With  the  western  bay,  the  bay  of  Monaco, 
between  the  Cap  St.  Martin  and  the  T6te  de  Chien,  al- 
though it  is  included  within  the  great  Mentonian  amphi- 
theatre, wo  have  nothing  to  do  in  the  present  article. 
Tin-  eastern  hay  alone  constitutes  the  Bhore  line  oi  the 
Mentone  region  proper,  and  it  is  this  region  onh  which 
is  qow  under  discussion.  Limiting  our  consideration, 
then,  to  the  Mentone  bay,  we  find  that  this  in  turn  is  sub 
divided  into  two  minor  divisions,  termed  respt  ctivelj  the 
Bast  Baj  and  the  West  Bay;  the  little  promontory  (about 
it  quarter  of  a  mile  long)  upon  which  Btands  the  older, 
more  crowded,  and  more  compactly  built  portion  of  the 
town  of  Mentone  constituting  the  dividing  line  between 
them.  In  point  of  width  the  east  and  west  baya  are 
nearly  equal;  the  former,  however,  is  deeper  than  the 
latter,  and  ■■  its  centre  looks  due  south  ;  the  centre  of  the 
west  bay,  Golfede  la  Paix  (JSintis  Pacts),  bas  an  aspect 
nearlj  due  southeast." '  In  the  Bast  Baj  "the  sea  runs 
much  further  up  into  the  land,  bo  thai  the  carriage-road 
Bkirts  the  Bhore  in  nearly  a  semicircle,  instead  of  in  a 
very  Bhallow  curve  as  it  does  in  the  West  Bay,  and  it  is 
squeezed  in,  bo  to  speak,  between  the  hills  and  the  shore, 
so  that  on  its  inner  side  there  is  bul  scanty  space  left  fur 
houses,  especially  toward  the  west."1  In  the  Bast  Bay, 
Dr.  Yen  tells  us,4  "  the  hills  come  so  close  to  the  Bhore 

that  then-  is  scarcely  any  room  for  the  town,  which  con- 
sist- here  of  little  more  than  a  road  and  a  row  of  houses 
and  hotels  squeezed  in  between  the  base  of  the  mountains 

and    the    seashore;     the    mountains,    however,    recede    a 

little,  farther  east,  toward  where  the  road  ascends  to  the 
Italian  frontier."  This  east  hay  portion  of  the  town  con- 
stitutes the  "  faubourg  de  Garavan,"  and,  as  Dr.  Rabu- 
teau  telN  u-,' it  is  often  called  "the  hothouse  of  Men- 
tone."  It  is  not  only  the  foot-hills,  hut  also  the  main 
chain  of  mountains,  which  thus  closely  approach  the  sea 
along  the  East  Bay.  Along  the  West  Hay  the  limestone 
mountains  at  in.  point  approach  the  coast  at  a  less  dis- 
tance than  three  miles ;  the  sandstone  foot-hills  also  stand 
further  hack  from  the  shore  than  in  the  East  Bay,  al- 
though the  average  width  of  intervening  level  alluvial 
land  is,  even  here,  not  more  than  a  few  hundred  yards, 
its  greatest  width  not  above  half  .a  mile.1  Moreover,  the 
sheltering  wall  of  foot-hills  along  the  West  Bay  is  broken 
at  three  points,  where  the  valleys  of  three  mountain  tor- 
rents of  considerable  Bize  comedown  from  the  crest  of 
the  encircling  limestone  range  to  the  sea.     One  of  these 

valleys,  that  of  the  Carrel,  has   been   mentioned  already  ; 

the  other  two  are  known,  respectively,  as  the  valley  of  the 
Borrigo  and  the  valley  of  the  Gorbio.  In  the  East  Bay, 
on  the  contrary,  there  are  no  "  considerable  valleys  .  .  . 

to  bring  COOl  air  down  from  the  mountains."  *  .Mountain 
shelter  is   the  key  to  the   climate  of  the.  whole    Riviera  ; 

in  the  Mentone  amphitheatre  such  shelter  is  especially 
marked  ;  ami.  so  tar  as  the  Mentone  region  proper  is  con 

Cerned,  We  find  that  its  eastern  halt,  or  Bast   Bay,  is  better 

sheltered  than  its  western  half,  or  West  Bay.  Of  the  Men 
Ionian  amphitheatre,  the  Chevalier  Ardoino.  quoted  by  Dr. 

,l  . ".'  remarks  ;    "  There  is  nowhere  else  on    the  shores  of 

Europe  bo  small  a  locality  surrounded  by  mountains  of 
an  equal  altitude;"  while  Dr.  Sparks '  distinctly  says  of 

the  Hast  Bay  of  .Mentone  that  it  is.  "perhaps,  more  shel- 
tered than   any  similar  indentation  on  the  north   shore  of 

the  Mediterranean."  Reflection  of  the  sun's  heat  from 
the  limestone  rocks  plays  no  unimportant  part  in  rais- 
ing the  temperature  of  the  whole  Riviera.  Ill  the  Bast 
Ba\  ol  Mentone  such  reflection  1b  especially  powerful  as 

a  climatic   factor.       It  is  to  the  climatic  contrasts  existing 

between  these  east  and  west  bays  that  we  wish  especially 

to  draw  the  reader's  attention.  Mentone's  capabilities  as 
a  health  station  are  not  a  little  augmented  by  this  provi- 
sion of  two  varieties,  two  modifications,  of  the  Riviera 

climate  within  a  radius  of  less  t  h:iti  a  mile  ;  and  a  knowl- 
edge of  the  points  of  contrast   between   these  east   and 


west  bay  climates  is  necessary  in  selecting  the  place  of 
i.  sidence  for  an  invalid.     "  The  temperature  of  the  l 
Bay  is  slighth  higher  (two  or  three  degrees  Fahr.)than 
that  of  the  West,  owing  to  the  reflection  of  the  Bun's  rays 

from  the  limestone   rocks   by  'lay,  and   to  the   heat  which 

they  absorb  by  day  ami  give  out  gradually  at  night 
There  is  also  less  motion  in  the  air  on  this  side  of  Men- 
tone,  though  at  times  the  southeast  wind  makes  itself 
felt  pretty  Severely  on  the  Western  side  of  the  bay.  espe- 
cially at  the  turn  of  the  road  which   leads  into  the  town. 

According  to  Sigmund,  the  Blast  Bay  is  decidedly  damper 

than   the   west      (Sparks').      "The   west    bay,"  says    Dr. 

N  e.,,4  -  js  not  so  much  protected  from  winds  as  the  east 

bay  ;  it  is  more  open  to  the  southwest  and  to  the  west,  and 
consequent)}  gets  more  wind  ami  is  Bomewhat  cooler  and 
more  bracing.     The  considerable  differences  of  opinion 

which  have  been  noticed  to  exist    between  the  statements 

of  different  observers  as  to  the  climate  of  Mentone  may, 
possibly,  be  accounted  for  by  the  circumstance  that  some 

have  made  their  observations  exclusively  ill  the  east  bay, 
while  Others    have   made   theirs   in   the   west    bay."      The 

same  writer  calls  especial  attention  to  the  discrepancy  ex- 
isting between  the  statements  of  various  authorities  as  to 

the  prevalence  of  the  mistral  wind  at  Mentone,  a  discrep- 
ancy w  hich  he  attributes  to  this  samc  cause. 

Concerning  the  direction  ami  force  of  the  prevailing 

w  bids  at  Mentone.  much  interesting  information  is  given 
by  both  Dr.  Spai  ks  and  Dr.  Veo.  and  the  subject  is  treated 
very  extensively  in  Dr.  .1.  II.  Bennet  s,  most  valuable  and 
entertaining  work  on   the  .Mediterranean    coast   res,,: 

As  :,.  the  direction  of  the  prevailing  winds.  Dr.  Bennet 
tells  us  that  "  iii  October  and  the  early  part  of  Novem 
her.    after    the     autumnal    equinox,  southwest 

winds     .     .  prevail,   bringing    the    heavy    autumnal 

rains.  Then  the  north  winds  gam  the  upper  hand,  and 
usually,  but  with  occasional  temporary  exceptions,  reign 
until  the  spring  months,  March  and  April.  At  this 
epoch  the  southwesterly  and  southeasterly  winds  seem 
to  have  the  ascendancy,  giving  rise  to  the  gales  and  rains 
of  March."  These  prevalent  southerly  winds  in  March 
and  April  "  bring  genial  warmth  and  fostering  show ,  i 
the  southerly  winds  are  "  generally  mild,  if  not  warm  :  " 
they  may  or  may  not  bring  rain.  As  to  the  south 
wind.  Dr.  Bennet  goes  on  to  tell  Us  that  "the  south- 
east (wind)  or  sirOCCO,  the  plague  of  Southern  Italy,  all 
but  loses  lis  languor-creating,  pernicious  character,  in 
autumn   and   Bpring,  by  the  time   it   strikes   the   head   of 

the  Gulf  of  Genoa.  .  .  .  When  it  arrives  at  Mentone 
it  has  passed  over  the  heights  of  the  Apennines  and  the 
high  granitic  ranges  of  Corsica,  some  of  the  summits  of 
which  tire  covered  with  eternal  snow.  ]t  has  thus  be- 
come much  cooler  than  in  the  south  or  centre  of  Italy. 
Indeed,  in  the  months  of  February  and  March  the 
sirocco  is  so  cooled  by  the  great  mass  of  snow  on  the 
Corsican  mountains  that  it  may  reach  Mentone,  as  al- 
ready stated,  as  a  cold  wind,  bringing  cold  rain,  and 
sometimes  snow,  into  the  amphitheatre.  The  only  occa- 
sions on  which  I  have  seen  snow  within  the  amphitheatre 
have  been  under  its  influence."  As  we  are  told  else- 
where by  Dr.  Bennet.  it  is  only  on  very  exceptional  oc- 
casions that  snow  falls  on  the  shore-lev  el  at  Mentone, 
and  that  even  then  it  docs  not  lie  upon  the  ground,  but 
melts  as  it  tails       ■■  The  east  wind  proper  is  not   felt."  at 

Mentone,  "  except  near  the  shore.     .    .     .     At  all  times 

the  lateral  valleys  at  a  short  distance  from  the  town 
afford  complete  shelter  from  even  a  rough  east  wind. 
.  .  .  The  northeast  wind  is  only  felt  if  very  rough  ; 
but  .  .  .  it  is  not  a  common  wind  on  the  western 
Riviera"  (Sparks').  The  northwest  wind,  or  mistral, 
does  occur  at  Mentone,  but  it  is  less  common  than  at 
some  other  points  on  the  Riviera:  when  it  doi  s  blow  it 
is  most  felt  in  the  West  Bay,  particularly  along  the 
eastern  half  of  that  bay;  as  for  the  Bast  Bay,  on  such 
occasions,  we  are  told  by  Dr.  Sparks  that  "it  is  scarcely 
touched  by  it."  We  have  already  learned  from  Dr.  Ben- 
net that  the  prevailing  winds  during  the  winter  are  from 
the  north  All  authorities  agree  that  the  Mentonian  am- 
phitheatre is  completely  sheltered  from  these  northerly 
winds,   and  that   they  do  uot  strike  the  surface  of  the 
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Mentone. 
'I  «■  ill  one. 


Mediterranean  until  a  point  is  reached  several  miles  out 
from  shore.  As  explained  by  Dr.  Bennet  these  northerly 
winds  along  this  part  of  the  Mediterranean  coast  are  of 
necessity  very  dry  winds,  partly  because  they  are  con- 
tinental winds,  partly  because  they  must  cross  the  Alps, 
and,  as  he  aptly  puts  it,  "  they  have  had  nearly  all  the 
remaining  moisture  wrung  out  of  them  by  the  extreme 
cold  of  the  high  regions  which  they  have  to  pass  over 
when  crossing  the  Alpine  chains,  before  they  reach  the 
Mediterranean."  These  dry  winds,  then,  which  prevail 
at  Mentone  "  during  the  winter  months  in  most  years," 
and  which,  nevertheless,  are  not  directly  felt  inside  of 
the  Mentonian  amphitheatre,  prevail  not  on  the  surface 
but  far  overhead  ;  and,  as  fully  explained  in  a  very  in- 
teresting manner  by  Dr.  Bennet,  they  are  the  real  "  key" 
to  the  climate.  They  clear  the  atmosphere,  and  are  thus 
the  direct  cause  of  the  intense  sunlight  for  which  the 
Riviera  is  famous.  The  mountain-wall  prevents  them 
from  chilling  the  air  near  the  surface  of  the  ground,  and 
this  air  is  warmed  by  the  powerful  rays  of  the  unob- 
structed sunlight,  and  by  the  sun's  heat  reflected  by  day 
from  the  sheltering  wall  of  pure  limestone  rocks,  radi- 
ated by  night  from  these  same  rocks,  which  then  give 
out  a  portion  of  that  heat  which  they  have  absorbed  dur- 
ing the  hours  of  sunshine.  The  Mentonian  amphitheatre 
is  virtually  a  great  natural  hot-house  ;  the  East  Bay  is 
the  warmer  half  of  the  hot-house  ;  the  eastern  portion  of 
the  East  Bay,  the  district  called  Les  Cuses,  is  the  warm- 
est corner  of  all.  The  same  is  true  in  varying  degrees  of 
all  points  along  the  western  Riviera.  "  It  is  a  question," 
says  Dr.  Bennet,  "of  fruit-walls  in  the  same  orchard, 
one  higher  and  giving  more  protection  than  the  others, 
but  all  turned  to  the  south."  A  mid-day  sea-breeze  fre- 
quently blows  at  Mentone,  but  it  is  not  of  daily  occur- 
rence. The  explanation  of  this  sea-breeze,  and  the  im- 
portant role  played  by  the  north  wind  in  its  production, 
are  set  forth  at  some  length  by  Dr.  Bennet  (op.  cil.),  and 
as  his  account  of  the  phenomenon  will  be  sure  to  interest 
and  to  instruct  the  reader,  we  quote  a  portion  of  it  as 
follows : 

"Very  often  when  it  is  very  fine  and  when  the  sun 
shines  with  force  on  the  Mentonian  amphitheatre,  there 
is  a  very  decided  sea-breeze  during  the  middle  of  the  day, 
as  in  tropical  countries.  The  air,  becoming  heated  and 
rarefied  in  the  mountain  basin,  rises,  and  cooler  air  from 
the  sea  rushes  in  to  supply  its  place.  But  for  a  decided 
sea-breeze  thus  to  rise  in  winter,  there  must  be  a  strong 
wind  blowing  from  some  of  the  northern  quarters.  When 
this  is  the  case,  in  the  early  part  of  the  day  until  about 
eleven  o'clock,  the  north  wind,  only  reaching  the  sea  at 
some  distance  from  the  beach,  owing  to  the  mountain 
protection,  leaves  the  waters  inshore  calm,  or  nearly  so. 
The  sea  air  that  then  rushes  in  to  supply  the  place  of  the 
rarefied  land  air,  pushing  angry  billows  before  it,  is 
merely  the  north  wind  that,  having  passed  overhead  and 


gone  out  to  sea,  is  being  pulled  back  by  the  midday  heat. 
When  the  air  is  perfectly  calm  in  the  upper  and  lower 
atmospheric  regions,  the  calm  of  the  early  morning  con- 
tinues  all  day,  because  there  is  then  no  strong  wind  and 
angry  sea  to  be  pulled  back  by  the  effects  of  land-heat. 
.  .  .  In  winter,  the  sea-breeze  reigns  from  about  eleven 
to  three.  In  summer  it  begins  much  earlier — before 
eight.  Thus,  the  seashore  of  Mentone  is  decidedly  windy, 
especially  in  early  spring,  and  this  sea-breeze  is  often  cold 
and  searching,  for  it  is  the  north  wind,  which  has  passed 
overhead,  pulled  back.  This  is  a  fact  that  invalids  ought 
to  remember.  They  should  bear  in  mind  that  the  gentle 
breeze  that  fans  them  when  sitting  on  the  sea-beach  on  a 
fine  sunny  day,  may  be  merely  a  cruel,  treacherous  north 
wind  pulled  back  by  the  heat,  and  to  be  carefully  avoided. 
.  .  .  The  sea-breeze  .  .  .  modifies,  diminishes  the 
extreme  dryness  of  the  northerly  winds,  an  important 
fact  for  the  invalid  population.  Thus,  unless  there  is  a 
hurricane  from  the  north,  the  dryness  is  never  extreme." 

Elsewhere,  Dr.  Bennet  comments  upon  the  difficulty 
in  estimating  correctly  the  precise  direction  of  the  wind 
at  Mentone,  as  follows  : 

"The  difficulty  of  recognizing  from  which  direction 
the  wind  blows  is  very  great  at  Mentone  when  there  is 
a  calm  in  the  lower  atmosphere,  or  when  northern  cur- 
rents from  the  northeast  or  northwest  ai'e  diverted  to  the 
southeast  or  southwest  by  the  mountains  which  form 
the  bay.  When  this  is  the  case,  and  also  under  the  in- 
fluence of  the  sea-breeze,  all  the  weathercocks  will  point 
to  the  south,  when,  in  reality,  the  weather  and  climate- 
influencing  wind  comes  from  the  north."  The  way  in 
which  the  Mentone  mountain-wall  operates  to  rob  the 
north  wind  of  its  sting,  and  actually  to  transform  it  into 
a  heat-producing  agent,  is  an  exceeding^  interesting  cli- 
matic phenomenon.  To  conclude  this  discussion  of  the 
prevalence  and  character  of  the  Mentone  winds,  it  may 
be  remarked  that  at  Mentone  there  is  always  wind  enough 
for  health,  seldom  enough  to  cause  discomfort ;  and  that 
upon  the  occasions  when  too  strong  or  too  chill}-  a  wind 
is  felt  along  the  shore-line,  it  may  be  always  escaped  by 
the  invalid  who  will  take  shelter  in  some  one  of  the 
torrent  valleys  opening  into  the  West  Bay. 

The  average  temperature  at  Mentone,  from  October  to 
May  inclusive,  is  55.5°  F.  In  the  East  Bay  it  is  56.25°  F. ; 
in  the  West  Bay  it  is  54.86°  F.  These  averages  are  from 
observations  quoted  by  Dr.  Sparks  and  Dr.  Yeo.  The 
figures  of  the  following  table  illustrate  the  mean  temper- 
ature of  the  East  and  West  Bays  for  each  of  the  eight 
months  in  question  ;  also  the  mean  maximum  and  mini- 
mum temperatures,  mean  daily  range,  and  the  mean  rela- 
tive humidity  in  the  West  Bay  ;  and  the  monthly  mean, 
maximum,  and  minimum  of  the  rainfall,  and  the  average 
number  of  rainy,  of  very  fine,  of  calm,  and  of  windy 
days  at  Mentone.  The  figures  are  all  taken  from  a  table 
given  on  page  270  of  Dr.  Sparks's  book.1 


Meteobological  Table  of  Monthly  Means 
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Mean  temperature  ot  West  Bav,  Freeman,  1863-66 

62.20 

57.20 
54.1 

55.30 
61.91 
46.38 
9.9 
29.91 

75.0* 

3.73§ 

6.94 

1.05 

10.1 
9.4 

15.4 

15.0 

22.0 
8.0 

51.70 
49.68 

50.55 
58.01 
41.51 
9.2 
30.06 

72.0* 

3.475§ 

7.93 

0.12 

7.25 

5.9 
19.5 
15.6 
23.0 

8.0 

49.20 
49.05 

49.90 

57.51 

40.63 

10.5 

30.03 

72.  Ot 

1.242§ 

2.17 

0.03 

5.1 

7.9 
17.3 
14.8 
19.0 
12.0 

50.30 
48.63 

50.60 
57 .39 
39.69 
11.4 
29.86 

70. Oh 

1.45§ 

3.26 

0.31 

5. 6*6 

5.5 
16.3 
15.0 
20.0     ■ 

8.0 

51.50 
50.71 

53.90 

59.38 

42.03 

11.8 

29.71 

74.  Ot 

3  69§ 

6.83 

0.33 

9.55 

6.1 

17.7 

12.7 

18.0 

13.0 

58.60 
56.69 

58.70 

65.25 

47.97 

12.5 

30.01 

74.  Ot 

3.293§ 

6.80 

0.09 

9.33 

7.3 
15.3 
15.0 

.... 

63.10 

Mean  temperature  of  East  Bay,  Farina  and  Castillon,  1861-77 

65.30 

65.76 

Mean  maxima,  Andrews,  1873-78 "" 

10.7 
29.84 

72.0* 

6.37J 
13.52 

1.55 

8.0 

9.0 
16.1 

Rainfall,  Freeman  and  Andrews,  1863-66  and  1873-78 

2.37 

3.90 

1.68 

11.0 

Rainy  days,  De  Brea,  1851-60 

9.3 

Very  fine  days,  De  Brea,  1851-60 

15.4 

Very  fine  days,  Freeman  and  Stiege,  1863-68,  and  Sparks,  1875-78 

Calm  days,  Stiege,  1863-68 

Windy  days,  Stiege,  1863-68 

— , 

*  Two  years.  t  Three  years,  %  Five  years.  §  Eight  years.  J  Four  years. 
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To  Insure  a  more  perfecl  comprehension  of  the  figures 
of  this  chart,  a  portion  of  Dr.  spark--  comments  upon 
them  are  lii  rewith  quoted  .  "  Andrews,"  says  Dr.  spark--, 
"  has  a  Stevenson's  stand  on  a  grass-plot  in  a  large  gai 
den,  well  removed  from  trees  ana  buildings,  about  twenty 
feet  above  sea-level,  and  a  hundred  yards  from  1 1 » *  -  Bea 
Itself,  and  he  «  ishes  me  to  state  that  his  thermometers  are 
in  a  more  exposed  situation  than  anj  others  on  the  Ri 
vi(  ra,  or  in  Ualj  .  as  far  as  be  know  b,  and  he  has  taken 
pain-  to  obtain  information  about  them.    This  fact, 
in  thinks,  must  be  taken  into  account  in  comparing 
mean  temperatures  with  those  of  other  observers  at  Men- 
ii me  and  elsewhere." 

"  Farina  gives  the  mean  monthly  humidity  as  ranging 
from  81  s"i  during  the  year.  For  the  winter  monl 
Freeman  assigns  !'■'>  as  its  mean  value,  (three  years)  and, 
for  a  longer  period  ii  probably  does  not  exceed  70,  but 
the  range  is  considerable  in  certain  seasons.  .  .  .  The 
rainfall  at  Mentone,  a>  elsewhere  on  the  coast,  lias  not 
been  much  studied  until  lately,  and  1  believe  the  statistics 
of  Freeman  and  Andrews,  embodied  in  the  meteorolog- 
ical table,  are  the  fullest  iliai  can  be  obtained.  Andrews' 
means  have  never  before  been  published.  .  .  .  De 
Una  counted  everything  as  a  'rainy'  day  on  which  any 
rain  little  or  much  fell,  so  that  possibly  he  includes  some 
days  when  only  a  few  drops,  and  not  enough  to  meas- 
ure fell,  or  be  may.  as  si'cnis  most  probable,  have  neg- 
lected days  mi  which  at  least  .01  inch  could  have  been 
measured."  According  to  Dr,  Yeo,*the  absolute  mini- 
mum temperature  at  Mentone  during  ten  consecutive  win- 
ters was  25.5  F.  in  March,  is?7;  the  absolute  maximum 
being  77  F.  in  November,  1874.  "  The  mean  daily  range 
of  temperature  was  found  to  be  least  in  December,  9.2 
degrees,  and  greatest  in  April,  12.5  degrees.  The  aver- 
rainfall  from  October  to  .May  inclusive  is 25. 61  inches, 
lmt  if  we  nmit  October  and  May,  for  the  remaining  six 
months  it  is  only  17. *7  inches.  The  corresponding  num 
ber  lit'  rainy  days  is  (ili.S  if  we  include  October  and  .May, 
45.15  excluding  them.  .January  and  February  are  the 
finest  months,  and  have  the  smallest  rainfall  and  the  fewest 
rainy  days  October  is  the  wettest  month.  The  average 
number  of  very  tine  days  for  the  six  winter  months,  from 
November  to  April  inclusive,  seems  to  '»■  about  94.5, 
rather  mure  than  fifteen  in  each  month"  (Dr.  YeuY 
Out  ui'  the  eight  months,  October  to  May,  October  is  the 
month  nut  only  of  he&\  iest  rainfall,  hut  also  of  the  heavi- 
est lads  of  rain,  the  number  of  rainy  days  in  that  month 
being  fewer  than  in  four  of  the  others — to  wit.  May,  No- 
vember, March,  and  April. 

Fog  never  occurs  at  Mentone.  The  great  heat  of  the 
htm  has  been  alluded  to  already  :  it  is  s,  i  powerful  as  to 
necessitate  the  use  of  lined  parasols,  01"  sun-umbrellas, 
nut  only  by  ladies  hut  by  men  as  well.  The  deep  blue 
of  the  sky  at  Mentune,  and   at  Other   puints  along  the  Ri- 

viera,  is  notorious.     Dr.  Bennet '  sums  up  as  follows  the 

climatic  characteristics  of  Meulune  and  of  the   Riviera  in 

general.  "  Absence  of  trust,  prevalence  of  northerly 
winds,  moderate  dryness  of  the  atmosphere,  complete 

absem  e  Of  fog,  paucity  Of  rainy  days,  clearness  and  blue- 
lies-  of  lie-  -k\  .  general  heat  and  brilliancy  of  the  sun,  a 
rather  COOl  or  chills  night  temperature,  and  a  bracing 
coolness  "t  tin  atmosphere  throughout  the  winter,  out  of 
tin-  sun's  rays  liven  when  the  sun  is  obscured  by  clouds, 
and  rain  tails,  as  the  wind  is  then  generally  from  the 
Bouthwest  or  southeast,  it  is  nut  cold  at  any  period  of  the 
winter.  On  the  rare  occasions,  however,  when  it  rains, 
with  the  wind  from  a  northern  quarter,  there  may  he  as 
miserable  and  chilly  a  state  of  things  as  in  a  drizzling 
November  da]  in  England."    The  abundant  lemon  crop 

of  Mint •   is   adduced  bj    Dr.   Bennet   and   by  others  as 

proof  positive  oi  the  great  mildness  of  the  winter  climate. 
Tin-  testimony  borne  i"  thi~  t ai  I  (and  not  only  to  the  heat 
but  also  to  the -dryness  ol  the  Mentone  climate)  bj  the  en- 
tire  vegetation  <>f  the  region  i-  discussed  in  exienao  bj 
Dr.  Bennet  and  by  Dr.  spark-  The  charm  of  this  semi- 
tropical  vegetation,  and  the  great  beauty  of  the  scenery 
at  Mentone  and  along  the  whole  Cornice,  can  never  be 
■tien  by  anyone  whose  privilege  it  has  been  to  visit 
this  favored  region. 


Good  hotels,  villas,  and  pensions  abound  at  Mentune, 
both  in  the  East  and  West  Bays  and  along  the  ravi 
which  run  northward  from  the  latter.  The  cost  of  liv- 
ing is  pretty  high.  The  old  town  itself  is  not  desirable 
as  a  place  oi  residence,  a-  its  streets  are  narrow  and 
draughty.     The  shops  of  Mentune  an-  good.     Board  and 

lodging,  at  the  late  of  '-'1  Weekly,  i-  provided  for  "  needy 
and  delicate  gentlewomen  of  any  nationality  "  at  the  Ibi 

\etia,  an  institution  supported  by  subscription  and  lo- 
ci on  the  -huie  uf  tin-  Bast  Bay.  Dr.  Sparks,  writing  in 
( ii  tuber.  1879,  tells  us  that  "a  '  House  of  Rest  for  ovi  i 
worked  clergymen  and  other  professional  men  will  be 
opened  this  winter  at  Mentune."  The  conditions  of  ad- 
mission  to   both   these  excellent    institutions  are  given  in 

his  book  (pp.  800  801).  The  cesspool  Bystem  of  drain- 
age i-  in  vogue  at  Mentune.  and  suits  the  climate  and  the 
topographical    Conditions    better    than    the    sewer   system 

Dr.  Sparks  recommends  earth  closets  for  use  along  the 
coast,     Measures  for  augmenting  the  water-supply  were 

under  discussion  when  Dr.  Sparks  wrote  his  book;  Net 
he  does  nut  intimate  that  at  that  lime  there  existed  any 
decided  insufficiency  in  the  supply.  Of  the  character  uf 
the  water  supplied.  I  find  nothing  said  one  way  or  the 
other.      I  take  it  for  granted  that  it  is  good. 

Beautiful  excursions  may  be  made  from  Mentone  in 
many  directions,  both  by  carriage,  on  mule-back,  or  afoot 
An  objection  against  Mentune  as  a  residence  for  a  certain 
class  uf  invalids,  and  an  objection  holding  good,  not  in 
the  case  uf  the  invalid  alone,  but  also  in  the  ease  uf  mem- 
bers uf  his  family,  who  may  accompany  him  thither,  i< 
the  very  close  proximity  of  Monte  Carlo,  in  the  Monaco 
Bay.  The  natural,  as  well  as  the  artificial,  attractions  uf 
Monte  Carlo  are  very  great  ;  its  artificial  attractions 
the  great  gambling  centre  of  modern  Europe,  are  notori- 
ous, and  its  evil  effects  are  frequently  chronicled  in  the 
newspapers  of  all  countries.  Monte  Carlo  is  a  curse  to 
the  Riviera.  Says  Dr.  Sparks ;  "  The  evils  arising  from 
the  gambling  establishment  are  by  no  means  confined  to 

Monaco  itself,  and  buth  Nice  and  .Mentune.  and  to  a 
less  extent  Cannes  and  San  Renin,  sutler  from  its  pre- 
sence buth  in  the  class  of  unwelcome  visiters  which  it 
attracts  from  all  parts  uf  Europe,  and  in  the  ruin  it 
brings  on  respectable  families,  members  of  which  are 

tempted  to  play  and  to  go  on  until  they  have  lust  their 
all.  Case-  ut  this  kind  nave  occurred  within  my  own 
knowledge.  Suicides  from  gambling  losses  are  by  no 
means  uncommon,  though,  probably,  a  large  number  are 
hushed  u]i  by  the  authorities  of  the  gambling-house."  of 
the  concerts  given  at  Monte  Carlo,  "  nominally  for  the 

sake  uf  the  invalids  at    Nice  and   Mentune."   Dr.  Sparks 

complains,  on  the  ground  that    the  room  where  they 

are  given  is  BO  crowded  as  to  be  unlit  fur  pulmonary  pa- 
tients ;  and  he  pretty  distinctly  implies,  by  his  manner 
of  Bpeaking,  that  the  said  concerts  are  in  reality  a  mere 
bait  to  draw  visitors  1"  the  aaUea  <<>  ./'<  ".  Dr.  Bennet  also 
has  a  word  to  say  respecting  this  morally  dangerous 
neighbor  uf  Mentune  ;  and.  in  illustration  uf  the  motivi  a 

which    induce    the    princes   of    Munacu    to    continue    the 

nuisance,  he  very  aptly  quotes  the  following  "motto  of 

Munacu  uf  old  :  "* 

"Ami  Monaco  tnpra  un  "oglio 
\       temino  e  non  rumtgiio 
Spur  mangtar*  i 

This  condemnatory  notice  of  Monte  Carlo  may.  at  tirst 
Bight,  appear  irrelevant  t<>  some  nailers  uf  this  article; 
vet  a  moment's  reflection  will  demonstrate  its  importance 

in  the  eyes  of  any   sagacious  physician  who  cunlemp. 
Bending  a  patient   accompanied,  or  nut   accompanied,  by 
family    or   friends,   m    Mentune  or   to   any    neighboring 
result'  uf  the   Riviera,     N<>  apology,  therefore,  for  its 
introduction  is  called  for 

Prevailing  Diseases.— Dr.  Sparks  devotes  no  leas 
than  live  pages  uf  his  book  to  an  interesting  discussion  of 
the  prevalence  of  various  forms  uf  disease  among  the 
inhabitants  uf  Mentune  and  of  the  surrounding  region. 

•  "ltonaoa  (Fienoh,   Uontgu»\  the  nnalleat  of  ti.  prin- 

pe,  wall  an  an-a  "f  8.84  aqnara  miles,  a  population 
i  7,04'.»,  ami  an  ami}  of  7v!  mi  u        Encyclopedia  liritannica. 
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Mentone. 
Meran. 


The  result  of  his  investigations  appears  to  demonstrate 
that  epidemic  diseases,  such  as  small-pox,  scarlet  fever, 
typhoid  fever,  measles,  whooping-cough,  and  mumps, 
are  all  of  infrequent  occurrence,  and  when  occurring 
are  mild  in  type  and  not  productive  of  large  mortality. 
Malarial  fever  is  practically  unknown.  Facial  neuralgia 
is  "very  common;"  influenza  and  pleurisy  are  "not 
uncommon  ;  "  bronchitis  is  "  not  infrequent  ;  "  acute  ton- 
sillitis is  "  by  no  means  uncommon  ;  "  laryngitis  is  "ex- 
cessively rare."  "  Diphtheria  had  not  been  seen  at  Men- 
tone  for  twenty-three  years  until  1872,  when  about 
thirty-six  cases  occurred  between  December  of  that  year 
and  April,  1873.  The  second  epidemic  occurred  almost 
at  the  same  period  in  the  winter  of  1873.  Both  the 
winters  of  1872  and  1873  were  more  or  less  damp  and 
cold,  and  diphtheria  was  prevalent  along  the  whole  coast 
of  the  Riviera  in  the  direction  of  Genoa."  At  Castellar, 
1,000  feet  above  sea-level,  pneumonia  is  of  very  frequent 
occurrence.  Pulmonary  phthisis  is  very  rare,  the  statis- 
tics of  the  Mentone  hospital  for  twenty-two  years  show- 
ing, out  of  a  total  of  3,189  cases  of  all  kinds,  only  forty- 
five  cases  of  this  disease.  "On  the  whole,"  says  Dr. 
Sparks,  ' '  the  native  population  of  Mentone  is  a  very 
healthy  one.  Sickly  children  or  adults  are  rarely  met 
with,  and  there  is  a  large  proportion  of  old  people  among 
the  inhabitants  both  of  the  town  and  the  neighboring 
villages." 

Climatotherapy. — A  discussion  of  the  all-important 
question  as  to  who  should,  and  who  should  not,  be  sent  to 
Mentone,  is  practically  a  discussion  of  this  same  point  as 
applied  to  the  entire  Riviera,  Mentone  being,  as  it  were, 
only  an  intensified  Riviera.  Suffice  it  to  say,  therefore, 
that  Dr.  Bennet,  an  acknowledged  authority  in  the 
matter,  recommends  Mentone  most  strongly  to  phthisical 
patients  who  are  in  the  first  and  second  stages  of  the  dis- 
ease. "  After  ten  winters  passed  at  Mentone,"  he  says, 
"I  am  surrounded  by  a  phalanx  of  cured  or  arrested 
consumption  cases."  As  to  patients  in  the  third  or  last 
stage  of  the  disease,  he  recommends  that  they  should 
either  stay  at  home  or  resort  to  such  a  winter  climate  as 
that  of  Madeira.  (See  article  Madeira.)  For  neuralgia 
he  considers  the  Mentone  climate  unsuitable,  unless 
the  neuralgia  be  merely  dependent  upon  derangement  of 
the  digestive  organs,  or  of  the  "constitutional  state." 
For  asthma  he  does  not  consider  the  climate  especially 
good.  For  kidney  diseases  he  commends  it,  and  he  ex- 
tols Mentone  as  a  winter-resort  for  weak,  sickly  children 
and  for  aged  persons.  Dr.  Hermann  Weber  pronounces 
the  East  Bay  of  Mentone  to  be  perhaps  better  suited  than 
any  other  known  resort  in  Europe  to  cases  of  pulmonary 
phthisis  of  a  not  very  erethitic  type  in  the  first  and  second 
stages  of  the  disease.  The  necessary  close  proximity  to 
the  shore  in  the  East  Bay  causes  some  persons  to  be  dis- 
turbed by  the  noise  of  the  waves,  while  others  object  on 
other  grounds  against  living  constantly  so  very  near  to 
the  salt  water  ;  and  for  others,  again,  the  intense  sun 
heat  and  comparative  stillness  of  the  atmosphere  in  the 
East  Bay  are  a  source  of  discomfort.  Many  such  will 
find  themselves  more  comfortable  at  one  of  the  hotels, 
villas,  or  pensions  of  the  West  Bay,  or  of  its  tributary 
torrent  valleys.  Dr.  Rotureau  recommends  that  among 
phthisical  patients,  those  of  a  torpid  or  lymphatic  tem- 
perament should  take  up  their  residence  in  the  East  Bay  ; 
those  of  an  erethitic  temperament  in  the  West  Bay.  The 
immediate  proximity  to  one  another  of  these  two  bays 
will  enable  the  patient  readily  to  determine  hisjesidence 
in  the  one  or  the  other  by  actual  experiment,  provided 
always  that  he  arrives  at  Mentone  early  in  the  season, 
and  before  the  crowd  sets  in.  The  advice  of  the  local 
physicians,  of  whom  there  are  several  well  worthy  of 
the  patient's  confidence,  may  wisely  be  taken  in  the 
matter. 

This  is  not  the  place  to  descant  at  length  upon  the 
great  beauty  of  the  scenery  at  and  about  Mentone.  No 
reader  of  this  Handbook  who  has  ever  visited  the  Ri- 
viera will  require  information  on  this  point  ;  the  place 
once  seen  is  never  forgotten.  To  the  reader  who  has  not 
■  enjoyed  this  privilege,  the  delightful  and  lengthy  descrip- 
tions contained  in  Dr.  Bennet's  book,  or  in  Dean  Alford's 


"Riviera,"  may  be  cordially  commended,  as  being  not 
only  instructive,  but  also  highly  enjoyable,  reading. 

Huntington  Richards. 

1  The  Riviera,  by  Edward  J.  Sparks,  M.A.,  B.M.  Oxon. 

2  Winter  and  Spring  on  the  Shores  of  the  Mediterranean,  by  J.  Henry 
Bennet,  M.D. 

3  Ziemssen's  Handbuch  der  AUegmeinen  Therapie,  art.  Klimato- 
therapie,  by  Dr.  Hermann  Weber. 

4  Climate  and  Health  Resorts,  by  J.  Burney  Yeo,  M.D. 

5  Dictionnaire  Enoyclopedique  des  Sciences  Medicales,  2e  S6rie,  tome 
6,  art.  Menton,  by  Dr.  A.  Rotureau. 

• 

MERAN  is  situated  in  the  Austrian  Tyrol,  about  forty- 
five  miles  south  of  Innsbruck  and  twelve  miles  north  of 
Botzen,  in  a  well-sheltered  valley,  at  an  elevation  of 
about  1,100  feet  above  the  level  of  the  sea.  It  may  be 
reached  by  way  of  Botzen  or  of  Innsbruck.  The  road 
from  Innsbruck  passes  over  the  Brenner,  one  of  the  high- 
est mountains  in  the  Tyrol,  and  the  ride  of  fifteen  hours 
in  public  conveyance  is  often,  in  winter,  very  cold  and 
trying  to  invalids. 

Meran  is  a  health-resort  of  a  threefold  character,  and 
has  three  distinct  seasons,  which,  combined,  embrace 
nearly  the  entire  year,  with  the  possible  exception  of  the 
mid-summer,  when  the  weather  is  sometimes  excessively 
hot,  The  three  varieties  of  treatment  practised  here  may 
with  advantage  be  considered  separately. 

A  Winter  Health-resort.  —The  town  of  Meran, 
with  the  neighboring  villages  of  Obermais,Untermais,  and 
Gratsch,  lies  in  the  beautiful  Etschthale,  well  protected 
from  the  north,  east,  and  west,  and  exposed  only  to  the 
southerly  winds.  The  mean  annual  temperature  is  about 
54°  F.  It  is  colder  here  in  winter  than  it  is  in  most  of  the 
health-resorts  of  Southern  Europe,  but  the  place  has  the 
advantage  of  a  very  equable  temperature,  and  of  a  very 
unusual  number  of  clear  or  cloudless  days.  Although 
frost  and  snow  are  not  unknown,  the  cold  is  never  in- 
tense nor  of  long  continuance,  and  there  is  a  great  deal 
of  warm  sunshine.  The  valley  is  so  well  protected  from 
the  cold  winds  that  the  invalids  and  other  visitors  are 
able  to  take  exercise  in  the  open  air  nearly  every  day. 
The  air,  in  addition  to  being  mild  and  of  an  equable  tem- 
perature, is  very  dry,  and  the  rainfall  is  comparatively 
slight.  The  following  table,  arranged  from  figures  given 
by  Knauthe,  in  the  article  on  Meran  in  "  Eulen burg's 
Real-Encyclopadie,"  shows  the  average  temperature  for 
the  fall  and  winter  months.  These  temperatures  are  not 
given  as  strictly  accurate,  but  will  serve  to  indicate  ap- 
proximately the  winter  climate  of  this  resort. 


Evening. 


September 
October . . . 
November 
December 
January . . 
February . 
March 


Morning. 

Noon. 

Fahr. 

Fahr. 

58.3 

69.8 

51.  S 

fiO.8 

37.2 

45.7 

30.0 

37.2 

29.0 

36  0 

30.0 

40.0 

39.6 

54.3 

Fahr. 

64.4 

57.4 

37.4 

29.0 

29.0 

34.7 

45.5 


Vegetation  begins  again  in  February,  and  the  winter, 
strictly  speaking,  is  limited  to  the  three  mouths  of  No- 
vember, December,  and  January,  and  the  first-named  is 
the  only  one  in  which  the  weather  is  at  all  apt  to  be  dis- 
agreeable, 

By  reason  of  the  climatic  advantages  just  enumerated, 
of  a  rather  cool,  bracing  atmosphere  combined  with. 
equability  of  temperature,  plenty  of  warm  sunshine,  and 
absence  of  moisture,  Meran  is  frequented  during  the 
winter  by  numbers  of  invalids  suffering  from  chronic 
catarrhal  affections,  especially  those  accompanied  by  pro- 
fuse mucous  expectoration  of  the  respiratory  passages. 
As  a  further  indication,  it  may  be  mentioned  that  in- 
valids of  this  class  who  seem  to  derive  the  greatest 
benefit  from  a  stay  at  this  resort,  are  those  of  a  scrofu- 
lous diathesis,  and  of  a  languid  or  even  lazy  disposition. 
Persons  suffering  from  pulmonary  phthisis  in  its  early 
stages  are  often  much  benefited  by  a  winter  at  Meran,  but 
a  residence  here  is  said  to  be  contra-indicated  for  those 
in  whom  the  tubercular  process  has  advanced  to  soften- 
ing and  breakiug  down  of  the  lung-tissue,  with  the  forma- 
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tion  of  cavities.  People  of  an  excitable,  nervous  tempera 
nielli,  who  are  Buffering  from  insomnia  and  nervous  ten 
-ion  caused  by  over  work,  anxiety,  or  excesses  of  any  kind, 

n  experience  a  great  amelioration  of  their  condition 
during  a  few  weeks  or  months  Bpenl  in  the  mild,  dry, 
equable  climate  of  this  valley.  The  w  inter  Beason  extends 
from  the  flrsl  ol  November,  the  end  of  the  grape-cure,  to 
the  flrsl  of  April,  the  beginning  of  the  whey  run-  season. 
THE  W  hi  i  (  i  BJ  Win  \  is  made  from  cows'  and 
goats'  milk  chiefly.  Ii  consists  of  the  Berum  of  the  milk 
I.  maining  after  the  separation  <>f  the  fat  and  casein,  and 
is  Little  more  than  a  watery  Bolution  of  Bugar  of  milk  and 
of  various  salts,  chiefly  chlorides  and  phosphat  -  i 
ilium  and  potassium.  It  is  made  by  adding  rennet  tn 
milk  warmed  to  a  proper  temperature,  and  precipitating 
the  suspended  casein  by  the  addition  of  a  small  amount 

Ibumen  The  whey  used  al  Meran  is  prepared  at  a 
neighboring  village,  and  brought  thence,  every  morning, 
in  bottles  kepi  in  warm  water  (from  91  to  LOO  F.)soas 
to  prevent  the  temperature  of  the  whey  from  falling 
below  the  prescribed  degree  during  it--  transport.  The 
whey  i^  dispensed  in  a  large  building,  resembling  the 

Trinkhalle  or  pump-r nof  a  German  spa.     The  usual 

time  for  drinking  the  whey  is  from  sis  to  eight  o'clock 
in  the  morning.  A  Large  glass  is  taken  aboul  once  in 
fifteen  minutes  until  from  four  to  seven  have  been  con- 
sumed, the  drinkers  meanwhile  walking  about  slowly. 
About,  an  hour  alter  the  last  glass  has  I"  en  drunk,  a  lighl 
lin  akfast,  consisting  usually  only  of  coffee  and  a  lull,  is 

taken.  No  acids  nor  uncooked  food  are  allowed  dur- 
ing the  whey  treatment,  and  milk,  butter,  and  cheese  ati- 
also  forbidden.  These  raw-milk  products  are  stricken 
from  the  dietary,  because  they  contain  precisely  the  in- 
dients  of  the  milk  which  have  been  abstracted  in  the 

production   of  the   whey,  and  it  is  regarded  as   irrational 
ive   with  one  hand   what  has  been  taken   away   with 

the  otiier.     The  whey  is  taken  pure,  or  it  is  mixed  (/'cut," 

iis  it  is  called)  with  some  mineral  water,  or  the  expressed 

juices  "i  certain  herbs  are  added. 

'I'm:  1 1 1.1:1;  .11  ii t:  CXTBE. — This  is  a  mode  of  treatment 
practised  at  many  health  resorts  on  the  Continent,  espe 
cially  in  various  parts  of  Germany  and  Austria.  The 
juices  of  various  herbs,  usually  wild  plants  growing  in 
the  neighborhood,  are  extracted  from  the  fresh  plant  by 

pressure,  without  the  aid  of  water,  and  are  then  drunk 
By  the  patient      The  juice  of  one  herb  alone  is  taken,  or 

those  of  several  are  mixed  together  and  prescribed,  ac- 
cording to    the  supposed    indications   of    the    individual 

case,     The  following  are  some  of  the  plants  from  which 

the    juice    is    expressed    and    drunk,    with    their    alleged 

therapeutic  properties:  Achillea   //(///-/'"//'///(.milfoil  or 

yarrow  ;  has  been  used  in  flatulent  dyspepsia,  and  also 
Dy    the    Italian    peasants    in    intermittent    fever.      Allium 

um,  garlic  ;  diuretic,  diaphoretic,  expectorant,  and 
alleged  also  to  be  emmenagogue.  .1/"'"///  petrosdinum, 
parsley  ;  diuretic  and  aperient.  Carda/miru  pratensit, 
meadow  cress  ;  said  to  possess  antispasmodic  properties. 
Fumaria  officinalis,  called  also  Herba  melancliolifuga, 
fumitory  ;   lias  a  popular  reputation   in  the  treatment  of 

eczema  am!   various  other   skin  affections.      Qlechoma 

hederacea,  ground  ivy  ;  expectorant  and  tonic.  Leonlodon 
taraxacum,  dandelion  ;  diuretic,  aperient,  and  an  hepatic 
tonic  Menyanthet  trifoliata,  water  trefoil;  has  an  in- 
tensely bitter  taste,  is  tonic,  diuretic  and  cathartic.  Tut 
0  farfara,   coltsfoot  :    expectorant   and   demulcent,   a 

popular  remedy  in  coughs.      Veronica  beecabunga,  water 

.speedwell;  suppos,d  to  be  alterative  and  tonic.  Many 
other  plants  are  also  used,  each  locality  drawing  upon  the 

flora  i 'i  it-  own  neighborhood. 

At     Mi-ran    the    most     commonly    used    herbs    are    the 

dandelion,   water    trefoil,    Bpeedwell,   and  cress.     The 

juices  are  usually  prescribed  in  conjunction  with  the 
whey  treatment.  The  whey  is  taken  in  the  morning,  in 
the  manner  described,  and  in  the  evening,  between  five 
and  seven  o'clock,  from  one  half  to  two  ounces  of  herb- 
juice  tire  drunk.  At  tin-  beginning  of  a  course  of  whey 
and  herb  juice  treatment,  the  patients  are  made  to  rest 
most  ,,f  the  lime,  but  after  a  week  or  so  they  begin  to  ex- 
ercise  according  to  a  lixed  daily  routine,  often   counting 


the  st,.|,.  taken,  as  is  the  custom  in  so  many  establish- 
ments of  this  kind 

Patients  suffering  from  chronic  gastritis,  certain  forms 
of  dyspepsia,  hepatic  congestions,  anaemia,  and  chlorosis, 
are  not  infrequently  greatly  benefited  by  the  tine  climate, 
and  by  the  regular  mode  of  living  enjoined  upon  lb 
who  submit  themselves  to  the  whey  cure.  Patients  with 
respiratory  catarrhs  or  incipient  phthisis,  who  have  passed 

the  w  inter  at  Meran,  often  remain  in  the  spring  to  take  a 
course  ol  the  whey  treatment.     The  season  for  the  whey- 
cure  extends  from  the   first    of  April    to  the  middli 
June,  although  by  some  it  is  extended  through  the  sum- 
mer, until  the  giape-i  un-  season  begins. 

Tin.  Grape-cure  formerly  enjoyed  a  greater  reputa- 
tion as  an  efficient  therapeutical  measure  than  it  does  :1t 
present,  but  it  is  nevertheless  stj]]  employed  to  a  con- 
siderable extent.  Grape-juice  contains  a  varying  propor- 
tion of  grape-sugar,  vegetable  albumen,  and  a  number  of 
organic  acids  existing  alone  or  in  combination  with  inor- 
ganic bases.      The   immediate  elTecN  of  the  ingestion  of  a 

large  quantity  of  grapes  are  a  little  lightness  of  the  head 
and  slight  dyspeptic  symptoms,  followed  booh  by  rather 
active  movement  of  the  bowels  and  increased  diuresis. 
This  action  on  tin-  bowels  tends  to  reduce  the  blood  ten- 
sion in  tin-  interna]  organs,  especially  those  in  close  ana- 
tomical relation  to  tin-  intestinal  tract. 

At    Meran   the  grapeB  are  eaten   in  the  vineyards  or  in 

the  large  building,  resembling  an  ordinary  German  Trink- 
halle, where,  earlier  in  the  season,  the  whey  is  drunk. 
Tin- daily  dose  ,,f  grapes  is  from  t\\*o  to  four  pounds  in 

the  morning,  before  breakfast,  and  about  one  pound  after 
each  of  the  two  principal  meals.     The  s,  :is,,]|  extends  from 

the  flrsl  of  September  to  about  the  end  of  <  (ctober, 

Tlie  grain-cure  js  recommended  in  the  treatment  of 
habitual  constipation,  haemorrhoids,  passive  congestion 
of  the  abdominal  \  iscera,  some  forms  ,,f  chronic  diarrhoea 
and  dysentery,  cardiac  troubles,  gout,  chronic  bronchitis, 
and  even  commencing  pulmonary  tuberculosis.     Ti 

who  intend  to  pass  the  winter  at  Meran.  because  of 
threatened  or  beginning  lung  troubles,  an-  often  advised 

tO gO  there  a  Little  before  the  regular  w  inter  season  begins, 
in  order  to  take  a  course  of  the  grape  cure. 

In  addition  to  the  therapeutic  methods  of  which  men- 
tion has  jus)  been  made.  Russian  baths  and  mud-baths 
ate  much  used,  and  fn-sh  milk  or  kumyss  is  employed  to 
a  considerable  extent  throughout  the  year. 

Meran  is  a  most  attractive  place  for  the  ordinary  tourist 
in  search  of  pleasure,  as  well  as  for  the  invalid  seeking 
health.  If  lies  in  a  beautiful  valley,  and  in  the  neigh- 
borhood many  agreeable  walks  may  in-  taken  to  points  af- 
fording a  view  of  picturesque  scenery,  or  to  the  numer- 
ous castles,  many  of  them  in  ruins,  for  w  Inch  this  pari  of 
the  Tyrol  is  famous.  A  Large  dike,  erected  to  protect 
the  town  from  the  destructive  inundations  which  used, 
in  former  times,  to  cause  serious  damage  to  property  and 
loss  of  life,  is  the  favorite  promenade  for  the  inhabitants 
and  visitors.  The  hotels  and  boarding-houses  in  Meran 
are  numerous,  and  arc.  as  a  rule,  than  and  well  kept, 
while  the  cost  of  living  is  not  very  high.  At  the  casino 
may  be  found  newspapers  from  all  the  leading  countries. 
There  are  numerous  churches,  and  persons  of  the  Catholic, 
Protestant,  or   Hebrew  faith  will   find  opportunities  to 

Worship   according  to   their  own   belief;   there   are.  also, 

services  for  the  accommodation  of  English  speaking  Pro- 
testants.     Then-  ale  many  competent  resident  physicians 

in  the  place.  Thomat  L.  Steaman. 

MERCURIALIS  ANNUA  I. inn.  {Mercurials  annudU, 
Codex  Sled.).     The  fruit  or  plant  of  Mercvrialis annua 

I. inn.:   Cider.    Euphorbiacem.     It  is  a  native  of  Kurope, 
where    it    mows  as   a    weed   in    waste  places.      It    has    a 
nauseous  odor  and  disagreeable  taste,  and  is,  in  full  di 
an  energetic  cathartic.      It  has  been  given  also  lor  amen- 
orrhiea.  scrofula,  gout,  etc.,  with  doubtful  benefit.     The 

active  principles  an-  the  liquid  alkaloid  rnethylamine, 
which  is  accompanied  by  a  small  quantity  of  tnmcthyla- 

Allied  Plants,  ktc— Bee  Castob-Otj 

It    P.  Bolles. 
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MERCURY.  I.  General  Medicinal  Properties  of 
Compounds  op  Mercury. — All  mercurials  capable  of 
gaining  entrance  into  the  circulation  are  competent  for 
a  certain  peculiar  influence  over  nutrition,  as  follows :  In 
small  dosage  the  tendency  is,  as  in  the  case  of  iron,  to  in- 
crease the  quantity  of  haemoglobin  present  in  the  blood 
— an  effect  trifling  in  the  case  of  a  person  in  good  health, 
but  distinctly  marked  in  an  anaemic  syphilitic  patient. 
In  the  syphilitic,  furthermore,  the  specific  eruptions  and 
inflammations  due  to  the  cachexia  tend  to  lessen  in  se- 
verity and  shorten  in  course  as  the  influence  of  the  min- 
eral is  declared.  In  large  dosage,  or  in  too  rapidly 
pushed  small  dosage,  the  mercurial  effect  upon  nutrition, 
which  was  before  in  the  direction  of  healthy  ways,  now 
becomes  morbid,  and  deterioration  of  the  quality  of  the 
blood — lessening  of  amount  of  albumen  and  of  fibrin,  and 
impairment  of  coagulability — degeneration  and  absorp- 
tion of  tissue,  and  inflammation  of  certain  glands  and 
other  structures  result.  These  phenomena,  constituting 
general  mercurial  poisoning,  may  lead  to  long-continued 
impairment  of  health,  or  even  to  death.  In  the  medici- 
nal induction  of  the  constitutional  mercurial  influence, 
or  mercurialkalion ,  as  it  is  commonly  called,  it  may  be 
necessary,  for  the  gaining  of  the  full  therapeutic  benefit, 
to  push  the  dosage  until  the  verge  of  poisoning  be  reached, 
but  never  further.  The  symptoms  of  incipient  mercu- 
rial poisoning  thus  become  of  clinical  importance,  and 
are  as  follows,  taking  their  character  from  the  fact  that 
the  salivary  glands  and  buccal  structures  are  peculiarly 
obnoxious  to  the  poison  :  Subjectively,  there  are  noticed  a 
metallic  taste  in  the  mouth,  and  a  little  soreness  in  the 
sockets  of  the  teeth  on  bringing  the  jaws  sharply  to- 
gether. Objectively,  the  gums  are  observed  to  suffer 
from  a  slight  inflammation,  of  which  the  signs  are,  first, 
but  very  transiently  (often  escaping  notice  altogether), 
an  unnaturally  white  appearance  from  unduly  rapid  pro- 
liferation of  epithelium.  This  aspect  soon  gives  way  to 
the  more  commonly  observed  classical  picture  of  red, 
swollen,  and  spongy  gums,  and  along  with  the  develop- 
ment of  this  condition  begin  an  increased  flow  of  saliva 
and  a  little  tenderness,  perhaps  even  swelling,  of  the 
parotid  glands.  Simultaneously  with  these  pathogno- 
monic local  symptoms  there  may  be  a  deranged  stomach, 
relaxed  bowels,  and  general  mild  malaise  with  a  trifle  of 
fever,  and  unnatural  susceptibility  to  "  catching  cold." 
All  these  symptoms  disappear  readily  and  completely  on 
stopping  the  medication.  Beyond  them,  the  effects  be- 
long wholly  to  the  category  of  the  poisonous,  for  the  dis- 
cussion of  which  see  the  following  article. 

An  important  point  of  obvious  clinical  bearing  is  that 
in  childhood  ages — and  the  younger  the  more  marked — 
the  symptoms  of  incipient  poisoning  differ  from  the  pict- 
ure just  given  in  that  the  salivary  apparatus  is  compara- 
tively insensible  to  the  mercurial  irritation.  In  other 
words,  children  are  not  easily  salivated  in  the  strict  ety- 
mological meaning  of  the  word.  But  while  this  is  liter- 
ally so,  it  does  not  follow,  and  in  point  of  fact  is  not 
true,  that  children  are  not  proportionately  as  much  blood- 
poisoned  by  mercury  as  are  adults.  Rash  over-mercurial- 
izing of  children,  because  of  the  false  security  drawn 
from  the  non-appearance  of  salivation  proper,  may  there- 
fore lead  to  disastrous  effects. 

The  deranging  effect  of  mercury,  as  thus  sketched, 
upon  the  human  organism,  is  but  a  single  exemplification 
of  a  general  tendency  which  the  metal  has  to  poison  all 
living  things,  animal  or  vegetable,  high  or  lowjn  the 
organic  scale,  alike.  Few  poisons,  indeed,  are  so  uni- 
versally and  so  intensely  obnoxious  to  life  generally  as 
is  mercury.  To  the  low  organisms  especially,  that  are 
associated  with  the  processes  of  putrefaction  and  fermen- 
tation, mercury  is  powerfully  poisonous,  and  the  soluble 
mercurial  preparations  are  therefore  highly  antiseptic. 

As  regards  local  effects,  next,  there  is  great  difference 
among  the  individual  mercurials.  In  general  the  on  reuric 
compounds  are  more  or  less  decidedly  irritant,  without,  as 
is  the  case  with  so  many  of  the  compounds  of  the  heavy 
metals,  being  astringent ;  while  the  meratrous  compounds 
and  the  preparations  containing  mercury  in  the  metallic 
state,  are  either  locally  quite  bland  or  but  mildly  irritant 
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only.  Of  local  effects  in  the  alimentary  canal  upon  swal- 
lowing, there  is,  with  all  mercurials,  a  decided  tendency 
to  relax  the  bowels,  which,  with  the  large  doses  possible 
with  the  milder  mercurials,  may  develop  into  full  purg- 
ing. In  such  case  the  stools  are  mucous  in  quality,  and 
are  notable  for  the  considerable  amount  of  bile  which 
they  contain.  By  the  very  virtue  of  this  purgative  effect 
a  mercurial  purgative  dose  is  itself  hurried  along  the  in- 
testines and  discharged  per  anum  before  time  has  sufficed 
for  absorption.  The  mild  insoluble  mercurials  are  thus 
possible  of  application  as  simple  laxatives  or  cathartics. 
The  irritant  mercurials,  taken  internally,  even  in  small 
medicinal  dosage,  have  an  annoying  tendency  to  irritate 
the  stomach  as  well  as  the  bowels,  and  loss  of  appetite, 
with  epigastric  uneasiness  and  tenderness,  and  perhaps 
nausea,  often  follow  so  quickly  the  beginning  a  course 
of  a  mercuric  salt  that  the  medication  has  to  be  discon- 
tinued or  changed.  In  large  doses  the  mercuric  com- 
pounds are  powerful  irritant  poisons — the  more  soluble 
ones,  such  as  corrosive  sublimate,  even  intensely  so. 
Death  may  follow  in  the  case  of  poisoning  by  the  latter 
compound,  by  sheer  irritation,  before  the  mineral  has 
time  to  work  any  specific  constitutional  mercurial  effect 
(see  article  Mercury,  Poisoning  by). 

Therapeutically,  mercurials  are  of  manifold  application. 
Constitutionally,  general  mercurialization  is  well-nigh  uni- 
versally applied  in  the  treatment  of  syphilis,  and  in  older 
times,  more  than  now,  also  enjoyed  the  reputation  of 
being  curative  in  other  cachexia'.  Locally,  in  the  alimen- 
tary canal,  by  mercurial  medication,  vomiting  can  both 
be  induced  and  quelled,  purging  be  accomplished,  and, 
probably  in  part  by  virtue  of  antiseptic  power,  many  di- 
gestive disorders,  even  of  diverse  clinical  aspect,  be  cor- 
rected. Externally,  parasites,  vegetable  and  animal,  can 
be  destroyed,  ulcers  and  sores  coaxed  to  healing,  and 
eruptions  (especially  if  syphilitic)  to  disappearance,  and 
wounds  successfully  treated  on  so-called  "  antiseptic"  or 
"  aseptic  "  principles. 

II.  The  Medicinally  Used  Preparations  of  Mer- 
cury.— The  compounds  of  mercury  affording  mercurial 
medicines,  officinal  in  the  IT.  S.  Pharmacopoeia  or  in 
common  use,  are  set  forth  in  the  following  table,  to- 
gether with  their  common  synonyms  : 

Table  of  Chemical  States  of  Mercury  Availed  of  in  Med- 
icine, — 1.  Mercury  Uncombined.  Metallic  mercury,  in 
bulk  ;  metallic  mercury,  in  fine  subdivision,  by  tritura- 
tion with  an  excipient. 

2.  Mcrcurous  Conepounds.  Oxide  (Black  Oxide,  Pro- 
toxide, Suboxide)  ;  Chloride  (Subchloride,  Protochloride,.. 
Mild  Chloride ,  Calomel);  Iodide  (Prot iodide,  Green  Iodide); 
Tannate. 

3.  Mercuric  Compounds.  Oxide,  in  crystalline  scales 
(Biuoxide,  Peroxide,  Red  Oxide,  Pal  Precipitate) ;  Oxide, 
in  amorphous  powder  (Binoxide,  Peroxide,  Yellow  Oxide)  ; 
Chloride  (Bichloride,  Perchloride,  Corrosive  Chloride,  Cor- 
rosive  Sublimate,  Sublimate) ;  Iodide  (Biniodide,  Periodide, 
Red  Iodide)  ;  Cyanide  (Bicyanide)  ;  Sulphide  (Bisulphide, 
Per  sulphide,  Red  Sulphide,  Cinnabar)  ;  Basic  Sulphate- 
(Subsulphate,  Yellow  Sulphate,  Turpeth  Mineral)  ;.  Nitrate  • 
Oleate  ;  Ammonio-chloride  (Ammoniated  Mercury,  While 
Pn  npitate). 

Mercury  Uhcombined. — Mercury  in  bulk  is  not  ordi^ 
narily  affected  by  any  of  the  fluids  of  the  skin  or  diges- 
tive tract,  and  so  is  without  medicinal  effect.  Its  only 
therapeusis  is  to  possibly  mechanically  overcome  an  in- 
testinal obstruction,  which  it  has  in  some  cases  succeeded 
in  doing.  For  such  purpose,  from  a  few  ounces  to  a 
pound  or  Uvo  of  the  metal  is  to  be  swallowed  at  a. 
draught.  Rarely,  constitutional  effects  have  followed 
such  administration,  but  generally  the  metal  passes  down 
the  alimentary  canal  unchanged. 

Mercury  in  fine  subdivision  —  "  extinguished  "  —  by 
thorough  trituration  with  some  excipient,  operates,  in 
general  feature,  like  the  mercurous'  compounds,  produc- 
ing specific  mercurial  effects,  local  and  constitutional. 
Undoubtedly,  therefore,  the  metal  in  these  trituration- 
preparations  suffers  conversion  into- some  soluble  mer- 
curial salt  by  the  juices  of  the  part  to  which  it  comes  to 
be  applied,  but  what  the  reaction  or  reactions  are,  is 
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verj  obscure.     The  trituration-preparationa  of  the  I    B 

l  *  1 1 . 1 1 1 1 1 :  i  <  ■  ■  I  ■<  i  i :  i  are  .1-  follows 

I/*--'   Hydrnrgyii      Mass  ol   Mercury,   "Blue   Mass, 

Blui  i'i!i  Mi  talllc  mercury  Lb  triturated  with  honey 
(■I  rose  and  glycerin  until  "extinguished;"  liquorice 
and  marsbmalTow  roots  in  due  proportion  are  then  added, 
and   the   whole  again   subjected  to    trituration    "until 

■  1  it  —  ..I  mercui  0  be  \  i-i  1  >1<-  under  a  lens  n 

nifying  ten  diameters"  (1     B    Ph.).     The  product  is  a 
dull    in.;.  I    pill  mass,   contai  part    in 

three  ot  mercury  No  weight  of  individual  pill-,  !»■  ii 
erred,  is  directed  bj  the  I  .  B  Pharmacopoeia.  Blue 
mass  is  of  course  only  used  for  internal  medication,  and 
behaves  like  calomel  in  milder  degree.  In  Bingle  large 
dose  ii  is  mildly  laxative,  producing  bilious  stools;  in 
small  repeated  dose  it  affects  tin-  Bystem  at  large,  mer 
curializing  promptly  and  efficiently,  bul  yel  with  a  ten 
dency  i"  relax  tin-  bowels  rherapeutically,  blue  mass 
K  applied  to  correct  disorders  of  tin-  alimentary  appa 
rain-,  or  to  mercurialize  generally,  in  treatment  .»i  sypb 
i,i-      For  the   former   purpose  a  single  dose  i-  given, 

rally  at  night,  ranging  from  0.30  !•■  1 1  ven  1.50 

Gm.  (from  five  to  fifteen  or  twenty  grains).  IT  the 
smaller  of  these  quantities  be  prescribed,  a  brisk  purge  is 
commonly  ordered  to  in-  taken  the  following  morning 
i.h  rising,  to  insure  tin-  discharge  <>i  tin-  mercurial  from 
the  bowel  .  but  it'  the  larger  doses  bo  given,  the  blue 
mi--  may  "work  itself  off"  by  it-  laxative  power  in 
such  quantities.  To  mereurialia  bj  means  of  blue  mass, 
from  0.80  to  0.60  Gm.  dive  to  ten  grains) of  tin-  medicine 
should  lie  a  daj  's  allowance,  broken  up  into  at  least  three 
doses,  equidistant  in  time;  the  administration  being  1 
tinued  either  until  the  therapeutic  point  is  gained,  or 
until  tin'  forerunning  symptoms  <>t'  salivation  warn  to 
stop.  Should  the  bowels  become  unduly  relaxed,  0.01 
Gm.  (one-sixth  of  a  grain)  of  opium  should  be  added  to 
each  pill.  Blue  mass  is  prescribed  in  pill,  commonty  so 
ordered  a-  that  each  pill  shall  weigh  three  grains,  equiva- 
lent 1 le  grain  of  mercury. 

Hydrargyrum  <•"«  Oretd,  .Mercury  with  Chalk,  "Gray 
Powder."  Mercury  is  triturated  with  sugar  of  milk  ami 
chalk,  moistened  with  ether  ami  alcohol,  "  until  globules 
ct  mercury  are  no  longer  visible  under  a  magnifying 
power  of  ten  diameters,  and  the  powder  is  of  a  uniform 
graj  color  and  dry"  (U.  B.  Ph.).  The  product  is  a 
smooth  powder  of  a  light  gray  color,  consisting  of,  in  a 
hundred  parts,  thirty-eight  of  mercury,  twelve  of  sugar 
of  milk,  and  titty  of  chalk.  <>t'  these  ingredients  the 
ar  of  milk  alone  dissolves  in  water.  This  prepara- 
tion is  naturally  very  mild,  yel  in  some  samples  causes 
irritation,  an  effect  that  may  possibly  be  due  to  contam- 
ination with  arsenic  or  antimony,  but  which  probably  is 
more  commonly  <  aused  bj  the  slow  comer-ion  of  a  por- 
tion of  the  mercury  into  mercuric  oxide.  This  contam- 
ination with  mercuric  oxide  may  hi1  detected  by  treating 
iltion    of   powder   with  dilute   hydrochloric  acid,  and 

adding  stannous  chloride  to  the  resulting  clear  solution. 

It  mercuric  oxide  he  present  a  precipitate  falls.     And  tor 

ety's  sake,  it  a  -ample  ot  mercury  with  chalk  he  kept 

'i\    time,   this  test   should  occasionally  he  applied. 

The  action  of  mercury  with  chalk  is  substantially  that 
of  blue  mass,  hut  weaker,  and  with  a  less  tendency  to 
relax  the  bowels.  The  influence  of  chalk,  indeed,  i-  to 
constipate,  and  so  it  comes  about  that  in  the  average  dose 
little  laxative  effect  is  produced  bj  gray  powder.  Con- 
stitutionally, despite  it-  mildness,  the  preparation  is  ■ 
pctent  to  mercurialize,  and  for  the  very  reason  of  its 
mildness  is  particulai  ly  bi  n  iceable  when  the  object  is  to 
maintain  a  gentle  mercurial  influence,  steadily,  for  a 
considerable  time,  as  in  certain  methods  of  treating  syph- 
ilis     For  such  purpose  tw •  three  centigrammes  (from 

one-third  to  one-half  a  grain)  should  he  prescribed  three 

lime-    daily.      If    rapid    and    sharp    men  uriali/ation     he 
Called  lor.  a  more  active  preparation  must  he  resorted  to. 

But  the  commonest  application  ot  mercurj  with  chalk 
i-  for  the  correction  01  disorders  ot  the  alimentary ap 
pa  rat  u  v  particularly  those,  bo  common  in  children,  where 
the  prominent  symptoms  are  mal-assimilation  of  the 
i  with   fermentation  ol   the  -aim-  ami  diarrhoea,  or 


where  clay-colored  -tool-  occur,  whether  with  diarrl 
or  with  constipation      In  such  affections  gray  powder 
maj  be  given,  best  in  quite  small  hut  frequently  repeated 
dosage,  such  as  a  centigramme  or  two  (one-sixth  to  one- 
third  of  a  grain)  every  hour  for  a  day.  unless  impri 
ment    he   BOOner  elicited.      Such    medication    should,   of 

course,  not  I..-  persisted  in  beyond  a  day  or  so.  else  mer- 

<  uriali/ation  will  ensue.  The  medicine  can  he  taken 
clear,  as  a  powder,  being  of   little  taste,  or  it  ma\    he   put 

into  any  convenient  mixture.  The  pill-form  is"  had  for 
gray  powder,  since  bj  too  much  pressure  the  globules  of 
mercurj  in  the  preparation  are  apt  to  run  together. 

etiium  Uydrargyri,  Mercurial  Ointment,  "Blue 
Ointment."  Metallic  mercury  and  its  weight  of  a  mixt- 
ure ill  equal  pall-  of  laid  and  suet,  are  thoroughly  tritu- 
rated together,  the  extinguishment  of  the  mercury  bi 
facilitated  by  the  addition  of  one  per  cent,  of  a  previously, 
made  sample  of  the  ointment,  and  less  than  the  half  of 
one  per  cent,  of  compound  tincture  of  benzoin. 
trituration  is,  a-  usual,  t,,  in-  continued  "until  globules 
ercury  cease  to  he  \  isible  under  a  magnifying  power 
of  ten  diainei.  re"  (1  B.  Ph.  1.  The  process  of  trituration 
i-  ven  tedious,  and  tin-  preparation  is  generally  made  by 
machinery  on  the  large  scale,  and  bought  by  the  dispens- 
ing pharmacist  from  the  wholesale  manufacturer.  In  the 
making,  the  commonest  fraud  is  in  the  matter  of  the 
quantity  of  mercury  present,  which  is  often  found,  in 
commercial  samples,  to  he  greatly  below  the  standard. 

Mercurial  ointment  is  of  analogous  color  to  mercurial 
pill-mass— a  dull  indigo  slow  |y  darkening  with  time.  liy 
far  the  greater  quantity  of  the  mercury  contained  in  this 
ointment  is  in  Bimple  mechanical  subdivision,  hut  yet  a 
certain  small  proportion  has  probably  become  converted 
into  mercurous  oxide,  and  this  in  turn  has  reacted  upon 
the  lard,  or  upon  certain  products  of  the  decomposition 
thereof.  And  to  these  undetermined  secondary  com- 
pounds some  are  disposed  to  ascribe  the  medicinal  activ- 
ity of  the  ointment. 

Mercurial  ointment  is  the  mildest  of  the  officinal  oint- 
ments   containing    mercury.      It   docs    net   irritate   the 

SOUnd  skin   unless  rubbed   in.  and  that.  too.  repeatedly  at 

the  same  spot.  Medicinally,  it  fulfils,  mildly,  the  local 
therapeutics  of  mercurials,  and.  also— its  most  valuable 
property — when  applied  by  inunction  in  some  way  gains 
entrance  to  the  general  circulation  and  mercurializes  the 
whole  system  rapidly,  thoroughly,  and.  because  of  its 
avenue  of  access,  with  a  minimum  of  disturbance  of 
stomach  and  bowels.  Just  how.  and  in  what  chemical 
combination,  the  mercury  enters  the  blood  in  Mich  . 
has  been  a  subject  of  much  speculation  and  theory,  bul  the 
matter  is  still  unsettled,  ami  is  one  of  no  practical  bearing. 
'I'he  US!  s  of  mercurial  ointment  are  for  the  purely  local 
purposes  of  mercurial  applications  generally,  to  destroy 
parasites,  or  to  set  up  healthy  action  in  sores,  erupts 
or  glandular  indurations  not  far  below  the  skin  sur- 
and  aKo  to  mercurialize  in  syphilis,  especially 
when  the  need  is  for  a  particularly  speedy  and  thorough 
development  of  the  mercurial  influence.  For  simply 
local  effects,  the  ointment  is  applied  in  the  common  way 
of  that  class  of  dressings,  but  to  mercurialize  the  system 
at  large  a  Bpecial  procedure  is  requisite,  of  which  the 
point  is  that  the  preparation  is  to  be  thoroughly  nil 
into  the.  skin,  until  absorption  of  the  mercury  takes  place 
through  the  tissue  of  the  same.  To  insure  speedy  ab- 
sorption, the  areas  of  skin  commonly  selected  for  the  in- 
unction are  those  w  here'  the  structure  is  thin  and  w  here, 
at  the  same  time,  there  is  not  much  subcutaneous  fat. 
The  inner  aspect,  respectivelj  .  of  the  upper  arm.  and  of 
the  thigh,  and  the  sides  of  the  trunk,  arc  thus  appropriate 
sites.  At  hast  four.  and.  heller,  six  sites  should  be 
in  succession,  in  order  to  save  the  irritation  that  foil 
too  frequent  inunction  upon  one  spot.  The  practical 
proceeding  is- as  follows;  At  night  the  selected  site  is 
well  cleansed  with  soap  and  water,  and  dried.  Then,  pre- 
ferably before  a  tire,  weather  and  circumstances  favoring, 
the  quantity  of  from  2.00 to  LOO  Gm.  (half  a  drachm 
drachm),  according  to  the  urgency  of  the  case,  is  rubbed 
in  until  the  ointment  has  apparently  disappeared.  The 
pari  is  then  bound  up  in  flannel,  ami  is  not  washed  until 


738 


REFERENCE   HANDBOOK    OF   THE   MEDICAL   SCIENCES. 


Mercury. 
.Mercury. 


the  following  morning.  This  manoeuvre  is  repeated 
nightly,  or,  possibly,  even  twice  a  day,  until  either  the 
desired  therapeutic  effect  is  obtained,  or  until  beginning 
of  soreness  of  the  gums  enforces  discontinuance.  One  or 
the  other  result  is  commonly  attained  inside  of  a  week. 
If  the  patient  require  to  have  the  inunction  done  by  some- 
one else,  the  hand  of  the  rubber  must  be  protected  by  a 
glove  of  caoutchouc  or  other  device  to  guard  against  self- 
mercurialization.  In  the  case  of  infants,  as  in  the  occur- 
rence of  inherited  syphilis,  a  piece  of  the  ointment  of 
the  size  of  a  pea  may  simply  be  smeared  upon  the  skin 
of  the  axilla,  .or  of  the  popliteal  space.  The  ceaseless 
natural  motions  of  the  child  then  suffice  for  the  rubbing. 

Emplaslrum  Mydrargyri,  Mercurial  Plaster.  Metallic 
mercury  is  triturated  with  a  previously  made  mixture  of 
olive-oil  and  resin,  until  the  globules  cease  to  be  visible, 
and  the  mass  is  then  incorporated  with  lead  plaster, 
melted.  The  resulting  plaster  contains  thirty  per  cent. 
of  mercury,  and  possesses  to  a  slight  degree  the  local 
specific  virtue  of  mercurials,  in  addition  to  the  usual 
properties  of  plasters. 

Metallic  mercury  is  also  an  ingredient  of  the  plaster 
entitled  Emplastrum  Ammoniaci  rum  Hydrargyro,  Am- 
moniac Plaster  with  Mercury  ;  for  whose  composition  see 
Ammoniac. 

Mercurous  Compounds. — -The  series  of  mercurous  salts 
which  come  next  for  discussion  are  all  insoluble  in  water, 
and  so  locally  bland.  Internally,  with  the  exception  of 
the  lannate,  in  single  full  dose  they  are  purgative  ;  in 
small  repeated  dose  they  mercurialize  rapidly,  with  es- 
pecial tendency  to  produce  the  specific  features  of  saliva- 
tion, in  the  restricted  sense  of  the  word. 

Mi /■curous  Oxide,  Hg20.  Mercurous  oxide,  the  so- 
called  black  oxide  of  mercury,  is  a  dingy,  dark-olive 
powder,  insoluble  in  water  and  alcohol.  Though  for- 
merly officinal  in  the  U.  S.  Pharmacopoeia,  it  is  now 
no  longer  so  ;  yet  it  merits  a  word,  since  it  is  the  form 
in  which  mercury  exists  in  certain  preparations,  most 
notably  in  the  so-called  black  wash,  so  largely  used  as  a 
mild  mercurial  lotion  for  syphilitic  sores.  This  wash 
is  practically  mercurous  oxide  diffused  through  water. 
To  obtain  it,  calomel  is  mixed  with  lime-water,  generally 
in  the  proportion  of  4.00  Gm.  (one  drachm)  of  the  former 
to  500.00  Gm.  (one  pint)  of  the  latter.  Reaction  occurs, 
the  lime  abstracting  the  chlorine  from  the  calomel  to 
form  calcic  chloride,  which  remains  in  solution,  and  giv- 
ing oxygen  in  exchange,  so  that  the  white  powder  of  the 
mercurous  chloride  changes  to  the  dusky  one  of  the 
oxide.  On  standing,  the  precipitate  of  the  oxide,  of 
course,  rapidly  settles  to  the  bottom  of  the  vessel  con- 
taining the  wash,  so  that  it  must  be  remembered  to  shake 
the  mixture  well  before  using.  Black  wash  is  not  offic- 
inal in  the  U.  S.  Pharmacopoeia,  although  it  is  in  the 
British. 

Mercurous  oxide  is  apt  to  form  in  small  quantity  in  the 
trituration-preparations  of  mercury  above  described,  and 
some  have  thought  that  the  activity  of  such  preparations 
is  wholly  due  to  the  presence  of  this  compound,  but  this 
is  undoubtedly  not  so. 

Mercurous  Chloride,  HgsCls.  Mercurous  Chloride  is 
officinal  in  the  U.  S.  Pharmacopoeia,  under  the  title 
Mydrargyri  Chloridum  Mite,  Mild  Chloride  of  Mercury. 
It  is  also  known,  in  the  terms  of  a  former  chemical  no- 
menclature, as  subehloride  or  protochloride  of  mercury, 
and,  more  commonly  yet,  in  the  vernacular,  as  calomel. 
Calomel  is  bought  by  the  dispensing  pharmacist  from  the 
large-scale  manufacturer,  its  preparation — to  be  done  well 
— requiring  special  apparatus.  The  principle  of  the  pro- 
cess is  to  subject  to  sublimation  a  mixture  of  mercury, 
mercuric  sulphate,  and  sodic  chloride.  By  a  preliminary 
trituration  of  the  mercury  and  mercuric  sulphate  mer- 
curous sulphate  forms,  and,  upon  heating,  this  mercurous 
sulphate  exchanges  acid  radicles  with  the  sodic  chlor- 
ide, with  the  forming  of  mercurous  chloride'  and  sodic 
sulphate.  The  calomel  sublimes,  and,  according  to  dif- 
ferent methods  of  preparing,  condenses  either  in  a  crys- 
talline cake  or  as  an  impalpable  fine  powder.  If  obtained 
in  cake,  this  requires  pulverization  in  order  to  submit  the 
calomel  to  a  thorough  washing  with  water,  for  the  re- 


moval of  traces  of  mercuric  chloride  that  form  along 
with  the  calomel.  If  condensed  as  powder,  it  is  through 
the  agency  of  steam  (Jewell's  or  Howard's  process), 
which,  as  it  determines  condensation,  also  very  thor- 
oughly accomplishes  the  necessary  washing.  Calomel 
made  by  the  latter  process  is  the  most  esteemed,  and  can 
be  distinguished  by  its  snowy  whiteness,  as  compared 
with  the  yellowish  tint  of  calomel  obtained  by  the  other 
method. 

Calomel  is  a  "white,  impalpable  powder,  permanent 
in  the  air,  odorless  and  tasteless,  and  insoluble  in  water, 
alcohol,  or  ether.  When  strongly  heated,  it  is  wholly 
volatilized,  without  melting"  (U.  S.  Ph.).  The  most 
dangerous  impurity  to  which  calomel  is  liable  is  corro- 
sive sublimate  (mercuric  chloride),  for  which  the  test  is 
to  wash  the  calomel  with  warm  distilled  water,  and  then 
add  to  the  washings  some  water  of  ammonia.  If  any 
corrosive  sublimate  have  been  dissolved  by  the  washing, 
a  white  precipitate  (ammonio-chloride)  will  now  fall. 
Next,  there  may  be  contamination  with  this  same  am- 
monio-chloride. To  detect  such,  shake  the  calomel  with 
acetic  acid,  filter,  and  treat  the  filtrate  with  hydrogen 
sulphide,  and  with  solution  of  nitrate  of  silver.  Colora- 
tion by  the  one  and  the  forming  of  a  white  precipitate 
with  the  other,  indicate  the  presence  of  the  ammonio- 
chloride.     Other  likely  impurities  are  not  dangerous. 

The  reactions  of  calomel  that  have  a  bearing,  real  or 
supposititious,  upon  its  medicinal  employment,  are  first, 
that  free  bases  decompose  the  compound  with  the  forma- 
tion of  mercurous  oxide,  and  secondly,  that  amnionic 
chloride,  and  to  lesser  degree  potassic  and  sodic  chlorides, 
in  sufficient  concentration  and  at  a  proper  elevation  of 
temperature,  tend  to  gradually  convert  the  mercurous 
into  the  mercuric  chloride — to  change,  that  is,  calomel 
into  corrosive  sublimate.  Great  stress  has  been  laid 
upon  the  latter  reaction.  It  has  been  made  to  do  duty 
in  accounting  for  all  the  medicinal  activity  of  calomel, 
the  same  being  ascribed  to  the  corrosive  sublimate  into 
which  the  calomel  is  assumed  to  be  changed  by  the  alka- 
line chlorides  present  in  the  contents  of  stomach  or 
bowels  ;  and  for  fear  of  undue  rapidity  and  completeness 
of  such  conversion,  the  taking  of  common  salt  during  a 
course  of  calomel  medication  has  been  often  warned 
against.  On  the  other  hand,  it  is  asserted  that  the  com- 
monly occurring  degree  of  concentration  of  the  alkaline 
chlorides  in  the  alimentary  canal,  and  the  temperature 
therein,  are  inadequate  to  any  but  a  trivial  production  of 
the  reaction  in  question.  Pending  the  definite  settlement 
of  the  question,  it  is  just  as  well  to  avoid  the  joint  taking, 
in  any  marked  quantity,  of  calomel  and  amnionic  chlor- 
ide, or  even  of  calomel  and  either  of  the  less  active 
potassic  or  sodic  chlorides.  Other  substances  alleged  to 
have  the  power  of  converting  calomel  into  corrosive  sub- 
limate, are  hydrocyanic  acid,  citric  arid,  and  sugars.  Of 
these  substances  the  first  need  never  be  prescribed  with 
calomel,  and  the  averred  potency  of  the  other  two  is  far 
from  established. 

The  action  of  calomel  is  locally  absolutely  bland,  so 
long  as  the  salt  preserves  its  integrity,  but  after  swal- 
lowing, effects,  local  or  constitutional  according  to  cir- 
cumstances of  administration,  declare  themselves — which 
effects,  because  of  the  great  insolubility  of  calomel,  must 
be  ascribed  to  some  as  yet  undetermined  compound  into 
which  calomel  is  changed  in  its  course  along  the  alimen- 
tary canal.  The  effects  differ  profoundly,  according  to 
whether  the  medicine  is  taken  in  single  full  dose,  or  in 
small  repeated  doses  continued  for  some  days.  In  the 
former  case,  with  or  without  nausea,  according  to  size  of 
dose  and  sensitiveness  of  the  stomach,  and  with  or  with- 
out griping,  as  the  case  may  be,  there  follows,  in  about 
eight  hours  or  so,  a  call  to  stool,  and  mucous  passages, 
brown,  yellow,  or  even  green  in  color,  result — green  stools 
being  particularly  common  in  the  case  of  children.  Such 
purging,  if  free,  commonly  constitutes  the  whole  out- 
come of  the  dose,  but  if  not  free,  constitutional  symptoms, 
showing  absorption  of  the  mineral,  may  follow.  The 
marked  coloring  of  calomel  stools  has  for  years  been 
held  to  be  due  to  an  unusual  proportion  of  bile  therein 
contained,  and  though  this  has  been  denied,  yet  some 
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i  bemical  anal)  ses,  as  well  as  many  clinical  considerations, 
make  it  strong!)  probable  that  the  venerable  assumption 
is  mi  K  1 1  in  explanation  "i  1 1 1 < -  considerable  charge  <>!' 
bile  in  calomel  evacuations,  many  theories  have  been 
propounded.  The  oldest  is  that  excess  of  bile  excreted 
must  mean  excess  secreted,  and  that  therefore  ii  must  be 
taken  for  granted  that  calomel  in  purgative  dose  in  Borne 
way  stimulates  the  liver  to  increased  rate  of  Becretion  of 
bile.  Mm  against  this  theory  arc  urged  the  results  of 
experiments  upon  animals,  upon  whom  biliary  fistulas 
have  been  artificially  established,  Buch  results  being  that 
in  such  animals  dosing  with  calomel  is  not  followed  by 
increased  delivery  of  bile.  In  rebuttal,  however,  it  is 
pointed  out  that  the  very  fact  of  the  establishment  of  a 
biliary  fistula  bo  changes  the  ordinary  condition  of  things 
in  it  liver,  bile,  and  bile's  normal  intestinal  career,  that 
the  experiments  go  for  nothing.  Apart  from  this  con- 
troversy, another  theory  of  the  biliary  stools  following  a 
calomel  purge,  is  that  they  result  as  a  natural  consequence 
of  an  assumed  action  of  calomel  in  rushing  down,  as  it 

were,  the.  (-(intents  (if  the   duodenum,  and   so   preventing 

that  reabsorption  of  a  considerable  portion  of  the  bile 

present  in  the  intestinal  contents  which  is  claimed  to  be 
B  normal  occurrence.  The  latter  theory  certainly  ac- 
counts more  readily  than  the  former  for  the  well  known 
corrective  effects  of  calomel  purging  in  so-called  bilious- 
ness, but  both  theories  arc  theories  yet,  and  neither  is 
easentiaMo  the  intelligent  clinical  use  of  calomel  in  the 
Condition  referred  to. 

In  small  repeated  dose  calomel  mercurializes  speedily, 
and  with  a  maximum  tendency  to  excite  stomatitis. 
And  even  with  such  small  doses  the  bowels  are  prone  to 

relaxation. 

Of  morbid  conditions,  calomel  may  quell  vomiting, 
and  has  the  advantage  for  such  purpose  that,  once 
swallowed  in  the  condition  of  powder,  calomel  is  difficult 
to  dislodge,  and  so  may  continue  its  action  despite  an 
occurrence  of  vomiting  shortly  after  the  taking.  Calomel 
may,  and  commonly  docs,  readily  dissipate  the  symptoms 
of  that  digestive  disorder  called,  rather  vaguely,  "  bilious- 
ness, "  particularly  when  constipation  is  associated  with 
clay-colored  stools.  It  may  also  prove  an  ellicient  an- 
thelmintic. Locally,  calomel  is  among  the  standard 
remedies  for  the  relief  of  itching. 

The  therapeutics  of  calomel  consist  in  the  above-de- 
BCribed  applications.  Asa  purge,  the  dose  for  an  adult 
is  from  0.80  to  1.00  Cm.  (from  about  five  to  fifteen 
grains),  given  at   night,  and   followed   in   the  morning,  if 

purging  do  not  s er  occur,  by  Borne  brisk  cathartic, 

such  as  a  dose  of  salts.  Very  often,  instead  of  being 
given  alone,  calomel  is  associated  with  some  other  purga- 
tive such  as  jalap,  in  which  case  its  dose  must  be  propor- 
tionally reduced.       As  a  corrective  ill   iioWel  disorders  not 

requiring  purging,  calomel  may  be  given  in  centigramme 
doses  (one  sixth  of  a  grain)  hourly  throughout  a  Bingle 

day  ;  yet  it  may  be  noted  that  soinet  inns  this  method  of 
dosage  results  in  free  purging — as  free  as  if  a  full  cathar- 
tic dose  had  been  taken.  For  anthelmintic  purpose,  full 
purgative  doses  are  to  be  given.      To  mercurialize,  from 

0.10 to 0.20  Qm.  (about  three  grains)  should  be  prescribed 

to   be  consumed   daily,  divided    into  at    least    four  doses. 

ami  the  laxative  tendency  neutralized  by  a  trifle  of  opium 
with  each  dose.  Salivation  should  be  carefully  watched 
for,  and  the  medication  discontinued,  or  the  dose  reduced, 
ai  the  first  sj-iis  of  Boreness  of  the  gums.  Calomel  may 
be  administered  in  powder  or  pill.  Externally,  for  the 
relief  of  itching,  calomel  is  best  prescribed  in  extempo- 
raneous ointment,  of  ten  per  cent   Btrength. 

A  special   application   of  calomel    is  to  mercurialize  by 

the  process  of  fumigation,  so  called.     This  process  is 

based  on  the  tact  that  calomel  sublimes  without  change, 
and   thai  when   BO  sublimed   and   allowed   to  condense  on 

the  naked  moist  skin,  it  in  some  waj  rapidly  rains  ac- 
cess to  the  general  circulation,  and  bo  mercurializes  with 
great  promptness  and  certainty.  At  the  Bame  time,  be- 
cause of  the  avenue  of  introduction,  the  digestive  organs 
are  spared  derangement  Under  circumstances,  the  re- 
fore,  where  there  is  a  call  tor  both  a  prompt  and  power 
ful  mercurial   impression,  as   iii    some  sudden  and  scuiv 


syphilitic  inflammation,  the  method  by  fumigation  is  a 
thoroughly  reliable  one.  The  objections  to  the  method 
are  its  troublesomeness,  and  the  exposure  of  the  patient  to 
detection   of  his   malady — objections  which,  while  often 

annoying,  should  not  condemn  the  use  of  the  method  if 

the  necessity  be  serious.      The   process  js  as   follows  :   By 

any  convenient  arrangement— as  bj  laying  upon  a  bit  of 

sheet-metal  properly  supported — the  quantity  of  from 
two  to  four  Cm.  (from  thirty  grains  to  a  drachm)  of  cal- 
omel is  exposed  to  the  heat  of  an  alcohol  lain]),  while  at 
the  same  time  a  small  vessel  of  water,  such  as  the  tin  cup 

of  a  nursery-lamp,  is  set  to  boil  alongside.  These  con- 
trivances are  arranged  under  a  chair  upon  which  the 
patient  sits,  naked,  with  a  blanket  extending  around  his 
pels., n  and  the  chair,  tightly  clasped  about  his  neck.  In 
this  way  a  small  confined  chamber  is  made,  within  which 

all  the  patient's  body,  excepting  the  head,  is  exposed  to 

the  combined  action  of  steam  and  subliming  calomel. 
Free  perspiration  is  soon  induced,  and  in  the  moist,  re- 
laxed condition  of  the  skin  thus  brought  about,  the  calo- 
mel condensing  upon  the  surface,  finds  easy  access  to  the 
circulation.  The  silting  lasts  from  ten  to  twenty  min- 
utes, or  until  all  the  calomel  has  disappeared  from  the 
metal  plate,  and  then  the  patient,  doiinintr  his  nii:ht  dress 
without  washing,  nets  into  a  warm  bed  for  the  night  In 
the  morning  a  bath  may  be  taken.  Such  fumigations 
may  be  made  every  other  day,  or,  in  urgent  cases,  daily, 

until  the  gums  begin  to  show  sie-iis  ,,f  soreness. 

Calomel  is  an  ingredient  of  the  pharmacopoeia]  com- 
pound cathartic  pills  (see  Colocynth),  and  compound  j>ill» 
of  antimony  (see  Antimony). 

Mereuroua  Iodide,  BgiLj.  Mercurous  iodide,  the  sub- 
iodide  or  protoiodicL  of  the  old  chemistry,  is  officinal  in 
the  U.  S.  Pharmacopoeia  under  the  title  Hydrargyrl 
]<,ili<him  Viride,  Green  Iodide  of  Mercury.  The  salt  is 
formed  through  direct  union  of  its  elements,  by  the  pro- 
cess of  triturating  mercury  with  an  alcoholic  solution  of 
iodine.  By  subsequent  evaporation  of  the  alcohol  the 
iodide  is  obtained  in  the  solid  state.  Mercurous  iodide  is 
a  "  dull  green  to  greenish-yellow  powder,  becoming  more 
yellow  by  exposure  to  air,  and  darker  by  exposure  to  light, 
odorless   and    tasteless,    almost    insoluble    in    water,    and 

wholly  insoluble  in  alcohol  or  ether.     When   strongly 

heat  c(l,  the  salt  IS  volatilized  without  residue  "  (U.  B.  Ph.). 
In  the  process  of  forming  this  compound  some  red  iodide 
(mercuric  iodide)  forms  along  with  the  green,  hut  is 
practically  all  removed  by  washing  the  product  with 
alcohol.  Hut  if  this  same  washing  lie  imperfectly  done, 
some  red  iodide  will  remain  and  will  ((institute  a 
dangerous  contamination.  The  pharmacopoeia!  test  for 
such  contamination  is  this:  "If  10  C.c.  of  alcohol  are 
[tie]  shaken  with  1  (Jm.  of  the  salt  and  filtered,  the  fil- 
trate should  not  produce  more  than  a  very  faint,  tran- 
sient opalescence,  when  dropped  into  water  ;  and  when 
.">  Co.  of  the  filtrate  arc  [tie]  evaporated  from  a  white 
porcelain  surface,  not  more  than  a  very  faint  red  stain 
should  remain  behind  (absence  of  more  than  traces  of 
mercuric  iodide) "  (U.  S.  Ph.).  Mercurous  iodide  is  acted 
upon  by  air  and  light,  and  hence  should  be  preserved  in 
well-Stopped  phials  kept  darkened. 

The  action  of  mercurous  iodide  is  closely  similar  to 
that  of  calomel,  and  in  the  doses  of  it  possible  in  med- 
icine, the  iodine  it  contains  is  in  too  small  proportion  to 
ex«  it  any  appreciable  degree  of  its  peculiar  influence. 
Mercurous  iodide  is,  therefore,  like  most  of  the  iodides 
of  the  heavy  metals,  practically  but  a  representative  of 
the  medicinal  virtues  of  the  metal.  .Mercurous  iodide  is 
used  exclusive!]  as  a  means  ot  mercurializing  by  the 
mouth,  and  is  a  favorite  preparation  w  ith  many  practi- 
tioners iii  the  mercurial  treatment  of  syphilis.  The  quan- 
tity of  from  0.06  to  0.30  Qm.  is  to  be  given  daily,  in  di- 
vided dos,s.  with  due  watch  kept  on  the  gums.  The 
medicine  is  most  conveniently  given  in  pill,  and  the  Im- 
portant incompatibility  must  be  remembered  that  potassic 

iodide  decomposes  this  salt  — metallic  mercury,   and   the 

far  more  potent  mercuric  iodide,  being  the  products, 
Mercurous  '/'<< im it, .     Quite  recently,  under  the  title 
Fannicum  Oxydulatum,  Sigmund  Lustgarten 
has  proposed  for  medicinal  use  the  salt  mereorout  tan- 
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nate.  Mercurous  tannate  forms  upon  adding  to  a  solu- 
tion of  mercurous  nitrate  an  excess  of  solution  of  sodic 
tannate.  The  salt  so  forming  appears  as  a  yellow  precipi- 
tate which  quicky  turns  green.  Washed  and  dried,  it 
then  presents  itself  as  a  green  powder,  insoluble,  tasteless, 
and  odorless.  Its  important  chemical  peculiarity  is  that 
it  is  readily  decomposed  by  weak  alkalies — even  such  as 
are  normally  present  in  the  intestinal  contents — and  in  such 
decomposition  yields  metallic  mercury  in  exquisitely  fine 
subdivision,  which  metallic  particles  are  then  capable,  in 
some  way,  of  gaining  speedy  access  to  the  general  cir- 
culation. By -reason  of  its  properties,  actual  and  poten- 
tial, mercurous  tannate  thus  seems  to  afford  a  mercurial 
which  is,  on  the  one  hand,  locally  bland  and  of  little 
proneness  .to  salivate,  while  being,  on  the  other,  of  first- 
rate  antisyphilitic  potency.  Mercurous  tannate  is  com- 
monly given  in  pill,  and  the  dose  is  stated  as  0.10  6m. 
(about  a  grain  and  a  half)  twice  or  thrice  daily.  The 
salt  is  incompatible  with  alkalies,  however  weak,  and 
also  potassic  iodide  should  not  be  given  in  immediate  con- 
junction. 

Mercuric  Compounds. — Mercuric  Oxide,  HgO.  Mercu- 
ric oxide  is  obtainable  in  two  ways,  namely,  by  decom- 
posing a  nitrate  of  mercury  by  strong  heat,  or  by  pre- 
cipitating a  solution  of  mercuric  chloride  by  solution  of 
potassa.  The  several  products  of  these  two  processes, 
though  identical  chemically,  differ  in  their  physical  feat- 
ures, and  are  both  officinal  in  the  U.  S.  Pharmacopoeia 
under  distinctive  names,  as  follows  : 

Hydrargyri  Oxidant  Riibrum,  Red  Oxide  of  Mercury, 
"Red  Precipitate."  This  is  the  oxide  made  by  the 
former  of  the  processes  described  above.  The  prepara- 
tion is  nearly  pure  oxide,  but  with  a  trace  of  undecom- 
posed  nitrate  still  present.  It  appears  as  "  heavy,  orange- 
red,  crystalline  scales,  or  a  crystalline  powder,  becoming 
more  yellow  the  finer  it  is  divided,  permanent  in  the  air, 
odorless  and  tasteless,  insoluble  in  water  or  alcohol,  but 
■wholly  soluble  in  nitric  or  hydrochloric  acid.  When 
strongly  heated  it  turns  darker,  without  emitting  reddish 
fumes  (absence  of  nitrate) ;  at  a  higher  temperature  it  is 
decomposed,  giving  off  oxygen  and  separating  metallic 
mercury,  and  is  finally  volatilized  without  residue  "  (U. 
■S.  Ph.) 

Hydrargyri  Oxidum  Flavian,  Yellow  Oxide  of  Mer- 
cury. The  oxide  obtained  by  precipitation  as  described 
above.  "A  light,  orange-yellow,  heavy,  impalpable 
powder,  permanent  in  the  air,  and  turning  darker  on  ex- 
posure to  light,  odorless  and  tasteless,  insoluble  in  water 
or  alcohol,  but  wholly  soluble  in  nitric  or  hydrochloric 
acid.  When  strongly  heated  it  assumes  a  red  color  ;  at  a 
higher  temperature  it  is  decomposed,  giving  off  oxygen 
and  separating  metallic  mercury,  and  is  finally  volatilized 
without  leaving  a  residue  "  (U.  S.  Ph.). 

Mercuric  oxide,  despite  its  insolubility,  is,  like  all  the 
mercuric  compounds,  decidedly  irritant,  enough  so  to 
produce  dangerous  irritant  poisoning  if  swallowed  in 
overdose.  Yet,  compared  with  the  other  mercuric  com- 
pounds used  in  medicine,  it  is  less  harsh  than  the  majority. 
Of  the  two  forms  of  this  oxide,  the  red  is  the  more 
irritating  because  of  the  mechanical  action  of  the  sharp- 
edged  crystalline  grains  of  which  it  is  composed. 

Mercuric  oxide  is  used  exclusively  as  a  local  medicine, 
to  obtain  the  specific  mercurial  irritant  influence  in  affec- 
tions of  the  skin  or  of  exposed  mucous  membranes.  It  is 
most  commonly  employed  in  one  or  other  of  the  two 
•officinal  ointments,  Unguentum  Hydrargyri  Oxi'di  Ruhri, 
Ointment  of  Red  Oxide  of  Mercury,  and  Unguentum 
Hydrargyri  Oxidi  Flavi.  Ointment  of  Yellow  Oxide  of 
Mercury.  Both  ointments  are  of  similar  composition 
— ten  per  cent,  of  the  mercurial  thoroughly  incorporat- 
ed with  the  pharmacopceial  preparation  called  simply 
"  ointment."  The  yellow  oxide  is  also  much  used  in  the 
form  of  lotion,  consisting  of  the  compound  suspended  in 
water.  This  unoffieinal  lotion  is  commonly  called  yellow 
wash,  and  is  obtained  by  prescribing  to  be  mixed  to- 
gether 2.00  Gin.  (thirty  grains)  of  mercuric  chloride  and 
500  Gm.  (one  pint)  of  lime-water.  As  in  the  case  of  the 
•so-called  black  wash  made  from  calomel,  the  mercurial 
chloride  is  decomposed  .by  .the  lime  and  the  oxide  pre- 


cipitated. Yellow  wash  is  more  irritant  than  black  wash 
in  the  proportion  in  which  mercuric  exceeds  mercurous 
oxide  in  intensity  of  action. 

Mercuric  Chloride,  HgCl2.  Mercuric  chloride,  for- 
merly known  as  bichloride  or  perchloride  of  mercury,  is 
officinal  in  the  U.  S.  Pharmacopoeia  under  the  title  Hy 
drargyri  Chloridum  Corrosivum,  Corrosive  Chloride  of 
Mercury,  and  is  universally  known  by  the  familiar  name 
corrosive  sublimate,  or  simply,  sublimate.  The  salt  is 
made  on  the  large  scale  by  subliming  a  mixture  of  mer- 
curic sulphate  and  sodic  chloride,  and  is  bought  by  the 
pharmacist  from  the  manufacturer.  Mercuric  chloride 
occurs  in  "heavy,  colorless,  rhombic  crystals  or  crystal- 
line masses,  permanent  in  the  air,  odorless,  having  an  acrid 
and  persistent,  metallic  taste,  and  an  acid  reaction.  Sol- 
uble in  16  parts  of  water  and  3  parts  of  alcohol  at  15°  C. 
(59°  F.)  ;  in  2  parts  of  boiling  water,  in  1.2  part  of 
boiling  alcohol,  and  in  4  parts  of  ether.  When  heated 
to  about  265°  C.  (509°  F.)  the  salt  fuses  ;  at  a  higher  tem- 
perature it  sublimes  unchanged,  and  without  residue" 
(U.  S.  Ph.).  The  most  important  contamination  of  cor- 
rosive sublimate  is  by  arsenic,  the  test  for  which  is  the 
following,  quoted  from  the  U.  S.  Pharmacopoeia  :  "If 
1  Gm.  of  the  salt  be  dissolved  in  boiling  water,  then 
mixed  with  5  C.c.  of  strong  solution  of  soda  (sp.  gr. 
about  1.260)  in  a  long  test-tube,  and  about  0.5  Gm. 
of  fine  aluminium  wire,  cut  into  small  pieces,  be  added 
(a  loose  plug  of  cotton  being  pushed  a  short  distance 
down  the  tube),  the  generated  gas  should  not  impart 
any  tint  to  paper  wet  with  test-solution  of  nitrate  of 
silver,*  and  kept  over  the  mouth  of  the  test-tube  for  half 
an  hour  (absence  of  arsenic)."  Calomel  may  be  another 
adulteration,  easily  detected  by  its  non-solubility  in  water 
or  alcohol ;  and  all  other  likely  contaminating  substances 
will  reveal  themselves  by  non- volatility  on  subjecting  the 
suspected  sample  of  mercuric  chloride  to  sublimation. 

The  reactions  of  corrosive  sublimate  that  are  important 
to  the  prescriber  are  as  follows :  The  salt  forms  double 
salts  with  amnionic  and  with  sodic  chlorides,  which 
double  salts  are  of  the  same  physiological  potency  as  the 
simple  sublimate,  but,  differing  from  the  simple  salt, 
dissolve  very  freely  indeed  in  water.  Practically,  there- 
fore, any  desired  concentration  of  aqueous  solution  of 
corrosive  sublimate  can  be  effected  hy  simply  adding  sal- 
ammoniac  or  common  salt  to  such  aqueous  mixture. 
Next,  corrosive  sublimate  in  aqueous  solution  decomposes 
by  the  following  agencies  :  Simple  keeping  under  expos- 
ure to  light,  whereupon  calomel  and  hydrochloric  acid 
separate  out ;  or  the  addition  to  the  solution  of  any  of  the 
following  substances,  viz.,  alkalies  or  their  carbonates, 
the  alkaline  earths,  soap,  tartar  emetic,  silver  nitrate,  lead 
acetates,  potassic  or  sodic  sulphides,  sulphydrates,  soluble 
iodides,  and  many  animal  and  vegetable  substances. 
Mercuric  chloride,  thus,  has  a  wide  range  of  incompati- 
bility. 

In  its  action,  mercuric  chloride  is,  broadly,  intensely 
inimical  to  life  of  all  varieties  and  grades,  and,  largely 
probably  because  of  this  fact,  is  a  powerful  antiseptic. 
Tissues  immersed  in  a  sublimate  solution  become  tough 
and  shrunken,  whitish  in  color,  and  proof  against  putre- 
faction. On  the  living  human  system  the  salt  combines 
the  properties  of  an  active  mercurial  with  those  of  a  most 
intense  irritant,  and  even  caustic  if  in  concentrated  appli- 
cation. Yet,  withal,  there  is  no  astringency,  as  is  so 
commonly  the  case  with  soluble  metallic  salts.  Taken 
internally  in  small,  repeated  dosage,  corrosive  sublimate 
is  competent  to  produce  general  mercurialization,  with, 
on  the  one  hand,  a  minimum  proneness  to  salivate,  but, 
on  the  other,  a  maximum  tendency  to  disorder  the  stom- 
ach ;  epigastric  uneasiness  and  soreness,  with  loss  of 
appetite  or  even  nausea,  very  commonly  being  the  annoy- 
ing consequences  of  a  course  of  the  medicine.  In  com- 
paratively small  overdose,  the  s"alt  is  a  dangerous  poi- 
son, and  is  one  of  the  things  most  commonly  used  for 
poisoning  purposes.     (For  Toxicology,  see  next  article.) 

Medicinally,  corrosive  sublimate  is  used  both  exter- 
nally and  internally  ;  and  in  the  latter  way  both  for  local 

*  Five  per  cent,  solution  in  distilled  water. 
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ts  upon  ilic   alimentary  apparatus  and  for  constitu- 
tional mercurializing      Externally,  the  mineral   i-  most 
commonly  used  in  solution,  for  the  destruction  of  para 
or  for  ilic  Bpeciflc  influence  of  mercury,  when  a 
sharp  impression    is   wanted    upon    skin  eruptions,   or 

i.  ;i>  aii  antiseptic  in  the  treatment  of  wounds.  Bub 
limale  lotions  maj  be  of  a  water  or  an  alcohol  basis,  but 
should  not  exceed  the  Btrength  of  one-hall  of  one  per 
cent,  of  the  mercurial  in  solution,  )<-~i  undue  irritation, 
or  even,  in  extensive  application,  enough  absorption  i<> 

rmine  sharp  constitutional  poisoning,  result,     As  an 
antisi  ptic,  mercuric  chloride  is  unrivalled  in  power,  i  \ 
perimental  research1  showing  lhal  I  pari  in  20,000  is  the 
micidal  peer  of  l  pari  in  838  of  the  next  most  potenl 

i.  This  i ,. .1 ,  qcj  makes  the  sail  available  forefficii  ol 
antisepsis  in  the  tn  atmenl  of  wounds,  in  solutions  "f  non- 
irritanl  and  non-poisonous  strength  A  solution  of  one- 
tenth  percent,  is  used  ror  the  wetting  of  sponges,  i 
presses,  and  absorbent  dressings,  a  strength  of  one  quarter 
per  cent,  for  the  gauze,  and  a  strength  oi  one  percent,  for 
silk  sutures  or  catgut.  Internally,  frequently  repeated 
minute  doses  of  corrosive  sublimate,  such  as  0.001  Gm. 
(aboul  ,',  of  a  grain)  are  often  of  bappiesl  effect  in  bowel 
derangements  w  iili  fermentation  of  the  food.  Such  small 
di  isi  s  arc  commonly  given  in  simple  aqueous  solution.  To 
mercurialize,  the  average  dose  is 0.004  Gm.  (one-sixteenth 
of  a  grain)  three  times  a  day,  in  solution  or  in  pill  with 
(i'u  mil  of  bread  -the  pill  mass  to  be  made  up  with  particu- 
larly thorough  trituration.  Mercurialization  thus  induced 
is  not  very  speedy,  and,  if  rapidity  of  impression  In-  a 

necessity,  the  present  compound  is  a  p ■  one  to  select, 

since,  because  of  itspoisi as  nature  and  irritant  property, 

ii  cannot  be  pushed  in  dosagi  Even  at  best,  indeed, 
gastric  and  intestinal  derangement  arc  apt  to  ensue  in 
continued  medication  with  corrosive  sublimate — a  de- 
rangement which  a  little  associated  opium  may  in  part 
control,  but  which  in  some  cases  may,  in  spite  of  all 
isures  nf  relief,  require  the  drug  to  be  abandoned. 
Corrosive  sublimate  has  also  been  given  by  hypodermatic 
injection  for  treatment  of  syphilis,  about  0.005  <;m.  (one- 
twelfth  of  a  grain)  being  injected  every  other  day  in 

oiis  solution.  But  since  such  injections,  as  might 
be  supposed,  cause  severe  pain,  and  al  the  same  time  do 
not  yield  any  unique  therapeutic  potency,  the  practice 
has,  very  naturally,  not  gained  favor  as  a  common  pro- 
i  edure. 

t/,  rcuric  Iodide,  Hgl9.     Mercuric  iodide — "  biniodide," 

riodidi  i-  officinal  in  the  I  .  S.  Pharmacopoeia 
under  the  title  Hydrargyri  lodidum  Rnbrum,  Red  Iodide 
•  t  Mercury.  The  salt  forms  by  double  decomposition 
on  mixing  the  several  solutions  of  mercuric  chloride  and 
potassic  iodide,  and   tails  as  a  scailei  precipitate.     Col 

lected  and  dried,  ii  appeals  as  a  "  scarlet  red.  crystalline 
powder,  permanent  in  the  air,  odorless  and  tasteless  g] 
most  insoluble  in  water,  soluble  in  130  parts  of  alcohol 

at   I")    (  '.  (59     I'  I,  and  in   15  parts  of  boiling  alcohol  .also 

Ition  of  iodide  of  potassium,  or  of  mercuric 

Chloride.       When    heated,  the   salt    turns   yellow,  hut    re- 

assumes  its  ted  i  olor  on  cooling.  On  ignition  it  is  wholly 
dissipated "  (U.  S.  Ph.).  Men  uric  iodide  may  lie  con- 
taminated bj  a  little  undecomposed  mercuric  chloride 
or  potassic  iodide,  whose  presence  can  he  detected  by 
washing  the  sample  with  water,  filtering,  and  testing  tln- 
td  I  rate  with  a  five  per  cent,  aqueous  solution  of  si  her  ni- 
trate.      Am    soluble    iodide  or  chloride  will    thill    pl'ecipi 

late  the  silver,    The  most  important  reaction  of  mercuric 

iodide  is  that  it  forms  double  salts witb  the  iodides  of  the 
alkalies,    which   salts   dissolve    treeh     ii,    water,   yielding 

■  ile-s  solutions.  This  reaction  will  take  place  in  the 
officinal  process  for  making  mercuric  iodide,  if  the  po 
lassie  iodide  he  taken  in  excess,  the  scarlet  precipitate 
that  falls  on  adding  the  solution  of  mercuric  chloride  in 
slant lj  redissolving  on  slight  agitation,  giving,  in  color 
less  solution,  the  potassium  double  salt  This  same  |.,i 
tassji  1  nicii  uric  iodide,  under  the  name  of  iodohyd 

has  been  used  in  medicine,  with  the  claim 

■  ot  remarkable  powers,  hut  its  effects  are  substan 
tiallv  those  of  the  simple  men  uric  iodide      j  11-1  as  a  solu 

tion  of  the  -all  it -i  1 1  is  substantially  but  a  solution  of 


mercuric  iodide  in  excess  ol  potassic  iodide.  The  physio- 
logical properties  oi  mercuric  iodide  arc  practically  Iden- 
tical with  those  oi  the  chloride— locally  irritant  even  to 
corrosiveness,  constitutionally  mercurializing  in  the  man- 
ner just  detailed  under  mercuric  chloride.    The  salt  js 

not  much  used,  yet  some  practitioners  are  partial  to  it 
tor  the  purposes  of  a  (  onstuutional  mercurial,  the  giving 
being  in  doses  and  with  observances  identical  with  th< 
employed  in  the  giving  of  mercuric  chloride.  The  iodide 
may  he  given  in  pill,  or  in  solution  of  potassic  iodide.  If 
wanted  in  the  latter  way,  it  may  be  obtained  by  prescrib- 
ing an  equivalent  quantity  oi  men  uric  c/Uoridt  to  be 
added  to  a  solution  of  pciassic  <>>iii<i, .  By  reaction  red 
iodide  then  forms  and  remains  in  solution  as  double  .salt, 
in  the  manner  set  forth  abovi  . 

Mi  n  uric  iodide  is  an  ingredient  of  the  officinal  prepa- 
ration entitled  Liquor  Artenici  d  Hydrargyri  lodvii,  for 

Whose  discus. j, ,n  s,e  under  Ar-eide. 

Mercuric  Cyanide,  Ik'  .('  V..  The  salt  is  officinal  in 
the  l'.  s.  Pharmacopoeia  under  the  title,  Hydrargyri 
Cyanidum,  Cyanide  01  Mercury.  It  occurs  in  "coloi 
or  while,  prismatic  crystals,  becoming  dark  ■colored  on 
exposure  to  light,  odorless,  having  a  hitter,  metallic  taste, 
and  a  neutral  reaction.  Soluble  in  12.8  parts  of  water 
and  in  15  parts  of  alcohol  at  15  ('.  (59  F.) .  in  '.i  parts  of 
boiling  water  and  in  ti  parts  of  boiling  alcohol"!  I  8.  Ph.). 
The  important  chemical  facts  concerning  mercuric  cya- 
nide are,  that  the'  salt  is  decomposed  in  aqueous  solution 
by  hydrochloric  acid  with  evolution  of  L.v  drocyanic  acid  ; 
but  that,  on  the  other  hand .  unlike  so  many  mercurials, 
it  is  not  precipitated  by  alkalies  or  organic  matters.  In 
action,  this  salt  is  highly  irritant  and  intensely  poison- 
ous, uniting  to  the  usual  virulence  of  mercuric  salts  the 
poisonousness  ol  the  soluble  cyanides,  [tssole  medicinal 
use  has  been  to  mercurialize,  as  in  syphilis,  by  giving  by 
the  mouth,  for  which  purpose  mercuric  cyanide  has  1 
a  favorite  with  some  practitioners,  under  the  claim  thai 
it  mercurializes  in  chronic  affections  after  the  non-salivat- 
ing type  of  corrosive  sublimate,  hut  with  less  tendency 
to  irritate  stomach  and  bowels  than  in  the  case  of  the  lat- 
ter compound.  Hut,  w  ith  the  majority  of  physicians,  the 
extreme  poisonousness  of  the  cyanide  has  very  naturally 
been  a  bar  to  its  common  employment.  The  dose  is  the 
same  as  w  ith  corrosive  sublimate. 

Mercuric  Sulphide,  HgS.  This  salt  is  the  well-known 
Bubstance  cinnabar,  which,  in  tine  pulverization,  consti- 
tutes the  pigment  vermilion.  The  sulphide  is  officinal  in 
the!',  s.  Pharmacopoeia  under  the  title  Hgdrarg; 
phidum  Rubrum,Rc6  Sulphide. oi  Mercury,  ami  appears 
as  "  brilliant,  dark-red,  crystalline  masses,  or  a  tine, 
bright,  scarlet  powder,  permanent  in  the  air,  odorless  and 
tasteless,  insoluble  in  water,  alcohol,  nitric  or  hydro- 
chloric acid,  or  in  dilute  solutions  of  the  alkalies.  .  .  . 
When  heated  the  salt  becomes  brow  11  and  then  black,  hut 

on  cooling  it  reassumes  its  red  color.  At  a  higher  tempera- 
ture it  takes  lire,  hums  with  a  bluish  flame,  emitting  the 
odor  ot  burning  sulphur,  and  is  finally  volatilized  with- 
out residue"  (I  .  S.  Ph.).     In  this  burning  the  products 

arc  sulphur  dioxide  (" sulphurous  acid  ;_ras  ')  and  vapor 
of  mercury.  From  its  great  and  general  insolubility, 
cinnabar  is  of  no  use  as  a  mercurial  in  any  of  the  ordi- 
nary methods  of  administration,  but  yet  has  been  em- 
ployed to  mercurialize  by  the  procedure  of  throwing 
about  'J. tin  (Jin.  (thirty  grains) on  hot  coals  and  subject- 
ing the  patient's  body  to  fumigation  by  the  products  of 
the  combustion.  But  from  the  irritant  nature  of  the 
sulphur  dioxide  evolved,  fumigation  by  mercuric  sul- 
phide is  very  proper]}  mad.'  to  give  place  t<>  fumigation 

bv  the  subliming  of  calomel. 

Basic   Mercuric   Sulphate,    HgfHgOj.SOj.     This  sul- 
phate, commonly  called  turpeui  mineral,  is  officinal  in 

the  I  .  S.  Pharmacopoeia  under  the  title  //.-. 
sulphas  /' '■'  v  Fellow  Subsulphate  of  Mercury.  To 
make  this  salt,  normal  mercuric  sulphate,  formed  In- 
direct action  of  sulphuric  acid  upon  mercury,  is  sub- 
jected to  the  action  of  boiling  distilled  water  in  abun- 
dance lh  this  means  the  salt  is  decomposed  into  an 
acid   sulphate   which  dissolves  in  the  water,  and  a  basic 

Ball  which  falls  as  an  insoluble  yellow  precipitate.     Tho 
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latter  is  then  collected,  washed,  and  dried.  This  basic 
sulphate  is  a  "heavy,  lemon-yellow  powder,  permanent 
in  the  air,  odorless  and  almost  tasteless,  insoluble  in 
water  or  alcohol,  but  soluble  in  nitric  or  hydrochloric 
acid"  (U.  S.  Ph.).  Probably  because  of  its  solubility  in 
hydrochloric  acid,  this  salt  is  promptly  active  when 
swallowed,  with  the  feature  that  its  irritation  speedily 
excites  reflex  vomiting— a  vomiting  that  pretty  thor- 
oughly evacuates  the  stomach,  with  but  trifling  nausea 
and  depression.  In  such  vomiting  the  mercurial  is  it- 
self discharged,  and  no  further  effects  ensue  ;  but  if  for 
any  reason  vomiting  does  not  come  on,  then  irritant 
mercurial  poisoning  results,  whose  severity  depends 
jointly  on  the  quantity  of  the  mineral  swallowed  and 
the  degree  of  acidity  of  the  gastric  contents.  Turpeth 
mineral  is  almost  exclusively  used  as  an  emetic,  and  is 
particularly  employed  in  the  emetic  treatment  of  croup, 
where  the  non-depressing  character  of  the  vomiting  is 
held  as  a  recommendation.  But  the  poisonousness  of  the 
salt  must  be  remembered.  The  average  quantity  re- 
quired to  vomit  a  child  is  from  0.13  to  0.20  Gin,  (two  or 
three  grains).     The  medicine  may  be  given  in  powder. 

Mercuric  Nitrate,  Hg(N03)2.  Mercuric  nitrate  is 
used  medicinally  only  in  the  two  following  pharma- 
ceutical preparations  : 

Liquor  HydrargyH  Nitratis,  Solution  of  Nitrate  of  Mer- 
cury, ' '  Acid  Nitrate  of  Mercury. "  Mercuric  oxide  is  dis- 
solved in  excess  of  dilute  nitric  acid,  whence  results  a 
dense,  clear,  nearly  colorless,  strongly  acid  liquid,  of 
specific  gravity  2.100,  and  containing  in  solution  "about 
fifty  per  cent,  of  mercuric  nitrate  with  some  free  nitric 
acid  "  (U.  S.  Ph.).  This  liquid  is  highly  corrosive,  and 
is  used  solely  as  a  searching  caustic  for  surgical  purposes. 
It  is  applied  to  the  part  in  full  strength,  and  should  be 
used  only  when  a  rather  spreading  action  is  allowable 
or  desirable. 

Unguentum  HydrargyH  Nitratis,  Ointment  of  Ni- 
ttrate  of  Mercury,  Citrine  Ointment.  Lard-oil,  heated, 
is  dosed  with  nitric  acid,  whereby  the  olein  of  the  oil  is 
changed  to  elaidin.  To  this  mixture,  when  nearly  cold, 
is  added  a  solution  of  mercuric  nitrate  obtained  by  dis- 
solving metallic  mercury  in  nitric  acid.  The  product 
is  a  yellow  ointment,  decidedly  irritant,  and  exerting 
powerfully  the  local  specific  medicinal  powers  of  the 
mercuric  compounds.  Citrine  ointment  is  thus  available 
to  destroy  parasites,  or  to  excite  a  healing  action  in  in- 
dolent ulcers  or  eruptions.  Unless  a  strong  effect  is 
needed,  the  ointment  should  be  diluted  with  lard  in  equal 
parts. 

Mercuric  Olcate.  Formula  of  normal  oleate,  Hg(Ci8H33 
02)2.  The  only  condition  in  which  an  oleate  of  mercury 
is  officinal  in  the  U.  S.  Pharmacopoeia,  is  in  the  prepara- 
tion entitled  Oleatnm  HydrargyH,  Oleate  of  Mercury. 
The  quantity  of  ten  per  cent,  of  dried  yellow  oxide  of 
mercury  is  dissolved  in  hot  oleic  acid.  The  product,  if 
oleic  acid  of  standard  quality  have  been  used,  is  a  trans- 
parent, yellowish,  oily  liquid  ;  but  if  an  impure  com- 
mercial acid  be  the  basis,  the  product  is  a  soft  semisolid. 
The  preparation  is  liable  to  slow  change  with  deposition 
of  metallic  mercury,  but  keeps  better,  the  better  the  qual- 
ity of  the  oleic  acid  used  in  the  making.  It  represents 
ten  per  cent,  of  a  mercuric  oleate  in  solution  in  excess  of 
oleic  acid.  The  properties  of  this  "  oleate  "  are  those  of 
a  moderately  irritant  mercuric  salt,  made  highly  diffusi- 
ble by  the  peculiar  attributes  of  oleic  acid.  Rubbed  into 
the  skin,  the  mercurial  is  absorbed  as  in  the  similar  appli- 
cation of  mercurial  ointment,  only  now  even  more  rapidly 
and  thoroughly,  and  constitutional  mercurialization  is 
thus  easily  procurable.  Lightly  brushed  upon  a  part, 
local  mercurial  effects  are  producible,  and  from  the  dif- 
fusibleness  of  the  preparation,  greater  thoroughness  of 
medication  can  be  attained  by  its  means  than  is  possible 
with  ordinary  ointments  or  aqueous  lotions.  For  de- 
stroying the  vitality  of  the  ova  of  lice,  or  of  vegetable 
parasitic  organisms,  the  present  preparation  is  unsur- 
passed. The  uses  of  oleate  of  mercury  are  such  as  may 
be  deduced  from  the  foregoing  statement  of  the  powers 
of  the  preparation.  To  produce  constitutional  mercuri- 
alization the  oleate  is  used,  in  manner  and  dose,  as  de- 


scribed under  mercurial  ointment.  For  such  application 
the  oleate  is  superior  to  the  latter  preparation  in  speed, 
effectiveness,  and  cleanliness  ;  but  being  more  irritant, 
has  the  objection  of  causing  soreness,  or  of  even  raising 
an  eruption  on  tender  skins  at  the  site  of  inunction.  To 
neutralize  this  tendency,  so  far  as  possible,  a  good  plan 
is  to  order  one  per  cent,  of  morphine — the  pure  alkaloid 
— to  be  dissolved  by  gentle  heat  in  the  oleate.  For  local 
effects  the  oleate  of  mercury  is  lightly  applied  to  the  part 
by  a  camel's-hair  brush,  and,  if  the  skin  be  tender,  the 
same  device  of  charging  with  morphine  may  here  also  be 
resorted  to. 

Mercurammonic  Chloride,  NII2IIgC'l.  This  salt,  com- 
monly known  as  white  precipitate,  is  officinal  in  the  U. 
S.  Pharmacopoeia  under  the  title  Hydrargyrum  Ammo- 
niatum,  Ammoniated  Mercury.  The  preparation  is  ob- 
tained by  precipitating  an  aqueous  solution  of  mercuric 
chloride  by  water  of  ammonia  in  slight  excess.  Collected 
and  dried,  the  precipitate  appears  as  "  white  pulverulent 
pieces,  or  a  white  powder,  permanent  in  the  air,  odorless 
and  tasteless,  and  insoluble  in  water  or  alcohol.  At  a 
temperature  below  a  red  heat,  the  salt  is  decomposed 
without  fusion,  and  at  a  red  heat  it  is  wholly  volatilized  " 
(U.  S.  Ph.).  Ammoniated  mercury  is  irritant  and  poison- 
ous. It  is  used  only  externally  for  the  usual  purposes 
of  the  irritant  mercurials,  and  almost  invariably  in  the 
form  of  the  officinal  ointment  of  anuuoniated  mercury, 
consisting  of  ten  per  cent,  of  the  salt  incorporated  with 
benzoinated  lard. 

Besides  the  foregoing,  various  other  preparations  of 
mercury  have  been  suggested  or  actually  tried  therapeu- 
tically, the  aim  generally  being  to  find  some  form  of  mer- 
curial that  shall  be  practically  available  for  hypodermatic 
injection  in  the  treatment  of  syphilis.  To  this  end  the 
following  compounds  have  been  experimented  with:  A 
formamide  of  mercury  has  been  proposed  by  Liebreich. 
This  preparation  is  readily  soluble  in  water,  is  neutral  in 
reaction,  does  not  coagulate  albumin,  and  excites  but 
little  pain  upon  hypodermatic  injection.  It  is  presumed 
to  undergo  decomposition  after  absorption,  yielding  its 
mercury  in  simpler  form,  available  for  the  usual  thera- 
peutic operation  of  the  metal.  In  some  hands  the  forma- 
mide has  produced  salivation.  From  ten  to  twenty  drops 
of  a  one  per  cent,  solution  has  been  injected  twice  or 
thrice  daily.  The  albuminate  of  mercury,  dissolved  in 
water  by  the  agency  of  common  salt,  has  been  suggested 
by  Bamberger.-'  This  preparation  may  be  made  by  the 
following  formula  :  Dissolve  one  part  of  mercuric  chlor- 
ide in  twenty  parts  of  water  ;  to  this  add  forty  parts  of  a. 
mixture  of  egg-albumen  and  water  in  equal  proportions  ;. 
shake  well,  and  add  a  solution  of  two  parts  of  sodic 
chloride  in  sixty  parts  of  water  ;  shake,  filter,  and  add 
water  till  the  mixture  weighs  one  hundred  and  thirty 
parts.  One  centigramme  (about  one-sixth  of  a  grain)  of 
albuminate  of  mercury  is  represented  by  1.30  Gm.  (about 
twenty  minims)  of  solution,  and  the  same  may  be  re- 
garded as  a  dose.  This  preparation  is  reported s  to  pro- 
duce little  or  no  pain  upon  hypodermatic  injection,  and, 
persistently  used,  to  produce  abatement  of  syphilitic  man- 
ifestations with  little  derangement  of  the  system. 

III.  General  Tiieu  wi.ttk  s  of  Mercury  Com- 
pounds.— As  has  appeared  in  the  discussion  of  the  sev- 
eral compounds  of  mercury,  the  therapeutic  uses  of  the 
mineral  are  many  and  incongruous.  Some  of  these  are 
fulfilled  by  a  single  preparation  only,  but  others,  and  the 
majority,  are  possible  for  several  of  the  compounds. 
Concerning  these  latter  some  practical  points  present 
themselves  for  consideration. 

Constitutional  Mcrcu realization. — This  procedure  was 
in  former  practice  resorted  to,  in  a  routine  way,  in  all 
cases  of  acute  inflammations,  especially  of  serous  mem- 
branes, generally  also  in  the  continued  fevers,  and,  in 
mild  grade,  in  the  various  cachexia'.  Nowadays,  how- 
ever, this  medication  has  fallen  into  disuse,  except  in  the 
treatment  of  the  single  disease  syphilis.  In  this  affection 
its  avail  is  most  important,  as  will  be  found  discussed  in 
the  article  on  Syphilis.  General  mercurialization  can  be 
effected  by  giving  mercurials  by  the  mouth,  by  inunction, 
by  fumigation,  and  by  hypodermatic  injection.    In  general^ 
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erning  these  methods,  the  points  may  be  noted  that 
administration  by  the  mouth  is  mosl  convenient,  is  n 
onabh  prompt  and  efficient,  except  in  cases  ol  mosl  ur- 
gent baste,  but  subjects  tbc  digestive  organs  to  a  maxi- 
mum "i  derangement,  The  inunction  method  is  rapid 
and  pot<  at,  peculiarly  applicable  therefore  to  cases  "I  ur 
j  .  Baves  the  digestive  organs,  but  i-  troublesome, 
dirty,  and  expos  b  the  patienl  to  di  tection  ol  his  malady. 
■  i  process  has  all  the  features  of  the  inunc- 
tion method,  with  an  extreme  of  troublesomeness.     The 

hypodermatic  \ tedure  also  is  prompt,   powerful,  and 

saving  to  the  digestive  organs,  but,  with  the  preparation 
hitherto  mosl  used  for  the  injection,  corrosive  sublin 
the  method  has  the  profound  objection  ol  being  painful, 
and  even  risky  of  leading  i"  abscess.  Should  any  "i  the 
more  newly  proposed  compounds  ofmercurj  for  bypo 
dermatic  injection  prove  themselves  upon  extended  trial, 
reasonably  bland,  and  at  the  same  time  efficient,  the 
method  will  doubtless  be  much  more  used  than  at  p 
■  -lit  is  the  case.  T'>  mercurialize  by  the  mouth,  if  the 
object  be  a  long-continued,  gentle  impression,  mercury 
with  chalk  or  blue  mass,  or  small  doses  of  the  green  io 
dide,  are  commonly  selected  from  among  the  mild  mer- 
curials. For  a  less  continuous  action,  but  still  one  short 
<>l  full  therapeutic  saturation,  the  mercuric  compounds, 
chloride,  iodide,  or  possibly  cyanide,  may  be  employed. 
Between  the  n  spective  action  of  the  two  groups,  the  im- 
portant points  or  difference  are  that  the  mild  mercurials 
are  most  apt  to  Balivate  and  provoke  looseness  <t  the 
bowels;  and  the  irritant  to  unduly  irritate  the  stomach. 
For  the  rapid  production  of  the  full  limit  of  mercurializ- 
ation  by  the  mouth,  the  more  potent  of  the  mild  mercurials 
— calomel,  blue  pill,  or  the  green  iodide — should  be  given 
in  generous  dosage.  For  jusl  such  purpose,  however,  N 
ii  that  tlic  other  methods  are  theoretically  to  be  pre- 
ferred. For  inunction,  mercurial  ointment  and  theoleate 
are  the  two  available  preparations,  of  which  the  latter 
is  the  more  elegant  and  cleanly,  bul  also  the  more  irritat- 
ing, For  fumigation,  calomel,  the  black  oxide,  and  the 
ivd  sulphide  are  possible,  bul  the  firsl  named  is  decidedly 
tn  iir  preferred.  For  hypodermatic  injection,  corrosive 
sublimate  lias  been  the  preparation  must  experimented 
witli,  and  is  in  be  condemned  for  the  irritation  its  injec- 
tion entails.  By  any  method  and  for  any  purpose,  mod- 
ern practice  enjoins  thai  mercurialization  must  be  limited 
in  degree  to  the  development  of  the  mildest  grade  of  sto- 
matitis. 

Digestivt  Disorders. — The  correction  of  digestive  disor- 
ders is  one  of  the  prominent  applications  of  mercurials. 
'l'iie  efficacy  is  one  of  « ide  range,  and  in  it  the  antiseptic 
virtues  of  mercury  probably  play  a  part.  The  derange 
ineiii  in  which  the  mineral  has  the  oldesl  reputation  is 
that  whereof  the  main  symptoms  are  constipation,  with 
Claj  ("hired  stunls,  |,iss  of  appetite,  with  a  hitter  taste  in 
the  mouth,  and  perhaps  even  nausea,  and  a  muddy  or 
even  distinctlj  jaundiced  skin  and  conjunctiva     In  such 

conditi I   things,  as  s i  as  a  lice  passage  from  the 

bowels  can  !"■  secured  b\  a  mercurial— calomel  or  blue 
pill,  ur,  in  the  case  "I  children,  mercury  with  chalk  the 
various  symptoms  very  commonly  promptly  subside. 
And  even  if  there  lie  nol  constipation,  mercury,  now  net 
necessarily  in  purgative  dose,  will  siiil  more  often  than 
not  work  a  cure.  Next,  entirely  apart  from  the  matter 
ol  claj  colored  stools,  man]  cases  ,,|  \ iting  from  di- 
gestive disorders,  and  still  more  commonly  diarrhoea!  or 
dysenteric  symptoms  apparently  arising  from  the  same 
cause,  are  more  or  less  controllable  by  mercurials.     The 

ectiou  is  commonlj  calomel  or  mercury  with  chalk 
for  vomiting,  and  mercurj  with  chalk  or  corrosive  sub- 
limate for  bowel  affections.  In  all  cases  the  dose  is 
small,  as.  fur  instance.  0.01  Qm.  (one  sixth  of  a  grain)  of 
gray  powder,  or  0.001  oni  lixtieth  ■•!  a  grain)  of  corro- 
give  sublimate,  frequentlj  repealed. 

Tin  Killing  of  Parasite*.  A  purgative  dose  of  calomel 
Is  anthelmintic,  hut  it  is  particularly  for  the  destruction 
ol  external  parasites  thai  mercury  is  used,  a  purpose  for 
which  mercurials  arc  pre-eminent.  The  forms  selected 
are  usually  corrosive  sublimate  in  solution,  white  pre- 
cipitate ointment,  citrine  oiuiuiuut,  mercurial  ointment, 


ur  the  uleate.  The  last  named  is  the  preparation  prob- 
ably to  he  ]  iref  erred,  especially  where  the  ova  of  lice  are 
tO  lie  dealt   with. 

'Hi,   Treatment  of  Skin  Affections. — The  Burl 

dels  of  syphilis  are  with  great  advantage  treated  by  mer- 
curials, locally  applied,  as  an  adjunct  to  constitutional 
treatment  ;  hut  also  nun  syphilitic  skin  affections  are  often 
benefited  by  the  same  measures.  Recognizing  that  the 
applications  are  irritant,  the  principle  obtains  to  graduate 
the  irritation  of  the  application  to  the  condition  of  irri- 
tability Of   tin-   part— a   raw  surface,  tender  and    painful, 

taking  a  mild  application,  and  an  unbroken  skin  ur  an 

indolent  ulcer  a  tparatively  harsh  one.     In  the  order 

of  their  intensity  of  action,  beginning  with  the  mildest, 
the  preparations  in  common  use  as  local  applications  an- 
as follows  .  Calomel,  applied  as  powder  ur  in  ointment  ; 
■<<.  in  the  form  of  black  wash  ;  mercurial  oint- 
ment :  ointment  of  '/«  yellow  oxidt  :  ointment  of  tin  red 
oxicU  :  ointment  of  ammoniated  mercury;  oleatt  :  oint- 
ment of  t?u  nitraL  ;  lotions  of  eorrosivt  sublimate. 

The  other  prominent  therapeutic  uses  of  mercui  ials  are 
generally  unique,  ami  the  points  concerning  them  have 
already  been  sufficiently  discussed  in  connection  with  the 
individual  preparations,  Edward  Curtis. 

'  BternberR  :  American  Journal  "i  tl"   tti  |  til,  1888. 

*  Zeiial  :  Oentralblatt  for  Mi 

3  Qourguea  :  Bull.  Gen.  de  Therapeutlqui .  1888. 

MERCURY.  POISONING  BY.  It  undoubtful  if  mer- 
cury is  directly  poisonous  when  taken  into  the  stomach 
in  the  ordinary  liquid  form.  A  number  of  cases  an-  re- 
ported in  w  hich  it  has  been  administered  in  doa  b  ol  one 
to  eight  ounces  (31.1  to  248  Gm.),  sometimes  repeated  for 
several  successive  days,  without  producing  any  injurious 
effects.  In  ran-  instances  its  administration  has  been  fol- 
lowed by  salivation  or  other  constitutional  effects,  as  ■ 
result,  probably,  of  the  conversion  of  a  portion  of  the 

metal  into  asoluble  compound  within  the  alimentary  canal. 

When  administered  in  the  finely-divided  form,  as  in  blue 
pills  or  gray  powder  (mercury  with  chalk),  it  may  be  ab- 
sorbed with  considerable  rapidity.  Even  medicinal  d 
of  these  preparations  have  been  known  to  give  rise  to 
disagreeable  symptoms.  When  inhaled  in  the  form  of 
vapor,  the  metal  has  frequently  given  rise  to  more  or  U  >s 
severe  constitutional  effects.  Mercury  boils  and  is  con- 
verted to  vapor  at  about  850  C;  but  it  is  slowly  volatile 
even  at  the  ordinary  temperature  of  the  air.  The  effects 
of  inhaling  the  vapor  have  been  observed,  especially 
among  those  engaged  in  mining  and  Bmelting  the  ores  of 
mercury,  and  among  those  engaged  in  employments  in 
which  the  metal  is  used— as  gilders,  manufacturers  of 
mirrors,  thermometers,  barometers,  percussion-caps,  etc 
Two  severe  cases  of  acute  poisoning,  the  result  of  inhal- 
ing the  vapors  of  mercury,  are  recorded  i  Leiblinger,  Fer- 
randi.  One  of  these  was  fatal  in  ten  days.  Fiirbrinj 
experiments  shov  that  absorption  takes  place  when  the 
metal,  finely  divided  by  trituration  with  gum  and  glycer- 
ine, is  injected  Bubcutaneously.  The  ready  absorption 
i't  mercury,  when  in  a  state  of  minute  subdivision,  may 
be  attributed  to  the  increased  susceptibility  of  the  metal 
in  tin's  form  to  oxidation  or  to  the  solvent  action  of  the 
tluids  of  the  body. 

All  the  compounds  of  mercury  arc  more  or  less  • 
mis.     One  of  the  must  active  ol  these,  and  the  most  im- 
portant  from  a  medico-legal  point  of  view,  is  corrosive 
sublimate  (mercuric  chloride).    .Most  of  tin-  reported  i 
uf  acute  poisoning  bj  this  sail  have  been  suicidal.     < 

Of  accidental  and  criminal  poisoning  arc  rare,  since  the 
acrid  metallic  tasteof  the  salt  directs  immediate  attention 

to  its  presence. 

A.cctb  Poisoning. — Symptoms. — The  must  common 
source  uf  acute  poisoning  is  corrosive  sublimate,  which 
may.  therefore,  tic  considered  as  the  type  of  mercury 

Compounds.  This  salt  is  a  violent  irritant,  and.  in  the 
concentrated  form,  corrosive.  When  a  poisonous  dose 
has  been  taken  the  symptoms  appear  immediately,  or.  at 
the  latest,  within  a  lew  minutes.  A  disagreeable  acrid 
and  metallic  lasii-  is  perceived  in  the  act  of  swallowing. 
It  the  sululiou  is  concentrated,  there  is  often  au  involuu- 
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tary  contraction  of  the  muscles  of  the  throat,  which  may 
prevent  the  whole  of  the  poison  from  being  swallowed. 
There  are  burning  pains  in  the  mouth,  throat,  oesophagus, 
and  stomach,  soon  .followed  by  violent  vomiting.  The 
vomited  matters  consist  at  first  of  mucus,  but  later  usu- 
ally contain  blood,  and  sometimes  shreds  of  mucous  mem- 
brane. Severe  abdominal  pains  and  profuse  purging 
soon  follow.  The  discharges  are  at  first  serous  in  char- 
acter, later  mucous,  and  frequently  contain  an  abundant 
admixture  of  blood  and  shreds  of  intestinal  mucous  mem- 
brane. They  are  usually  attended  with  painful  tenesmus. 
The  lips,  tongue,  and  the  mucous  membrane  of  the  mouth 
and  throat  are"  white,  corroded,  and  swollen,  owing  to 
the  caustic  action  of  the  poison.  As  a  result,  swallowing 
may  be  difficult  or  even  impossible,  and  respiration  im- 
peded. In  severe  cases  collapse  soon  occurs  ;  the  pulse  is 
small  and  frequent,  the  countenance  pale  and  anxious, 
the  skin  cold  and  clammy,  and  the  respirations  dimin- 
ished in  frequency.  The  urine  is  visually  very  much 
diminished  in  quantity,  and  may  be  entirely  suppressed 
for  three  or  four  days.  It  frequently  contains  albumen, 
and  sometimes  blood.  Death  may  be  preceded  by  syn- 
cope, coma,  or  convulsions.  If  the  patient  survives  two 
or  three  days,  some  of  the  constitutional  effects  of  mer- 
cury may  be  manifested — as  salivation,  stomatitis,  fetid 
breath,  swelling  and  inflammation  of  the  salivary  glands. 
One-half  to  three-fourths  of  the  cases  terminate  fatally. 
In  those  cases  of  severe  poisoning  which  terminate  fav- 
orably, convalescence  is  usually  very  slow.  The  patient 
sometimes  suffers  from  some  of  the  constitutional  effects 
of  the  poison  for  a  long  time  after  recovery  from  the 
acute  symptoms. 

When  a  small  overdose  of  corrosive  sublimate  has 
been  taken,  the  symptoms  do  not  differ  materially  from 
those  which  follow  small  overdoses  of  other  metallic  ir- 
ritants. But  if  the  dose  is  a  large  one,  the  symptoms 
are,  as  a  rule,  much  more  severe  than  in  poisoning  by 
other  metallic  irritants.  In  poisoning  by  corrosive  sub- 
limate the  symptoms  appear  much  earlier,  the  taste  of 
the  poison  is  more  pronounced,  the  sensation  of  burning 
and  pain  in  the  throat,  oesophagus,  and  stomach  is  more 
severe  ;  blood  in  the  vomited  matters  and  stools  is  more 
constant  and  abundant ;  finally,  in  poisoning  by  most  of 
the  other  metallic  irritants  the  lesions  of  the  mouth  and 
throat  are  wanting. 

Other  compounds  of  mercury,  such  as  calomel,  white 
and  red  precipitates,  turpeth  mineral,  the  cyanide,  the 
sulphocyanide,  and  the  pernitrate  have  occasionally  given 
rise  to  severe  or  fatal  cases  of  acute  poisoning ;  usually 
accidental  or  suicidal.  The  symptoms  produced  by  the 
pernitrate  of  mercury  are  similar  to  those  of  poisoning 
by  corrosive  sublimate.  It  is  much  more  corrosive  than 
corrosive  sublimate,  and  consequently  more  rapid  in  its 
action.  The  other  compounds  mentioned,  with  the  ex- 
ception of  calomel,  are  more  or  less  severe  irritants. 
They  do  not  produce  any  corrosive  effects  in  the  mouth 
and  throat ;  but  in  other  respects  they  resemble  corrosive 
sublimate  in  their  action.  Calomel  has  probably  caused 
more  fatal  cases  of  poisoning  than  any  of  the  compounds 
of  mercury,  with  the  exception  of  corrosive  sublimate. 
Occasionally  its  administration  has  been  followed  by 
symptoms  of  irritant  poisoning.  But  clinical  experience 
shows  conclusively  that  it  does  not  in  itself  possess  any 
irritant  properties.  Its  effects  are  more  frequently  mani- 
fested by  constitutional  symptoms.  Its  mode  of  action 
is,  therefore,  best  discussed  in  connection  with  this  form 
of  mercurial  poisoning. 

Effects  of  External  Application. — Corrosive  sublimate 
is  readily  absorbed,  even  through  the  unbroken  skin.  A 
number  of  cases  are  recorded  in  which  its  external  ap- 
plication has  been  followed  by  fatal  results.  The  symp- 
toms in  such  cases  have  usually  made  their  appearance 
in  from  four  to  eight  hours,  sometimes  earlier  ;  and  do 
not  differ  materially  from  those  observed  in  cases  of  poi- 
soning by  the  internal  administration  of  corrosive  subli- 
mate. The  salt  has  in  addition  a  local  irritant  effect  on 
the  skin,  manifested  in  mild  cases  by  simple  redness  of 
the  parts  ;  in  severe  cases  by  vesication  or  even  ulcera- 
tion.    The  effects,  both  local  and  constitutional,  are  more 


severe  when  the  poison  is  applied  in  the  form  of  ointment 
or  alcoholic  solution  than  when  applied  in  the  form  of  an 
aqueous  solution.  A  case  is  reported'  in  which  the  ex- 
ternal application  of  the  acid  nitrate  of  mercury  was  fol- 
lowed by  the  usual  symptoms  of  acute  poisoning,  and 
death  on  the  ninth  day.  Analysis  of  the  liver  showed 
the  presence  of  mercury  (reported  by  Dr.  Vidal,  1864). 
The  constitutional  effects  of  mercury  may  be  produced 
by  the  external  application  of  the  metal  itself  in  the  finely 
divided  form,  as  in  mercurial  ointment.  Leiblinger  re- 
lates three  fatal  cases,  the  result  of  rubbing  the  body  with 
an  ointment  containing  metallic  mercury,  for  the  cure  of 
itch.  Analysis  of  the  organs  of  the  bodies  showed  the 
presence  of  mercury.  The  metal  in  such  cases  is  doubt- 
less oxidized,  and  converted  to  a  soluble  compound  be- 
fore it  enters  the  blood-vessels. 

Fatal  Period. — This  is  variable.  The  most  rapidly 
fatal  case  yet  reported  is  one  recorded  by  Taylor,  in 
which  death  took  place  in  less  than  half  an  hour.  A  few 
cases  have  proved  fatal  in  from  three  to  twelve  hours. 
But  usually  life  is  protracted  for  from  one  to  five  days. 
Falck  states  that,  of  36  cases  of  poisoning  by  corrosive 
sublimate  in  which  the  fatal  period  was  given,  11  died 
on  the  first  and  second  days  ;  11  on  the  fourth  and  fifth 
days  ;  the  remaining  14  in  a  period  varying  from  six  to 
twenty-six  days.  Two  cases  of  poisoning  by  the  per- 
nitrate are  reported,  in  which  death  took  place  in  about 
two  and  one-quarter  hours. 

Fatal  Quantity. — The  minimum  fatal  dose  of  corrosive 
sublimate  cannot  be  stated  with  accuracy.  Taylor  speaks 
of  a  case  in  which  0.195  Gm.  (3  grains)  proved  fatal  to  a 
child  ;  and  another,  in  which  there  was  reason  to  believe 
that  0.13  Gm.  (3  grains),  or  not  more  than  0.195  Gm.  was 
fatal  to  an  adult.  Quantities  ranging  from  0.32  to  0.65 
Gm.  (5  to  10  grains)  have  caused  "death  in  a  number  of 
cases.  Severe  symptoms  have  been  observed  to  follow 
the  administration  of  0.022  Gm.  (one-third  of  a  grain)  in 
an  adult.  On  the  other  hand,  recovery  has  taken  place 
after  doses  varying  from  1.94  to  31.1  Gm.  (30  grains  to  1 
ounce).  In  most  of  these  cases  there  was  early  vomiting. 
Cases  of  poisoning  have  not  been  sufficiently  numerous 
to  warrant  any  statement  as  to  the  fatal  dose  of  any  of  the 
other  compounds  of  mercury. 

Appearances. — In  cases  of  poisoning  by  the  corrosive 
preparations  of  mercury,  lesions  in  the  mouth,  throat, 
and  oesophagus  are  seldom  wanting.  The  mucous  mem- 
brane of  the  mouth  has  a  white  or  slate-gray  color,  and 
may  be  so  soft  as  to  be  easily  removed  ;  or  it  may  be 
reddened  and  injected,  or  partially  corroded.  Similar 
appearances  are  usually  found  in  the  throat  and  oeso- 
phagus. The  tongue  is  frequently  swollen,  and  its  pa- 
pillae very  prominent.  The  mucous  membrane  of  the 
stomach  is  reddened  and  injected.  There  is  frequently 
an  effusion  of  blood  beneath  the  membrane,  which  is  soft 
and  easily  removed.  There  may  be  ulceration  or  gan- 
grene. Perforation  is  rare.  Similar  appearances  may  be 
found  in  the  intestines,  especially  in  the  caecum  and  at 
the  sigmoid  flexure.  In  some  cases  the  mucous  mem- 
brane of  the  stomach  has  a  slate-gray  tint,  which  has 
been  attributed  to  the  presence  of  finely-divided  mercury  ; 
or,  if  decomposition  has  set  in,  to  the  sulphide  of  mer- 
cury. Sometimes  there  are  evidences  of  irritation  in  the 
larynx,  trachea,  and  bronchi  ;  and  the  lungs  have  been 
found  congested.  The  bladder  is  usually  empty  and 
strongly  contracted.  The  compounds  of  mercury  have 
an  irritant  action  on  the  kidneys,  causing  hyperaemia,  or 
in  some  cases  acute  nephritis  ;  and  after  death,  changes 
characteristic  of  one  or  another  of  these  conditions  will 
usually  be  found.  No  constant  changes  are  found  in  the 
other  organs.  The  appearances  in  the  stomach,  intestines, 
and  kidneys  are  the  same  whether  the  poison  has  been 
taken  internally  or  applied  externally. 

Treatment. — Vomiting  should  be  encouraged,  if  neces- 
sary, by  the  use  of  emetics.  Albumen  in  the  form  of 
white  of  egg  mixed  with  water  is  the  most  efficient  anti- 
dote, converting  the  soluble  mercury  salt  into  the  al- 
buminate of  mercury,  which  is  comparatively  insoluble. 
It  should  be  administered  in  large  quantity,  and  should 
be  followed  by  an  emetic.     In  the  absence  of  eggs,  milk, 
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wheal  Bour,  or  gluten,  may  be  of  service.  The  after- 
treatment  depends  upon  the  symptoms 

Chbonn  roiBOwtNO.  This  form  of  poisoning,  called 
also  constitutional  mercurial  poisoning,  Is  usually  t Ik* 
result  of  the  frequently  repeated  introduction  into  the 
Li  hi  of  small  doses  of  mercurial  preparations  admin- 
red  medicinally  ;  or  of  long-continued  exposure  to  the 

vapors  of  metallic  mercury.     Vapors  of  tbe  < pounds 

of  mercury  may  also  give  rise  to  sevi  re  constitutional 
•  fleets  it  inhaled. 

Cal el  is  one  <>t  the  most  insoluble  of  the  prepara- 
tions ol  mercury  which  arc  used  medicinally;  yet  a 
number  oi  cases  are  recorded  in  which  severe  constitu- 
tional symptoms,  and  even  death,  have  resulted  from 
comparatively  Bmall  doses,  opinions  differ  as  to  tin- 
way  bj  which  it  enters  the  system.  A  theory  which  has 
bi  en  quite  generally  accepted,  is  one  n  hich  assumes  that 
the  calomel  is  Brst  converted  i"  corrosive  sublimate  by 
the  hydrochloric  acid  or  chlorides  of  the  gastric  juice. 
Mialhe,  however,  was  never  able  to  obtain  more  than 
one-sixteenth  of  a  grain  of  corrosive  Bublimate  by  the 
action  of  th«-  gastric  juii  e  upon  calomel  ;  and  Jolly  found 
that  when  one  gram  ol  calomel  was  digested  for  six 
hours,  at  a  temperature  oi  10  O,  in  one  hundred  grams 
of  water  to  which  0.2  Gm.  hydrochloric  acid  had  been 
added,  only  0.008  Gm,  corrosive  sublimate  was  formed. 
in  a  similar  mixture  containing  0.5  Gm.  sodium  chloride 
in  the -place  of  hydrochloric  acid,  onlj  0.001  Gm.  corro- 
sive  sublimate  was  formed.  Bucheim,  Oetingen,  Wink- 
ler, and  Jeanne!  state  that  the  conversion  of  calomel  into 
corrosive  sublimate  does  not  take  place  at  all  under  the 
influence  of  the  gastric  juice  at  the  temperature  of  the 
body. 

Cases  have  been  observed  presenting  all  the  character- 
istics of  poisoning  bj  corrosive  sublimate,  after  the  use 
of  powders  composed  of  calomel  and  sugar,  which  had 
been  prepared  for  some  time  It  has  been  suggested, 
therefore,  that  corrosive  sublimate  may  be  Formed  from 

calomel  by  the  action  of  SUgar,  or  some  substance  con 
tained  in  sugar  as  an  impurity.  Slop,  Langbeck,  and 
Jolly  have  found  that  in  powders  made  of  pure  sugar 
no  such  change  takes  place;  but  that  in  mixtures  of 
calomel  and  raw  sugar  corrosive  sublimate  is  formed. 
They  attribute  the  formation  of  corrosive  sublimate  to 
impurities,  especially  alkalies,  in  the  sugar;  and  Jolly 
found,  in  his  experiments,  that  an  appreciable  amount  of 

corrosive  sublimate  was  formed  under  the  influence  of 
alkaline  hydrates  or  carbonates. 

Jeannels  experiments  show  that  calomel  is  decom- 
posed by  alkaline  carbonates  with  the  formation  of  oxide. 
If  a  fatty  oil  is  mixed  with  the  alkaline  solution,  a  con- 
siderable portion  of  the  mercury  compound  is  dissolved. 

lie    SUggeStS,   therefore,   that    the    calomel    is    decomposed 

by  the  alkaline  secretions  in  the  intestines,  and  dissolved 
by  the  fatty  matters  present.     The  symptoms  which  are 

Observed  in  cases  of  poisoning  by  calomel  are  not  always 

the  same.  In  some  cases  they  resemble  those  produced 
bj  corrosive  sublimate;  in  others  the. -constitutional  ef- 
tci  is  ari'  mote  prominent.  It  is  probable,  therefore,  thai 
its  solution  and  absorption  is  not  always  effected  in  the 
same  way.  That  it  is  converted  to  some  more  soluble 
;i  before  it  is  absorbed  can  hardly  be  questioned.  It. 
for  any  reason,  this  conversion  and  absorption  take  place 
verj  rapidly,  Bymptoms  of  poisoning  may  result.  In  a 
ci  rtain  number  of  cases,  however,  these  effects  oi  the  drug 

are  due  lo  idiosj  ncrasy.  Thej  may  also  he  explained  in 
certain    cases    b\     the    existence   of   some    disease,   such   ;|s 

Blight's  disease,  which  interferes  with  the  elimination  of 
i  he  mercury. 

.m  W.PTOM8  -  The  litsi  Bymptoms  of  the  action  of  mer- 
curial preparations,  when  they  are  administered  so  as  to 
produce  the  constitutional  effects,  consist  of  a  diss 

able  metallic  taste,   slight    telor  of  the    breath.   s,,iclu  BE 

tie  teeth  when  the\  are  brought  forcibly  together,  and 

redness  of  the  mucous  membrane  of  the  mouth  The 
L'Uins  Income  BWOllen  and  Bpongj  .  and  bleed  easily  ;  and 
there  is  an  increase  in  the  secretion  of  saliva,  It  the  Use 
of  the  drug  is  persisted  in.  the  Bymptoms  in  the  mouth 
all  increase  in   severity.      The   inflammation   max   extend 


to  the   throat   and    pharynx  :    the  pain    is    frequently  so 

severe  as  to  interfere  with  swallowing;  the  tongv 

swollen;  the  teeth  gradually  become  loosened  and  fall 
out  ;  and  the  saliva  is  very  much  increased  in  quantity, 
sometimes  amounting  to  several  kilograms  per  day.  in 
some  cases  salivation  is  the  most  prominent  symptom, 

and   may  even   lie  the  cause  of  death.      It    may   in    rare 

cases  he  intermittent.  Although  salivation  is  one  of  the 
prominent  symptoms  of  slow  poisoning  by  mercury,  still 
it  is  not  always  present.  When  present  it  cannot  be  ac- 
cepted as  proof  of  mercurial  poisoning,  since  it  may 
come  on  spontaneously,  or  it  may  follow  the  administra- 
tion of  other  substances  besides  mercurial  preparations. 
The  saliva  is  one  of  the  important  channels  for  the 
elimination  of  mercury.     In  doubtful  i-i-i  s   therefore,  it 

should  always  be  examined  chemically. 

The  action  of  mercury  may  be  s'ill  further  manifested, 
in  severe  cases,  by  more  or  less  extensive  ulceration  of 
the  mucous  membrane  of  the  mouth  and  of  the  salivary 
glands,  and,  in  exceptional  cases,  by  gangrene,  and  ne- 

CrOSis  of  the  jaw  bone,  accompanied  usually  by  hemor- 
rhages. In  addition  to  the  symptoms  in  the  mouth, 
there  may  be  nausea,  vomiting,  loss  of  appetite,  abdom- 
inal pains,  diarrhoea  alternating  with  constipation,  ami 
various  disturbances  of  nutrition. 

One  of  the  most  important  symptoms  of  chronic  poi- 
soning is  mercurial  palsy  (tremors).  Il  is  rarely,  if  ever, 
seen  as  a  result  of  poisoning  from  the  medicinal  use  of 
the  compounds  of  mercury,  but  occurs  almost  exclusively 
as  a  result  of  inhaling  the  vapors  of  the  metal.  It  is  not. 
as  a  rule,  preceded  by  severe  salivation  or  stomatitis.  It 
Usually  appears  first  after  an  exposure  of  months,  or 
even  years,  and  is  frequently  preceded  by  a  certain 
amount  of  gastrointestinal  irritation,  anaemia,  and  pos- 
sibly slight  salivation  or  stomatitis.  The  tremors  attack 
hist  the  upper  extremities,  soon  extending  to  the  lower 
extremities.  Finally,  all  the  voluntary  muscles  may  1k?- 
COme  more  or  less  affected.  The  tremors  increase  till 
they  become  convulsive  in  their  character.  The  patient 
has  no  control  over  his  muscles,  and  is  completely  help- 
less. In  severe  Cases  there  may  be  paralysis  of  the  af- 
fected limbs.  In  certain  cases  neuralgic  pains  are  fre- 
quent. If  the  exposure  continues  the  patient  falls  into 
a  stale  of  cachexia  characterized  by  gradual   emaciation, 

the  result  of  disturbances  of  nutrition.     Such  cases  may 

end  fatally  in  spite  of  treatment. 

Treatment. — Prophylactic  measures  are  of  first  impor- 
tance in  the  ease  of  workmen  exposed  to  the  influence  of 
the  vapors  of  mercury.  The  workshop  should  be  well 
ventilated.  Cleanliness  on  the  part  of  the  workmen 
should  be  enforced.  Meyer  recommends,  as  a  prophylac- 
tic, the  sprinkling  of  the  floor  of  the  workshop  with  am- 
monia every  evening,  after  the  day's  work  is  done.  If 
symptoms  of  poisoning  nave  appeared,  the  further  intro- 
duction of  the  poison  into  the  system  should  be  prevented, 

if  possible.       Symptoms   should    be   treated    as   they  arise. 

and  measures  should  betaken  for  promoting  the  elimina- 
tion of  the  poison.  Stomatitis  is  best  treated  by  frequent 
washing  with  cold  water,  and  the  use  of  potassium  chlo- 
rate. The  tremors  usually  yield  to  electricity,  provided 
the  exposure  is  not  continued.  They  sometimes  persist 
years,  however,  in  spite  of  treatment.  The  elimina- 
tion of  the  poison  maj  be  promoted  by  diuretics  and 
mild  purgatives.  Iodide  of  potassium  may  also  be  em- 
ployed for  this  purpose  with  benefit 

Elimination. —  Mercury  may  bed.  I 
after  death  in  all  the  organs  of  the  body.  Bergeret  and 
Mayencon  found  the  largest  amount  in  the  liver  and  kid- 
neys, jn  animals  poisoned  by  corrosive  sublimate.  Ried- 
erer  also  found  that  in  animals,  after  taking  calomel,  the 
largest  amount  was  contained  in  tin.'  liver  (0.0066  per 
cent,  of  the  fresh  tissue). 

Elimination'  takes  place  through  all  the  secretions. 
Mercury  has  been  found  in  the  saliva,  perspiration,  milk. 
urine,  bile,  faeces,  the  seminal  fluid,  in  pus.  etc.  Byas- 
s.  ii  found  the  metal  in  the  urine  within  two  hours  after 
the  administration  of  the  poison,  and  in  the  saliva  within 
four  hours.  Alter  the  administration  of  a  single  i 
elimination  is  completed  very  quickly  ;   in   twenty-four 
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hours,  according  to  Byasson  ;  in  four  days  or  less,  ac- 
cording to  Bergeret  and  Mayengon.  If,  however,  the 
drug  is  administered  frequently,  elimination  continues 
longer,  but  ceases  before  all  is  discharged.  The  urine, 
faeces,  and  saliva  appear  to  be  the  most  important  chan- 
nels of  elimination. 

Elimination  is  not  completed  for  a  long  time  after  the 
cessation  of  a  mercurial  treatment.  Oberlander  states 
that  elimination  with  the  urine  may  be  detected  for  as 
long  as  one  hundred  and  ninety  days  ;  and  that  its  course 
is  irregular  and  marked  by  remissions,  or  even  by  tempo- 
rary pauses,  of  variable  duration.  According  to  Schuster, 
mercury  is  found  regularly  in  the  faeces,  in  relatively 
large  quantities,  during  treatment  by  inunction.  He  could 
detect  it  as  late  as  five  and  a  half  months  after  the  in- 
unctions were  discontinued.  It  was  found  in  the  faeces 
in  all  cases  in  which  it  was  found  in  the  urine.  On  the 
other  hand,  it  was  frequently  not  present  in  the  urine 
when  it  was  found  in  the  faeces.  He  infers,  therefore, 
that  elimination  by  the  faeces  is  regular  and  continuous. 
Mercury  has  been  detected  in  the  liver  when  none  had 
been  taken  for  a  year  before  death.      William  B.  Hills. 

MESENCHYMA  is  a  term  introduced  by  the  brothers 
Hertwig  to  designate  the  non-epithelial  portions  of  the 
mesoderm.     See  Foetus  and  Germ-layers. 

MESENTERY.  The  mesentery  is  a  serous  membrane, 
which  may  be  regarded  as  a  fold  or  extension  of  the  peri- 
toneum. The  membrane  is  double,  and  between  its  two 
layers  lie  numerous  blood-vessels,  lymphatic  vessels  and  . 


the  mesentery  is  to  afford  attachment  for  the  small  in- 
testine. 
The  mesentery  is  attached  posteriorly  over  the  spinal 


Fig.  2208. — Superior  Mesenteric  Artery  and  its'  Branches.  (Tiedemann.)  2'.  2', 
loops  in  mesentery  ;  a,  b,  duodenum  :  c,  jejunum  ;  c',  c',  jejunum  and  ileum  :  A-, 
pancreas ;  I,  trunk  of  super,  mesen.  art. 

glands,  and  occasional  collections  of  adipose  tissue.     In 
addition  to  supporting  these  structures,  the  function  of 


Fig.  2209.— Mesentery  of  Frog.   (Klein.)  o,  Surface  endothelium;  6,  cells 
surrounding  a  true  stoma. 

column  by  the  radix  mesenterii.  It  extends  transversely 
from  the  level  of  the  left  side  of  the  second  lumbar  ver- 
tebra to  the  right  sacro-iliac  articulation.  From. 
this  root  it  spreads  out  very  broadly,  to  be  attached 
along  the  entire  length  of  the  jejunum  and  ileum. 
It  occupies  principally  the  umbilical  region  of  the 
abdomen.  At  its  widest  part  the  transverse  diame- 
ter measures  10  to  15  ctm.  between  the  vertebral 
and  intestinal  borders. 

The  superior  mest  nit  vie  artery  is  given  off  from 
the  anterior  surface  of  the  aorta,  just  below  the 
cceliac  axis.  It  descends  behind  the  pancreas,  and 
appearing  from  beneath  it,  passes  between  the  two 
layers  of  the  mesentery  and  divides  into  twelve  or 
more  branches,  the  rami  intestini  tenuis,  which 
run  parallel  to  each  other  for  some  distance,  and 
then  each  branch  bifurcates  and  inosculates  with 
its  neighbor,  forming  in  this  manner  a  series  of 
large  loops.  These  loops  again  branch  and  form 
series  of  smaller  and  smaller  arches,  to  the  num- 
ber of  four  or  live.  The  branches  from  the  small- 
est arches  spread  out  and  embrace  the  intestine. 
This  artery  supplies  the  whole  of  the  small  intes- 
tine beyond  the  duodenum,  and  half  of  the  large 
intestine  where  its  branches  anastomose  with 
some  of  the  branches  of  the  inferior  mesenteric 
artery. 

The  mesenteric  a  ins,  in  general,  follow  the  cor- 
responding branches  of  the  superior  mesenteric  ar- 
tery. They  finally  unite  into  one  large  trunk,  the 
superior  mesenteric  vein,  which  passes  in  front  of 
the  duodenum,  goes  in  behind  the  pancreas,  and 
joins  the  splenic  vein  to  form  the  vena  porta. 
The  blood  from  the  small  intestine  (and  also  from 
the  ascending  and  transverse  portion  of  the  colon), 
thus  passes  directly  to  the  liver.  This  venous 
blood  differs  from  venous  blood  elsewhere  in  that 
it  is  more  watery,  is  of  lower  specific  gravity,  con- 
tains more  albumen,  fewer  red  corpuscles,  and  its 
clot  is  less  firm.  During  intestinal  digestion  it 
contains  those  ingredients  of  the  chyle  which  are 
not  appropriated  by  the  lymphatics — principally 
peptones  and  hydrocarbons' 

The  superior  mesenteric  nerve  plexus  is  derived 
from  the  solar  plexus.  Its"  nerves  are  white  and 
firm.  The  plexus  surrounds  the  superior  mesen- 
teric artery,  and  receives  a  prolongation  from  the 
junction  of  the  pneurnogastric  nerve  with  the  cce- 
liac plexus.  Severe  blows  over  the  umbilical  region  have 
been  known  to  cause  death  in  man,  from  the  inhibitory 
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action  of  the  vagus  upon  the  heart,  Intensified  by  stimu- 
lation from  the  mesenteric  plexus.     Ganglionic  masses, 


Fio.  2210.  Mesenteric  Gland  of  Ox ;  Medullary  Substance.  (Klein.) 
Bhowtng  lymphatic  cylinders  containing  blood-vessels,  -urrounded  by 
oloselj  packed  i\  mph  oorpnsolei :  the  finely  fibrous  trabeoulee,  and  cells 
between  them.  The  blank  spaces  between  trabecnlse  and  cylinders  re- 
present the  system  of  lymph  sinuses  whose oorpuai  lea  have  liccn  shaken 
out. 

gangliones  meseraicsB,  occur  in  connection  with  the  larger 
nerves  of  the  plexus.  The  nerves  accompany  the  an  cries. 
and,  as  a  rule,  follow  their  method  of  division, 
though  they  arc  less  regulai".  When  near  the 
intestine  they  leave  the  arteries  and  lie  in  the 
Bpaces  between  them.  Their  termination  in 
the  intestine  lias  been  described,  (see  article 
Ini'  -line.  Anatomy  of).  Pacinian  corpuscles 
have  been  found  distributed  in  the  mesen- 
tery in  man.  in  connection  with  the  nerve- 
terminationa. 

The  i piihelium  coveringthe  mesentery  is 
squamous,  large,  often  tessellated,  often  wavy 
in  outline.  The  cells  have  large,  distinct 
nuclei  with  nucleoli.  Between  the  cells  are 
occa-i.inal  minute  openings  or  Btomata  com- 
municating below  with  lymph-sinuses.  Pseu- 
do  Btomata  are  also  described  (Klein),  which 
are  apparently  Btomata  filled  by  large  branch- 
ing cells,  one  process  of  which  pushes  up 
between  the  epithi  lial  cells.  The  epithelial 
cells  surrounding  the  Btomata  and  pseudo- 
Btomata  are  smaller  and  more  granular  than  they 
in  the  intervals  between. 

The  lymphatics,  alter  leaving  the  intestinal  wall,  di\  ide 
into  abundant  plexuses  between  the  folds  of  mesentery, 
ami  they  communicate  with  large  sinuses  and  with  the 
mesenteric  glands.  Alter  traversing  the  latter,  thej  unite 
Into  larger  and  larger  trunks,  which  arc  finally  reduced 
in  number  to  two  or  three,  rarelj  sj\  Such  a  large  lym 
pbatic  vessel  is  called  a  truncut  intestinalis.  The  vessels 
pa--  from  the  rool  of  the  mesentery  into  the  thoracic 
dint,     it  is  a  mooted  point  whether  the  lymphatic  sinust  a 


possess  a  rhythmical,  contractile,  and  suction   force  of 
their  own,  or  whether  they  arc  tilled  by  the  movements 

"I  intestinal  peristalsis,  or  simply  by 
lone  oi  osmosis.  'I'),,,  complicated 
plexiform  arrangement  of  lymphatic 
■  laid-  the  Ij  mph  now  and 
gives  more  time  lor  its  elaboration, 
which,  ii  is  supposed,  takes  place  to 
some  extent  in  the  lymphatic  glanda 
of  tin-  mesentery  (Fig.  8210). 

The  mesenteric  gland*  resemble 
lymph-glands  elsewhere,  hut  their 
medullary  structure  is  proportionally 
;]\  developed.  They  number  be- 
tween one  hundred  and  two  hundred 
for  the  small  intestine.  They  are  not 
found  nearer  to  the  intestine  than 
three  to  five  <  enlimetres. 

Near  the  intestine  they  are  an 
in   three  rows  and    are  small.      Near 
the  tool  of  the  mesentery  they  are  ir- 
regular ami  large.      In  health  they  seldom  exceed  two 

centimetres  in   diameter,  but  in  scrofulous,   tuber- 
cular, and  other  affections  they  readily  become  en- 
larged, so   that    they  may  c-\en  l>c-  felt  through  the 
abdominal    wall    in   a   thin    subject.     A    mesenteric 
gland  possesses  a  membranous  capsule,  covered  ex- 
ternally by  polygonal  cells.     From  the  capsuli 
ceed  numerous  bundles  oi  line  parallel  fibres  forming 
partitions  or  trabecules  within  the  gland,  which  sup- 
port a  rich  plexus  of  capillary  loops  (Pig.  '-'-11). 
The  partitions  divide  the  gland  into  alveoli  which 
contain  a  pulpy  matter  composed  chiefly  of  lymph-cells 
of  various  sizes.     Between  the  trabecular  are  found  1 
lymph-cylinders  (with    endothelial    lining),    which    are 
joined  by  fibres  that  appear  to  he  offsets  from  the  trabe- 
cular.    These  tine  fibres  interlace,  and  at  their  nodes  they 
are  found  to  present  swellings  containing  nuclei,  or  dis- 
tinct .stellate,  nucleated  <  ell-.      Similar  fibres  also  join  the 

walls  of  the  hi l-vessels  of  the  gland,  and  along  the 

-els  externa]  to  the  gland  are  occasional  nodular  swellings 
formed  of  close  aggregations  of  lymph-cells. 

Functions  of  tin   mesentery. — The  blood-vessels  of  the 
mesentery  are  capable  of  accommodating  a  large  quantity 


appear 


Fio.  SSI  1.— Vertical  Beotion  of  Injected  Mesenteric  Gland  of  Guinea-pig, 
showing  Blood-Team  -      [Klein       a,  Cortical  layer;  6.  medullary  It 
■  bllus. 

of  blood  during  digestion.  This  i*  very  necessary,  as  the 
absorption  of  chyle  greatly  increase-  the  volume  "I  Mood 
with  which  it  is  mingled,     The  portion  of  the  chyle  ab- 
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sorbed  by  the  lacteals  (see  article  Intestine,  Functions 
of),  may  undergo  some  chemical  changes  in  the  lymph- 
sinuses  and  glands.  It  is  possible  that  white  corpuscles 
are  formed  to  some  extent  in  the  mesenteric  glands. 
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MESODERM  isthe  middle  layer  of  the  body  of  the  em- 
bryo (see  Foetus  and  Germ-layers).  Mesoblast  is  also 
used  as  a  synonymous  term  ;  sometimes,  however,  the 
term  mesoblasts  is  applied  to  the  large  cells  in  the  seg- 
menting ova  of  certain  lower  animals,  from  which  the 
mesoderm  proper  is  produced.  A  few  writers  have 
sought  to  alter  the  application  of  the  term  mesoderm, 
but  it  is  almost  universally  used  as  above  described,  and 
to  use  it  otherwise  would  now  cause  unnecessary  confu- 
sion. G.  8.  Minot. 

MESOTHELIUM  is  a  term  introduced  by  Minot  to  des- 
ignate the  epithelial  portions  of  the  mesoderm,  which 
line  the  body  cavity,  cf.  Ccelom,  including  the  myotomes 
(protovertebrce,  and.). 

METACHLORAL.  This  body  is  polymeric  with  chloral 
(not  chloral  hydrate),  having  the  formula  CoHsCIdOj. 
It  is  formed  from  chloral  by  the  action  of  concentrated 
sulphuric  acid,  and  is  a  solid  body  distinguishable  from 
chloral  hydrate  by  being  insoluble  in  water.  It  appears 
to  have  an  influence  over  animal  physiology  akin  to  that 
of  chloral  hydrate,  but  it  is  not  an  officinal  medicine. 

Edicard  Curtis. 

METALLOSCOPY  AND  METALLOTHERAPY.  Met- 
alloscopy  (ft4Ta\\oi>  used  here  in  the  sense  of  the  Latin 
metallum,  a  metal,  and  uKOTrltv,  to  examine)  is  the  art  of 
determining  by  external  application  what  metals  or  me- 
tallic substances  act  most  easily  and  favorably  upon  a 
given  person.  It  is  intimately  connected  with  metallo- 
therapy  in  the  narrower  sense  (jitraWov  and  Bepuirda,  med- 
ical treatment),  which,  although  it  is  sometimes  still  used 
in  its  broad  and  literal  signification  to  denote  simply  treat- 
ment by  means  of  metals  or  metallic  substances,  has  grad- 
ually acquired  a  more  special  meaning,  and  denotes  the 
special  system  and  methods  practised  by  Dr.  Burq  and 
his  followers  in  the  treatment  of  patients  by  means  of  the 
external  and  internal  application  of  metals,  known  respec- 
tively as  external  and  internal  metallotherapy.  '  It  is  in 
this  more  restricted  sense — in  the  sense  of  Burq's  metallo- 
therapy— that  we  shall  consider  the  subject  here. 

History. — The  use  of  metals  and  metallic  substances 
in  the  treatment  and  cure  of  disease  has  been  practised 
from  the  earliest  times,  but  the  special  system,  now  com- 
monly known  under  the  name  of  metallotherapy,  is  mod- 
ern. In  1848,  Dr.  Burq,  then  an  interne  of  the  hospi- 
tals in  Paris,  for  the  first  time  applied  brass,  in  the  form 
of  a  plate  and  of  belts  or  rings,  directly  to  the  surface 
of  the  body  (trunk,  limbs,  and  head)  of  a  patient  with 
chronic  hysterical  paralysis,  for  the  purpose  of  treatment. 
The  experiment,  made  at  the  Hopital  Cochin,  proved  so 
successful  that  he  was  induced  to  pursue  the  subject,  and 
in  1848-49  he  tried  the  effects  of  the  direct  application  of 
metals  to  the  external  surface  of  the  body  (external  met- 
allotherapy) in  the  cases  of  six  hystero-epileptii  females 
in  the  service  of  M.  Charcot  at  the  Salpetriere.  After  this 
he  continued  his  researches  in  various  hospitals  in  Paris 
for  a  time,  and  in  1851  went  to  England,  where  he  became 
more  or  less  intimate  with  Dr.  Elliotson,  the  champion 
of  animal  magnetism.  The  first  notice  of  Dr.  Burq's  dis- 
coveries was  a  communication  made  by  him  to  the  Aca- 
demic des  Sciences,  in  February,  1850,  which  was  followed 
a  year  later  by  his  thesis  on  anaesthesia  and  amyosthenia, 
"  considerees  au  point  de  vue  des  Symptomes,  du  Diagnos- 
tic, des  Causes,  et  du  Traitement  des  Maladies  Nerveuses 
en  general  et  de  l'Hysterie  en  particulier."    After  his  trip 


to  London  Dr.  Burq  seems  to  have  turned  his  attention 
more  toward  other  classes  of  patients  than  the  hysterical, 
and  this  possibly,  together  perhaps  with  his  intimacy  with 
Dr.  Elliotson,  then  the  object  of  much  distrust  profession- 
ally, caused  his  views  to  be  neglected  for  a  time,  and  set 
aside  as  unworthy  of  serious  notice. 

Thus  it  was  not  until  1876  that  a  committee,  consisting 
of  MM.  Charcot,  Luys,  and  Dumontpallier,  was  appointed 
by  "the  Societe  de  Biologie  to  investigate  the  reality  of  the 
phenomena  claimed  to  exist  by  Dr.  Burq,  as  a  result  of 
the  external  application  of  metals  in  cases  of  hemianaes- 
thesia,  and  the  value  of  external  and  internal  metallo- 
therapy in  the  treatment  of  such  cases.  The  first  report 
of  this  committee  was  made  in  1877,  and  was  strongly  in 
favor  of  the  existence  of  the  phenomena  claimed.  This 
brought  the  subject  directly  to  the  notice  of  the  profes- 
sion, and  the  conclusions  of  the  committee  were  tested  and 
confirmed  by  so  many  able  and  independent  observers 
that  the  reality  of  such  phenomena  can  no  longer  be  con- 
sidered a  subject  of  doubt.  Westphal  and  Eulenburg,  in 
Germany,  Sidney  Coupland,  Althaus,  Hughes  Bennett, 
and  many  others,  in  England,  all  obtained  essentially  the 
same  results.  Sidney  Coupland,  writing  in  1877,  says . 
"  Whatever  the  interpretation  of  these  facts,  they  cannot 
be  dismissed  as  chimerical  because  those  experimented 
on  are  the  subjects  of  hysteria  ;  for  the  surprising  result 
was  obtained  by  that  commission,  of  the  application  of 
the  metals  being  effectual  in  restoring  sensibility  to  cases 
of  anaesthesia  dependent  on  organic  lesion." 

The  second  report  of  the  committee,  made  in  1878, 
dealt  with  the  question  of  internal  metallotherapy,  and 
was  likewise  favorable.  In  the  abstract  of  this  report, 
given  in  the  Union  Medicale,  it  says:  "  It  is,  then,  allow- 
able to  conclude,  after  several  months  of  investigation 
("experiences"),  that  during  the  administration  of  the 
metals  indicated,  by  external  application,  the  health  had 
been  notably  improved,  and  that  the  general  and  special 
sensibility  and  the  muscular  force  had  been  recovered." 

Metalloscopt  and  External  Metallotherapy. — 
These  two  subjects  are  so  closely  connected  that,  for  the 
sake  of  convenience,  they  can  best  be  considered  together. 
In  the  very  beginning  of  his  experiments  Burq  discovered 
that  the  application  of  certain  metals  to  the  external  sur- 
face of  the  body,  in  the  case  of  certain  patients  suffering 
from  hysterical  paralysis  and  hystero-epilepsy,  not  only 
relieved  the  general  symptoms,  but  in  cases  of  hemian- 
esthesia, when  applied  to  the  anaesthetic  part,  acted  lo- 
cally, causing  a  return  of  sensibility  ;  at  first,  perhaps,  only 
directly  under  or  in  the  immediate  neighborhood  of  the 
metal,  but  gradually  extending  from  it,  as  from  a  centre, 
until,  in  many  cases,  sensibility  was  restored  over  the 
whole  side.  He  was  thus  led  to  pay  special  attention  to 
this  symptom,  the  return  of  seusibility,  especially  as  it 
was  found  that  the  muscular  vigor  and  the  temperature 
of  the  limb  increased  pari  passu  with  it.  He,  moreover, 
shortly  discovered  (1850)  that  different  patients  were  af- 
fected in  this  way  by  different  metals. 

The  art  of  determining  what  metal  was  suited  to  the 
special  patient  under  treatment  was  termed  metalloscopy . 
To  ascertain  this,  plates  of  metal  are  placed  upon  the  skin 
of  the  anaesthetic  region.  If.  .after  the  lapse  of  a  moderate 
time,  twenty  minutes  or  half  an  hour— sometimes,  but 
rarely,  a  longer  time  is  needed — no  effect  be  produced, 
the  metal  maybe  considered  inactive,  or  "neutral,"  as 
regards  this  patient.  In  such  case  these  plates  must  be 
removed  and  some  other  metal  tried,  until  the  active 
or  "positive"  one  be  found.  Plates  of  different  metals 
should  not  be  placed  upon  the  skin  at  the  same  time,  be- 
cause a  neutral  metal  may  neutralize  or  render  latent  the 
effect  of  a  positive  metal.  For  this  reason  two  or  three 
days  should  intervene  between  the  application  of  plates 
of  the  different  metals. 

The  return  of  sensibility  is  ushered  in  by  a  sensation 
of  heat,  usually  felt  first  underneath  the  metal ;  then  a 
sensation  of  weight  follows,  and  finally  the  anesthesia 
and  paresis  disappear,  and  the  blood-vessels  of  the  limb 
become  again  normally  dilated. 

The  most  common  metals  to  produce  these  results  are, 
according  to  Burq,  given  in  the  order  of  frequency  with 
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which  thcj  acl  Iron  or  Bteel,  copper,  zinc,  brass  and 
bronze,  tin,  gold,  silver,  nickel,  and  finally  platinum. 
Various  standards  of  gold  and  Bilver  should  be  applied. 

Burq  propounded  the  two 
following  propositions  First,  "that  in  certain  states  of  tbe 
ner  •  m  plates  of  metal  placed  upon  the  Bkin  have 

the  power  of  altering  general  and  special  sensation  and 
cutaneous  vascular  supply,  and  that  the  susceptibilii 
individuals  to  tbe  metals  generally  used  varies,  a  patient 
sensitive  to  one  metal  being  insensitive  to  another  ; 
oiid.  "the  external  metallic  aptitude  being  known,  the 
same  metal  administered  internally  should  determine  the 
Bame  results  as  its  external  application."    These  positions 
were  practically  indorsed  l>y  the  committee  ol  thi 
ilc   Biologic 

In  considering  the  facts  in  these  cases,  it  must  be  re- 
membered that,  first,  they  arc  onh  proved  to  applj   to 

•  of  hemianesthesia.     As  a  rule,  they  occur,  re 

over,  only  iii  cases  of  hysterical  hemianaesthesia.  In 
hemianaesthesia  from  organic  disease,  and  in  that  of  toxic 
origin,  they  do  also  sometimes  occur,  but  with  certain 
differences,  to  be  mentioned  later.  Burq  claimed  the 
value  of  externa]  metallotherapy  in  many  other  diseases, 
and  more  especially  that  of  copper  in  cholera  ;  but  these 
claims  have  not  yet  been  substantiated.  Second,  in  spite 
of  the  undeniable  existence  of  the  facts  to  be  enumerated, 
the  comparative  value  of  metallotherapy  as  a  means  of 
cin  -in  cases  of  h\  sterical  bemiansesthesia  is  by  no  means 
settled. 

The  phenomena  induced  in  external  metallotherapy 

are  as  follow  S  : 

1.  In  cases  of  hysterical  hemiansBsthesia  the  applica- 
tion of  a  certain  metal  to  the  skin  of  the  anaesthetic  side 
will  cause  a  return  of  sensation  in  the  region  to  which  it 
is  applied,  and  a  Iransfi  /•  of  anaesthesia  to  the  correspond- 
ing region  of  tbe  previously  healthy  side.  (Phenomena 
of  return  of  sensation  and  01  transfer.)  The  metal  which 
will  thus  at  t  varies  according  to  the  individual  patient. 

•J.  The  return  of  sensation  with  the  proper  metal  usu- 
ally occurs  in  from  two  to  ten  or  fifteen  minutes  (Burq) 
in  the  space  under  the  metal.  The  German  observers 
have  found  that  iii  their  cases  a  longer  time  was  neces 
sary.  The  patient,  as  sensation  returns,  first  feels  a  sen- 
sation of  heal,  then  of  weight. 

:!.  The  return  of  sensibility  invades  the  limb,  starting 
from  the  metal  as  a  centre,  and  at  the  end  of  twenty, 
thirty,  or  forty  minutes  will  In-  generalized  over  the 
whole  of  the  previously  anaesthetic  side, 

l.  The  skin  underneath,  ami  in  the  neighborhood  of, 
the  metal  becomes  redder  than  before.  The  temperature 
of  tlu'  affected  Limb,  which  is  usually  below  normal,  rises 

in  proportion  as  sensation  returns,  ami  may  even  become 

higher  than  that  id'  the  corresponding  portion  of  the 
originally  healthy  side.    The  affected  region,  which,  as 

a   rule,  is    bloodless,  and   will    not    bleed    in    many  Cases, 

even  when  a  pin  is  thrust  deeply  into  the  subcutaneous 
and  muscular  li—nes,  now  hheds  readily,  and  even,  at 
times,  copiously. 

"i     The   return   id'    the   special   sense-   may   likewise  be 

produced  with  transfer  phenomena.  Bight,  hearing, 
smell,  and  taste  have  thus  been  restored  on  the  anaesthetic 

sid.-.  in  cases  of  achromatopsia,  or  loss  of  the  sense  of 
color  in  one  eye,  the  perception  of  color  may  likewise  be 
restored  in  the  affected  eye,  while  simultaneously  there 

is  ;,  loss  of  the  i  olor  sense  iii  the   previously  healthy  eye. 

Moreover,  the  perception  of  the  different  colors  is  restored 

in  a  special  order,  and  the  loss  of  them  also  ocean's  in 
the  inverse  order,  neither  being  thai  of  the  colors  of  the 
prism.  The  chromatic  scale  for  sight  inns  from  the 
centre  to  the  periphery  of  the  field  of  vision,  as  follows  : 

violet,  green,  red.  orange,  yellow,  blui — red  and  blue 
sometimes  exchanging    places.     The   loss  of  the  color 

sense  always  extends  from  the  centre  to  the  periphery, 
ami  its  return  takes  place  in  the  opposite  direction,  the 
more  peripheral  colors  returning  first  in  regular  sequence. 
These  peculiar  phenomena  of  the  color  sense  have  been 
brought  forward  as  proof  of  the  impossibility  of  decep- 
tion "ii  the  part  ot  the  sub 
0.  Together  with  the  return  of  sensibility  t0  the  af- 


fected si,]c  there  is  a  concomitant  return  of  the  muscular 
force.      Rarely,  the  latter  only  returns. 

melimes  certain  forms  of  sensation  only  return. 
Usually  analgesia  disappears  first,  then  there  is  u  return 
of  the  general  sensation,  and  finally  of  the  temperature- 
sen-.        '  have  been  known  where  the  only  effect   of 

a  metal  was  the  return  of  the  temperature-sense. 

-  The  return  id'  sensibility  to  the  affected  Bide  has 
als,,  been  produced  in  this  way  in  cases  of  cerebral  or- 
ganic bemianae8thesia,  and  in  cases  of  bemiansesthesia 
From  poisoning.     In  these  oases  tbe  transfer  phenomena 

do  not  appear.  Moreover,  the  effects  of  this  return, 
though  temporary  in  hysterical  patients,  are  more  or  less 
permanent  in  cases  of  organic  disease.  In  one  patient, 
who  was  hemiplegic  from  cerebral  haemorrhage,  ami  who 
had  Buffered  from  hemianaesthesia  and  hemicborea  for 
several  veais.  the  sensation  was  restored  by  iron. 

0.  77,,  Return  Pfienomenon. — After  the  removal  of  the 
metal  i in  hysterical  patients),  or  sometimes  even  while  it 
Still  remains  in  contact  with  the  skin,  if  such  contact  be 
long  continued,  tbe  anaesthesia  returns.  Hence,  if  after 
the  application  of  the  metal  and  the  subsequent  return  of 
thi'  anaesthesia  the  metal  lie  not  reapplied,  the  patient 
will,  after  a  time,  return  to  the  condition  existing  before 
the  application  of  the  metal.  If.  however,  the  applica- 
tion of  the  metal  be  renewed  within  a  moderate  time — 
twenty  four  hours  -the  remaining  effect  of  the  prei 
ing  application  w  ill  tend  to  enhance  the  result  produced. 
Thus,  bv  proper  applications  the  patient  may  lie  per- 
manently cured. 

10.  Post-metallic  /■-■  itibilitv. — After  the  anaesthesia 
has  entirely  disappeared,  apparently  permanently,  from 
the  affected  side,  it  may  be  brought  back  by  the  applica- 
tion of  tin-  positive  metal  to  that  side.  This  is  called  the 
phenomenon  of  post  metallic  insensibility.  A  permanent 
cure  cannot   lie  considered  to  have  been  effected   until 

this  action  has  ceased. 

11.  Phenomenon  of  Fixation. — When,  as  occurs  in  cer- 
tain cases,  the  sensibility  alternately  rapidly  disappears 
and  as  rapidly  returns  under  the  metal  plate,  the  condi- 
tion of  sensibility  in  the  atl'ceted  region  may  be  fixed 
(rendered  constant)  by  superimposing  a  neutral  metal 
over  the  positive  metal. 

12.  /'//,  /,.////,  i, on  afArreti «  Dumontpallier). — This 
sists  iii  arresting  the  production  of  post-metallic  insensi- 
bility, by  placing  a  neutral  metal  between  the  positive 
metal  and  the  nervous  centres. 

Similar  phenomena  may  be  produced,  not  only  by  mag- 
nets and  by  solenoids,  but  also  by  non-metallic  substani 
as  bone  (Westpbal),  and  disks  of  wood  (Hughes  Bennett, 
McCall  Anderson).  .Metallic  plates  covered  with  varnish 
or  sealing-wax,  and  even  sinapisms,  may  produce  a  re- 
turn of  sensibility  with  transfer  phenomena. 

In  regard  to  enters  vi.  metaUotherapy  there  is  little  to 
be  sail]  There  secnis  to  be  no  doubt  that  hysterical 
bemianaesthetics  who  are  benefited  by  the  external  ap- 
plication of  a  certain  metal  likewise  derive  advanl 
from  the  administration  id'  the  Bame  metal  internally. 
Whet  her  it  w  ill  ever  be  shown  that  in  cases  of  other  dis- 
eases metalloscopy  is  of  value,  as  an  aid  in  determining 
what  drug  can  be  administered  internally  to  the  best  ad- 
vantage, seems  extremely  doubtful. 

Thbortj  s  of  Ai  tion. — Various  tin  ories  have  In 
pressed  by  competent  authorities  in  regard  to  the  physical 
causation  of  these  phenomena,  but  none  of  them  seems  to 
he  entirely  satisfactory.      The  theory  of  simple  deception 
on  the  part  of  the  patient  is  untenable,  because,  not  only 
have  a   large  number   of    most    experienced    specia 
taken  every  precaution  to  avoid  giving  the  patient  any 
possible  opportunity  for  anything  of  the  sort,  and  to  fi 
see  and  provide  against  any  chance  which  might  occur, 
neither  allowing  the  patients  to  know   for  what  purp 
the  metals  vverc  placed  upon   the  skin  nor  what   results 
were   to   be  expected   iheretroin.    but    also  because,   even 

supposing  the  patients  to  be  desirous  of  deceiving  and 
of  having  abundant  opportunity  to  do  so,  they  could 
not  produce  some  of  the  effects  witnessed,  such  as  tbe 
lapid  rise  of  the  temperature  of  the  anaesthetic  limb  to 
the  extent  of  eight,  or  even  ten   degrees  (Thompson), 
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■or  the  rapid  production  of  bleeding  in  limbs  previously 
so  ischemic  that  needles  could  be  thrust  into  them  witli- 
out  the  production  of  blood. 

A  large  number  of  unprejudiced  observers  have  been 
inclined  to  consider  these  phenomena  as  the  results  of  ex- 
pectant attention.  It  is  well  known  that  a  person,  by  fix- 
ing his  attention  firmly  on  some  portion  of  his  body, 
can  cause  a  pain  or  an  itching  therein,  and  it  seems  prob- 
able that,  by  attracting  the  attention  of  these  nervous 
patients  to  their  anaesthetic  regions,  we  may  succeed  in 
producing  some  actual  change  in  them.  This  view  has 
been  held  by  many  of  the  best  English  physicians,  such 
as  Hack  Tuke",  Hughes  Bennett,  Broadbent,  Carpenter, 
and  others.  Yet  it  is  not  wholly  satisfactory,  inasmuch 
as  it  has  not  yet  been  shown  that  any  amount  or  fixity 
of  attention,  even  in  hysterical  patients,  can  so  affect  the 
temperature  and  the  blood-circulation. 

The  theory  of  the  action  of  very  feeble  currents  of 
electricity,  such  as  Reynard's  experiments  have  shown  to 
exist  in  metallic  plates  in  contact  with  the  skin,  cannot 
be  supported,  in  view  of  the  fact  that  sinapisms,  and  even 
diaphoresis,  produce  the  same  effect,  at  least  so  far  as 
regards  the  more  important  symptoms. 

Althaus,  in  18TT,  wrote  :  "To  my  mind  the  character- 
istic feature  of  these  cases  is  unilateral  spasm  of  the  vaso- 
motor centre  in  the  medulla  oblongata,  which  can  by 
certain  proceedings  be  made  to  disappear  on  the  side  on 
which  it  existed,  and  caused  to  appear  on  the  opposite 
side." 

At  the  present  time,  and  with  the  imperfect  knowledge 
which  we  now  possess,  the  theory  of  expectant  attention 
is,  perhaps,  the  most  plausible  one,  but  it  cannot  be  ac- 
cepted until  many  further  observations  in  this  direction 
have  been  made. 
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William  X.  Billiard. 

METHYLENE  BICHLORIDE.  Methylenic  Chloride, Di- 
chloromethane,  CHsCIa.  This  body,  as  it  is  closely  re- 
lated to  chloroform  chemically,  so  also  closely  resembles 
that  substance  in  physical  characteristics  and  in  physio- 
logical properties.  Methylene  bichloride  is  a  heavy,  col- 
orless, ethereal  fluid,  of  specific  gravity  1.344,  and  boil- 
ing-point 40"  C.  (1045  F.),  and  of  neutral  reaction.  Its 
odor  resembles  that  of  chloroform.  It  mixes  freely  with 
chloroform,  ether,  and  alcohol.  The  medicinal  impor- 
tance of  methylene  bichloride  lies  in  the  anaesthetic  pow- 
ers of  the  vapor  of  the  drug,  which  closely  resemble  those 
of  chloroform  both  in  kind  and  degree.  This  anaesthetic 
is  one  of  Dr.  B.  W.  Richardson's  numerous  proposed 
substitutes  for  chloroform,  and  has  been  quite  exten- 
sively used  by  many  surgeons,  notably  by  Sir.  Spencer 
Wells.  The  only  possible  advantage  of  this  substance 
over  chloroform  would  lie  in  greater  safety  ;  but  since 
several  deaths  have  unquestionably  been  caused  by  meth- 
ylene bichloride,  the  anaesthetic  must  rank  among  the 
dangerous  group.  Dose  and  method  of  administration 
are  substantially  the  same  as  with  chloroform,  the  only 
difference  between  the  two  bodies  affecting  the  mode  of 
administration  being  a  lower  boiling-point,  and  so  higher 
volatility  in  the  case  of  methylene  bichloride. 

Edward  Curtis, 

METHYLIC  ALCOHOL.  Methylic  alcohol,  CH3  (OH), 
known  to  the  chemist  also  as  carbinol  and  methol,  is  more 
popularly  known  under  the  several  names  of  pyrolignt  ous 
spirit,  pyro.vylic  spirit,  wood  spirit,  wood  alcohol,  and  wood 


naphtha — names  taking  origin  from  the  fact  that  methylic 
alcohol  occurs  as  one  of  the  ingredients  of  crude  wood 
vinegar,  the  fluid  product  of  the  destructive  distillation 
of  wood.  Methylic  alcohol,  when  pure,  is  a  thin,  color- 
less fluid,  much  resembling  common  (ethylic)  alcohol  in 
taste  and  smell,  but,  obtained  from  wood  vinegar  and  uu- 
purified,  has  both  a  rank  and  offensive  flavor  and  odor. 
Methylic  alcohol  resembles  ethylic  alcohol  in  the  further 
qualities  of  volatility,  inflammability,  and  free  miscibility 
in  all  proportions  with  water  and  ether.  The  two  alco- 
hols also  mix  freely  with  each  other.  Physiologically, 
the  effects  of  methylic  alcohol  are  probably  very  similar 
to  those  of  common  alcohol,  but  exact  experimental  re- 
searches are  wanting.  Therapeutically,  this  alcohol  has 
been  given,  with  no  very  obvious  purpose,  in  a  number 
of  diseases  ;  but  it  is  now  little  used,  and  it  is  not  officinal 
in  the  U.  S.  Pharmacopoeia.  It  has  been  administered  in 
doses  of  from  five  to  forty  drops,  taken  in  water.  Me- 
thylic alcohol  is  useful  in  the  arts  as  a  solvent. 

Edward  Curtis. 

METHYLIC  IODIDE,  .¥wiw/w/»//»i/»,CH,I.  Methyl- 
ic iodide  is  a  colorless,  heavy,  ethereal  fluid,  of  specific 
gravity  2.199  at  0°  C.  (32°  F.),  and  boiling-point  43.8  C. 
(111°  F.).  'When  pure  its  vapor  is  anaesthetic  after  the 
manner  of  that  of  chloroform,  but  this  iodide  is  easily 
decomposed,  and  so  is  apt  to  incite  the  irritant  effects 
due  to  free  iodine.  In  consequence  of  this  disadvantage 
the  methylic  iodide  has  never  been  given  a  place  among 
accepted  anaesthetics.  It  was  originally  proposed  by  Dr. 
Richardson  in  1868.  Edward  Curtis. 

METHYLIC  OXIDE.  Methylic  oxide  (CH3)20,  com- 
monly called  methylic  ether,  is  the  same  compound  of 
the  radicle  methyl  that  common  ether  is  of  the  radicle 
ethyl.  Methylic  ether  is  a  gaseous  body  at  all  ordinary 
temperatures  (condensing  only  at  a  temperature  of  —21' 
C.  [—5.8  F.])  ;  is  colorless,  and  of  a  not  unpleasant 
ethereal  odor.  Methylic  ether  is  a  powerful  and  rapid 
anaesthetic,  and  was  experimented  with  by  Dr.  B.  W. 
Richardson,  in  1867,  with  a  view  to  its  possible  practical 
employment  as  an  anaesthetic  in  surgery.  Dr.  Richard- 
son used  a  saturated  solution  of.  methylic  ether  in  absolute 
ethylic  (common)  ether,  the  solution  being  effected  at  the 
temperature  of  0°  C.  (32°  F.).  The  preparation,  how- 
ever, has  never  come  into  general  use. 

Edward  Curtis. 

METRIC  SYSTEM  OF  MEASURES.     The  metric  or 

centigrade  system  of  linear  measurements,  which  has  been 
adopted  by  most  civilized  nations,  except  the  United 
States,  England,  and  Russia,  and  which,  even  in  these 
countries,  is  employed  very  generally  in  scientific  writ- 
ings, is  based  upon  the  circumference  of  the  earth.  The 
distance  from  the  equator  to  the  pole  is  taken  as  the 
standard,  and  is  divided  into  ten  million  equal  parts,  one 
of  which,  called  the  metre.  i>  taken  as  the  unit  of  meas- 
ure. The  words  denoting  multiples  ordivisionsof  this  unit 
are  formed  by  prefixing  the  Greek  and  Latin  numerals  re- 
spectively.    Thus  : 

Ten  metres  make  a  cfe&ametre. 

One  hundred  metres  make  a  hectometre. 

One  thousand  metres  make  a  kilometre. 

Ten  thousand  metres  make  a  myriametre. 

One-tenth  of  a  metre  makes  a  decimetre. 

One-hundredth  of  a  metre  makes  a  centimetre. 

One-thousandth  of  a  metre  makes  a  millimetre. 

In  microscopical  measurements  the  unit  is  one-mill- 
ionth of  a  metre  ;  this  is  called  a  micromillimetre,  and 
equals,  roughly,  one  twenty-five-thousandth  (^j^ni;)  of 
an  inch.  There  are,  practically,  several  units  employed, 
according  to  the  relative  size  of  the  objects  or  distances 
described.  Thus,  as  was  just  stated,  for  microscopical 
work  the  micromillimetre  is  the  unit ;  for  small  objects, 
the  millimetre,  roughly  -2ls  inch,  or  two  lines  ;  for  larger 
objects,  the  centimetre  =  i  inch  ;  for  short  distances, 
the  metre  =  3£  feet ;  and  for  long  distances,  the  kilo 
metre  =  |  mile.  The  International  Committee  of  Metric 
Weights  and  Measures  has  recently  adopted  the  follow- 
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Metric  System. 
Metritis, 


ing  system  of  abbreviations  :  Italics  are  employed,  with 
the  exponents  2  and  3  to  denote  square  and  cubic 
measures  respectively  :  Micromillimetre  =  n,  millimetre 
=  mm.,  centimetre  =  cm.,  metre  =  »?.,  kilometre  =  km.. 
metre  square  =  wi2,  metre  cube  =  m3.  The  unit  of 
weight  is  the  gramme  =  Gm. ,  or,  according  to  this  newly 
adopted  system  of  abbreviations,  g.  This  is  the  weight 
of  a  cubic  centimetre  of  distilled  water  at  4°  C.  (39.2°  F.), 
and  is  equivalent  proximately  to  15  grains,  or  in  fluid 
measure  to  15  minims.  (See  article  Weights  and  Meas- 
ures.) 

For  convenience  of  reference  the  table  on  page  752  has 
been  prepared,  giving  the  equivalents  in  British  linear 
measurements  of  the  most  commonly  used  metric  meas- 
ures. In  the  column  of  metric  measures  the  millimetres, 
centimetres,  and  other  fractional  parts  or  multiples  of  the 
unit  are  indicated  by  the  position  of  the  decimal  point. 

T.  L.  S. 

METRITIS,  or  inflammation  of  the  womb,  may  be 
either  acute  or  chronic.  It  is  practically  confined  to 
the  puerperal  state. 

Acute  metritis  nearly  always  originates  in  endorru  iri- 
tis (q.v.),  the  inflammatory  action  passing  by  simple  con- 
tinuity of  surface  to  the  parenchyma  of  the  uterus.  It 
may,  however,  begin  de  now,  as  from  a  laceration  of  the 
cervix — the  absorption  of  septic  matter  from  the  lochia 
occurring  at  the  torn  surface  and  passing  directly  into 
the  uterine  tissue. 

In  either  case  its  symptoms  are  those  of  acute  hyper- 
aemia,  with  increased  redness,  swelling,  softening,  or  ra- 
mollissement  of  the  parenchyma ;  suppression  of  the 
lochial  discharge  ;  hypogastric  pain  and  tenderness  ;  fre- 
quently vomiting,  and  sometimes  a  chill,  followed  by 
elevation  of  the  temperature,  with  a  small  and  rapid 
pulse. 

The  process  of  involution  is  arrested  ;  and,  if  the  in- 
flammation advances,  pus-formations  occur  in  the  con- 
nective tissue  of  the  uterine  wall,  while  the  muscular 
fibre  softens,  sloughs,  or,  according  to  Virchow,  under- 
goes fatty  degeneration.  These  small  abscesses  are  some- 
times single,  sometimes  multiple ;  Hervieux  has  seen 
them  studding  the  entire  uterus. 

The  causes  of  acute  puerperal  metritis  are  traumatic 
lesions,  such  as  lacerations  of  the  cervix,  or  manual  or 
instrumental  injuries  within  the  cavity  ;  septic  absorp- 
tion, which  is  by  far  the  most  frequent ;  or  any  such  im- 
prudence during  convalescence  as  tends  to  increase  pelvic 
congestion. 

The  prognosis  is  usually  favorable,  but  less  so  when 
the  disease  is  complicated  by  any  of  the  indications  of 
puerperal  phlebitis  or  peritonitis,  or  during  epidemics  of 
puerperal  fever. 

The  indications,  as  regards  treatment,  are  to  allay  pain 
and  nervous  irritation,  to  check  the  fever,  and  promote 
diaphoresis  ;  and,  subsequently,  to  procure  free  but  gentle 
action  of  the  bowels. 

This,  according  to  Fordyce  Barker  ("Puerperal  Dis- 
eases," p.  318),  can  best  be  effected  by  the  administration 
of  Tully's  powder  with  calomel,  and  the  application  of 
turpentine  stupes  to  the  hypogastrium  ;  or,  in  severer 
and  more  sthenic  cases,  by  wet  clipping  or  a  blister  over 
the  uterus  instead  of  the  turpentine  stupes.  Prolonged 
rest  in  bed  is  essential,  and  antiseptic  vaginal  injections 
should  be  used. 

In  the  non-puerperal  state  acute  metritis  is  one  of  the 
rarest  of  maladies.  Most  systematic  works  on  Gynaecol- 
ogy ignore  its  existence  ;  but  Schroeder,  in  1874,  stated 
that  he  had  observed  four  well-marked  cases  in  his  prac- 
tice, and  I  have  seen  no  correction  of  this  statement.  As 
the  result  of  traumatism  in  surgical  operations,  it  is  cer- 
tainly met  with  occasionally.  The  symptoms  are  the 
same  as  in  the  puerperal  form,  but  more  severe  ;  for  it 
may  be  said  to  be  always  complicated  with  endometritis 
and,  more  or  less,  with  perimetritis  also.  It  rarely  termi- 
nates in  abscess,  like  the  puerperal  variety,  but  either 
quickly  ends  in  resolution  or  passes  insensibly  into  the 
chronic  form  of  the  disease. 

The  diagnosis  is  made  by  conjoined  manipulation  when 
Vol.  IV.— 48 


the  increased  volume  of  the  uterus,  its  undiminished  mo- 
bility, and  its  exquisite  tenderness  indicate  to  the  prac- 
tised touch  the  true  nature  of  the  disease,  in  distinction 
from  all  forms  of  peri-  or  para-metritis. 

The  treatment  will  be  the  same  as  in  the  puerperal  forms 
of  the  disease,  except  that  morphia  will  generally  be 
needed  hypodermatically  ;  and  a  vaginal  douche  of  hot 
flaxseed  tea,  or  a  copious  irrigation  with  simple  hot  water, 
should  be  used,  night  and  morning. 

But  in  spite  of  our  best  efforts  in  its  treatment,  acute 
metritis  will,  in  the  great  majority  of  cases,  pass  insen- 
sibly into  the  chronic  form  of  the  disease. 

Chronic  Metritis. — A  brief  and  practical  article,  like 
the  present,  is  not  the  place  to  discuss  the  interminable 
variety  of  names — each  indicative  of  some  pathological 
difference — with  which  modern  authors  have  sought  to 
designate  most  accurately  this  condition. 

Whether  we  call  it  "congestive  hypertrophy"  with 
Emmet,  "  areolar  hyperplasia  "  (Thomas),  "  irritable  ute- 
rus "  (Hodge),  "  interstitial  metritis  ''  (Sinety),  "chronic 
uterine  infarction  "  (Scanzoni  and  Kiwisch),  "  diffuse  con- 
nective-tissue hyperplasia  "  (Klob),  or  "  chronic  metritis  " 
(Schroeder),  matters  little  so  long  as  we  realize  clearly 
the  leading  pathological  change  which  the  uterus  under- 
goes, and  treat  it  accordingly. 

That  this  change  is  first  a  congestive  or  inflammatory 
"infiltration"  of  the  uterine  parenchyma,  and,  secondly, 
a  process  of  induration  or  "sclerosis"  of  the  same  tis- 
sues, is  confirmed  by  all  modern  investigators  since  Scan- 
zoni first  announced  this  doctrine,  nearly  twenty-five 
years  ago.  In  the  quarter  of  a  century  that  has  since 
elapsed,  minor  distinctions  and  elaborations  of  his  views, 
but  no  essential  modification  of  them,  have  been  effected. 

Schroeder,  Martin,  Breisky,  Hegar,  in  Germany ; 
Courty,  Becqucrel,  de  Sinety,  in  France  ;  Playfair,  Edis, 
Barbour  and  Hart,  in  Great  Britain  ;  Thomas,  Emmet, 
Goodell.  and  other  teachers,  in  America — all  concur 
practically  in  the  above  view. 

The  advocates  of  the  opposite  doctrine — of  chronic  in- 
flammation of  the  womb,  pure  and  simple — are  daily  be- 
coming less  numerous,  and  their  antiphlogistic  practice 
a  thing  of  the  past. 

The  causes  of  chronic  metritis  are  to  be  found  in  the 
causes  of  persistent  or  recurrent  hyperoemia  of  the  womb. 

Imperfect  or  arrested  involution,  repeated  parturition 
or  abortions,  laceration  of  the  cervix,  acute  or  chronic 
endometritis,  suppression  of  the  menstrual  flow,  displace- 
ments of  the  uterus,  neoplasms  within  its  cavity  or  walls, 
peri-uterine  inflammations — all  act  as  factors  in  its  pro- 
duction. It  is  notably  frequent  in  multiparous  women, 
and  equally  rare  in  the  sterile. 

It  is  sometimes,  but  comparatively  seldom,  the  result 
of  acute  metritis  of  traumatic  origin  ;  but,  in  all  cases  of 
puerperal  origin,  an  acute  inflammation  of  the  paren- 
chyma may  be  assumed  to  have  preceded  it. 

The  symptoms  are  often  masked  by  the  complications 
that  attend  it.  They  are,  usually,  dragging  pain  in  the 
loins,  backache,  dysuria,  or  constipation  ;  when  the  womb 
is  anteverted  or  retroverted,  pain  in  defecation  ;  disor- 
ders of  menstruation,  usually  menorrhagic  in  character  ; 
headache,  intercostal  neuralgia,  and  mastodynia ;  and 
gradually  increasing  spanaemia  or  chlorosis. 

The  physical  signs  are  those  indicative  of  alterations 
in  the  size,  shape,  and  position  of  the  uterus,  which  is 
enlarged,  globular,  or  elongated,  displaced  forward  or 
backward,  and  usually  prolapsed.  The  cervix  is  thick- 
ened, soft,  and  sensitive  in  the  early  stage,  hard  and  less 
tender  as  the  disease  advances  ;  the  body  is  voluminous, 
doughy  in  consistence  at  first,  and  subsequently  harder 
and  more  contracted — with  diminishing  sensibility  to 
pressure  as  the  disease  becomes  more  chronic. 

These  indications  are  all  ascertained  by  conjoined  ma- 
nipulation, with  the  patient  in  the" recumbent  position, 
the  abdominal  muscles  relaxed,  and  the  rectum  empty. 

The  prognosis  is  always  favorable  as  to  life,  but  ex- 
tremely unfavorable  as  to  cure,  even  the  menopause 
often  disappointing  our  expectations  in  this  respect.  But 
with  careful  attention  to  the  detail  of  treatment  most  of 
the  distressing  effects  of  the  disease  are  overcome. 
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The  d  i— which  is  chiefly  from  neo 

plasms  "i  the  uterus,  pregnancy,  and  parametritis— has 
been  indicated  in  the  statement  oi  the  symptoms. 

The  treatment  of  chronic  metritis  is  both   local  and 
eral,     The  local  measures  indicated  for  its  relief  are 
ii\  a  well  Qtting  pessary  when  the  womb  is  dis 
placed;  the  vaginal  douche  of  hoi  water,  which  is  an  ad 
mil.  iree  when  employed  in  accordance  with  the 

rules  laid  down  bj  l>r  Emmet,  to  whose  advocacy  ii 
chiefly  owes  it-  popularity  .  the  tampon  of  well-glyi 
ized  con, hi.  which  must  often  be  substituted  for  the  pi  - 
sarj .  besides  fulfilling  most  important  indications  oi  ii- 
own  .  local  depletion,  which  in  Europe  is  largely  used  in 
the  caily  (infiltratii  of  the  disease,  although  little 

— perhaps  too  little  -in  this  country;  iodine  and  ol 
local  alterative  counter-irritants,  which  find  their  chid' 
utility  when  then-  is  complicating  endometritis;  opera- 
tive repair  of  lacerations  of  the  cervix,  when  present,  for 
which  again  the  profession  N  under  lasting  obligation  to 
Dr.  EDmmel  ;  ami,  in  extreme  cases,  amputation  of  the 
neck  df  the  uterus,  as  advised  by  ( !arl  Braun  and  A.  Mar- 
tin ;  ox  ablation  of  the  uterine  appendages  by  Battey's  or 
Tail's  method. 

For  the  detail  of  these  measures,  and  their  special 
modes  of  application,  the  reader  is  referred  to  general 
works  on  gj  naecolo 

The  gt  in  ral  treatrm  nt  is  of  the  utmost  importance,  and 
will,  naturally,  vary  with  the  indication-  of  each  case. 

In  the  main,  it  may  hi' saiil  that  the  diet  should  lie  as 
simple  and  unstimulating  as  it  can  he,  consistently  with 
effects  e  nutrition. 

The  functions  of  the  bowels  must  he  carefully  watched, 
especially   to  prevent    the  constipation  to  which  such 

patients  are  prone.      Should   this  occur,  it    is  to   lie  coin 

bated  by  the  milder  (Uquefacient)  laxatives,  such  as  the 

compound  licorice  powder,  compound  sulphur  powder, 
lino's  fruit  salt,  etc.  ;  and  drastic  purgatives,  especially 
aloes,  are  to  hi'  avoided. 

Should  the  patient  he  amende,  as  will  often  he  the  case, 
similar  care  must  he  exercised  in  the  selection  of  the 
milder  and  more  digestible  ferruginous  tonics.  Thus, 
where  concentrated  or  grosser  preparations  of  iron  have 
failed,  excellent  results  an-  obtained  by  moderate  quan- 
tities of  the  Rockbridge  Alum  Spring  water  of  Virginia, 
which  is  rich  in  iron  salts;  and  the  following  will  he 
found  to  he  admirably  tolerated  by  many  women  with 
delicate  digestions  ; 

jj.    Pulv.  Ferri  Phosphal 3  ss. 

Pulv.  Sod.e  Phosphat., 

Pulv.    Vanilla? afi  gr.  xv. 

Pulv.  Sacch.  I.aciis  -  iij. 

M.  Ft.  pulv.  Big.  —  A  small  saltspoonful  in  water 
after  each  meal,  for  two  weeks  at  a  time. 

Like  other  preparations  of  iron,  this  should  lie  g.ven, 
with  occasional  intermissions,  lor  a  long  period. 

In  the  early  sta;:< — of  congestive  infiltration — ergot    in 

small  quantity  is  thoughl  t<i  effect  much  good  ;  later  in 

the  disease  il   is  useless 

The  mental  c lition  of  the  patient— as  to  cheerful- 
ness or   depression     is   of   the    utmost    importance;    and 

whatever  tends  to  develop  healthily  the  former  quality 

is  io  in-  cultivate  d. 

Cheerful  society,  change  of  scene  and  climate,  resi- 
dence at  the  sea  si,  1,',  with  moderate  sea-bathing,  if  pos- 
sible, in  summer,  and  in  a  fairly  warm  and  equable 
climate   in    winter— all    these    are   adjuvants   of  the   first 

important  e 

Finally,  several  of  the  European  spas,  as  Kreuznach., 
Si  liwalbach,  Marienbad,  and  Ragatz,  Vichy,  and  Plom 
hi.  res,  have  f,>r  some  years  enjoyed  a  high  reputation 
for  their  supposed  beneficial  influence  in  this  disease. 
Whether  their  waters,  either  in  bathing  or  by  Imbibition, 
p,,ssrss  an}  such  specific  power  is  doubtful. 

Hut  the  admirable  hygiene  ,  nt, 'Ked  at  most  of  these 
resorts,  the  comfort  and  pleasant  surroundings  thai  their 
visitors  enjoy,  and  the  simplicity  oi  Hie  inculcated  upon 
them,  combine  to  produce  excellent  results  which  are 
i 'l ten  unattainable  at  home.  Charles  Carrul 


METRORRHAGIA  {u-hrpa  and  At/^""  has  been  defined, 
in  the  discussion  of  mi  norrhagia  {q.v.),  as  uterine  litemor- 
rhage  occurring  irregularly  and  without  regard  to  the 
patient's  menstrual  period. 

hike  menorrhagia,  it  is  merely  a  symptom  of  a  more 
dceph  seated  disease;  ami.  to  some  extent,  it  is  depen- 
dent upon  the  same  causes  as  that  malady. 

Km  iis  etiology  is  more  distinctly  local  than  that  of 
menorrhagia  ;  and  the  factors  thai  produce  it  maj 
stated,  in  their  order  of  frequency,  as  fungous  endo- 
metritis, submucous  fibromata,  uterine  polypi,  epithe- 
lioma of  cervix,  carcinoma  of  uterus,  sarcoma  of  uterus, 
metritis. 

<  'I   these,  the   first    named.   "  the  endometritis  fungi  - 

llahausen,  is  nol  only  the  most  commonly  met  with, 
but.  happily,  the-  most  easily  and  surely  curable  It  is, 
indeed,  often  astonishing  to  see  how  small  a  mass  ,,f  • 
granulations,  or  fungosities,  will  cause  a  constant  and 
apparently  intractable  loss  of  blood,  and  how  promptly 
tlie  haemorrhage  i-  relieved  by  their  removal 

With  uterine  fibroids  the  case  is  different.  Neither 
the  interstitial  nor  the  subperitoneal  form  of  tins  tumor 
exercises  much  influence  in  the  production  of  metror- 
rhagia. The  former,  U  -tent,  increases  the  ten- 
dency to  profuse  menstruation,  or  menorrhagia;  the 
latter  not  at  all.  for  it  is  nothing  unusual  to  meet  with 
patients  who  have  enormous  single  or  multiple  fibroid 
tumors,  and  yet  menstruate  regularly,  and  scantily.  The 
contrary  opinion,  common  to  the  general  profession  and 
held  by  a  few  specialists  in  gynaecology,  i-  due  to  the  fact 

that  fibromata  are  generally  multiple  ;  and  the  subperi- 
toneal tumor,  which  i-  obvious  to  all.  is  accompanied  by 
other  interstitial  or  submucous  growths  which  escap 
cognition.  Those  <  if  the  latter  variety,  submucous  fibroids, 
produce  such  irritation  and  increased  vascularity  of  the 
endometrium  above  them  as  quickly  to  lead  to  a  metror- 
rhagic  How. 

I't,  rim  polypi,  whether  lihrous  or  mucous  in  character, 
also  produce  such  constant  irritation  of  the  womb  as  to 
cause  a  mucoid  and  bloody  discharge  quite  distinctive 
in  character,  and  often  inosi  exhausting  to  the  patient. 

When  epithelioma  or  true  cancer  of  tht  uterus  ex&sbi, 
the  discharge  i>  more  watery   than  that  just  described, 
foul  in  odor,  and   accompanied   by  occasional   gusht  - 
blood,  which  appear  without  premonition,  and  are  often 
quite  serious  in  quantity. 

Sarcoma  of  tht  womb  sometimes,  but  more  rarely  than 
cancer,  produces  attacks  ot  metrorrhagia  of  considerable 
severity.  The  writer  has  seen  more  than  one  case  of 
this  kind,  in  which  the  patient's  health  was  rapidly 
broken    down    by    loss   of    blood    alone.      A   Curetting 

usually  needed  to  differentiate  such  cases  from  simple  sub- 
mucous fibroids. 

And.  finally,  acute  or  subacute  metritis  will  occasion- 
ally—although mole  rarely— cause   repeated  slight  li 
of  blood,  as  well  as  seriously  increase  the  amount   lost  at 
the  usual  menstrual  periods. 

In  the  diagnosis  of  metrorrhagia  we  are  guided  by  the 
irregularity,  or  want  of  periodicity,  of  the  hemorrhagic 
attacks;  while  onh  a  careful  and  thorough  uterini 
amination  will  reveal  its  exact  cause. 

The  latter,  when  discovered,  will  decide  our  prognosis 

in  each  ease,  no  two  of  which  may  he  alike. 

Thus,  in  cases  of  fungous  endometritis  and  in  polypi 

of   the   womb,  it    is    most    hopeful  ;   where   a    submui 
fibroid  or  sarcoma  is  found  to  exist,  it  is  far  graver  and 
more  anxious  ;  in  metritis  it  is  doubtful,  as  the  malady  is 
most  liable  to  recur;  in  malignant  disease,  it  is  hop 
from  the  first, 

Tli,  treatment  of  metrorrhagia  is,  in  one  sense,  much 
simpler  than  that  required  for  menorrhagia ;  for  it  is 
sentially  local,  as  befits  a  local  disease.  The  palliative 
treatment  consist  in  vaginal  douches  of  hot  water,  ami 
the  vaginal  tampon  to  check  the  hemorrhage  tern- 
porarih  ;  the  curative  in  carefully  ascertaining  the 
cause  and  removing  it.  .V  glance  at  the  etiology  of  the 
disease  will  show  that  this  is  sometimes  impossible,  but 
whenever  practicable,  it  should  be  done. 

Thus,  iu  uterine  cancer,  while  au  ultimate  cure  by  re- 


75  1. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Metritis. 
Miasm. 


moval  of  the  cause  is  beyond  our  reach,  the  diseased 
tissue  maj'  often  be  removed  temporarily  by  simple 
amputation  of  the  cervix,  by  Schroeder's  method  of 
supra-vaginal  amputation  ;  or,  should  the  disease  have 
invaded  the  vaginal  walls,  by  a  thorough  curetting,  fol- 
lowed by  the  thermocautery.  These  means  will  long 
'keep  the  disease  in  abeyance,  and  effectually  check  the 
metrorrhagia 

Where  polypous  tumors  exist,  they  are  to  be  treated  by 
avulsion,  or  by  excision  of  the  pedicle  with  curved  scis- 
sors. When  this  has  been  done  thoroughly,  and  the  base 
perhaps  touched  with  Churchill's  tincture  of  iodine,  I 
have  never  known  the  haemorrhage  to  return. 

Fungous  endometritis  can  only  be  treated  successfully 
by  the  cureth ,  which,  in  modern  practice,  has  almost  en- 
tirely supplanted  intrauterine  medication  ;  although,  in  a 
limited  class  of  cases,  the  latter  retains  a  distinct  value. 

The  choice  of  curettes,  the  method  of  using  them,  and 
the  cautions  requisite  in  their  employment,  have  already 
been  fully  described  (v.  Menorrhagia),  and  need  not  here 
be  repeated. 

Submucous  fibroids,  if  developed  at  the  fundus  of  the 
womb,  are  best  treated  by  thorough  curetting  of  their  sur- 
face. When  found  on  the  walls  (sides)  of  the  uterus  or 
about  the  cervix,  they  majr  be  safely  removed  by  Em- 
met's scissors,  or  Thomas'  spoon-scoop,  after  splitting 
'heir  capsule.  When  using  these  instruments  near  the 
•fundus  the  greatest  caution  is  requisite  to  prevent  per- 
foration of  the  uterine  wall,  which  has  occurred  three 
vimes,  with  f aj,al  results,  within  the  writer's  knowledge,  in 
the  New  York  Woman's  Hospital  alone 

Uterine  sarcoma,  if  fully  made  out — which  can  only  he 
done  by  careful  microscopical  examination — justifies,  and 
requires,  hysterectomy. 

In  the  case  of  metritis  (q.  v.)  the  usual  treatment  ap- 
propriate to  that  malady  is  required  to  check  the  accom- 
panying metrorrhagia.  Charles  Carroll  Lee. 

MEZEREON.  {Mezereum,  U.  S.  Ph.;  Mezerei  Cortex, 
Br.  Ph.;  Me:ereon  on  Bois  gentil,  Codex  Med.).  The 
barks  of  several  species  of  Daphne  are  collected  and  sold 
tinder  the  above  names  ;  thus  the  U. 
S.  Ph.  admits  "  D.  Mezereum  Linn, 
and  other  species  ; "  the  Br.  Ph. 
"  D.  Mezereum  and  D.  Laureola 
Linn."  The  French  Codex  restricts 
the  name  properly  to  the  first-named 
species,  but  also  recognizes  D.  Gni- 
dum  Linn,  as  Oarou  im  Sainbois. 
The  genus  is  essentially  of  Euro- 
pean and  Asiatic  origin,  and  com- 
prises about  thirty-six  species  of 
trees  and  shrubs,  with  tough,  ini- 
tiating, and  acrid  bark,  and  generally 
evergreen  leaves,  and  pretty,  usually 
fragrant,  flowers.  Several  species 
are  cultivated  as  ornamental  shrubs. 

D.  Mezereum  is  a  small  shrub 
from  one  half  to  one  metre  high, 
with  smooth,  slender,  silvery-gray 
branches,  and  sessile,  lanceolate, 
rather  blunt,  smooth,  alternate,  de- 
ciduous leaves.  Flowers  pink,  clus- 
tered in  the  axils  of  the  last  year's 
leaves,  tetramerous,  with  eight  sta- 
mens in  the  throat  of  the  corolla,  and 
a  free,  one-celled,  one-ovuled  ovary. 
Fruit  a  bright-red  berry.  D.  Laure- 
ola has  larger,  wavy,  obovate,  lan- 
ceolate, evergreen  leaves,  and  small, 
greenish,  winter-blossoming  flowers. 

I).  Qnidum  Linn,  has  smooth, 
linear,  lanceolate,  evergreen  leaves, 
and  white  or  pink  flowers  in  the  axils  of  the  leaves,  etc. 
All  these  Daphnes  are  natives  of  Central  Europe  and 
Asia. 

Mezereon  bark  is  collected  in  winter,  and  imported  in 
rolls  or  bundles ;  is  in  long,  very  tough  strips  which  curl 
jnward  on  drying.     Externally  it  is  smooth,  grayish,  or 


Fig.  2213.— Flowering 
Stem  or  Daphne  Mez- 
ereum.    (Baillon.) 


reddish-brown,  with  transverse  scars  and  minute  blackish 
dots  ;  internally  whitish  and  silky.  The  corky  and  bast 
layers  are  easily  separable;  odor  slight  (when  dry),  taste 
very  acrid.  The  fresh  bark  is  actively  irritant  to  the 
skin,  and  may  be  used  as  a  vesicant.  The  dried  bark 
moistened,  or  a  decoction  made  from  it,  has  the  same  qual- 
ities. For  this  quality  it  is  made  into  liniments  and  oint- 
ments abroad. 

Composition.  —  Mezereum  resin,  a  yellowish-brown, 
shining,  non-crystalline  substance  of  sharp,  burning  taste, 
and  very  irritating  action  upon  the  nasal  mucous  mem- 
branes and  skin,  is  the  irritating  constituent.  Daphnin  is 
a  crystalline,  bitter,  neutral  glucoside,  not  important. 

Action  and  Use. — Of  the  irritating  character  of  the 
bark,  due  to  the  above-named  resin,  and  its  application  in 
blistering  fomentations,  linime-its,  etc.,  perhaps  enough 
has  been  said.  It  is  not  so  desirable  for  use,  in  this  coun- 
try at  least,  as  several  better  known  and  more  reliable 
rubefacients — ginger,  for  instance,  or  cantharides.  Inter- 
nally it  has  been  given  in  chronic  rheumatism,  in  syphi- 
lis, "scrofula,"  etc,  with  no  definite  reason  and  no  ad- 
vantage. In  overdoses  it  is  a  gastrointestinal  irritant 
poison. 

Administration. — Pieces  of  the  bark  soaked  in  vine- 
gar are  sometimes  used  as  slow  blisters.  For  internal 
use  the  dose  of  the  bark  is,  say,  half  a  gram  or  a  little 
more  ;  it  is  very  seldom  given  alone.  Our  officinal  pre- 
parations are:  Compound  Decoction,  and  Compound  Ex- 
tract of  Sarsaparilla  (Extraetum,  Deeoctum  Sarsapa/rilla 
Comp.),  and  the  Extract  and  Fluid  Extract  of  Mezereon 
(Extraetum  Mezerei  and  Ex.  Mezerei  Fluidum). 

Allied  Plants. — The  order  Thymelacece,  comprises 
several  hundred  plants,  mostly  shrubs  and  trees  of  the 
Eastern  Hemisphere,  but  none  of  much  economic  value. 

Allied  Drugs. — Mustard,  Cantharis,  Poison-Ivy,  etc. 
See  also  Sarsaparilla.  W.  P.  Bolles. 

MIASM  is  an  emanation.  In  the  general  acceptation  of 
the  term  it  is  a  disease-producing  agency  which  reaches 
the  human  system  from  the  atmosphere  by  inhalation  or 
cutaneous  absorption.  The  word  is  essentially  generic, 
and  includes  the  essence  of  all  specific  diseases  which  are 
known  to  be  propagated  by  aerial  transmission,  as  well  as 
of  many  morbid  conditions  similarly  propagated,  but 
which,  so  far  as  is  known,  do  not  depend  upon  a  specific 
infection.  Thus  we  have  a  typhus,  a  typhoid,  and  other 
miasms,  which  induce  respectively  their  peculiar  series 
of  morbid  phenomena,  although  the  exposure  of  the  af- 
fected individual  may  have  been  slight  ;  and  non-specific 
miasms,  which  seem  to  affect  the  individual  solely  in  pro- 
portion to  their  intensity,  or  the  duration  of  his  exposure 
to  their  noxious  influence. 

The  possible  existence  of  atmospheric  poisons,  as  ac- 
counting for  fever  and  certain  other  generally  diffused 
diseases,  has  been  held  in  view  by  the  medical  profession 
from  the  earliest  to  the  latest  times.  In  the  ignorance  of 
the  earlier  days  of  medical  science,  these  morbid  influ- 
ences were  materialized  into  hypothetical  entities  inimical 
to  the  human  race.  But  observation  of  the  facts  con- 
nected with  the  spread  of  disease  failed  to  support  this 
doctrine,  and,  indeed,  showed  it  to  be  a  fanciful  assump- 
tion, like  that  which,  from  the  theistic  point  of  view, 
peopled  the  heavens  with  Immortals  for  the  government 
of  sublunary  affairs.  The  essence  of  epidemic  disease 
appeared  to  the  realistic  observers  to  be  so  subtile  as  to 
elude  all  methods  of  investigation,  and  an  expression  was 
given  to  this  subtlety  by  the  assumption  of  a  peculiar 
epidemic  constitution  of  the  atmosphere,  a  theory  which 
has  its  advocates  even  at  the  present  day.  During  our 
civil  war,  many  medical  officers  attributed  the  unfortu- 
nate results  of  the  so-called  spurious  vaccination  to  an  epi- 
demic atmospheric  constitution,  and  at  the  same  time,  in 
England,  Dr.  John  Davy  was  suggesting  the  unknown 
possibilities  of  the  atmospheric  constitution  in  connection 
with  the  subject  of  miasmata.  After  instancing  the  discov- 
ery, by  processes  of  concentration  and  analysis,  of  iodine 
and  bromine  in  the  waters  of  the  ocean,  he  says  .  "Could 
analogous  processes  be  brought  to  the  aid  of  atmospheric 
chemistry,  it  is  impossible  to  say  what  new  substances 
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might  in 'i  bediscovi  red  In  the  aerial  ocean  Thai  ii  must 
contain,  In  however  minute  quantity,  portions  of  every- 
thing gaseous  and  volatile,  i-  manifest  to  reason;  but 
Low  few  of  i  in  ii i  nave  bi  i  n  d<  t»  ted  Ami  thai  ii  must 
dn  also  a  variety  ol  substances  in  the  --•  >1  i< I  form,  in 
impalpable  powder,  is  highly  probable;  the  mattei 
blighl  wafted  bj  the  wind,  the  spraj  of  the  sea  carried 
inland  very  many  miles  bj  the  Btorm,  <lu-t  falling 
showers  over  a  vast  extent  ot  sui  in  favor 

oi  it,  without  taking  into  account  meteoric  stones,  the 
history  of  which  is  ool  less  mysterious  than  that  of  ma- 
laria, and  the  existence  of  which,  though  marked  by 
properties  so  manifest  and  striking,  was  so  long  •  1  i --1  >< • 
tieved,  merely  tiou  to  current  ideas  and 

comi place  knowledge      The  analogii     of  nature  maj 

Ik  siaered  in  favor  ol  different  species  of  malaria.1 

ria,  used  in  a  generic  sense,  includes  the  whole  ol 
the  aerial  miasms  ;  but  the  word  miasm  has  a  more  com- 
prehensive grasp  of  the  morbific  agencies  as  it  retains 
it  -  1  i< « li  1  upon  them  when  accidental  circumstances  give 
them  the  water-  or  the  milk  supplj  as  a  vehicle  for  their 
transmission  instead  of  the  inhaled  air.  Up  to  verj  re- 
cent times  the  pre*  ilenci  ot  paroxysmal  fevers  in  this 
otrj  led  to  the  general  application  of  the  term  miasm 
and  it--  derivatives  to  the  cause  of  these  and  analof 
fevers.  Thus  Dr.  Wood,  in  his  "Practice,"  restricted 
the  term  miasm  exclusively  to  paludal  exhalations,  and 
even  as  late  as  1864  Levick,sin  writing  of  miasmatic  ty- 
phoid fever  (typho-malarial  fever),  says  he  ventured  to 
call  the  disca  e  by  this  name,  instead  of  using  the  term 

malarial,  for  although  ety logically  the  distinction  will 

not   hold,  yet    by  coi on  consent,  in  this  country,  the 

ii  mi  miasmalii  is  accepted  as  bi  longing  to  that  form  of 
poison  which  is  believed  to  be  due  to  paludal  emanations ; 
while  the  term  malaria  applies  with  especial  propriety  to 
what  is  now  regarded  by  some  English  authorities  as  the 
ol  typhoid,  or,  as  they  call  it,  pythogenic 
fever.  At  the  present  time,  however,  miasm  retains  the 
enlarged  signification,  while  malaria  is  restricted,  in  this 
as  in  other  countries,  to  thai  peculiar  miasm  which  was 
thus  named  bj  the  Italian  physicians  (see  Malaria 

The  noxious  emanations  included  under  the  generic 
title  miasm  arc  so  numerous  and  varied  that  efforts 
have,  of  necessity  .  been  made  to  facilitate  their  study  by 
appicpridt]  claooihoation.  Di  Millei  of  New  Sort 
proposed  their  < li \  i-i< m  intokoina  and  idio-miaamata,  the 
former  embracing  all  exhalations  from  the  soil,  and  the 
latter  those  from  the  person  of  the  individual  ;  and  these 
terms  have  obtained  a  certain  degree  of  currency  in  med 
ical  literature.  Bui  they  do  not  appear  to  fulfil  all  the 
requirements  developed  by  scientific  inquiry  into  the 
origin  and  nature  of  the  miasms,  for  the  soil  which 
should  3  ield  a  koino  miasm  may  consist  in  part  of  organic 
matter,  derived  from  the  individual,  and  be  capable  ol 
bag  an  idii  >  miasm. 

The  more  the  air  borne  causes  i>f  disease  are  studied, 

tin    Ii       i mes  the  necessity  for  the  existence  of  the 

word  miasm,  because,  when  the  nature  of  an  emanation 
is  known,  it  maj  be  specialized  in  appropriate  terms  in- 
id  of  remaining  enveloped  in  the  vague  generalization 
oi  an  unknown  emanation  or  miasm.  When  the  as 
phyxia  thai  seizes  an  individual  who  has  ventured  into 
the  depths  ol  a  disused  well  was  definitely  referred  t<> 
the  influence  ol  an  inorganii  gas  normally  presenl  to  a 
small  extern  in  the  atmosphere,  the  list  of  deadly  telluric 
miasms  was  lessened  bj  one;  so,  also,  when  the  bronchitis, 
pneumonia,  and  pulmonarj  consumption  that  arc  bo 
i  to  miners  were  attributed  to  the  irritation  "I"  in- 
haled particles,  and  when  the  colic  and  palsy  of  the  lead 

miners    were    traced    to  the   action    "I    thai   metal.       If  the 

ad  ol  choli  d  to  ll peration  of  a  par- 

ticular bacillus,  the  etiological  atmosphere  lice.. mes 
cleared  of  one  of  the  manj  miasms  with  which  our  ii.r- 
qi  irance  i  ontaminab  d  i  ccounl  satisfactorily 

foi  observed  phenomena  When  summer  catarrh  was 
shown  bj  Blaklej  to  result  from  the  irritation  caused  by 
pollen  grains  in  the  Inhaled  atmosphere,  another  miasm 
was  dissipated.     'The    progress   of    medical    science  is 

lually  undermining  the  applicability  of  the  term  to 


many  of  the  diseases  hitherto  regarded  as  miasmatic, 
jusi  as  in  former  times  the  same  i  substituted  an 

actual  contamination  or  miasm  for  thai  subtile  assump- 
tion, an  epidemic  constitution  of  the  atmosphere. 

Miasms  or  deleterious  emanations  are  evolved  from 
organic  matter  living  or  dead— from  the  former  during 
the  pi  i  histolytic  change,  from  the  latter  during 

the  changes  involved  in  the  reversion  to  the  inorganic 
■  ondition.  The  li\  ing  organism  in  a  state  of  health  gives 
off  gaseous  products  of  the  destruction  of  tissue,  which, 
like  poisons,  are  ,.  m  proportion  to  their  con- 

centration ;  hut  in  diseased  conditions  the  organic  emana- 
tions operate  in  many  instances  independently  of  concen- 
tration, a  small  dose  being  apparently  as  efficient  in 
propagating  the  disease  as  a  large  one.  Dead  organic 
matter  gives  off  volatile  transition-products,  in  the  pro- 
ii'--  ol  ordinary  decomposition,  which  are  dangerous  in 
proportion  to  their  concentration  ;  bul  under  certain  con- 
ditions dead  organic  matter  evolves  the  essence  of  dis- 
ease which,  when  taken  into  the  s_\  stem  even  in  a  minute 
quantity,  becomes  capable  of  inducing  a  specific  result. 
Prom  both  living  and  devitalized  matter  then-  may  issue 
specific  and  non  specific  miasms,  the  latter  operating  as 
a  poison  when  introduced  into  the  Bystem,  the  former  as 
something  more  than  a  poison. 

Tie  nature  and  constitution  of  the  nonspecific  emana- 
tions from  the  living  bodj  an-  unknown.  They  taint 
the  air  by  exhalation  from  the  lungs  and  skin,  and  are 
usually  proportioned  to  the  amount  "f  exhaled  carbonic 
acid,  although  uol  so  readily  diluted  and  dissipated  by 
ventilation  a-  this  inorganic  or  terminal  product  of  the 
normal  metamorphosis  of  tissue.  Carbonic  acid,  how- 
ever, i-  not  responsible  for  the  deleterious  quality  of  the 
respired  air.  inasmuch  a-  this  gas  may  In-  breathed  with 
impunity  w  Inn  evolved  into  the  atmosphere  from  inor- 
ganic  materials  in  proportions  .that  would  be  dangei 
were  its  source  the  respiratory  changes  of  animal  life. 
Tin-  noxious  quality  is  an  attribute  ol  the  organic  exhala- 
tion-. Temporary  exposure  to  their  influence  prodt 
languor,  lassitude,  headache,  drowsiness,  and  a  com  lit  ion 
of  febrile  reaction  proportioned  to  the  concentration  of 
tin-  miasm-.  Prolonged  exposure  t>>  a  diluted  atmos- 
phere gives  a  certain  amount  of  resistance  to  the  acute 
effects  of  the  concentrated  poisonous  influence;  hut  a 
cachectic  condition  is  induced  with  a  strongly  marked 
predisposition  to  internal  inflammations  of  an  adynamic 
type.  These  exhalations  form  a  chief  part  ol  th<  essence 
ot  what  has  been  called  the  ochletfc  miasm,  or  that  de- 
veloped by  overcrowding  and  Inefficient  ventilation,  alj 
though  no  doubt  exhalation-  from  dead  organic  mattes 
or  tilth  contribute  in  the  resulting  morbific  manifesta- 
tions. T\  phus  fever  is  by  many  regarded  as  the  normal 
Offspring   of  a   continued   expo-ure    to   such  eiiianat; 

and  the  occurrence  of  the  disease  in  innumerable  local 

outbreaks  ca ilj  he  satisfactorily  a<  counted  for  on  this 

assumption. 

When    We    go    hack    into    tin-    records    ol     medicine    lo 

sunk  the  etiolog]  ot  a  disease,  we  are  confronted  with 
the  suggestion  that  the  observers  of  those  days  did  not 
have  the  benefit  of  later  experiences  to  guide  their  in- 
quiries.    This  has  weight   in  lowering  our  estimate 

opinion-  formerly  held,  when  the  negative  testimony  of 
the  past  is  opposed  h\  the  posjthe  testimony  of  the  pres- 
ent, as  in  Ihi'  instance  of  scabies ;  hut  when,  as  in  the 
case  of  the  typhus  miasm,  the  experience  <>f  later  days 

ha-  only  continued  the  views  of  the  earlier  W  ri  lei's  on  the 

disease,  these  may  be  accepted  In  evidence  at  the  present 

time,  Pringle,  in  1752,  wrote-  "The  hospitals  of  an 
army,  when  crowded  with  sick,  or  when  the  distempers 

arc  of  a  putrid  nature,  or  at  any  time  when  the  air  is  con- 
lined,  especially  in  hot  and  dry  weather,  produce  a  t. 

malignant  kind  and  very  mortal.     1  have  observed 

the  same  si.rt  arise  in  foul  and  crowded  barracks;  and 
in  transport  -hip-,  when  tilled  beyond  a  due  number  and 
detained  long  by  contrary  winds  .  or  when  the  men  were 
kept  at  sea  under  close  hatches  iii  stormy  weather."  In 
lati  r  times.  Jacquot,  from  hi-  experience  of  the  Crimean 
epidemics,  attributed  the  disease  to  a  concentrated  ani- 
mal miasm  originating  in  conditions  of  overcrowding. 
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During  our  civil  war  all  acute  diseases  became  aggra- 
vated in  proportion  to  the  overcrowding  and  want  of 
ventilation  in  hospitals  and  quarters.  Individual  cases 
of  these  diseases  were  so  modified  by  the  unhygienic  con- 
ditions as  to  resemble  typhus  ;  and  typhoid  and  remit- 
tent fevers,  measles,  pneumonia,  etc.,  were  sometimes 
mistaken  by  our  medical  officers  for  the  jail  or  ship 
fever — the  true  typhus  of  the  European  writers.  Fortu- 
nately, however,  the  perfected  miasm  was  not  elaborated 
in  our  camps  or  hospitals.  But  the  outbreak  among  the 
Union  prisoners  at  Wilmington,  N.  O,  in  1865,  must  be 
accepted  as  a  spontaneous  development  of  the  contagion. 
These  men  had* been  confined  at  Salisbury,  N.  O,  where 
they  were  so  well  guarded  that  only  those  who  were  tired 
of  life  dared  to  touch  the  dead-line  within  their  stock- 
ade. There  was  no  typhus  fever  in  the  Confederacy  at 
the  time.  To  reach  these  Union  prisoners  the  contagion 
had  to  run  the  blockade  from  Europe,  or  pass  through 
the  lines  of  opposing  armies  before  it  could  face  their 
special  guards  in  the  interior  of  North  Carolina. 

Nevertheless,  some  authors  at  the  present  day  consider 
the  disease  as  always  the  offspring  of  a  previous  case. 
Its  essence,  in  their  view,  is  not  an  ochletic  miasm,  but 
a  specific  emanation  or  contagion  from  an  affected  indi- 
vidual. Lebert,  who  at  one  time  subscribed  to  the  doc- 
trine of  a  spontaneous  origin,  in  consideration  of  certain 
facts  observed  during  the  Crimean  war,  became  later  op- 
posed to  this  idea — not  from  the  observation  of  new  facts 
bearing  directly,  and  in  the  nature  of  counter-evidence, 
on  the  subject,  but  because  a  de  novo  origin  was  incon- 
sistent with  the  acceptance  of  the  germ-theory  of  disease. 
"  Whatever  one  may  think,"  he  says,  "  concerning  these 
germs,  it  is  much  more  in  accordance  with  natural  sci- 
ence that  the  fact  of  their  increase  should  depend  on 
pre-existing  germs  rather  than  upon  spontaneous  genera- 
tion, a  theory  continually  further  and  further  banished 
into  the  realms  of  hypothesis."  But  theory  should  be 
subservient  to  facts,  not  facts  to  theory.  Typhus  is  con- 
tagious ;  but  it  has  originated  under  conditions  in  which 
a  previous  case  has  apparently  had  no  part.  Observa- 
tions of  this  character  should  not  be  set  aside  as  inaccu- 
rate, even  although  their  acceptance  might  imply  the 
resuscitation  of  the  exploded  doctrine  of  spontaneous 
generation.  But  it  does  not  do  this.  The  assumption  of 
virulent  qualities  by  an  ordinarily  harmless  bacterium  as 
a  result  of  a  change  in  its  environment,  suffices  to  explain 
the  generation  of  a  typhus  miasm  under  conditions  of 
overcrowding  ;  and  this  assumption  is  authorized  by  the 
changes  that  are  known  to  take  place  in  the  qualities  of 
bacterial  organisms  under  special  cultivation. 

Specific  organic,  emanations  from  living  bodies  differ 
from  poisonous  substances  in  that  they  produce  effects 
that  are  neither  immediate  nor  proportioned  to  the  dose 
of  deleterious  miasm  taken  into  the  system.  Moreover, 
the  newly  affected  body  becomes  a  source  of  infection 
for  others  on  account  of  an  increase  of  the  morbific  prin- 
ciple that  takes  place  within  it.  As  the  yeast  which  de- 
termines the  alcoholic  fermentation  of  sugar  becomes 
augmented  in  the  fermentative  process,  so  the  infectious 
miasm  is  reproduced  manifold  in  the  person  of  the  in- 
fected individual  ;  and  as  the  reproduced  yeast  induces 
no  other  fermentation  than  that  which  gave  it  being,  the 
reproduced  infection,  in  like  manner,  is  capable  of  induc- 
ing no  other  morbid  process  than  that  which  caused  its 
reproduction.  Specific  miasms  from  living  bodies  are 
therefore  equivalent  to  the  contagia  of  diseases  .that  are 
propagated  by  aerial  transmission.  Small-pox,  measles, 
and  scarlet  fever  are  transmitted  by  miasms  that  are 
rarely  spoken  of  as  miasms,  because  the  term  contagion 
defines  their  causative  agencies  with  greater  particularity 
than  the  generic  term. 

Liebig,  from  the  point  of  view  of  the  chemist  and  the 
chemistry  of  his  day,  suggested,  from  the  analogies  of 
fermentation,  a  zymosis  as  the  cause  of  the  reproduction 
of  the  specific  miasmata  in  affected  individuals.  But  the 
discovery  of  the  vital  character  of  fermentative  action 
paved  the  wray  for  a  germ-theory  of  causation  in  those 
diseases  that  had  formerly  been  regarded  as  zymotic. 
Fermentation  is  caused  by  the  action  of  microphytes,  or 


of  a  nitrogenous  diastase  elaborated  by  them.  The  alco- 
holic fermentation  is  associated  with  the  vital  processes 
of  a  fungus.  The  acetic  is  due  to  a  bacterium,  which 
forms  a  pellicle  on  the  surface  of  the  dilute  alcoholic  liq- 
uid. The  transformation  of  urea  into  carbonate  of  am- 
monia by  the  assimilation  of  the  elements  of  water,  is 
effected  by  a  micrococcus  or  by  a  ferment  elaborated  by 
it.  The  lactic  and  butyric  fermentations  are  also  pro- 
duced by  bacteria.  Lastly,  the  complicated  processes  of 
putrefaction,  by  which  dead  organic  matter  is  reduced  to 
a  condition  in  which  its  carbon  and  nitrogen  are  rendered 
assimilable  by  vegetable  life,  are  recognized  as  due  to  the 
life-action  of  a  variety  of  microphytes.  The  organic 
nitrogen  is  reduced  to  ammonia  by  B.  termo,  and  the  or- 
ganic acids  to  simpler  forms  by  other  micro-organisms, 
as  by  the  M.  aceti  on  the  surface  of  the  putrefying  mass  ; 
while  in  the  interior  the  lactic,  butyric,  and  other  fer- 
ments which  operate  in  the  absence  of  oxygen,  attack 
the  carbonaceous  side  of  the  organic  matter.  Meanwhile 
nitrification  is  going  on,  the  nitrogen  of  the  newly  formed 
ammonia  becoming  converted  into  nitric  acid  by  the 
agency  of  an  as  yet  unidentified  microphyte.  Analogy 
readily  suggests  the  presence  of  micro-organisms  in  ex- 
planation of  the  zymosis  that  takes  place  in  the  infectious 
diseases ;  and  since  Obermeier  discovered  the  spirillum 
of  relapsing  fever,  this  theory  has  been  established  on  a 
basis  of  fact  rendered  possible  by  the  improvements 
which  of  late  have  taken  place  in  the  microscope,  and  in 
the  methods  of  those  who  use  the  instrument  in  the 
search  after  the  living  principle  of  the  miasm. 

When  the  active  principle  of  the  miasm  is  reproduced 
in  an  affected  individual,  a  living  contagion  or  germ  is  as- 
sumed, and  the  word  miasm  ceases  to  be  used  as  an  ex- 
pression of  the  condition  of  the  contaminated  air.  But 
the  micro-organisms  constituting  the  germs  of  a  contagi- 
ous disease  do  not  always  exist  in  the  form  of  a  miasm. 
Syphilis  and  hydrophobia  require  inoculation  for  the  in- 
troduction of  their  living  contagia,  which,  as  being  non- 
volatile, have  the  term  virus  applied  to  them.  Although 
small-pox  is  propagated  by  a  miasm,  the  essence  of  the 
correlated  disease,  vaccinia,  is  a  virus.  Moreover,  ba- 
cilli, micrococci,  or  other  organisms  occur  in  the  blood, 
tissues,  or  secretions,  not  only  in  diseases  that  are  propa- 
gated by  direct  contact,  as  syphilis,  or  by  mediate  con- 
tagion, as  small-pox,  but  in  certain  diseases,  as  tubercu- 
losis, in  which  the  contagious  quality  is  by  no  means 
strongly  marked. 

The  connection  betwTeen  these  micro-organisms  and  the 
cause  of  specific  disease  has  not  been  established  beyond 
question  ;  and  doubt  attaches  to  the  germ-theory  on  ac- 
count of  the  similarity  of  the  organisms  found  in  essen- 
tially different  diseases.  These  are  so  minute  that  specific 
differences  cannot  always  be  appreciated  by  the  micro- 
scopist.  The  strongest  opposition  at  present  arises  from 
those  who  acknowledge  the  existence  of  the  bacillus,  but 
grant  it  only  a  harmless  existence  as  the  accompaniment 
of  a  septic  matter  produced  irrespective  of  it.  It  is  al- 
lowed that  bacteria  may  be  the  carriers,  in  certain  in- 
stances, of  this  septic  matter.  On  the  other  hand,  bac- 
teria formed  in  specific  diseases  have  been  cultivated  by 
successive  generations  in  bouillon  and  other  suitable  pab- 
ula  in  an  extended  series,  and  the  latest  crop  has  been  as 
virulent  as  the  original  germs.  Thus  MM.  Bouley  and 
Yulpian,  in  a  report  to  the  Paris  Academy  of  Medicine 
in  1883,  confirmed  the  discovery  of  the  microbe  of  glan- 
ders by  Bouchard,  the}'  having  cultivated  it  to  the  fif- 
teenth generation,  and  thereafter,  by  inoculation  with  its 
latest  progeny,  reproduced  the  specific  disease.  Never- 
theless, it  was  contended  by  M.  Colin  that  such  experi- 
ments merely  showed  that  the  virulence  of  the  poison  of 
glanders  was  capable  of  being  carried  intact  through  so 
many  dilutions  of  bouillon. 

If  the  organisms  are  innocent  except  as  carriers  of  a 
morbific  agent,  the  dilution  effected  by  so  many  successive 
cultivations  requires  the  acknowledgment  of  a  virulence 
which  is  inconsistent  with  experience.  Moreover,  a  light 
attack  should  follow  an  extensive-  dilution  of  a  poison 
which  is  simply  an  organic  compound  and  not  an  organ- 
ism, and  its  effects  should  be  immediate  or  immediately 
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consequent  on  absorption,  as  in  the  case  of  prussic  acid 
or  Btrychnia  .  bul  grave  attacks  occur  from  these  dilu- 
tions, and  there  Is  always  a  period  "i  Incubation. 

It  the  morbific  agent  be  act  redited  with  zymotic  prop- 
erties in  explanation  of  the  severitj  of  the  attacks  after 
successive  dilutions  in  Bterilized  culture  media,  and  an  in- 
cubative period  in  the  indn  idual,  we  are  mel  with  the  ar 

the  known  instability  of  the  albuminoids 

thai  are  capable  of  inducing  :i  catalytic  action,  and  the 
known  stability  of  many  of  the  contagious  principles. 

On  the  other  band,  il  ii  be  allowed  thai  the  organisms 
not  only  carrj  bul  reproduce  the  poison  in  their  growth 
during  the  successive  cultivations,  they  musl  be  accepted 
as  practically  disease  germs. 

When  a  micro-organism,  capable  of  Inducing  morbid 
manifestations  of  a  specific  character,  is  introduced  into 
the  sj  stem,  no  immediate  effeel  is  produced.  The  acarus 
of  scabies  may  reach  the  skin,  bul  il  may  be  Bcrubbed  off 
ceeds  in  burrowing.  The  fungus-spores  of 
porrigo  favosa  or  herpes  tondens  may  in  like  manner  be 
removed  before  they  bave  taken  root.  The  virus  of 
gonorrhoea  may  enter  the  urethra,  bul  il  may  be  washed 
oul  by  an  urinary  flow  or  destroyed  by  the  so-called 
abortive  measures  before  it  has  produced  its  specific 

The  syphilitic  or  hydrophobic  germ  may  be  de 
Btroyed  by  caustic  prior  to  absorption.  Correspondingly, 
there  seems  bul  little  doubt  thai  the  germs  constituting 
the  active  principle  of  the  miasm  of  small-pox,  scarlet 
fever,  ormeasles  may  be  hawked  from  the  fauces  after 
having  impinged  thereon,  or  may  be  destroyed  by  gar 
gles  or  B] ge  applied  medicaments  ;  while  those  of  tu- 
bercular disease,  pneumonic  fever,  etc.,  may  be  removed 
in  the  glairy  mucus  produced  and  coughed  up  by  their 
own  irritanl  qualities,  as  inorganic  atoms  are  extruded 
after  their  accidental  inhalation.  The  via  medicatriz  /<</■ 
tura  is  ever  present,  constituting,  in  these  and  other  in- 
stances thai  will  readily  occur  to  the  mind,  a  preventive 
tdon  of  the  force,  a  via  eonaervatrix  natura — for  the 
tendency  in  the  Living  organism  is  to  progress  in  the  rou- 
tine of  health,  and  to  throw  out  all  matters  that  would 
tend  to  clog  the  wheels  and  interfere  with  this  progress. 
Bence  sternutation,  cough,  vomiting,  and  diarrhoea  have 
their  sanitary  value.  Congestions  on  the  free  surface 
flush  away  a  morbific  intruder ;  inflammations  wall  up, 
isolate,  and  ultimately  extrude  the  offending  material. 
Even  the  blood  which  flows  from  a  slight  wound  is  an 
efforl  in  this  direction,  and  as  the  careless  vaccinator  is 
aw  are,  il  is  often  a  successful  one. 

The  pepsin  orthe  acids  of  the  gastric  juice  appear  to 
exercise  a  destructive  influence  upon  ingested  micro-or- 
ganisms. It  is  an  old  observation,  thai  he  w  ho  is  fasting 
is  more  liable  to  be  attacked  by  infectious  miasms  than 
he  v.  bo  lias  a  full  stomach  When  the  process  of  gastric 
digestion  is  in  operation  then-  is  less  danger,  perhaps  be- 
cause the  micro-organism  which  causes  the  disease  must 
11  ach  the  favorable  alkaline  environment  of  the  intestines 
before  its  \  [tal  activities  are  developed.  Acids  ore  known 
to  be  unfavorable  to  bacterial  growth,  and  an  alkaline 
condition  to  be  favorable.     Sulphuric  acid  has  been  sug 

tested  as  a  prophylactic  of  cholera,  and  experience  in 
icates  it  as  oneofthe  most  efficient  of  the  Bubstances 
thai  bave  been  so  suggested.  A.  sound  digestion  would, 
therefore,  seem  to  be  a  desideratum  as  a  preventive,  or — 
to  extend  the  significance  of  the  statemenl  -the  healthy 
system  can  better  resisl  the  attacks  of  certain  miasmatic 
diseases  than  thai  which  is  enfeebled  by  fasting  or  other 
devitalizing  influi  m 

[n  fact,  much  may  be  said  in  argument  on  behalf  of 
the  origination  of  certain  specific  contagious  diseases. 
like  that  already  urged  foi  typhus  fever  in  this  article, 
from  non-specific  miasms  or  from  micro  organisms,  ordi- 
narily of  a  comparatively  harmless  nature,  which  become 
developed  by  cultivation  in  a  depraved  Bystem  and.  under 
favorable  conditions,  into  virulent  and  specific  pathogenic 
agencies,  Thus  may  we  account  for  the  erysipelas  and 
hospital  gangrene  that  infest  the  crowded  hospitals  <>f 
war  times  The  diphtheria  thai  Beizes  convalescents 
from  acute  diseases  appears  also  to  be  due  to  s  similar 
assumption  of  virulent  qualities  by  an  ordinarily  harm 


less  buccal  parasite,  if.  indeed.  In  this  case  the  bacteria 
be  not  merely  a  regionic  association,  and  the  disease  a 

local    inllaniniati'iii,  assuming  unusual    characters  owing 

to  the  constitutional  state  of  the  individual  attacked. 
The  diphtheritic  case-  of  our  civil  war  were  apparently 
local  inflammations  modified  by  an  existing  cacntemia. 

Disease  i-  mil  always  due  to  the  direct  action  of  an  ex- 
ternal cause.  Material  alterations  in  the  liquids  of  the 
body  were,  for  ages,  regarded  as  the  efficient  cause  of  many 

clinical    phenomena.       Kven  in  the    literal  lire  of   the) 

cut  day  we  ".  i  asionally  find  a  reversion  to  old  modes  of 
thought,  expressed  in  language  consistent  with  modern 
physiological  knowledge.  Impressions  on  the  nervous 
system  generally  figure  as  the  immediate  cause  of  the 
changes  in  the  humors,  it  is  certain,  however,  that  al- 
tered and  retained  secretions  are  potent  causes  of  ill 
health  The  transitional  products  of  the  decomposition 
of  the  effete  material  of  the  tissues  are  comparatively 
unknown.      In  the  State  of  health  they  do  not  accumulate 

within  the  system.  But  even  the  ultimate  or  terminal 
products  are  deleterious.  When  the  blood  is  surcharged 
with  carbonic  acid  the  individual  dies  asphyxiated ;  when 
urea  is  retained  coma  supervenes.  During  the  waste  of 
tissue  and  absence  of  excretion  thai  are  combined ina 
prolonged  febrile  attack  irrespective  of  its  cause,  typhoid 
or  adynamic  Bymptoms  are  developed.  Pneumonia 
mittenl  fever,  or  any  febrile  disease  of  seme  continual, 
may  assume  the  clinical  features— rapid  and  increasing 
prostration,  muscular  twitchings,  black  tongue,  muttering 
delirium,  and  coma  — which,  being  inure  commonly  B 
iii  enteric  fever,  bave  been  generally  spoken  of  as  typ) 
symptoms.  Thi  Be  arc  the  consequences  of  a  systemic 
poisoning  by  retained  transitional  products.  The  clini- 
cal reporter  states  in  such  cases  that  the  disease  assumed 
a  typhoid  character.  We  have  already  seen  that  a  con- 
centration of  non-specific  human  miasms  due  to  over- 
crowding, gives  a  typhoid  tendency  to  disease  in  the 
individual  exposed  to  its  pathogenic  influence.  Concen- 
tration in  the  individual  by  a  failure  of  the  eliminative 
process  has  similar  tendencies.  The  patient  becomes  af- 
fected by  a  s,]i'  generated  miasm  which  has  never  I 
evolved.  But  in  this  there  is  do  assumption  of  virulence 
by  hypothetical  germs.  The  comparatively  recent  dis- 
covery of  the  ptomaines  suggests  caution  in  the  accept- 
ance of  a  living  germ  as  the  causative  agenl  of  all  the 
morbid  phenomena  that  are  associated  with  contagious 
diseases  The  tendency  to  diphtheritic  inflammation  of 
the  mucous  membranes  in  the  cachectic  individual,  may 
in  as  independent  of  an  associate  d  micro-organism  as  the 
typhoid  tendency  in  the  prolonged  febrile  case  ap] 
to  be. 

The  exist  dice  of  the  ptomainM  has  been  fully  eonti  rtned 
since  Sclmi.  in  1872,  presented  to  the  Academy  of  Bo- 
logna a  paper  on  the  basic  organic  compounds  or  alka- 
loidal  matters  which  hi'  had  separated  from  partially 
ill  composed  viscera  by  the  Otto-Stas  method  for  the  iso- 
lation of  the  alkaloids.  I'anuin.  indeed,  in  1856  had  ob- 
tained a  ] H  lisoi ions  extract,  w  Inch  he  called  sepsine,  from 
putrefied  flesh,  and  a  few  years  later  other  experiment- 
ers extracted  from  decomposing  animal  matters  poison- 
ous substances  which  they  considered  different  from  those 
obtained  up  to  that  time.  The  first  of  these  cadaveric 
alkaloids,  separated  and  described  by  Sclmi,  resembled 
curare  in  its  action  on  the  animal  organism.      Many  were 

found  to  be  poisonous,  resembling  the  action  of  strychnine, 

Conine,  morphine,  etc.  Their  discovery  throws  light, 
not  only  on  the  bad  effects  produced  in  some  instances 
by  certain  animal  matters  which  have  passed  into  the 
putrefactive    State,    but    also   on    those    obscure   cases    in 

which  poisonous  effects  have  followed  the  ingestion  of 

matters  of  simply  doubtful  quality.  Hut  the  experiments 
of  Arm  and  (.lauiier  indicate  that  such  alkaloids  arc  pro- 
duced in  BOme  of  the  secretions  of  the  living  body,  as  in 
the  saliva  and  urine.  These  disco\  cries  are  important, 
as  suggested  above,  in  connection  with  certain  morbid 
conditions  resulting  from  retained  and  altered  secretions. 
It  does  not  appear  thai  the  poisOOOUS  principles  preexist, 
it;  the  Kedtny  secretions  :  they  are  formed  during  the 
1  processes  of  extraction.    Weight  forweight,  so  far  as  our 
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present  knowledge  goes,  the  ptomaine  is  less  energetic  in 
its  action  than  the  vegetahle  alkaloid  which  it  resembles. 
Nevertheless,  it  must  be  remembered,  that  in  the  decom- 
positions which  take  place  during  the  retrogressive  meta- 
morphosis of  organic  compounds,  many  complex  sub- 
stances are  formed  and  exist  but  a  short  time  before  their 
transformation  into  others  of  a  more  stable  and  better 
known  nature  ;  and  some  of  them  may  be  of  a  more 
deadly  character  than  those  which  have  already  been  iso- 
lated and  described. 

If  the  germ  of  the  contagious  disease  lodge,  notwith- 
standing the  operation  of  the  vis  conservati'ix  natures,  an 
immediate  effect  may  be  produced,  or  it  may  not.  The 
skin  is  sensitive,  and  the  burrowing  of  the  acarus  is 
recognized  by  the  itching  and  the  local  inflammatory 
conditions  which  are  its  attendants.  The  skin  is  visible, 
and  low  grades  of  congestive  or  inflammatory  action  un- 
accompanied with  pain,  as  in  certain  parasitic  skin  dis- 
eases, may  be  recognized  by  colorations.  But  the  germ 
which,  in  full  possession  of  its  vitality,  impinges  on  the 
fauces,  enters  the  lungs  or  intestines,  and  meets  with  con- 
ditions favorable  to  its  development,  may  be  present  for 
some  time  without  giving  any  sign  of  its  presence.  The 
mucous  lining  of  the  interior  canals  is  not  so  sensitive  as 
the  skin,  and  minute  points  of  inflammatory  action  do 
not  manifest  their  existence  until,  in  the  aggregate,  they 
are  of  sufficient  extent  to  interfere  with  healthy  action, 
or  until  the  germ  has  so  multiplied  that  it,  or  some  dele- 
terious matter  elaborated  by  it,  suffices  to  produce  a  con- 
stitutional disturbance.  Thus,  pulmonary  tubercle  may 
not  be  recognized  until  the  apex  of  the  lung  has  become 
more  or  less  consolidated,  or  until  a  concurrent  local  in- 
flammation has  attracted  attention  to  the  part  ;  abdom- 
inal tubercle,  until  the  mesenteric  glands  have  been  so 
affected  as  to  interfere  with  nutrition,  or  the  local  irrita- 
tion has  given  rise  to  diarrhoea  or  to  a  chronic  peritonitis. 
In  diseases  characterized  by  an  acute  specific  febrile  ac- 
tion, as  the  eruptive  and  other  contagious  fevers,  a  cer- 
tain period  elapses  before  the  propagation  of  the  germ 
enables  it  to  give  symptomatic  evidence  of  its  presence  ; 
and  as  the  conditions  in  one  susceptible  person  have  a 
genera!  similarity  to  those  in  another,  the  period  of  incu- 
bation does  not  differ  materially  for  the  same  disease  in 
different  persons.  Small-pox  has  an  incubative  period  of 
about  two  wTeeks  ;  measles,  of  one  week  ;  scarlet  fever, 
of  two  or  three  days.  Instances  of  variation  from  the 
average  period  express  variations  in  the  condition  of  the 
individual  presenting  the  soil  for  germination. 

Non-specific  miasms  from,  dead  organic  matter  consist, 
so  far  as  known,  of  the  emanations  from  sewers,  cess- 
pools, etc.,  and  the  bacteria-laden  gases  of  ordinary  putre- 
faction. Hydrosulphuric  vapors  are  exceedingly  mal- 
odorous, but  the  evidence  of  their  unwholesomeness  is 
not  so  positively  defined.  According  to  Dr.  Parkes,  the 
inhalation  of  sulphuretted  hydrogen  has  in  some  instances 
appeared  to  be  harmless,  in  others  hurtful.  The  men 
employed  in  making  the  Thames  tunnel  were  exposed  to 
this  gas  from  the  decomposition  of  iron  pyrites,  and  ap- 
parently, in  consequence,  became,  after  a  time,  very  feeble 
and  anaemic.  Headache,  vertigo,  perspirations,  asthenia, 
spasms,  tremblings,  and  even  tetanic  convulsions  have 
been  attributed  to  its  inhalation,  and  the  development  of 
boils  to  its  ingestion  in  the  drinking-water.  According 
to  Barker,  sulphuretted  hydrogen  produces  intestinal  dis- 
orders and  prostration,  while  sulphide  of  ammonium  sets 
up  a  class  of  symptoms  resembling  closely  those  of  ty- 
phoid fever. 

But  the  organic  emanations  associated  with  these  sul- 
phuretted compounds,  if  not  the  latter  alone,  induce 
febrile  and  diarrhoeal  attacks  of  a  severity  proportioned 
to  the  concentration  and  the  duration  of  the  exposure. 
Diarrhoea  among  the  wounded  prisoners  exposed  to  the 
effluvia  from  an  uncared-for  battle-ground  has  often 
seemed  due  to  the  organic  emanations  and  putrefactive 
gases  from  the  carcasses  of  unburied  horses  in  their  neigh- 
borhood. Cholera  infantum  is  a  disease  of  hot  weather, 
when  the  stagnant  atmosphere  in  the  streets  of  our  cities 
is  laden  with  the  bacterial  organisms  connected  with  the 
putrefactive  process.     Under  such  conditions  the  vis  con- 


si  rratri.r,  natures  requires  a  sound  and  vigorous  system  in 
the  individual  to  repulse  the  continued  attacks  of  the 
pernicious  microphytes ;  or,  in  the  language  of  another 
theory,  to  resist  .the  epidemic  tendency  to  diarrhoeal  dis- 
ease. Children  appear  particularly  susceptible  to  the 
influence  of  sewer  or  cesspool  air.  Sometimes  distinct 
febrile  attacks  are  associated  with  the  diarrhoea,  and  in 
many  instances  it  seems  doubtful  whether,  indeed,  a 
specific  miasm  be  not  present. 

Specific  miasms  from  dead  organic  matter  embrace 
chiefly  the  causes  of  the  various  morbid  conditions  that 
have  been  referred  to  malaria,  the  distinctly  paroxysmal 
fevers,  sub-continued  remittents,  adynamic,  malarial, 
and  congestive  fevers,  and  the  cachexia  known  under 
the  name  of  chronic  malarial  poisoning.  But  this  sub- 
ject is  not  infrequently  complicated  by  the  persistence  of 
the  contagia  developed  hy  the  living  body.  The  con- 
tagion of  typhoid  fever,  for  instance,  has  been  known  to 
be  so  frequently  exhaled  from  an  organic  soil  as  to  sug- 
gest its  elaboration  and  evolution  from  the  dead  organic 
matter,  instead  of  its  preservation  and  reproduction  in 
that  matter  from  its  origin  in  a  living  body.  An  uncer- 
tainty exists  as  to  whether  typhoid  fever  is  to  be  regarded 
as  a  contagious  or  a  miasmatic  disease — viewing  con- 
tagion as  derived  from  the  morbid  processes  of  the  living 
body,  and  miasmas  emanating  from  natural  changes  in 
devitalized  matter.  Some  deny  the  contagious  qualities 
of  the  fever,  allowing  it  only  an  indirect  infection  through 
the  medium  of  the  enteric  discharges.  Others  deny  it  a 
miasmatic  character,  holding  that  it  is  always  derived 
from  the  contagion  of  a  pre-existing  case.  All  are  agreed, 
however,  that  the  excreta  of  the  typhoid  fever  patient 
contain  a  material  which,  although  not  specifically  hurt- 
ful when  recent,  becomes,  after  a  time,  capable  of  trans- 
mitting the  disease  to  those  who  are  susceptible.  Murchi- 
son  contends  that  a  soil  contaminated  with  human  filth 
will,  under  propel'  conditions  of  temperature  and  moist- 
ure, evolve  a  specific  typhoid  miasm  irrespective  of  the 
presence  of  the  discharges  from  an  antecedent  case.  His 
views  are  not  generally  accepted  by  medical  men  in  this 
country,  as  so  many  illustrations  have  been  noted  of  ex- 
cremental  tilth  without  typhoid  developments,  until  after 
tiie  known  introduction  of  the  disease  by  an  infected  in- 
dividual. The  foul  soil  then  becomes  a  breeding  place 
for  the  exotic  disease  which  prevails  as  an  endemic. 

The  association  of  enteric  fever  with  excremental  filth 
was  accepted  as  explaining  the  prevalence  of  the  disease 
in  cities  which  had  been  freed  from  the  paroxysmal 
fevers  by  subsoil  drainage  and  surface  improvements. 
The  sewers  were  regarded  as  an  abiding  source  of  infec- 
tion ;  a  contagious  centre  from  which,  by  means  of  the 
sewer-gas  or  air,  the  disease  might  penetrate  into  every 
house  having  the  sanitary  convenience  of  water-carriage 
for  the  removal  of  the  solid  and  liquid  wastes  of  human 
life.  So  many  instances  of  the  propagation  of  typhoid 
by  the  exhalations  from  an  infected  organic  mass  have 
been  recorded,  that  the  emanations  from  the  sewers  must 
be  regarded  as  dangerous  in  this  connection.  But  it 
seems  unlikely  that  the  typhoid  fever  of  cities  is  chiefly 
propagated  by  the  air  of  the  sewers,  as  was  believed  a 
few  years  ago.  Great  care  has  been  given  to  the  seals 
and  trails  that  protect  the  atmosphere  of  the  house  from 
an  invasion  of  sewer-air  by  way  of  the  plumbing  fixtures, 
but  it  is  not  evident  that  the  prevalence  of  typhoid  fever 
lias  been  materially  lessened  thereby.  Indeed,  leakage 
from  a  contaminated  soil  into  the  well-water  supply  has 
been  accepted  as  the  main  agency  of  propagation,  not 
only  in  urban,  but  in  rural  districts.  Typhoid  fever  has 
been  so  frequently  traced  along  the  circuit  of  an  infected 
drinking-water  that  a  well,  suspected  of  sewer  or  cess- 
pool contamination,  is  unhesitatingly  condemned  by  our 
officers  of  health.  In  some  cities,  as  Brooklyn,  Long 
Island,  all  the  wells  have  been  disused  as  possible  pro- 
pagators of  typhoid  fever.  Indeed,  public  water-sup- 
plies from  lakes  and  rivers  are  not  free  from  the  suspicion 
of  disseminating  the  disease  if  they  become  tainted  with 
an  inflow  of  sewage.  Recently  the  town  of  Plymouth, 
Pa.,  was  severely  visited  by  a  typhoid  epidemic  due  to 
the  infection  of  its  water-supply. 
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But,  although  a  contaminated  water  has  been  estab- 
lished i'\  repeated  observations  as  the  chiel  factor  in  the 
propagation  <>i  typhoid  fever,  the  emanations  from  sew- 
era  cesspools,  vaults,  or  other  receptacles,  or  accumula- 
tions "i  decomposing  tilth  of  animal  origin,  have  nol  been 
relies  edol  res] sibility  in  the  Bpread  of  the  disease.  Per- 
haps all  medical  men  admit  that  it  may  in-  propagated  by 
miasmatic  influences  from  Buch  accumulations,  after  their 
infection  bj  the  dejecta  of  a  previous  case.  I>ut.  he-id.  - 
these  specifically  infected  Bources  of  exhalation,  many 
medical  men,  particularly  those  practising  in  country  die 
tricts,  regard  enteric  fever  as  originating  in  thede< 
position  of  organic  matters  in  the  soil,  independently  of 
the  existence  of  anj  previous  case  of  the  disease,  and  in- 
dependently even  of  the  presence  of  animal  excreta. 
Thej  refer  it  to  an  emanation  from  the  same  Boils  that, 
under  other  conditions  of  heat  and  moisture,  give  issue 
to  a  malarial  miasm.  The  annual  wave  of  prevalenc 
t\  phoid  fever  is.  in  this  country,  spread  over  the  months 
of  Angust,  September,  and  October,  and  it  is  greatest 
in  those  hot  and  dry  seasons  which  seem  unprolific  ol 
malarial  diseases  from  their  very  dryness.  Tnej  recog 
aize  that  when  the  fever  has  made  its  appearance  it  may 
be  propagated  from  the  first  case  by  direct  or  indirect 
contagion,  constituting  a  secondary  epidemic  from  a  local 
focus;  but  hold  that  the  origination  of  the  disease  is,  in 
many  thoroughly  investigated  instances,  wholly  indepen- 
dent Qf  the  contagion  or  germ  from  a  previous  case  of  the 
ill-  ase  Dr.  Cabell,  of  the  University  "t  Virginia,  was 
the  first  writer  who  consolidated  the  views  of  a  number 
oi  American  practitioners  "<\  this  subject,  lie  gave  them 
expression  in  ls77,  in  a  pamphlet  reprint  of  a  paper  on 
the  etiologj  of  typhoid  fever,  read  before  the  American 
Medical  Association,  which  showed,  by  the  concurrent 
testimony  of  many  observers,  that  fevers  having  the  clini- 
cal characteristics  of  enteric  fever  prevailed  over  large 
areas  of  country,  generally  succeeding  a  like  prevalence 
of  the  periodic  fevers,  which,  in  a  verj  great  degree,  Bub- 
sided  on  the  appearance  of  the  typhoid  affection. 

Country  practitioners  have  much  better  facilities  for 
studying  a  question  of  this  kind  than  their  city  brothers. 
The  environment  of  their  cases  is  less  complicated,  and 
iu  many  instances  they  have  been  familiar  for  years  with 
the  affected  individual,  his  family,  home,  journeyings, 
visitors,  neighbors,  and  all  matters  bearing  on  the  origin 
of  the  disease.  When  the  previous  case  is  denied  by  an 
unbiassed  investigator  who  has  his  work  of  investigation 

simplified  by  favorablec litions,  his  conclusions  should 

have  too  much  weight  to  In-  set  aside  because  inconsist- 
ent with  preconceived  ideas. 

The  enthusiasm  with  which  the  germ-theory  of  disease 
has  been  adopted,  of  late  years,  has  proved  an  obstacle  to 
the  calm  investigation  of  all  the  facts  connected  with  the 
etiologj  oi  typhoid  fever.  Because  the  contagion  of 
small  pox  i-  Known  to  he  a  morbid  product  of  the  human 
organism,  and  propagated  only  from  one  system,  directly 
or  indirectly,  to  another,  it  was  assumed  that  the  conta- 
gion of  typhoid  is  also  derived  solely  from  the  human 
Bystem,  ami  that  it-  presence  in  one  person  presupposes 
its  derivation  from  another  who  had  been  similarly  af- 
fected The  mode  of  propagation  of  smallpox  some- 
times eludes  detection ;  yet  we  do  not  on  this  account  be- 
lieve in  its  spontaneous  generation.     It  i-  argued  from 

this  that   the  so  called  il,    nOVO  ea-e-  of  typhoid  arc  merely 

those  iii  which  our  knowledge  and  methods  of  observa- 
tion are  at  fault;  that  the  antecedent  Case  hai  1  an  exist- 
ence, although  we  ate  unable  to  trace  the  connection. 
Hence,  when  an  outbreak  of  typhoid  occurs,  the  etTorts 
at  investigation  become  1 ften  valueless  by  overlook 

in-    the    fact-   in  a  search   tor   the    hypothetical    previous 

case.  The  tact  that  the  germ  of  typhoid  is  nol  directly 
contagious  like  that  of  small  pox.  destroys  the  influence 
of  an  argumenl  based  on  analogy,  Bmall-pos  is  com- 
municated directly  from  the  affected  to  the  healthy  sys- 
tem. Typhoid  is  not  thus  direct]}  contagious.  Small- 
poi  never  originates  outside  of  an  infected  system;  hut 

manifestly,  it  does  not   follow    that  a  like  Statement  holds 

tin  tin-  instance  of  t\  phoid  fever, 
indeed,  there  is  bo  little  analog]  between  the  contagion 


of  typhoid  and  that  of  a  truly  contagious  disease  propa- 
gated only  from  man  to  man  by  a  specific  organism,  that 
Leibermeister  threw  enteric  fever  from  the  li--t  oi  conta- 
in diseases,  and  placed  it.  with  cholera  and  dysentery, 
in  a  class  bj   themselves.     This   (la--  he   named    m 

tagtous  :  miasmatic  because  the  essence  of  the 
disease  i-  evolvi  d  from  decomposing  organic  matter,  and 
contagious  because  the  organic  material  from  which  this 
miasm  is  elaborated  has  a  derivation  from  the  affected 
body. 

The  records  of  country  practice,  in  asserting  the  d» 
novo  origin  of  the  fever,  deny  this  derivation,  yet  permit 
the  term  miasmatic-contagious  to  be  applied  to  the  dis- 
ease ;  miasmatic  because  emanating  from  the  decomposi- 
tion of  organic  matter,  and  contagious  because,  after  hav- 
inaicd  as  a  miasm,  it  is  susceptible  of 
transmission  indirectly  from  person  to  person,  without  a 
reversion  to  the  condition-  of  the  dt  novo  origination. 
Nature  doe- not  operate  per  saltan.  Species  touch;  the 
limits  of  genera  are  undefined  ;  families  affiliate  in  their 
generic  characters ;  the  fauna  and  Bora  extend  in  a  con- 
tinuous Beries.  This  is  bo  well  known  that  when  a  gap 
occurs  we  search  for  the  missing  link.  In  studying  the 
etiology  of  specific  diseases,  malaria  is  found  to  be 
evolved  as  a  miasm  from  organic  matter,  and  it  has  no 
contagious  qualities.  Smallpox  is  due  to  a  contagion 
which  never  reverts  to  a  miasmatic  origin.  Typhoid 
fever  and  its  congeners,  anion-  which,  as  we  have  seen, 
typhus  fever  must  in- included,  are  the  connecting  links, 
miasmatic  on  the  one  hand,  contagions  on  tile  other. 

The  conditions  that  determine  the  evolution  of  the 
typhoid  miasm  are  unknown.  Progress  will  he  made  in 
this  study  when  the  specific  progenitoi  of  the  causative 
germ  ceasi  -  to  obscure  the  view.  Meanwhile  it  is  recog- 
nized that  a  continuance  of  hot  weather  will  evol 
typhoid  miasm  from  a  soil  which  may  not  be  filthy  in  the 
ordinary  acceptation  of  that  term.  ]);-.  George  Derby, 
of  the  Massachusetts  Board  of  Health,  furnished,  in  1871, 
evidence   that    in    the    country   districts  of   his  State  the 

most  frequent  single  cause  to  which  the  prevalence  of 
typhoid  fever  mjght  he  attributed,  was  the  exposure  of 
the  bottoms  of  ponds  and  reservoirs  in  seasons  of  un- 
usual heat.  Dr.  Cabell,  in  summing  up  his  evidence, 
said  :  "  There  ate  vet  many  unsolved  mysteries  with  re- 
gard to  the  conditions  of  the  development  and  spread  of 
this  level-,  ami  it  is  to  he  regretted  that  the  exclusive 
ascription  of  it-  generation  to  the  influence  of  putrescent 
sewage  contaminating  the  air  we  breathe  or  the  water  we 
drink,  should  he  permitted  to  divert  the  attention  of 
competent  observers  from  other  less  easily  assigned,  but 
possibly  equally  influential,  agencies."  Dr.  Pinckney 
Thompson,  of  Kentucky,  in  lSs:',.  held  similar  views, 
ami  gave  numerous  instances  of  the  spontaneous  origina- 
tion of  the  disease  in  sparsely  settled  districts,  where  pre- 
vious cases  could  not  have  escaped  detection.  Dr.  Far 
quharson,  of  Iowa,  in  the  same  year,  formally  announced 
his  belief  in  the  origination  of  typhoid  from  unknown, 
hut  not  necessarily  filthy,  conditions  of  the  soil. 

But  other  health  officers,  sincerely  interested  in  the  pro- 
tection of  the  public  health,  objected  to  giving  publicity 
to  this  doctrine,  lest  it  might  interfere  with  their  efforts 
to  impriive  the  sanitary  condition  of  tlie  people.  A  py- 
thogenic  origin  or  a  tilth  factor  in  the  propagation  of  t lie 
disease  i-  readily  accepted  by  the  public,  and  constitutes 
a  pow  erful  argument  in  favor  of  general  cleanliness.  The 
negligent  ate  ever  ready  to  argue  in  defence  of  their  neg- 
ligence ;  and  it  was  conceived  that  if  a  <h  novo  origin, 
If.  m  unknown  telluric  conditions,  were  allowed  for  ty- 
phoid, our  boards  of  health  would  he  constantly  met  with 
the  argument— -cut  bonof—the  cleanliness  you  desire  i-  a 
work  involving  much  trouble,  yet,  when  achieved  by 
unremitting  efforts,  it  gives  no  adequate  protection  from 
typhoid  lever. 

There  is.  however,  so  intimate  an  association  between 
disease  and  tilth,  that  typhoid  fever  might  he  wholly  re- 
moved from  tli«-  li-1  of  maladies  that  owe  their  origin  and 
spread  to  the  latter,  without  materially  weakening  thear- 

gument  on  behalf  of  sanitary  cleanliness.  But  an  ac- 
knowledgment of  the  spontaneous  or  miasmatic  origin 
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of  the  disease  does  not  sever  its  connection  with  filth. 
Granting  that  it  may  originate  from  conditions  which  our 
present  ignorance  is  impotent  to  remove,  it  is  well  known 
that  general  unsanitary  conditions  are  the  most  efficient 
agents  in  the  subsequent  propagation  of  the  disease. 

But  at  the  present  day  anomalous  cases  of  fever  are  of 
common  occurrence,  cases  which  do  not  present  the  spe- 
cial symptoms  nor  run  the  usual  course  of  remittent,  ty- 
phoid, or  typhus  fever,  and  which  must  be  set  down  as 
belonging  to  the  category  of  simple  continued  fever. 
There  is  the  ephemeral  fever,  violent  and  short  in  its  dur- 
ation, lasting  only  a  few  hours,  and  terminating  abruptly 
in  perspiration,  diarrhoea,  or  epistaxis,  or  in  a  gradual 
defervescence.  Again,  the  fever  may  be  prolonged  for 
several  days,  constituting  the  s}rnocha  of  Cullen  ;  but  it 
is  unaccompanied  by  the  special  symptoms  which  would 
class  it  with  any  of  the  specific  fevers.  It  resembles  the 
constitutional  disturbance  which  arises  in  connection 
with  inflammatory  action  in  the  system,  but  no  local  in- 
flammation can  be  discovered  of  which  it  is  symptomatic 
Murchison  also  gives  us  the  ardent  continued  fever  of 
the  tropics,  in  which  a  fatal  issue  is  oftentimes  reached 
by  the  supervention  of  coma  or  delirium,  and  an  asthenic 
species  wherein  the  symptoms  are  those  of  typhoid  fever 
without  those  pertaining  to  the  abdominal  lesion.  This 
last  appears  to  be  the  fever  which,  in  this  country,  is  some- 
times specified  under  the  title  of  cesspool  fever.  Before 
the  observations  of  Louis  were  published,  many  cases  of 
typhoid  fever  were  classed  with  those  of  simple  continued 
fevers.  Since  his  observations,  and  more  especially  of 
late  years,  it  seems  probable  that  many  cases  of  appar- 
ently non-specific  fever  have  been  diagnosticated  and 
treated  as  typhoid  in  cities  and  sections  where  that  is  the 
prevailing  fever,  and  as  intermittent  suppressed  by  qui- 
nine, or  remittent  cured  by  that  remedy,  in  malarious  dis- 
tricts. It  is  certain  that  the  acknowledged  action  of 
these  two  poisons  on  the  system  will  not  account  for  all 
the  cases  which  occur  in  practice.  Even  if  a  typho- 
malarial  group  be  instituted  for  the  reception  of  anom- 
alous cases,  there  will  remain  man)' which  are  anomalous 
nevertheless.  These  cases  have  been  ascribed,  in  the  ab- 
sence of  any  evident  causative  agency,  to  some  previous 
exposure  to  the  sun,  to  fatigue,  to  over-eating,  but  in  this 
last  instance  the  fever  may  be  regarded  as  symptomatic 
of  the  irritation  of  the  gastric  and  intestinal  mucous  mem- 
branes, and  not  as  a  so-called  idiopathic  affection.  If 
exposure  to  heat  or  to  cold  be  a  cause  of  these  constitu- 
tional disturbances,  without  the  production  of  local  in- 
flammations of  which  they  are  S3-mptomatic,  it  may  be 
inquired  why  they  do  not  invariably  follow  exposure. 
"We  must  call  in  a  peculiar  condition  of  the  organism  to 
explain  their  occurrence  under  exposures  in  no  degree 
greater  than  those  which  have  been  previously  undergone 
without  injurious  consequences.  If  fatigue  be  a  cause, 
why  are  similar  or  greater  fatigues  more  frequently  fol- 
lowed only  by  the  muscular  pains  which  are  nature's 
indications  for  needful  rest  and  recuperation  ?  Again 
we  must  have  recourse  to  the  unknown  peculiarity  in 
the  vital  condition  of  the  subject.  But  when  we  con- 
sider that  so  many  diseases  of  a  febrile  character  have 
been  referred  to  the  presence  of  micro-organisms  in  the 
system,  we  seem  to  be  authorized  to  look  in  this  direction 
for  the  cause  of  our  simple  continued  fevers.  The  air, 
as  is  well  known,  is  charged  with  micrococci,  bacilli,  and 
fungoid  spores,  and  especially  so  in  the  summer  and  in 
hot  climates,  where  these  fevers  are  of  more  frequent  oc- 
currence and  of  greater  intensity. 

Although  the  records  of  the  practice  of  medicine,  and 
even  the  daily  experience  of  physicians,  show  the  exist- 
ence of  fevers  that  may  be  attributed  with  propriety 
neither  to  the  malarial  nor  typhoid  germ,  nor  to  a  concur- 
rence of  these,  the  enthusiasm  with  which,  of  late,  the  in- 
vestigation of  these  etiological  factors  has  been  prosecuted 
appears  to  have  caused  a  forgetfulness  of  the  fact  that 
fever  may  be  due  to  causes  neither  malarial  nor  typhoid, 
but  to  miasms  which,  like  them,  have  probably  a  particu- 
late and  living  essence.  To  the  organic  analysis  of  air 
and  microscopy,  in  connection  with  clinical  observations, 
must  we  look  for  further  information  in  this  matter. 


The  scope  of  this  article  does  not  admit  of  a  study  of 
the  active  principle  of  the  various  miasms  or  contagia. 
This  belongs  to  the  etiolog}-  of  particular  diseases.  There 
are  two  diseases,  however,  which  prevail  epidemically, 
that  may  be  briefly  mentioned  as  presenting  peculiar  and 
extreme  variations  from  the  ordinary  characters  of  either 
the  specific  contagion  or  the  more  generic  miasm  ;  these 
are  influenza  and  cerebrospinal  meningitis. 

The  miasms  that  arise  from  dead  organic  matter,  as 
well  as  those  emanating  from  diseased  subjects,  are  so 
immediately  diluted,  and,  perhaps,  dissipated  by  their 
diffusion  in  the  atmosphere,  that  a  certain  degree  of  prox- 
imity to  their  source  is  needful  to  the  production  of  their 
deleterious  influence  i  in  the  system.  The  causative  agency 
of  typhus  fever  is  readily  deprived  of  its  virulence  by 
free  ventilation.  But  there  is  a  disease  which  must  be 
made  exceptional  in  this  regard,  because  its  source  is  un- 
known. The  vagueness  of  its  Italian  name — the  influ- 
enza— gives  a  fit  expression  to  our  ignorance  of  the  eti- 
ology of  the  disease.  Miasm  is  too  positive  and  definite 
to  lie  applied  to  its  subtile  cause.  Indeed,  in  the  face  of 
this  obscure  malady  we  may  recognize  the  conditions 
which  led  to  the  adoption,  in  former  times,  of  the  hypo- 
thetical epidemic  constitution  of  the  atmosphere  as  ex- 
planatory of  certain  morbid  phenomena.  A  telluric 
origin  is  inconsistent  with  the  facts  recorded  regarding 
its  epidemic  evolution.  Its  sudden  appearance  after  the 
long  intervals  which  elapse  between  its  successive  mani- 
festations, and  the  rapidity  with  which  it  spreads  over  a 
vast  section  of  the  earth's  surface,  irrespective  of  lines  of 
travel  or  of  prevailing  winds,  cannot  be  accounted  for  on 
the  supposition  of  a  telluric  exhalation.  Nevertheless, 
an  atmospheric  cause  must  be  supposed.  Its  symptoms, 
similar  to  those  well  known  to  be  produced  by  exposure 
to  cold,  have  led  to  the  assumption  that  it  is  dependent 
on  meteorological  changes,  especially  those  attended  with 
low  temperatures  ;  and  as  ozone  is  generally  and  notably 
present  under  such  conditions,  while  its  inhalation,  when 
artificially  produced,  has  occasioned  similar  catarrhal 
symptoms,  it  has  been  supposed  that  a  causative  connec- 
tion existed  between  the  ozonized  condition  of  the  atmos- 
phere and  the  prevalence  of  this  epidemic  disease.  But 
a  more  extended  tabulation  of  the  recorded  epidemics 
shows  that  it  has  prevailed  where  the  temperature  was 
not  low,  and  where  the  ozone  was  not  notably  increased. 
Moreover,  it  is  attended  with  a  prostration  of  the  vital 
powers  which  is  foreign  to  the  catarrh,  known  to  be  the 
result  of  climatic  conditions,  and  which,  by  being  always 
present,  suggests  a  specific  cause  for  the  epidemic  dis- 
ease. And  again,  although  it  is  difficult  to  prove  con- 
tagion in  the  case  of  a  disease  which  is  so  sudden  and 
wide-spread  in  its  epidemic  attack,  there  are  not  wanting 
in  medical  literature  cases  which  are  suggestive  of  a  con- 
tagious quality.  A  specific  miasm  must,  therefore,  be 
looked  for  rather  than  a  peculiarity  of  the  meteorological 
condition.  But  no  observations  have  as  yet  been  made 
in  this  direction. 

The  cause  of  cerebro-spinal  meningitis  is  also  so  thor- 
oughly beyond  our  ken  that  the  epidemic  constitmion  is 
frequently  conjured  up  in  connection  with  it,  as  a  wordy 
etiological  tangibility.  Yet  in  its  manifestations  it  dif- 
fers widely  from  "the  influenza."  The  one  is  wide- 
spread and  general  in  its  epidemic  evolution,  sparing 
none  from  attack,  yet  destroying  few.  The  other  is 
wide-spread  in  its  distribution,  but  it  affects  few,  and  for- 
tunately so,  for  these  it  generally  destroys.  Chauffard, 
in  1840,  said  that:  " L'etiologie  de  cette  affection  est 
restee  cnveloppee  d'ombres  impenetrables,"  and  "Wilson, 
summarizing  in  1881,  gave  a  similar  but  more  extended 
expression  :  "  The  cause  of  cerebro-spinal  fever  is  as  yet 
unknown.  Much  less  is  known  of  the  laws  which  con- 
trol its  origin,  its  distribution,  its  action  in  communities 
and  upon  individuals,  than  is  known  of  the  active  causes 
of  most  of  the  other  infectious  diseases.  The  unaccount- 
able appearance  of  the  disease  at  the  same  time  in  widely 
separated  localities,  its  diffusion  by  isolated  attacks  rather 
than  by  direct  advance,  its  variable  and  often  long-con- 
tinued prevalence  in  epidemics,  its  sporadic  occurrence 
between  the  epidemics,  the  extraordinary  diversity  of  the 
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Bymptoms  in  different  epidemics  and  in  different  1 
baffle  the  comprehension,  and  render  futile  everj  effort 
to  formulate  even  a  satisfactory  hypothesis  of  its  cause 
and  origin."  Pathologically ,  the  disease  appears  to  be  a 
deterioration  of  t Ik-  blood,  with  transudation  into  the  cu- 
ua  :i!nl  subserous  tissues,  and  a  special  tendency  to 

ei  stive  and  inflammatory  conditions  of  the  membranes 

the  brain  and  Bpinal  cord,  Usually  the  continued 
.vim I v  of  an  epidemic  or  endemic  disease  develops  whal 
may  be  called  it-,  natural  history.  This,  when  adapted 
in  an  assumed  cause,  constitutes  the  theory  of  the  causa 
tion  of  the  diseasi  Bui  in  cerebro-spinal  meningitis,  or 
rather  cerebro-spinal  fever,  no  theory  has  been  offered 
for  acceptance,    because    its  continued    study  develops 

tradictions  rather  than  an  augmentation  of  the  num- 
ber of  similarities.  Thus  one  epidemic  has  been  charac 
terized  by  distinctly  contagious  qualities  ;  in  another  the 
evidence  is  positive  thai  there  was  no  manifestation  of 
com  1  i  1]  81  metimes  childi  1  its  special  victims, 
and  occasionally,  as  in  the  case  1  •  pidemics,  boI- 
diers  in  the  bloom  of  their  manhood  to  bi  spe- 
cially pr 1  1  the  disease ;  bul   no  age  1-  free  from  the 

liability  to  its  attack.  Occasionally  ll  shows  a  predilec- 
tion for  those  who  are  broken-down  by  previous  hard- 
ships, privations,  or  prostrating  maladies,  and  again  ii 
Belects  its  victims  from  the  mosl  robusl  specimens  of  a 
community.  Sometimes  il  visits  malarious  localities 
sometimes  those  thai  are  prolific  of  typhoid  cases  ;  but, 
again,  it  may  be  present  n  here  the  In  gienic  surroundings 
are  in  an  apparently  satisfactory  condition.  Ii  cannol  be 
considered  due  to  meteorological  causes,  for  observation 
has  shown  il  to  be  present  or  absent  in  localities  having 
similar  or  identical  climatic  conditions  ;  nor  has  am 
cial  character  of  locality  or  soil  been  invariably,  or  even 
generally .  connected  with  its  presence.  Cold  weather  lias 
usually  been  regarded  as  a  predisposing  cause,  since  a 
majority  of  the  epidemics  have  occurred  during  the 
colder  months  of  the  year,  bul  it  has  occurred  in  the 
Bummer  on  the  coasts  of  the  Gulf  of  Mexico  and  the  Med- 
iterranean, and  in  winter  in  Canada  and  Sweden  I. oral 
unhygienic  conditions,  irrespective  of  the  nature  of  the 
Miil.  have  also  been  regarded,  presumablj  on  general 
principles,  as  predisposing  factors  in  the  propagation  of 
the  disease  .  bul  the  scattered  distribution  of  the  cases  in 
an  epidemic  is  so  singular  a  phenomenon  thai  a  poison- 
ous something  in  the  food  has  even  been  suggested  as  the 
only  probable  method  of  accounting  for  all  the  facts.     If 

idhere  to  the  doctriu  1  of  a  miasm,  the  irregular  dis- 
tribution of  the  cases  negatives  the  idea  thai  a  miasm  of 
Mich  1  inij\  can  be  produced  from  local  unsanitary  con- 
diii  us  in  many  scattered  localities  of  a  general  section 
in  one  year,  and  in-  absent  from  them  in  another  present- 
ing precisely  similar  conditions     The  miasm  must,  there 

.  be  generally  diffused,  and  its  isolated  manifestation 
attributed  to  a  rarity  in  the  human  system  of  the  condi- 
tions favorable  to  its  reception  and  deleterious  operation. 
This  view  gives  an  importanl  prominence  to  the  condi- 
tions usually'  spoken  of  as  the  predisposing  causes,  The 
subtile  essential  may  continue  to  escape  detection  but 
those  factors  thai  increase  the  liability  to  attack  cum 
inure  readily  under  observation;  and,  based  upon  their 
exclusion,  a  preventive  system  may  be  formulated  which 
will  be  of  much  use  in  the  absence  of  a  precise  knowl- 
edge of  the  miasm. 

The  writer  began  the  stud]  of  the  cases  that  occurred 
during  the  War  of  the  Rebellion,  with  the  intention  of 
isolating  and  identifying,  as  far  as  possible,  these  various 
predisposing  agencies ;  bul  it  was  speedily  observed  that 
perhaps  the  onlj  constantly  concurring  phenomenon  in 
the  affected  locality  was  the  presence  of  a  specific  disease, 
which  was  sometimes  malarial  fever,  sometimes  typhoid, 
sometimes  01 1  the  eruptivi  fevers,  Bometimes  pneu- 
monia,    Medical  officers  Btati id  in  malarious  districts 

rally  mistook  their  firsl  1  rebro-spinal  men- 

ingitis for  congestive  fevers.  Pathologically,  there  ap- 
peared ii"  difference  between  them  ;  there  was  a  blood 
disorder  in  both,  with  a  tendi  m  j  to  <  1  rebral  hyperemia. 
Anatomically,  the  line  between  congestion  and  inflamma 
tion  was  so  fine  as  iu  be  Indistinct  during  life.     Even 


after  death,  in  some  cases,  it  could  only  be  distinguished 
by  the  microscope  ;  andyel  the  passage  of  this  line  wi 
\ital  importance  to  the  patient,  as  its  consequence  was 
the  establishment  of  a  pneumonia,  a  nephritis,  a  dysen- 
tery, or  a  cerebro-spinal  meningitis,  according  to  the  local- 
ity of  the  hyperemic  tissues  Etiologically,  the  dia 
appeared  to  be  identical;  for,  while  one  man,  who 

red  under  the  influence  of  quinine,  was  regarded  aa 
a  temporary  victim  of  malarial  congestion,  his  comrade, 
who  died  with  inflammatory  products  spread  over  the 
base  "I  his  brain,  had  keen  1  icposed  to  precisely  similar 
morbific  conditions.  Undoubtedly,  the  clinical  diffen  1 
between  congestion  of  the  brain  from  malarial  poisoning 
and  cerebro-spinal  meningitis  are  very  great.  Kecovi 
i-  effected,  under  proper  treatment,  as  it  by  magic  in  the 
one  instance,  while  in  the  other  the  result,  notwithstand- 
ing all  treatment,  is  death  or  a  protracted  illness  differ- 
ing wholly  from  the  usual  course  of  malarial  congestion. 
Quinine,  an  effective  remedy  in  the  one  case,  is  power- 
less in  the  other,  Bul  the  impotence  of  quinine  in  the 
latter  does  not  antagonize  the  theon  of  iw  malarial  causa- 
tion. When  malarial  congestion  of  the  intestinal  nun  oua 
membrane  has  been  followed  by  the  ulcerations  of  dysen- 
tery, or  when  pulmonary  congestion  of  a  similar  origin 
has  developed  into  pneumonia,  the  secondary  inflamma- 
tory result  is  uninfluenced  by  the  quinine  given  for  the 
primary  disease.  So.  when  congestion  of  the  cerebro- 
spinal membranes  is  followed  by  the  extrusion  of  the  pro- 
duct ondary  inflammation,  relief  may  not  be  ex- 
pi  cted  from  quinine. 

Medical  men  ill  other  countries,  \\  hf-re  typhu8  prevails, 
have  iiisisic,i  on  the  affiliation  of  cerebro  spinal  meningitis 
with  thai  disease.  In  typhus  fever,  although  all  the  or- 
gans are  more  or  less  affected,  the  diseased  action  is 
sometimes  greater  in  one  organ  than  in  another,  and 
Borne  epidemics  are  characterized  by  the  special  implica- 
tion of  a  particular  organ.  But  the  brain  and  it-  mem- 
branes are  seldom  affected,  because,  sinci  the  identifica- 
tion of  cerebro-spinal  meningitis  as  a  disease  sui  <ji  m 
in  1805,  all  the  cases  of  typhus  with  cerebro-spinal  com- 
plications have  been  set  aside  aa  illustrations  of  cerebro- 
spinal meningitis.  Epidemics  of  typhus  thai  occurred 
prior  to  that  date  are  now  quoted,  by  the  lighl  of  presenl 
theories,  ,-ts  epidemics  of  cerebro-spinal  meningitis.  But 
many  writers  do  not  concur  in  the  propriety  of  separat- 
ing these  cerebro-spinal  cases  from  typhus.  Murchison, 
after  reviewing  their  points  of  similarity  and  difference, 
concluded  that,   before   attempting  to  establish  a   new 

specific    disease,    it     was     necessary    |(,     keep    in    view    the 

many  modifications  thai  those  alread]  known  to  us  may 
undergo,  and  more  particularly  to  study  their  etiological 
relations  and  the  circumstances  under  which  they  arise 
and  are  propagated.  In  this  country  several  observers 
have  held  similar  views.  Upham  considered  the  dia 
to  partake  of  the  nature  nt  t\  phus  iii  a  severe  and  malig- 
nant form.  Webber  and  Baltzell  concluded  thai  it  is 
only  epidemic  typhus  in  which,  from  some  cause,  t ho 
cerebro  spinal  system  is  the  principal  seat  of  the  attack. 

Similarly  .  the  supervention  of  cerebro-spinal  sj  mpi 
due  in  inflammatory  changes  in  the  pia  mater  is  regarded 
as  an  uncommon  result  of  the  typhoid  fever  poison.  At 
the  beginning  of  this  century  typhus,  typhoid  fever,  and 
cerebro  spinal  meningitis  w  ere  confounded.  The  1  en  bro- 
spinal  cases  were  firsl  separated  from  the  others;  after- 
ward typhoid  was  distinguished  from  typhus  fever,  and 
since  their  separation,  cerebro-spinal  cases  occurring  dur- 
ing epidemics  of  typhoid  have  been  considered  only  in 
other  connections.  Nevertheless,  as  shown  by  the  his- 
torj  of  these  diseases  in  our  camps  during  the  civil  war, 
the  association  between  typhoid  and  cerebro  spinal  fever 
was  as  intimate  as  that  between  the  latter  and  malarial 
•  I  ingestion. 

similarly,  also,  the  association  of  cerebro-spinal  men- 
ingitis and  the' eruptive  fevers  and  pneumonia  may  be 
shown,  indicating  the  disease  to  be  not  one  sui  getu 
bul  merely  the  localization  of  one  of  many  internal  con- 
gestivi  processes,  thai  occur  in  levers,  in  an  organ  of 
vital  importance  1  estions  of  the  spleen,  having  no 
notable  clinical  features  nor  specially  dangerous  couse- 
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quences,  are  regarded  as  symptomatic  of  the  operation  of 
the  various  febrile  agencies  ;  but  congestions  of  the  mem- 
branes of  the  brain'with  their  striking  clinical  history 
and  deadly  consequences,  have  been  dignified  into  the 
position  of  a  specific  disease,  the  etiological  relations  of 
which  have,  of  necessity,  been  thereby  enveloped  in  ob- 
scurity. 

Judging  from  the  intensity  of  the  disease  in  the  indi- 
vidual case,  the  cause  is  one  of  great  virulence  ;  but  in 
its  operation  on  the  community  this  virulence  is  not  cor- 
respondingly evidenced.  The  cases  in  an  epidemic  are 
comparatively  few  and  scattered,  and  there  is  no  expla- 
nation of  the  protection  of  the  many  analogous  to  that 
which  holds  good  in  other  febrile  diseases,  as  typhoid 
fever,  measles,  small-pox,  or  scarlet  fever.  But  if  the 
cases  be  regarded  as  the  cerebro-spinal  or  spotted  mani- 
festations of  a  prevailing  febrile  cause,  the  virulent  scat- 
tered cases  become  bound  together  by  others  of  less  ma- 
lignancy. 

From  a  study  of  the  records  of  the  civil  war  the  con- 
clusion was  reached  that  the  so-called  cerebro-spinal 
meningitis,  or  spotted  fever,  was  the  result  of  any  febrile 
miasm  or  contagion  which  destroys  the  integrity  of  the 
blood.  When  death  is  not  a  quickly  following  conse- 
quence of  this  alteration,  perversions  of  nutrition  are  in 
order,  more  actively  manifested  in  some  organs  than  in 
others,  and  depending  generally,  perhaps  always,  on  local 
or  accidental  conditions  involving,  among  others,  climate, 
exposure,  overwork,  and  the  physiological  status  of  the 
organs  as  determined  by  hereditary  tendencies,  growth, 
age,  and  previous  disease.  The  lungs,  the  pleural,  peri- 
cardial, or  synovial  membranes,  the  liver,  spleen,  or  kid- 
neys, the  alimentary  mucous  membrane,  or  the  vascular 
membrane  of  the  cerebro-spinal  system,  may  become  the 
parts  chiefly  involved,  and  death  is  imminent  in  propor- 
tion to  the  deterioration  of  the  blood,  the  activity  of  the 
localized  hyperemia,  and  the 'vital  importance  of  the 
part  affected.  When  the  brain,  lungs,  or  pericardium 
become  involved,  death  may  result  before  those  special 
signs  are  manifested  which  permit  of  a  discrimination 
between  one  febrile  miasm  and  another.  Hence  the 
spotted  fever  ending  fatally  prior  to  local  developments. 
or  with  congestive  or  inflammatory  conditions  of  these 
important  organs,  may  be  attributed  to  malarial,  typhus, 
typhoid,  eruptive,  or  other  miasms,  according  as  the  lo- 
cality and  other  circumstances  bearing  on  the  etiology 
appear  to  determine.  When  death  is  not  so  immediate, 
the  peculiar  phenomena  attending  the  cerebro-spinal  le- 
sion are  so  profound  as  to  veil  the  true  nature,  etiologi- 
cally  speaking,  of  the  disease,  giving  it  characters  appar- 
ently sui  generis,  but  in  no  way  inconsistent  with  its 
original  development  from  the  identical  cause  that  pro- 
duced a  typhoid,  typhus,  or  remittent  fever  in  another 
sufferer.  Charles  Smart. 

1  Army  Diseases,  p.  53.     London,  1862. 
s  Am.  Jour.  Med.  Sciences,  April,  1864. 

MICHIGAN  CONGRESS  SPRINGS.  Location  and  Post- 
office,  Lansing,  Ingham  County,  Mich. 

Access. — By  the  various  lines  of  railroads  centring  at 
Lansing.     The  well  is  about  a  mile  from  the  city. 

Analysis. — One  pint  contains  : 

Grains. 

Carbonate  of  soda 8.094 

Carbonate  of  magnesia 1 .  421 

Carbonate  of  iroti 0 .  143 

Carbonate  of  lime 7.782 

Chloride  of  sodium S3. 340 

Sulphate  of  potassa 1 .  554 

Sulphate  of  soda 3.131 

Silica 0 .  413 

Total 55.8S7 

Gas,  carbonic  acid 24 .5  cu.  in. 

Therapeutic  Properties. — This  is  an  alkaline-saline 
water,  very  similar  in  composition  to  those  of  Saratoga, 
and  has  proved  of  equal  efficacy  as  a  cathartic  and  alter- 
ative agent. 

The  water  flows  from  a  well  fourteen  hundred  feet 
deep  in  the  rock.  It  is  shipped  through  the  country  in 
tanks  and  bottles.     The  hotel  and  other  accommodations 


and  conveniences  are  ample,  Lansing  being  a  city  of  eight 
or  nine  thousand  people,  and  the  capital  of  the  >state. 

G.  B.  F. 

MICRO-ORGANISMS,  STAINING  AND  CULTIVA- 
TION OF.  I.  Bacteria. — Staining  Reagents. —  While 
many  forms  of  bacteria  can  be  recognized  in  an  unstained 
condition,  it  is  only  by  the  application  of  staining  re- 
agents that  they  can  be  demonstrated  easily  and  satis- 
factorily. For  staining  purposes,  any  of  the  nuclei  stains 
may  be  used  ;  but  the  best  results  are  obtained  with  the 
basic  anilin  dyes,  and  those  most  frequently  employed 
are  fuchsin,  methyl  violet,  gentian  violet,  methyl  blue, 
and  vesuvin  or  Bismarck  brown. 

The  rapidity  with  which  the  bacteria  take  up  these 
dyes  varies  with  the  species.  Some  stain  quickly  and 
yield  the  color  readily  to  decolorizing  reagents,  while 
others  stain  more  slowly  and  hold  on  to  the  color  with 
more  tenacity  when  treated  with  these  reagents.  Thus 
we  are  sometimes  enabled  to  differentiate  between  spe- 
cies. Some  of  them  also  hold  the  color  longer  than 
nuclei  and  tissue-elements,  which  allows  of  their  being 
distinguished  from  the  latter  by  differences  of  color. 

Staining  Solutions. — Fuchsin,  methyl  violet,  gentian 
violet,  and  methyl  blue  are  kept  in  stock  in  the  form  of 
saturated  alcoholic  solutions.  As  a  rule,  20  to  25  Gm.  of 
the  dye  to  100  c.c.  of  alcohol  will  form  a  saturated  solu- 
tion. Vesuvin  or  Bismarck  brown  is  kept  in  the  form  of 
a  saturated  aqueous  solution  made  by  boiling  an  excess 
of  the  dye  in  water,  then  allowing  the  supersaturated 
solution  to  cool  and  filtering.  For  use,  these  saturated 
solutions  are  diluted  with  from  ten  to  twenty  times  their 
bulk  of  distilled  water. 

Loffler's  Alkaline  Solution  :  Saturated  alcoholic  solu- 
tion of  methyl  blue,  30  c.c;  aqueous  solution  of  potassic 
hydrate  (1  to  10,000),  100  c.c. 

Ehrlich's  Anilin  Water  Solution  :  About  5  c.c.  of  pure 
anilin  oil  are  added  to  100  c.c.  of  distilled  water  and  well 
shaken  for  one  minute,  then  allowed  to  stand  for  five 
minutes,  and  filtered  through  a  paper  filter  previously 
moistened  with  distilled  water.  The  filtrate  should  be 
perfectly  clear.  A  saturated  alcoholic  solution  of  fuchsin 
or  methyl  violet  is  added  to  it  until  a  slight  precipitate 
appears,  when  the  solution  is  to  be  filtered  again,  and 
will  then  be  ready  for  use.  As  this  staining  Quid  soon 
decomposes,  it  should  be  made  fresh  each  time.  In  place 
of  anilin  oil,  toludin,  prepared  in  the  same  manner,  can 
be  used  as  a  menstruum.  Prior  recommends  turpentine  ; 
Ziehl,  a  five  per  cent,  aqueous  solution  of  carbolic  acid. 

Weigert-Ehrlich's  Anilin  Water  Solution  :  This  is  a 
modification  of  the  above,  and  can  be  kept  for  about  ten 
days,  when  it  becomes  turbid.  Its  composition  is  as  fol- 
lows :  saturated  solution  of  anilin  oil,  prepared  as  above, 
100  c.c;  saturated  alcoholic  solution  of  fuchsin  or  methyl 
violet,  11  c.c;  absolute  alcohol,  10  c.c. 

Weigert's  Ammonia  Solution:  Liquor  ammonia?,  0.5 
c.c;  absolute  alcohol,  10  c.c:  five  per  cent,  solution  of 
carbolic  acid,  100  c.c;  gentian  violet,  2  Gm. 

Neelsen's  Carbolic  Acid  Solution  :  Fuchsin,  1  Gm.; 
absolute  alcohol,  10  c.c;  five  per  cent,  solution  of  car- 
bolic acid,  100  c.c. 

Wedl's  Solution  of  Orseille  (Orchella) :  A  coloring  mat- 
ter obtained  from  the  lichen  Boccella  tinctoria.  The  free 
ammonia  is  driven  off,  by  gentle  heat,  from  the  French 
extract,  and  this  powder  is  added  to  the  following  mixt- 
ure until  a  deep-red  fluid  is  obtained  :  absolute  alcohol, 
20  c.c;  hydric  acetate,  5  c.c;  distilled  water,  40  c.c. 

Cover-Glass  Preparations. — This  method  is  employed 
for  the  examination  of  fluid  exudations — sputa,  blood, 
pus,  etc.  The  cover-glasses  must  be  absolutely  clean,  or 
difficulty  will  be  experienced  in  making  the  material  ad- 
here. A  drop  of  the  fluid,  or  a  small  bit  of  the  material 
to  be  examined,  is  placed  in  the  centre  of  a  cover-glass 
with  a  sterilized  platinum  loop  (Fig.  2214).  This,  as 
well  as  the  needles,  is  sterilized  by  heating  to  a  white 
heat  in  the  flame  of  a  Bunsen  burner.  The  material  is 
then  covered  with  a  second  cover-glass  and  the  two- 
squeezed  between  the  thumb  and-  finger,  thus  spreading 
the  material  out  in  a  thin  layer.     The  covers  are  now 
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PlQ    2214.— Platinum  Ni 
and  Loop. 


-lid  apart,  when  a  thin  film  will  be  found  adhering  to  the 

Burface  of  each.  Tiny  are  allowed  to  dry  In  the  air, 
with  the  prepared  Bide  up,  and 
D  are  then  pass*  d,  held  in  a  pair  of 
Bterilized  forceps,  slowly  through 
the  flame  "I  a  Bunsen's  burner 
or  alcohol  lamp  three  times,  care 
taken  thai  they  are  uol 
burned  in  the  process.  A  con- 
venient form  of  forceps  for  this 
purpose  i-  Bhow  n  in  Pig.  2215. 
These  forceps  are  platinum- 
tipped,  and  so  c<  msl  ructed  thai 
!  glass  i-  in  lil  Ih-iw een  the 
points  \\  lien  no  pressure  is  ex 
erted  b\  the  fingers.  The  beat- 
ing of  the  cover-gktss, bypassing 
ii  through  the  name,  fixes  the 
him  so  thai  ii  is  no!  soaked  off 
li\  the  subsequent  manipulations. 
Ii  also  coagulates  any  albumin- 
ous matters  contained  in  the 
specimen,  thus  preventing  the 
riiniiaiii.ii  of  granular  precipi- 
tates. 

Pure  cultures  are  diffused  in 
a  small  drop  of  sterilized  water 
as  follow  s :  A  small  drop  of  Bter- 
ilized water  is  placed  in  the  cen- 
tre of  a  cover-glass,  then  with 
a  sterilized  platinum  needle  a 
small  hit   of  the  culture  is  re- 

\ id  and  diffused  through  the 

drop  of  water,  which    i-  then 

spread  oul  on  the  cover-glass  and  allowed  to  dry  in  the 

air.    The  cover-glass  is  then  passed  three  times  through 

the  flame. 
Cover-glasses  prepared  as  above  are 

stained  as  follows  with  the  simple  dj  es  : 

The  cover  is  placed  on  a  piece  of  filter- 
paper,  prepared  Bide  up,  and  a  few  drops 

of  the  dilute    stain   arc  dropped    "ii    it, 

with  a  pipette.     The  staining  fluid  is 

allowed  to  acl  from  two  to  five  minutes ; 

or  a  small  quantity  of  the  stain  is  poured 

into  a  watch  glass,  and  the  cover  is  held 

between  the  thumb  and   index-finger, 

prepared  side  down,  and  allowed  to  fall 

flat  "ii  the  surface  of  the  Btaining  fluid, 

so  that  it   swims.     The  watch-glass   is 

then  covered  with  a  bell  jar,  to  pn iti  ct 

it  from  dusl  and  prevent  evaporation. 
When  the  cover  glasses  have  become 

sufficiently  stained  the  surplus  stain  is 

washed  off.     This  may  be  done  in  one 

of  two  ways.     The  cover  glass  being 

held  with  a  pair  of  forceps  in  a  perpen- 
dicular   position,    the    surplus    stain    is 

washed  off  by  directing  a  stream  of- 

water  from  a    wash  bottle  against  the 

cover  .   or  the  cot  er  is  moved  to  and 

fro  in  a  beaker  of  distilled  water.     The 

preparation  is  then  examined  in  a  drop 

of  distilled  water,  care  being  taken  that 

the  upper  surface  of  the  cover  is  thor- 
oughly dry. 

Preparations  that  are  to  lie  mounted 

permanently  arc  allowed  to  dry  in  the 

air.  and  then  mounted  directly  in  a  so- 
lution ni'  hard   Canada  balsam  in  "il  of 

cedar  or  xylol. 

Cover- Olass  Impressions.     A  perfectly 

clean    COVer  glass   i-    placed   mi   a    plate 

culture  (see  below)  and  gently  pressed 
down.  <>nc  edge  is  then  raised  witha 
needle,  and  the  cover  lifted  off  with  a 

pair  nf  forceps  ;  this  i-  allowed  in  dry  in  the  air.  and  is 
then  treated  iii  the  same  «;i;  a-  ordinary  cover-glass 
preparations, 
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Staining  of  Sections.— Tissues  that  have  been  hardened 
in  alcohol  an-  imbedded  and  sections  cut  with  a  micro 
torn*  (For  then  methods  see  article  Histological  Tech- 
nique.) The  sections  an-  then  stained  by  one  of  the  fol- 
lowing methods. 

Ldffler  -  M<  thod  stain  tin-  sections  in  Loffler's  methyl 
blue  solution  for  from  flvi  to  ten  minutes ;  then  dip  in  a 
one-half  to  one  percent,  solution  of  bydric  acetate  for  a 
second,  and  wash  in  alcohol  for  ten  minute-  the  alcohol 
will  require  renewing  once  or  tw  ice  ;  clear  in  oil  of  cl 

and  mount  in  balsam, 

Oram's  Mi  thod  :  stain  the  sections  for  from  three  to  five 
minute-  in  Ehrlich's  anilin  water  gentian  violet  solution  ; 
then  put  directly  into  the  following  solution :  Metallic 
iodine,  1  Cm.;  potassium  iodide,  2  6m.;  distilled  water. 
50  < i.e.,  and  allow  them  to  remain  five  minute-  The 
ons  that  wereal  first  of  a  violet  color  now  become 
dark  purple,  and  are  placid  in  alcohol  until  thej  become 
almost  decolorized.  Ii  i-  well  to  renew  the  alcohol  once 
or  tw  ice.  After  decolorizing,  place  in  oil  of  cloves,  wbi<  h 
abstracts  more  of  the  color,  and  finally  mount  in  Canada 
balsam.  Nuclei  and  other  tissue-elements  appear  of  a 
lighl  yellow  culm,  while  the  various  micro-organisms  are 
stained  an  intense  bluish- violet.  As  a  contrast-stain  use 
Bismarck  brown,  which  -tains  the  nuclei  brown  and 
other  tissue-elements  yellowish;  or  add  a  few  drops  of 
an  alcoholic  solution  of  eosin  to  the  oil  ol  cloves,  used 
for  clearing,  w  hich  will  stain  the  tissue-elements  red. 

For  staining  the  nuclei  of  the  tissue-elements,  dilute 
solutions  of  carmine  or  hsematoxylhuyre  used  after  the 
bacteria  have  been  stained.  The  sections,  alter  being 
decolorized  in  alcohol,  are  placed  in  water  for  a  minute 
to  remove  the  alcohol,  and  then  ii)  a  solution  of  carmine 
or  hematoxylin  for  five  minute-,  carmine  being  used  for 
sections  in  which  tin-  micro-organisms  have  been  stained 
blue  or  violet,  and  hsematoxylin  I'm-  those  Btained  red. 
They  are  then  washed  in  water,  dehydrated  in  alcohol, 
cleared  in  nil  i>f  cedar,  and  mounted  in  balsam. 

Staining  tlu    Bacillus  of    I  vis.— a.    In  Sputa. 

Cover-glass  preparations  are  made  in  the  usual  manner, 
and  stained  by  one  of  the  following  methods. 

Ehrlich's:  The  cnver-glass  preparations  are  stained  for 
twenty-four  hours  by  Boating  them  on  Ehrlich's  anilin- 
water  solution  "f  fuch-in  or  methyl  violet.  The  covers 
are  then  placed  in  a  twenty-live  per  cent,  solution  of  ni- 
tric acid  fm- twn  tu  three  seconds;  then  washed  in  sixty 
per  cent,  alcohol  until  the  color  ceases  to  come  away; 
dried  thoroughly,  and  mounted  directly  in  Canada  bal- 
sam. It  sometimes  happen-  that  other  bacilli  retain  a 
little  nf  the  color  after  the  action  of  the  acid.  If,  after 
washing  in  the  alcohol,  we  stain  the  preparation  in  a  di- 
lute solution  ni'  methyl  blue  for  specimens  stained  with 
fuchsin,  ni'  in  Bismarck  brown  for  those  stained  with 
methyl  violet,  these  contrast-stains  will  replace  the  pri« 

inary  stain  in  all  the  bacteria,  except    the  bacilli  of  tuber- 

culosis,  which  remain  unchanged.  The  contrast-stain 
also  stain-  the  nuclei.  The  above  process  may  he  has- 
lined  by  swimming  the  cover-glasses,  prepared  side 
down,  mi  the  staining  solution  contained  in  a  watch- 
glass,  and  boiling  gently  for  from  three  to  live  minutes. 
The  cover-glasses  are  then  treated  a-  above.  Prepara- 
tion- stained  by  this  method  show  the  bacilli  stained  red 
or  violet  on  a  blue  or  brown  ground  This  is  the  most 
useful  method. 

Rindfieisch's  :  The  staining  fluid  is  prepared  by  add- 
ing ten  drops  "i  a  saturated  alcoholic  solution  of  fuchsin 
to  70  c  i  ot  freshly  prepared  anilin  water.  This  is 
poured  into  a  watch  glass,  and  the  cover-glass,  prepared 
side  down,  i-  floated  mi  the  staining  fluid,  which  is  heated 
over  a  flame  until  -team  arises  from  the  surface  of  the 
Btaining  fluid,  The  cover-glass  is  then  removed  with  a 
pair  of  forceps,  washed  in  distilled  water  to  remove  the 
surplus  -tain,  and  placed  in  a  watch-glass  of  alcohol,  to 
which  a  few  drop-  of  nitric  acid  have  heen  added,  and 
allowed  to  remain  for  a  quarter  of  a  minute:  it  is  then 
removed  and  washed  well  in  water,  dried  in  the  air,  and 
mounted  in  Canada  balsam. 

Kaat/er's:  The  cover -la—  preparations  are  stained  in 
anilin  water.  lOc.c;  saturated  alcoholic  solution  of  gen- 
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tian  violet,  15  drops.  The  preparations  are  floated  on 
this  fluid,  which  is  warmed  to  80°  C,  and  the  stain  al- 
lowed to  act  for  a  few  minutes.  The  cover-glass  is  then 
removed,  the  superfluous  stain  removed  with  filter-paper, 
and  the  cover-glass  immersed  in  the  following  fluid  for 
half  a  minute:  alcohol,  ninety  per  cent.,  150  c.c. ;  dis- 
tilled water,  30  c.c;  hydrochloric  acid,  1  c.c.  It  is  then 
washed  thoroughly  in  ninety  percent,  alcohol,  until  all  the 
color  disappears  from  the  specimen,  is  dried,  and  stained 
with  a  dilute  solution  of  Bismarck  brown  ;  washed  again 
in  distilled  water,  dried,  and  mounted  in  Canada  balsam. 

b.  In  Tissues.-  Sections  of  tissues  hardened  in  alcohol 
are  stained  for  twenty-four  hours  in  either  of  the  above 
solutions  ;  decolorized  in  the  acid  for  a  few  seconds  ; 
washed  in  sixty  per  cent,  alcohol ;  dehydrated  in  abso- 
lute alcohol ;  cleared  in  oil  of  cedar,  and  mounted  in  bal- 
sam thinned  with  oil  of  cedar  or  xylol.  Oil  of  cloves 
withdraws  considerable  of  the  color  from  the  bacilli,  so 
that  they  may  remain  but  slightly  stained  ;  if  balsam 
thinned  with  chloroform  is  used  for  mounting,  the  color 
in  the  bacilli  soon  fades. 

Staining  the  Bacillus  of  Leprosy. — Sections  are  stained 
in  the  same  manner  as  those  containing  the  bacillus  of 
tuberculosis. 

Staining  the  Pneumocoecus  of  Friedldnder. — Friedland- 
er's  method  .  Cover-glass  preparations  of  the  lung-exu- 
date  are  dipped,  for  a  second,  in  hydric  acetate,  the  acid 
blown  off  with  a  pointed  glass  tube,  and  the  cover-glass 
dried  quickly  in  the  air.  The  preparations  are  then 
placed,  for  a  second,  in  a  saturated  solution  of  gentian  vio- 
let in  aniliu  water,  washed  in  water,  and  examined  in  the 
same.  By  this  method  the  tissue-elements  remain  en- 
tirely uncolored,  or  nearly  so,  wrhile  the  capsule  of  the 
cocci,  when  they  are  present,  stands  out  sharply.  For 
staining  the  capsule  in  .sections,  proceed  as  follows  : 
Stain  the  sections  for  twenty-four  hours  in  an  acid  gen- 
tian violet  solution  (saturated  alcoholic  solution  of  gen- 
tian-violet, 50  c.c;  distilled  water,  100  c.c;  hydric  ace- 
tate, 10  c.c.) ;  then  decolorize  in  a  0.1  per  cent,  solution 
of  hydric  acetate  for  one  or  two  minutes  ;  then  wTash  in 
water,  dehydrate  in  alcohol  ;  clear  in  oil  of  cloves,  and 
mount  in  balsam.  If  the  decolorizing  has  been  carried 
just  far  enough,  the  capsule  appears  stained  a  lighter  blue 
than  the  central  part. 

Staining  the  Bacillus  of  Typhoid  Fever. — This  bacillus 
is  difficult  to  stain  in  tissues,  while  pure  cultures  stain 
readily  with  the  usual  dyes.  Gaffky  stains  sections  for 
twenty-four  hours  in  a  deep-blue,  opaque  solution  of 
methyl  blue,  which  is  made  fresh  each  time  by  adding 
the  saturated  alcoholic  solution  to  distilled  water.  The 
sections  are  then  washed  in  distilled  water,  which  must 
be  free  from  acid,  dehydrated  in  absolute  alcohol,  cleared 
in  turpentine,  and  mounted  in  balsam. 

Better  results  are  obtained  by  the  use  of  carbolic-water- 
fuchsin  solution  (water,  100  c.c;  carbolic  acid,  5  c.c; 
filter,  and  add  saturated  alcoholic  solution  of  fuchsin,  3 
c.c,  and  again  filter).  Sections  are  stained  in  this  fluid 
for  twenty-four  hours  ;  then  carefully  washed  in  dilute 
alcohol  until  the  color  is  nearly  discharged  ;  and  finally 
dehydrated  and  mounted  in  balsam.  The  too  vigorous 
application  of  alcohol  in  this  manipulation  is  likely  to 
withdraw  the  color  from  the  bacilli  as  well  as  from  the 
tissue.     These  bacilli  are  decolorized  by  Gram's  method. 

Staining  Lustgarten  s  Syphilis  Bacillus. — He  stains  sec- 
tions in  Weigert-Ekrlich's  solution  of  gentian  violet  for 
from  twelve  to  twenty-four  hours  at  the  temperature  of  the 
room,  then  for  two  hours  in  the  warm  oven  at  a  temper- 
ature of  40°  C.  He  now  washes  in  absolute  alcohol  for  a 
minute,  then  in  a  one  per  cent,  solution  of  potassium  per- 
manganate, using  a  glass  or  platinum  needle,  for  ten  sec- 
onds. In  this  fluid  a  precipitate  of  manganese  dioxide  is 
formed,  which  also  covers  the  sections.  The  sections  are 
now  placed  in  an  aqueous  solution  of  sulphurous  acid, 
made  by  the  action  of  sulphuric  acid  on  metallic  coppe-r. 
They  remain  in  this,  according  to  the  concentration  of 
the  acid,  for  from  a  few  seconds  to  a  minute,  until  all  the 
manganese  dioxide  is  reduced  to  manganous  oxide  ;  some 
places  will  now  appear  intensely  stained,  while  others  are 
entirely  colorless.    They  are  washed  in  water  and  again 


placed  in  the  solution  of  potassium  permanganate  for 
three  to  four  seconds,  then  in  the  sulphurous  acid,  and  so 
on  until  they  become  colorless.  As  a  rule,  three  or  four 
repetitions  of  this  are  sufficient.  The  preparation  is  de- 
hydrated in  alcohol,  cleai'ed  in  oil  of  cloves,  and  mounted 
in  xylol  balsam. 

Giacomi  stain's  cover-glass  preparations  in  warm  fuchsin 
solution  for  a  few  minutes,  then  places  them  in  a  watch- 
glass  of  water,  to  which  a  drop  of  ferric  chloride  has  been 
added,  for  a  minute,  then  decolorizes  in  a  strong  solution 
of  the  same,  and  washes  in  water.  The  syphilis  bacilli  are 
stained  red,  but  all  others  remain  colorless.  Gottstein 
states  that  the  same  results  can  be  obtained  with  a  five 
per  cent,  solution  of  potassium  bichromate,  or  a  two  per 
cent,  solution  of  silver  nitrate.  He  stains  sections  for 
twenty-four  hours  in  an  anilin  water  solution  of  gentian 
violet  or  fuchsin,  washes  in  water,  then  in  a  dilute  solu- 
tion of  ferric  chloride,  washes  in  alcohol,  clears  in  oil  of 
cloves  or  xylol,  and  mounts  in  balsam. 

Staining  the  Spirillum  of  Relapsing  Fever. — According 
to  Koch,  these  are  stained  best  with  an  aqueous  solu- 
tion of  Bismarck  brown.  With  this  dye  they  stain  very 
faintly.  Hueppe  recommends  the  method  of  Loftier  as 
being  the  best. 

Staining  of  Spores. — Cover-glass  preparations  are  made 
in  the  usual  way,  with  the  exception  that  they  are  passed 
through  the  flame  ten  times  instead  of  three  ;  or,  after 
drying  in  the  air  they  are  exposed  to  a  temperature  of 
180°  to  200°  O,  for  from  fifteen  to  thirty  minutes,  in  the 
hot-air  sterilizer.  The  cover-glasses  that  have  been  heated 
as  above  are  floated  on  an  anilin-water  solution  of  gen- 
tian violet  or  fuchsin  in  a  watch-glass,  and  gently  boiled 
for  five  or  ten  minutes,  when  the  micro-organism  and  its 
contained  spores  will  be  deeply  and  uniformly  stained. 
The  next  step  in  the  proceeding  will  depend  upon  the 
species  of  the  micro-organism.  Some — for  example,  the 
bacillus  megalht  Hum — show  well  when  the  surplus  stain  is 
washed  off  and  the  preparation  stained  in  an  aqueous  so- 
lution of  Bismarck  brown.  Others  require  to  be  decolor- 
ized for  a  second  in  alcohol  before  applying  the  contrast- 
stain  (methyl  blue  for  those  stained  with  fuchsin,  Bis- 
marck brown  for  those  stained  with  violet).  Sometimes 
it  is  necessary  to  carefully  use  dilute  acetic  acid  in  place 
of  the  alcohol,  in  order  to  obtain  sharp  pictures.  After 
staining  in  the  contrast-stain  the  preparations  are  dried 
in  the  air  and  mounted  in  balsam.  By  this  method  the 
spores  are  stained  red  or  violet,  the  bacteria  blue  or 
brown. 

Staining  of  Flagetta. — These  are  best  stained  after  the 
method  of  Koch.  Cover-glass  preparations  are  made  in 
the  usual  manner  and  stained  in  concentrated  aqueous 
solution  of  the  extract  of  logwood,  and  then  placed  in  a 
five  per  cent,  solution  of  chromic  acid.  The  acid  unites 
with  the  logwood  and  forms  an  insoluble  brownish-black 
pigment.  The  covers  are  then  washed  in  water  and 
mounted  in  glycerine,  or,  after  drying  in  the  air,  in  bal- 
sam. 

II.  Moulds. — The  sporongia  may  be  examined  jn  an 
unstained  condition  by  the  following  method  :  Pick  off 
a  bit  of  the  mould  with  a  pair  of  forceps,  and  place  it  in 
a  watch-glass  of  sixty  per  cent,  alcohol  to  which  a  few 
drops  of  ammonia  have  been  added.  After  a  few  min- 
utes, transfer  it  to  a  drop  of  glycerine  on  a  slide,  tease 
apart  with  needles,  cover,  and  examine.  For  staining 
moulds,  Loffler's  methyl-blue  solution,  or  Weigert's 
method  with  orchella  (see  below),  may  be  employed. 

Staining  Actinomycosis.  —  Weigert  stains  sections  in 
Wedl's  solution  of  orseille  for  one  hour  ;  then  in  a  two 
per  cent,  solution  of  gentian  violet  for  five  minutes ;  then 
washes  in  stroug  alcohol,  clears  in  oil  of  cloves,  and 
mounts  in  balsam.  The  nuclei  stain  blue-violet,  the 
inner  zone  of  the  actinomycosis-nodule  a  fading  bluish 
tint,  the  rays  of  the  fungus  deep  .red. 

For  microscopical  examination  of  micro-organisms  good 
high-power,  dry  lenses  may  be  used,  but  for  fine  work 
the  homogeneous  system  of  objectives  should  be  em- 
ployed. For  illumination  the  Abbe  condenser  is  used, 
by  means  of  which  the  color-picture  is  brought  out  sharply, 
structural  details  being  obliterated. 
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Cm  ii  1:1  Methods.  8terUizati<m. — In  order  to  obtain 
l"in  i  ultures  of  a  micro-organism,  ii  is  necessary  that  the 
cultivation  media,  vessels,  instruments,  etc.,  should  be 

absolutely  free  from  all 
forms  of  contamination. 
This  is  accomplished  by 
sterilization, 

The  sterilization  of  culti- 
vation media  is  besl  accom 
plished  in  the  steam  steri 
li/i  i  of  Koch  i  Figs  3216 
and  2217).  Ii  consists  of  a 
cylinder  <»i  half  a 

metre  high  and  twenty-five 
centimetres  in  diameter, 
which  is  Burrounded  with 


Fig.  3210.— Koch's  Steam  Bterilizer. 

;i  covering  of  felt,  '/,  to  prevent  loss  of  heal  by  radiation. 
In  the  interior  of  the  cylinder,  a1  R,  is  placed  a  urate  for 
supporting  the  vessels  ;  the  -pace  under  this  is  filled  two- 
thirds  full  of  water,  which  is  heated  by  a  number  of 
burners  placed  underneath  the  bottom.  The  cylinder  is 
closed  with  a  cover,  D,  also  covered  with  felt.  In  a  tube 
in  the  top  is  place. |  the  thermometer,  tk.  The  pail  shown 
in  the  righl  of  Fig.  2216  has  a  grating  for  its  bottom,  to 

allow  free  access  of  the  steam,  and   in  it  are  placed  small 

vessels,  tesl  tubes,  potatoes,  etc. ;  the  pail  is  then  covered 
and  placed  in  the  sterilizer. 

The  Pasteur  school  sterilizes  at  a  temperature  of  110° 
('.     To  obtain  this  temperature  in  cultivation  media,  II. 

Foil    lias   devised  the  apparatus 

shown  iii  Fig,  2218,  which  i~  an 
adaptation  of  Papin's  digestor. 

The   apparatus   is   Idled   with 

the  tluid  to  be  sterilized  so  thai 
the  bulb  of  the  thermometer, 
th,   is  covered.     The  cover  is 

pu1  ou  and   screw  ed   down 
by  the  screw  8.      The  apparatus 

is  then  heated  o\  er  the  flame  or 
in  a  salt-,  oil-  or  paraffin-bath 
i  ii.. hi-  ;  imt  gelatine  me- 
dia ate  heated  for  half  an  hour 
only,  or  else  the  gelatine  will 
nol  jolidifj  on  cooling.  When 
the  fluid  has  been  sterilized  I  he 

tube,  I.  is  draw  u  up  so  that  the 
Opening,  0,  shall  he  at  t.  then  the 
clip.  /  .  is  i  id  the  -team 

allowed  to  escape  for  ten  min- 
utes   \\  hen  the  (lip  is  closed  and 

t  he  tube  pushed  u<  >w  □  again  to 

tie-     bottom     of     the     apparatus 
The  escape  of    the  steam    at   this 

temperature  ill11    C.)  sterili/es 

the     tube    and     cannula.       The 

cannula.  C,   is  lilted  with  a  tro 

car  point  and  has  an  oval  opening  in  ils  side. 

nula  is  used  for  filling  tin-  culture  vessels. 

All  Lilass  apparatus,  llasks,  etc.,  are  Sterilized  at  a  tcm- 

perature  of  L50   to  Kin   c.    They  arc  first  washed  with 

snap    and    water,   well    lin-cil  in  clear  w  at  er.  and    allowed 

to  drain     flasks  and  test  tubes  an  plugged  with  a  closely 
flttine  mass  of  cotton 


Fro.  2217     Section  of  Kochv 
siiam  BteriUxer. 


This  can- 


The  flasks  arc  placed  directly  in  the  hot  air  sterilizer, 
the  test-tubes  are  flrel  placed  in' the  wire  cage  (Fi:_r.  2219),' 

and  this  is  placed  in  the  sterilizer. 

The  hot  air  Bterilizer  (Fig.  2220)  consists  of  a  double- 


Wire  t  'ape. 


Fig.  2218.—  Foil's  Sterilizer. 
walled  bOX  of  sheet  iron,  supported  oihfour  legs  or  lning 

on  the  wall,  a  sheet  of  asbestos  being  placed  betw< 

and  the   wall.      Ii    is   healed  by   a  large  Bunsen  burner 

placed   underneath.      In   the   top  are   two  opening! 

for  a  thermometer,  the  other  for 
a  thermostat.  The  latter  is  not 
absolutely  necessary,  as  the  tem- 
perature can  he  easily  regulated 
by  raisin-  or  lowering  the  flame. 
All  apparatus  must  he  kept  at 
a  temperature  of  150  to  160  I 
in  this  Bterilizer,  for  at  least  one 

hour.  The  gas  is  Ihen  shut  off, 
and  the  contents  allowed  to  re- 
main  until    they    have    become 

Cold. 

Metal  instruments,  after  being 

thoroughly  cleaned,  may  he  steri- 
lized by  heating  in  the  flame,  and  then  placing  them  on 
a  piece  of  sterilized  wire  gauze,  protected  from  the  dust 
by  a  bell-jar,  where  they  are  allowed  to  cool;  or  they 
may  he  placed  in  a  Bheet-iron  box,  covered,  and  heated 
to  150  to  160  C  in 
the  hoi  air  sterilizer 
for  one  hour. 

I  NCI    B  \  T  I  <>  n. — 

Many  f>  irms  of  micro- 
organisms do  ii"; 
at   the  ordinary  tem- 
perature of  the  room, 
imt    require    an    ele- 

v  a  ted  temperature. 
In  order  Ii  >  ■  ibtain  this 
degree  of  heat,  and  at 
the  same  lime  keep  it 
uniform,  it  is  neces- 
sary to  employ  a  spr. 

rial  piece  of  appara- 
tus. Such  an  appara- 
tus is  known  as  an 
incubator,  or  culture- 
oven,         It      l  "llsjs|s-    ,,f 

a  double-walled  box 
i  Fig.  2221 1  of  copper 

the  sides  and  top  be- 
ing covered  with  fell. 
The  interspace  be- 
tween    the    walls     is 

tilled  with  water       In  lilt 
ine  with    the   interior  ait 


Fig.  3330  —Hot  a  r  sterilizer. 


top  is  an  opening  communicat- 
space,  in  which  a  thermometer 

is  placed  for  indicating  the  temperature  ;  the  openings  in 
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the  corners  communicate  with  the  water-space  ;  in  one  is 
placed  a  thermometer,  and  in  the  other  the  thermostat  for 


Fig.  2221. — Koch's  Incubator. 

regulating  the  temperature.     The  water-space   is   filled 

through  one  of  these  openings. 

The  apparatus  is  heated   by  one  or  more  of  Koch's 

safety  burners,  placed  under  the  bottom.  These' burners 
are  shown  in  Fig.  2222.  The  stop-cock 
has  a  long,  lever-like  handle.  On  each 
side  of  the  burner  is  a  spiral,  and  the  two 
are  constructed  of  different  metals,  so 
that  they  have  a  different  rate  of  expan- 
sion.    These  spirals  act  on  the  catch  seen 


gas  to  flow. 


Fig.  2222.— Koch's  Safety  Burners. 

at  the  foot  of  the  burner,  and  in  expanding  turn  it  so 
that  it  catches  the  end  of  the  lever  attached  to  the  stop- 
cock, holding  it  in  a  horizontal  position  and  allowing  the 
If  by  any  accident  the  flame  should  become 
extinguished,  the  spirals  cool,  contract,  and 
release  the  point  of  the  lever,  which  falls 
and  shuts  off  the  supply  of  gas  to  the  bur- 
ner. 

For  regulating  the  temperature  the  ther- 
mostat (Fig.  2223)  is  recommended,  on  ac- 
count of  its  extreme  delicacy.  The  reser- 
voir (the  lower  part  of  the  'large  tube)  is 
nearly  filled  with  a  mixture  of  equal  parts 
of  alcohol  and  ether.  This  is  accomplished 
by  pouring  the  mixture  into  the  tipper  part 
of  the  instrument,  and  then  alternately 
heating  and  cooling  the  reservoir,  by  which 
the  air  is  driven  out  and  its  place  taken  bv 
the  vapor  of  the  alcohol  and  "ether.  A 
sufficient  quantity  of  mercury,  to  act  as  a 
valve,  is  now  poured  in,  and  the  cork, 
through  which  the  gas-tu!  e  passes,  is  placed 
in  the  opening  in  the  top.  This  tube  is 
first  drawn  up  and,  when  the  proper  tem- 
perature has  been  reached,  it  is  pushed 
down  into  the  mercury,  thus  cutting  off  the 
flow  of  gas  through  its  end.  A  small  open- 
ing in  the  side  of  this  tube  allows  enough 
gas  to  pass  to  the  burner,  so  as  to  prevent 
extinguishment.  By  cautious  adjustment, 
it  is  easy  to  find  the  position  at  which  the  tension  of 
the  vapor  is  sufficient  to  raise  the  mercury,  so  that  it  will 


Fig.  2223.— The 

Thermostat. 


Fig.   2224.- 


-Moitessier'a 

Regulator. 


Gas-pressure 


close  the  end  of  the  tube  when  the  proper  temperature  is 
reached. 

In  order  to  have  this  instrument  work  properly,  the 
pressure  of  gas  should  be  uniform.  This  is  accomplished 
by  placing  the  gas-pressure  apparatus  (Fig.  2224)  between 
the  source  of  supply  and  the  thermostat"  This  appara- 
tus consists  of  a  cylinder,  A,  winch  is  filled  to  the  level 
of  g  with  a  mixture  of  equal  parts  of  glycerine  and  wa- 
ter. On  this  is  floated  the  metal  shell,  B.  The  gas  is 
admitted  to  the  interior  of 
B,  through  the  tube,  k,  ^ 
the  pressure  being  indi-  " 
cated  by  the  manometer, 
p.  The  gas  flows  into  B 
until  it  is  filled,  when  it 
raises  it  up  and  shuts  off 
the  supply  of  gas  by  clos- 
ing the  valve,  d.  The 
pressure  on  the  burner  is 
regulated  by  the  weights 
placed  in  the  pan,  h, 
which  is  connected  with 
/,'  by  the  md,  g.  The 
amount  of  pressure  on  the 
burner  is  indicated  by  the 
mano  met  er 
on  the  left  of 
the  appara- 
tus. The  bur- 
ner is  connected  with  the 
apparatus  by  means  of  a 
rubber  tube  attached  to  i, 

and   the  height  of  the  flame  is  regulated  by  the   stop- 
cock, in. 

The  incubator  may  also  be  heated  by  any  of  the  self- 
regulating  oil-lamps  used  for  the  incubation  of  chickens. 
Culture  Media. — For  the  artificial  cultivation  of 
micro-organisms,  either  solid  or  fluid  media  may  be  em- 
ployed. The  latter  were  used  exclusively  by  the  earlier 
investigators,  but  they  have  largely  given  place  to 
the  more  advantageous  solid  media  introduced  by 
Koch.  With  a  fluid  medium  it  is  difficult  to  obtain 
a  pure  culture  from  a  mixture  of  micro-organisms.  If  a 
drop  of  such  is  introduced  into  a  sterile  fluid  medium,  it 
is  quickly  disseminated,  each  germ  reproduces  its  own 
species,  its  progeny  are  soon  Soaring  through  the  fluid, 
and  the  result  is  a  mixed  culture.  If,  on  the  other  hand, 
a  drop  of  the  same  mixture  is  introduced  into  a  tube  of 
melted  gelatine,  and  this  allowed  to  cool,  each  germ  will 
become  separated  from  the  others  by  a  wall  of  solid  gela- 
tine, and  under  proper  conditions  will  develop  into  a  col- 
ony of  its  own  distinct  species,  which  by  proper  manipu- 
lation can  be  removed  and  resown 
(see  below).  Again,  the  solid  me- 
dia possess  advantages  for  study- 
ing the  morphological  characters 
of  a  micro-organism.  Each  spe- 
cies, when  sown  on  a  solid  me- 
dium, presents  some  special  char- 
acteristic, such  as  the  formation 
of  pigment,  liquefaction  of  the 
gelatine,  peculiar  modes  of  growth 
on  different  media,  etc.  Air  con- 
taminations are;  easily  recognized, 
as  they  grow  on  the  surface  only. 
Finally,  the  convenience  of  man- 
ipulation is  a  great  advantage. 

The  solid  media  are  divided 
into  two  groups,  solid  transpar- 
ent media  and  solid  opaque  me- 
dia. To  the  first  group  belong 
the  gelatinized  nutrient  solutions 
and  coagulated  blood-serum.  To 
the  second  potatoes,  bread-paste, 
fruits,  etc. 

Transparent  Solid  Media. — Gelatine.  One  pound  of 
lean  beef,  free  from  fat  and  tendon,  is  chopped  fine  ;  to  this 
is  added  1,000  c.c.  of  distilled  water,  and  it  is  allowed  to 
stand  iu  a  cool  place  for  from  twelve  to  fifteen  hours.     At 


Fig.  2225.- 


-Hot  Water  Fun- 
nel. 
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the  end  of  this  time  it  is  strained  through  a  linen  cloth  and 
tin-  beef  is  squeezed.  The  solution  is  i"  be  made  up  t" 
1,000  c.c  ii  necessary,  by  the  addition  of  distilled  water. 
This  fluid  i-  then  placed  in  a  large  Bask  [2  litres)  an 
Geo.  of  peptonum  Biccum,  5  <;m  ol  Bodium  chloride,  and 
Kid  Cm  ol  I  '  o  ii  gelatine  added  The  flask  is  then 
heated  on  a  water-bath  until  the  gelatine  is  melted  and 
the  peptone  and  salt  dissolved.  The  reaction  of  this 
mixture  wil  be  acid,  and  as  most  micro-organisms  re- 
quire :i  neutral  or  Bliphtly  alkaline  medium  for  their  suc- 
Ful  growth,  this  aciaity  musl  be  neutralized.  This 
i-  accomplished  by  adding  a  saturated  solution  of  sodium 
bicarbonate.  A  revi  cubic  centimetres  of  the  soda  solu- 
tion are  added  to  the  contents  "f  the  flask,  which  is  then 
well  Bhaken  and  a  drop  removed  with  a  glass  i> -< l  and 
tested,  firsl  with  blue,  and  i Inn  with  red  lit mu-  paper. 
This  operation  i»  repeated  until  the  red  paper  Bhowsa 
verj  slighl  blue  tinge  The  gelatine  solution  is  now 
heated  in  the  steam  sterilizer  tor  thirty  minutes,  when 
the  matter  coagulable  by  heal  and  the  products  of  neu- 
tralization will  be  precipitated.  Care  must  be  taken  not 
to  prolong  the  heating,  or  the  gelatine  will  be  converted 
into  metagelatine,  and  will  not  solidify  upon  cooling. 

The  solution  is  now  strained  through  flannel  and  fil- 
tered through  paper  or  absorbent  cotton.  A  glass  fun- 
nel is  fitted,  water-tight,  in  a  copper  funnel,  T  (Fig. 
2225),  ami  the  space  between  the  t  \.  <  ►  ll  1 1 1-<  1  with  water, 
which  is  warmed  by  aflame  placed  under  a,  the  filtrate 
being  received  in  the  sterilized  flask,  K.  If  the  gelatine 
i-  filtered  through  paper,  a  round  filter  is  plaited  and 
placed  in  the  funnel,  the  point  being  reinforced  by  a 
small  round  filter  folded  in  a  quadrant,  or  by  a  bil  of 
folded  gauze  firsl  placed  in  the  apex  of  the  funnel.  Dur- 
ing the  filtration  the  funnel  Bhould  be  covered  with  a 
glass  plate  or  filter  to  protect  its  contents  from  dust.  In 
using  absorbent  cotton  the  neck  of  the  funnel  is  packed 
rather  loosely  with  the  cotton,  and  then  put  in  the  hot- 
water  funnel.  The  filtering  through  paper  is  a  long,  te- 
dious process  while  the  filtering  through  cotton  is  much 
quicker.  The  experience  in  the  laboratory  of  the  Alumni 
Association  of  the  College  of  Physicians  and  Surgeons, 
i-  that  an  equally  clear  gelatine  can  be  obtained  by  the 
latter  method  as  by  the  former. 

The  filtrate  must,  when  cold,  be  solid  and  pet 
transparent.  In  some  cases  the  gelatine,  even  after  re- 
peated filtration,  will  remain  cloudy;  hut  this  can.  as  a 
rule.  '  corrected  by  the  following  procedure  :  The  gela- 
tin ■  is  allowed  to  cool  as  much  as  possible  without  solidi- 
fying, the  white  of  an  egg  is  added,  and  the  flask  is  well 
shaken.  It  is  then  heated  in  the  steam  sterilizer  until 
the  albumen  i-  coagulated,  the  coagulum  carrying  down 
■u  ith  it  all  the  suspended  matter,  leaving  the  gelatine  per- 
fe<  tly  transparent.  The  coagulated  albumen  is  removed 
1>\  Btraining  the  gelatine  through  flannel. 

The  clear  gelatine  is  now  poured  into  sterilized  test- 
tubes.      I  n  plug  is  re Ned  from  the  mouth  of 

the  test  tube  «  ith  the  third  and  little  fing<  rs  of  the  right 
hand,  a  -mall  sterilized  ida-s  funnel  is  placed  in  the  test- 
tulx  .  and  the  gelatine  poured  through  this  into  the  tube 
until  it  is  about  one  third  full.  The  tunnel  is  removed 
with  the  thumb  and  index  finger  of  the  righl  hand,  and  the 
cotton  plug  replaced  in  the  mouth  "f  the  test-tube.  After 
all  the  tubes  have  been  tilled  they  are  placed  in  the  pail 
(Fig  '.".'lie.  and  this  i-  placed  in  the  Meam  sterilizer  for 
twenty  minutes.  The  water  in  tin'  Bterilizer  must  he  boil- 
ing when  the  pail  is  put  in.      This   process   is  repeated  on 

the  next  day.  ami  w  inn  the  tubes  nave  become  cold  they 
are  read]  for  Bowing.  Anj  gelatine  remaining  after  fill- 
ing the  tubes  can  be  preserved  in  flasks  plngged  with  steril- 
ized cuit  on,  i  he  flasks  being  sterilized  with  the  test-tubes. 
Aga\  l  a  Lgat  agat  oi  -i  ipan  isinglass,  is  a  gela- 
tinous  materia]  obtained  t rom  '■  -  and 

irtina  tpeciota.     It  is  used  in  place  oi  gelatine,  a-  it 
will  stand  a  higher  temperature  without  liquefying.      \ 

ten  per  ecu i.  .solution  ,.|  gelatine  I i in---  liquid  at  about 

:;e  ('  .  while  a  one  per  cent  solution  of  agar-agar  will 
remain  solid  up  to  \:<  (  This  isadecided  advantage 
when  we  wish  to  cultivate  the  micro-organisms  at  an  ele- 
vated temperature  (81   C). 


The  beef -juice  is  prepared  as  in  the  gelatine  solution. 
To  it  an-  added  tin  same  amount  of  peptone  and  sodium 
chloride  as  in  the  gelatine  solution,  and  one  per  cent,  of 
agai  agar  It  i-  then  heated  on  a  water-bath  until  the 
ajar  agar  i-  dissolved  ;  then  neutralized  or  rendered  vi  rj 
slightly  alkaline  with  sodium  bicarbonate,  and  heated  in 
the  steam  Bterilizer  for  one  hour.  It  is  then  strained 
through  flannel  and  Altered  through  absorbent  cotton  in 

the  hot-water  funnel,  or  the  glass  funnel   and    tla-k 

placed  in  the  steam  sterili/er.     Agar-agar  filters  very 

slowly,  and  the  filtrate  will  never  he  as  char  as  the  gela- 
tine, being  slightly  opalescent  when  cold. 

The  lc-t-tubes  are  Idled  in  the  Bame  manner  as  with 
gelatine.    After  the  final  sterilization  they  arc  placed  in 

an  inclined  position  aixl  allowed  to  coc  1.      By  this  OH 

a  larger  surface  for  cultivation  i-  obtained.     Aftei 
tubes  have  cooled  a  quantity  of  condensation  water  will 
he   found  at   the    bottom   ol    the   inclined    surface.      This 

condensation  water  bi  rves  to  keep  the  air  in  the  test-tube 
moist ;  but  in  sowing  the  tubes,  care  must  he  taken  not  to 
allow  it  to  flow  over  the  Burface  of  the  agar-agar,  or  the 
culture  will  spread  over  tin-  entire  surfi 

dt    Culture*  (Plate  XIX..  Fig.  IT).    The  ordinary 
microscopical  slides  are  thoroughly  cleaned  and  pi. 
in  a  small  beaker,  which  is  covered  with  a  larger  one, 

and  then  placed  in  the  hoi  air  Bterilizer  for  one  hour,  at  a 

temperature  ol  150  to  160  C.  After  cooling,  a  number 
of  these  slides  are  placed  on  the  levelling  apparatus  (Fur 


lie..  2226.— Levelling  Apparatus. 

2226).  This  consists  of  a  triangle  of  wood  with  three 
levelling  Bcrews,  one  on  each  side.  On  this  is  placed  a 
irlass  dish  \\  hich  is  idled  with  ice  and  water,  and  covered 
with  a  circular  glass   plate.      In  the  more  recent  form 

this  apparatus  a  large  glass  dish  for  receiving  the  con- 
densed moisture  i-  placed  on  the  triangle,  and  the  dish 
containing  the  ice-water  fitted  in  this  by  means  of  pi( 
of  cork. 

A  -mail,  round  le\  el  is  placed  on  the  glass  plate  ami  the 
apparatus  brought  to  an  absolute  level  by  manipulation 
of  the  levelling  Screws.     The  BlideS  are  placed  on  the  ^lass 

plate,  being  handled  with  sterilized  forceps,  and  covi 

will)  the  hell  jar  tO  ploleel   lllelll  from  dllSt. 

Tin  test-tubes  of  nutrient  gelatine  are  placed  in  water 
at  :'.(i  ('..  and  w  hen  melted,  the  gelatine  i-  removed  with 
a  Bterilized  pipette  and  spread  in  a  long,  thin  layer  on  the 
slides,  care  being  taken  that  it  does  not  extend  to  the  edge 

of    the    slide  at    any  point.      The  slide- are  covered   with 

the  bell-jar  and  the  gelatine  is  allowed  to  become  nearly- 
solid.  The  slides  are  now  sown  by  drawing  a  Bterilized 
platinum  needle  (Fig.  2214),  charged  with  the  seed  ma- 
terial, lightly  aero--  the  gelatine,  forming  from  three  to 
ii\e  line-,  (are  being  observed  not  to  go  through  the 
layer  of  gelatine.     By  this  procedure  the  germs,  if  they 

arc    not    too    numerous,    become   separated    so    far   from 
each  other  that  each  germ  may  develop  into  a  colony. 
The   Blides  are    now    labelled    and    placed    in    a    moist 

chamber  formed  of  a  pair  oi  double  <:lass  dishes  (Fig. 
2227).  Another  form  of  these,  without  the  handle,  is 
used.  In  this  form  the  larger  dish  is  used  as  the  cover. 
These  are  thoroughly  washed  with  a  one  to  one  thousand 
solution  of  mercuric  chloride;  a  round  filter,  two-thirds 
the  diameter  of  the  dish,  i-  placed  in  the  bottom  of  the 

lower  dish   and   a   second   one  in   the  cover.      All  surplus 

mercury  solution  is  drained  off.    The  slides  are  arranged 

on  a  glass  or  zinc  bench,  preferably  the  former,  placed 
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in  the  bottom  of  the  dish,  with  two  to  four  slides  to  a 
bench.  Over  this  is  placed  a  second  bench,  and  on  it 
the  same  number  of  slides  (Fig.  2228).  In  this  way  sev- 
eral tiers  can  be  placed  in  one  dish.  These  benches 
can  be  made  from  a  strip  of  zinc  fourteen  centimetres 
long  and  four  centimetres  wide,  each  end  being  bent 


Fio.  2227.— Double  Glass  Dishes. 

over.  The  glass  ones  are  made  from  plates  of  glass  four- 
teen centimetres  long  by  four  centimetres  wide,  to  the 
ends  of  which  are  cemented  strips  of  glass  one  centi- 
metre square.  As  a  cement,  hard  Canada  balsam,  seal- 
ing-wax, or  shellac  may  be  used,  heat  being  employed  in 
its  application. 

The  growth  along  the  line  of  sowing  is  examined  with 
a  magnifying  power  of  about  thirty  diameters,  and  if 
different  forms  of  colonies  have  developed,  a  second 
sowing  is  made  from  each  colony  on  a  fresli  slide.  After 
a  few  transfers,  only  a  single  form  will  remain  on  the 
slide.  These  transfers  are  made  with  a  sterilized  plati- 
num needle,  the  seed  being  taken  from  the  edge  of  a 
growing  colony  in  which  the  characteristic  differences 


Fig.  2228. — Benches  for  Slides  and  IMates. 

are  as  pronounced  as  possible.  For  control,  it  is  neces- 
sary to  make  cover-glass  preparations  of  each  colony 
transferred,  for  microscopical  examination.  When  a  pure 
culture  has  been  obtained,  sowings  are  made  in  gelatine 
tubes  (see  below). 

Plate  Culture*  (Plate  XIX.,  Fig.  18).— For  this  pur- 
pose we  use  glass  plates  eight  centimetres  wide,  fourteen 
centimetres  long,  and  of  the  thickness  of  an  ordinary  slide. 
These  plates  are  thoroughly  cleansed  and  placed  in  the 
plate-box  (Fig.  2229),  made  of  sheet-iron  and  heated  in  the 
hot-air  sterilizer  for  one  hour,  at  a  temperature  of  160°  C. 
When  cool,  the  box  is  placed  in  a  horizontal  position  on 
the  edge  of  a  table  ;  the  cover  is  removed  and  a  plate 
withdrawn  by  grasping  the  corners  between  the  thumb 
and  index- finger  of  the  right  hand  ; 
the  cover  is  then  replaced  ;  the 
plate  is  put  on  the  ground-glass 
plate  of  the  levelling  apparatus 
(Fig.  2226),  and  covered  with  the 
bell-jar.  While  the  plate  is  cool- 
ing, a  number  of  gelatine  tubes 
are  to  be  melted  by  being  placed 
in  water  at  a  temperature  of  30°  C. 
A  tube  is  then  taken  between  the 
thumb  and  index-finger  of  the 
left  hand,  being  held  in  as  near  a 
horizontal  position  as  possible,  and 
the  cotton  plug  removed  with  the  last  two  fingers  of 
the  right  hand.  A  sterilized  platinum  needle  or  loop, 
charged  with  a  small  quantity  of  the  seed  material,  is  in- 
troduced into  the  gelatine,  moved  to  and  fro  in  it ;  it  is 
then  removed,  and  the  cotton  plug  is  replaced.  The  test- 
tube  is  gently  shaken  so  as  to  diffuse  the  germs  through 
the  melted  gelatine.  This  is  called  the  original  tube,  and 
from  it  the  first  dilution  is  made.  This  tube  and  a  tube 
Vol.  IV.— 49 


Fig.  2229.— Plate-box. 


of  melted  gelatine  are  held  between  the  thumb  and  in- 
dex-finger of  the  left  hand  in  as  nearly  a  horizontal  posi- 
tion as  possible  (Fig.  2230).  The  cotton  plug  is  removed 
from  the  original  tube  with  the  backs  of  the  third  and 
fourth  fingers  of  the  right  hand,  and  the  plug  from  the 
new  tube  with  second  and  third  fingers  of  the  same  hand. 
Then,  with  a  sterilized  plati- 
num loop,  held  like  a  pen 
between  the  thumb  and  in- 
dex-finger of  the  right  hand, 
a  drop  is  withdrawn  from 
the  original  tube  and  thor- 
oughly mixed  with  the  gela- 
tine   in    the    second   tube. 


Fig.   2230.  —  Method    of   Holding- 
Tubes  in  Making  Dilutions. 


This  is  repeated  five  times, 
and  the  cotton  plugs  are  then 
replaced  in  the  tubes.  To 
mark  the  tube  containing  the 
first  dilution  a  small  bit  of 
the  cotton  plug  may  be 
twisted  up  ;  the  second  dilu- 
tion may  be  marked  by  two 
twists,  and  so  on.  A  second  dilution  is  made  in  the  same 
manner  from  the  first  ;  a  third  from  the  second,  and  so 
on.  As  a  rule,  three  dilutions  are  all  that  are  necessary, 
though  with  some  forms  that  liquefy  gelatine  quickly  it 
is  advisable  to  make  even  a  fifth  dilution. 

After  the  dilutions  are  made  we  proceed  to  plate  them. 
The  cotton  plug  is  removed  from  the  original  tube  and 
the  contents  poured  out  upon  the  glass  plate  on  the 
levelling  apparatus,  and  spread  out  in  an  even  layer,  with 
a  sterilized  glass  rod,  to  within  half  an  inch  of  the  edges 
of  the  plate.  The  plate  is  then  covered  with  a  bell-jar, 
and  the  gelatine  allowed  to  set.  A  moist  chamber  is  pre- 
pared in  the  same  manner  as  for  slide  cultures.  On  the 
bottom  of  the  dish  is  placed  a  glass  bench  ;  upon  this  a 
piece  of  sterilized  filter-paper,  cut  to  the  size  of  the 
bench,  upon  which  is  written  the  description  of  the 
plate,  the  number  of  the  dilution,  and  the  date.  Upon 
this  is  placed  the  plate,  and  over  this  a  glass  bench  (Fig. 
2231).     This  process  is  repeated  with  all  the  dilutions,, 


Fig.  2231.— Moist  Chamber,  with  Plates. 

and  the  moist  chamber  set  aside  for  twenty-four  hours  or 
longer  to  allow  the  colonies  to  develop. 

The  agar-agar  culture  medium  can  also  be  employed 
for  plate  cultures,  but,  en  account  of  its  higher  melting- 
point,  the  manipulation  is  more  difficult.  The  test-tubes 
containing  the  agar-agar  are  placed  in  water  at  a  tem- 
perature of  40°  to  42°  C.,  and  the  water  kept  at  this  tem- 
perature until  the  agar-agar  has  become  fluid.  The 
sowing  and  dilutions  are  made  while  the  tubes  are  in 
the  water.  They  are  then  rapidly  poured  out  upon  the 
plates  and  spread,  as  in  the  gelatine  method. 

After  the  colonies  have  developed,  the  plates  are  exam- 
ined by  placing  one  on  the  stage  of  a  microscope,  and 
using  a  low  power  (f  or  J  inch  objective).  Having 
selected  a  characteristic  colony,  test-tubes  of  gelatine  and 
agar-agar  are  sown  from  it.  This  is  done  by  removing, 
with  a  sterilized  platinum  needle,  a  small  portion  from 
the  edge  of  the  colony  and  placing  it  in  a  test-tube  (see 
test-tube  cultures).  A  cover-glass  preparation  is  made 
from  the  same  colony,  stained,  and  examined. 

E.  Esmarch  has  introduced  a  modification  of  the  above 
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method  by  spreading  the  gelatine  out  on  the  sides  of  the 
test  tube.  He  uses  rather  wide  tubes  and  about  10  <■.<•.  of 
gelatine  to  a  tube.  A  tube  "t  gelatine  N  melted  in  warm 
water,  the  cotton  plug  removed,  and  a  <ln.ii  of  the 
materia]  to  be  plated  Introduced  into 
the  tube  with  a  sterilized  platinum 
loop.  This  Is  thoroughly  distributed 
through  the  gelatine  by  gentle  nhalrinar 
The  cotton  plug  is  replaced  and  a  rub- 
ber cap  placid  over  it.  The  tube  (a 
now  floated  on  Ice  water,  and  slowly 
rotated  with  the  ridit  hand  until  tin- 
gelatine  tin-  become  Bolid,  which  re- 
quires about  fifteen  to  twenty  seconds. 
During  the  rotation  the  neck  of  the 
tube  is  clasped  with  the  left  hand,  bo 
thai  the  tube  shall  lie  level  and  the 
gelatine  be  evenly  distributed. 

After  the  colonies  have  developed 
they  will  appear  as  shown  In  Fig.  2232. 
For  microscopical  examination  the 
tube  i-  placid  on  the  stage  of  the  mi- 
croscope and  held  by  two  sheet-zinc 
clamps,  Bcrewed  in  the  place  of  the 
ordinary  slide-clamps,  and  bent  so  as 
to  grasp  the  tube  and  hold  it  securely. 
Iii  order  to  obtain  material  from  a 
colony  for  sowing  or  cover-glass  prep 
arations,  the  cotton  pi  11.15  should  be 
gently  removed,  when,  in  most  cases, 
the    lumen   of  the  tube  will   he  found 

closed  with  a  thin  layer  of  cotton  and 
gelatine  melted  together  ;  a  large  open- 
ing is  milled  in  this  with  a  hot  plati- 
num needle,  and  through  the  opening 
bo  formed  the  colony  is  fished  oul  w  ith 
a  sterilized  platinum  needle.  This 
manipulation  must  be  made  under  the 
c iiit n '1  of  1  he  microsci pe. 

"Drop- Cultures.  For  this  purpose  a 
hollow  slide  (Figs.  2238  and  2234)  is 
used.  This  is  thoroughly  cleaned  and 
.sterili/.cd  in  the  flame  of  a  Bunsen 
burner.  Whencold,  a  ring  of  vaseline 
is  painted  around  tin-  edge  of  the  hol- 
low in  the  slide,  or  around  the  edge  of 
the  cell.  A  cover  glass  is  sterilized  by 
heating  in  the  flame  ;  when 
cold  a  small  drop  of  the  culture 
medium  is  placed  in  its  centre 
With  a  .sterilized  platinum  loop, 

and  sown  by  touching  it  with 

a     sterilized     platinum     needle 

charged  with  a  very  small  quantity  of  the  seed 

material.      The  cover-glass  is  then  taken  up  with 
sterilized    forceps,  inverted,  and  placed  on   the  slide  so 
that    the    drop  will    come  in    the  centre  id'  the   hollow  or 

cell.     A  ring  of  vaseline  is  then  painted  around  the  edge 

Of  the  com  1  dass,  and  the  preparation  is  labelled  and  set 


Ted-tub,    Chun*   (Plates   XVIII.   and  XIX.).      The 
i'  Bt  tube  to  in-  sown  is  held  iii  a  perpendicular  position, 

mouth  down,  to  prevent  contamination  by  the  settling  of 

air-germs.    The  cotton  plug  is  removed' with  the  third 

and   fourth   lingers   of  the    right   hand,    ami  a  platinum 

needle,   charged   with  the  seed    material,    is  thrust 

6  3. 


Fig.  2-J34. — Drop  Culture  in  a  ('ill  slide.    A,  nufaoe  %  lew  :  H,  ride  \  lew ; 
6,  eil(.'e  of  nil  ;  C,  hollow  of  cell  ;  </,   OOTl  r  K'lass  ;  e,  drop  of  culture 

lluili'llll. 

into  the  gelatine,  after  which  the  cotton  plug  i-  replaced. 
With  agar  agar  twins  n  ;>  well  to  draw  a  line  on  the  sur- 
face after  making  the  thrust. 

In  i.ims  where  a  tube  is  to  be  sown  from  one  in 
which  the  gelatine  has  become  liquefied,  the  tube  cannot 
be  inverted,  bul  it  must  be  held  in  a  position  as  nearly 
horizontal  as  possible.  The  manner  of  holding  the  tubes 
is  shown  in  Fig.  2285,  the  tube  containing  the  fluid  gela- 
tine being  held  next  the  thumb. 

The  test-tubes  are  lal»  lied  and  set  aside  for  develop- 
ment. For  holding  the  test-tubes,  tumblers,  with  a  bit  of 
cotton  iii  the  bottom,  and  test-tube  racks,  may  )„•  used. 

Blood  Serum.  The  blood  of  the  ox  or  sheep  is  used. 
For  collecting  the  blood,  tall  glass-stoppered  jars,  eight 

to  ten  Centimetres  in  diameter,  are  used.  These,  after 
being  thoroughly  washed  with  soap  and  water,  and  well 
"  rinsed  in  pure  water,  are  sterilized  by 
washing  with  a  1  to  1,000  solution  of 
mercuric  chloride.  This  is  poured  out 
and  the  jar  washed  with  alcohol  ;  the 
alcohol  is  poured  out  and  ether  added  j 
the  surplus  ether  is  poured  out  and 
what    remains    evaporated    by    gently 
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a,         c 

Flo.  2CT)  —  l>r"i'  Ciiltiirr   in  I    Hotl  1.  lUrtaOeYtaw;    />' 

\  !!■«     a,  hollow;  B, oora  f  culture  medinm. 

aside  to  allow  the  bacteria  to  develop.    The  preparation 
camined  from  time  to  time,  under  the  microscope, 

and  the  various  phases  of  development  are  thus  studied. 


Fio.  2i3.r>.— Method  of  Holding  Tubes  for  Sowing. 


warming  the  jar.  and  the  jar  is  then  closed  with  the  stop- 
per. The  jars  are  taken  to  the  slaughterhouse  and  the 
blood  is  received  in  them  directly  from  the  cut  artery,  the 
first  spurt  being  rejected.  The  jars  are  tilled  nearly  full, 
closed  with  the  stopper,  and  carefully  removed  to  the 
laboratory,  After  standing  two  hours  the  stopper  is  re- 
moved, and  the  edge  of  the  clot  separated  from  the  sides 

Of  the  jar  with  a  sterilized  glass  rod.  The  Stopper  is  re- 
placed and  the  jar  allowed  to  stand  in  a  refrigerator  for 
twenty  four  hours.  At  the  end  of  this  time  the  clot  will 
be  found  suspended  in  the  (dear  serum.  This  is  carefully 
drawn  oil  with  a  sterilized  pipette,  taking  care  not  to 
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disturb  the  clot,  or  the  serum  will  become  colored  with 
the  blood-cells.  The  serum  is  then  transferred  to  steril- 
ized test-tubes,  which  are  filled  one-third  and  immedi- 
ately replugged  with  the  cotton. 

The  test-tubes  containing  the  serum  are  now  sterilized. 
As  the  serum  would  be  coagulated  and  rendered  opaque 


Fig.  2236.— Koch's  Blood-serum  Sterilizer. 

by  the  high  temperature  of  the  steam  sterilizer,  100°  C. , 
we  make  use  of  Tyndall's  process  of  sterilization.  This 
method,  "  sterilization  by  discontinuous  heating,"  is 
based  on  the  fact  that  living  bacteria  are  killed  by  a 
temperature  lower  than  is  required  for  the  coagulation 
of  the  albumen,  while  the  spores  that  are  not  destroyed 
are  easily  killed  after  germination.  Now,  if  a  fluid  is 
kept  at  a  temperature  of  58°  C.  for  an  hour,  the  living 
bacteria  only  will  be  killed,  and  possibly  not  all  of  these, 
by  the  first  heating.  The  fluid  is  allowed  to  stand  for 
twenty-four  hours,  at  the  ordinary  temperature  of  the 


Fig.  2237.— Section  of  Blood-serum  Sterilizer. 

room,  when  the  spores,  or  at  least  a  portion  of  them,  will 
develop.  The  fluid  is  again  heated  as  above,  when  the 
bacteria  that  have  developed  from  the  spores  will  be 
killed.  If  this  operation  is  repeated  on  five  or  six  con- 
secutive days,  we  finally  kill  all  the  contained  spores  and 
render  the  fluid  absolutely  sterile. 

The  above  method  of  sterilization  is  carried  on  in  the 
blood-serum  sterilizer  (Fig.  2236  ;  also  shown  in  section 


in  Fig.  2237).  This  apparatus  consists  of  a  double- 
walled  cylinder  of  copper,  filled  with  water,  W,  and 
closed  with  a  double-walled  cover,  filled  with  water,  D. 
On  one  side  of  the  cover  is  the  tube,  A,  by  which  the 
water  is  warmed  ;  the  contents  of  the  cylinder  being 
warmed  by  a  flame  placed  underneath  it.  In  the  cover 
are  three  tubes,  one,  d,  through  which  the  cover  is  filled 
with  water  and  into  which  a  thermometer  is  afterward 
fitted  ;  I,  fitted  with  a  thermometer  which  passes  into 
the  air-chamber,  L ;  w,  also  containing  a  thermometer, 
which  passes  into  the  water-chamber,  W.  The  whole 
apparatus  is  covered  with  felt  to  prevent  the  radiation 
of  heat. 

The  test-tubes  are  placed  in  racks,  which  are  then 
placed  in  the  air-chamber,  L.  The  temperature  of  the 
air-chamber  is  then  raised  to  58°  O,  and  kept  at  this 
point  for  one  hour.  This  is  repeated  for  six  successive 
days,  when  the  sterilization  of  the  serum  will  be  com- 
plete. This  sterilization  may  be  omitted  if  one  cares  to 
take  the  risk  of  losing  a  certain  percentage  of  the  tubes 
by  contamination.  The  serum  contained  in  the  test-tubes 
is  solidified  by  coagulating  the  albumen  of  the  serum. 
This  is  accomplished  by  placing  the  test-tubes  in  the 
coagulator  (Fig.  2238),  which  is  inclined  at  such  an  angle 
that  the  serum  shall  reach  to  the  upper  third  of  the  tubes, 
thus  securing  a  larger  extent  of  surface  for  cultivation. 
The  coagulator  consists  of  a  double-walled  box  of  cop- 


Fig.  2238. — Blood-serum  Coagulator. 

per,  the  space  between  the  walls  being  filled  with  water. 
The  front  legs  are  movable,  so  as  to  allow  the  inclination 
to  be  adjusted,  and  are  fastened  by  thumb-screws.  The 
water  in  the  coagulator  is  heated  by  a  flame  placed  under 
the  bottom.  The  temperature  of  the  air-chamber  is  reg- 
ulated by  a  thermometer  placed  on  the  floor  among  the 
test-tubes.  It  is  kept  at  65°  O,  as  at  this  point  the  serum 
solidifies  without  becoming  very  opaque.  The  nearer  we 
approach  the  coagulating  temperature,  75°  O,  the  more 
rapidly  the  solidification  takes  place,  but  at  the"  same 
time  the  opacity  of  the  serum  is  increased.  At  65°  C. 
about  one  hour  is  required  for  the  solidification  of  the 
serum,  though  the  time  varies  with  the  blood  of  different 
animals.  The  serum  of  sheep's  blood  solidifies  most 
rapidly,  that  of  calves'  blood  most  slowly. 

Serum  that  has  been  properly  solidified  should  be  of  an 
amber  color,  transparent  or  opalescent,  except  in  the 
lower  third,  where  it  may  be  slightly  milky.  During  the 
solidification  the  moisture  condenses  in  the  upper  part  of 
the  tube,  which  is  the  coolest,  and  collects  at  the  bottom 
of  the  incline  when  the  tube  is  placed  in  a  perpendicular 
position.  By  the  subsequent  evaporation  of  this  fluid  the 
air  in  the  test-tube  is  kept  moist. 

Blood  serum  may  also  be  solidified  in  sterilized  watch- 
glasses  and  small  glass  salt-cellars  covered  with  glass 
plates  ;  this  permits  of  the  growing  cultures  being  ex- 
amined with  the  microscope. 

Potato  Cultures.  For  this  purpose  smooth,  sound,  and 
old  potatoes  are  selected.  They  are  well  scrubbed  with 
a  stiff  brush  and  water,  all  bad  spots  and  eyes  scraped 


771 


TII<  ro-Or^uiiixiilH. 
.Ulf-ro-Or^uiiWui*. 


REFERENCE   HANDBOOK  OP  THE   MEDICAL   SCIENCES. 


out.  and  the  potatoes  snaked  in  a  solution  of  mercuric 
chloride  (one  per  cent.)  for  an  bonr.  They  arc  then 
placed  in  the  pail  of  the  Bteam  Bterilizer  and  steamed  for 
one  hour.  At  the  end  of  i  li  i -•  time  the  gas  is  abut  off  and 
the  potatoes  are  allowed  to  cool  in  the  sterilizer.  'While 
thej  are  <  ooling  the  double  glass  dishes  that  are  to  serve 
as  moist  chambers  are  prepared  as  for  plate  cultures. 
The  knives  for  cutting  the  potatoes  (shoemakers'  knives 

in   wooden   handles)  arc  stcrili/cd   by   heating,  nearly  to 

redness,  in  the  flame  oi  a  Bunsen  burner,  and  placed  on 
a  piece  of  wire  gauze,  edge  up,  covered  with  a  bell-jar, 

and    allowed    tO   cool.      The   hands   are    flrsl  washed   in  a 

solution  of  mercuric  chloride  <  I  to  1,000),  and  then  a  po- 
tato  is  removed  from  the  pail,  being  held  in  its  shortest 
diameter  between  the  thumb  and  index-finger  of  the  left 
band,  and  is  cut  nearly  through  horizontally.  The  cover 
of  the  glass  dish  is  removed  with  the  right  hand  and  the 
potato  placed  on  the  bottom,  the  upper  half  being  turned 
over  with  the  knife  blade  so  thai  the  cut  surfaces  of  both 
shall  he  up  ;  the  cover  of  the  dish  is  then  replaced.  A 
second  potato  is  to  be  manipulated  in  the  same  manner. 
These  two  put  at dcs,  making  four  halves,  will  fill  one  dish. 

The  potatoes  arc  now  to  be  sown.  With  one  hand  the 
cover  of  the  glass  dish  (Pig.  '22'dD)  is  raised  and  ti  ster- 


Fio.  2239.— Manner  of  Sowing  Potatoes. 


ilized  platinum  needle,  charged  with  the  seed  material, 
is  introduced  and  drawn  gently  upon  the  centre  of  the 
potato,  not  coming  within  half  an  inch  of  the  edge  ;  one 

or  two  punctures  should  also  he  made  with  the  needle  a 
.short  distance  from  this  line;  or  a  small  quantity  of  the 
Beed  material  is  taken  up  on  the  point  of  a  sterilized 
scalpel,  placed  in  the  centre  of  the  potato,  and  with  the 
fiat  of  the  blade  spread  over  the  surface  to  within  half  an 
inch    of    the   edge.      With    a    second    Sterilized    scalpel    a 

.small  portion  is  taken  from  the  tirst  potato  and  spread  on 
the  sin-face  of  a  second  potato;  a  hit  is  taken  from  the 
second  potato  and  spread  on  the  surface  of  a  third.  By 
this  procedure  we  obtain  a  fractional  cultivation  anal- 
ogous to  the  dilution  in  plate  cullurcs. 

Potato-paste.     Potatoes  which  have  been  well  washed 

are   Steamed   in  the  steam  sterilizer  for  one  hour.     After 

i  ooling,  the  potatoes  arc  peeled  and  mixed  with  sufficient 

troter  to  make  a  thick  paste.     Enough  of  this  paste  to 

form    a    layer   half  an   inch   thick   is   placed   in    sterilized 

Ehrlenmeyer'a  Basks,  the  cotton  plugs  replaced,  and  the 
Masks  sterilized  in  the  steam  sterilizer  for  half  an  hour 
on   two  successive  days.      These    arc    to  be  sown   in  the 

same  manner  as  test  tubes 

l-paste.  A  stale  loaf  of  bread  is  broken  into  bits 
and  healed  in  the  hot  air  sterilizer  at  a  temperature  of 
Phi  (  When  thoroughly  dry  it  is  pulverized  in  a  mor- 
tar and  preserved  in  a  glass-stoppered  bottle  for  use. 
Ten  grammes  of  this  powder  are  placed  in  a  sterilized 
Ehrlenmeyer'a  Bask  ami  2.5  c.c  of  water  added.     The 

COtton  pbiL's  arc  then  replaced  and  the  ilasks  sterilized  in 

the  steam  sterilizer  for  half  an  hour  on  two  successive 
days.  These  arc  also  to  be  sown  in  the  same  manner  as 
test  tubes. 

Media      Bouillon.    This  is  prepared  in  the  same 

manner  as  arc  the  gelatine  media  (see  above),  <  \eept  that 

the  gelatine  is  left  out.  After  being  neutralized,  the 
bouillon  is  heated  in  the  steam  sterilizer  for  thirty  min- 
utes, and  then  tiliend  through  paper  The  filtrate  is  re- 
ceived in  sterilized  Basks,  which  arc  plugged  with  steril- 


ilized  cotton,  and  heated  in  the  steam  sterilizer  for  thirty 
minutes  on  two  consecutive  days  ;  or  test-tubes  arc  tilled 
and  sterilized. 

Blood  Serum.    This  is  prepared,  as  has  been  already 

described,  except  that  the  final  process  of  coagulation  is 
omitted. 

Milk.  This  js  placed  in  sterilized  test-tubes,  and  then 
sterilized  in  the  steam  sterilizer  for  half  an  hour  on  five 
successive  daj  s, 

VegetabU  Infusion*.  Aqueous  infusions  of  hay  and 
vegetables  an-  made  and  filtered,  and  then  treated  in  the 

same  manner  as  bouillon. 

Pasteur's  Fluid.  Distilled  water,  1,000  CC;  pure  cane- 
BUgar,  100  Gin.;  ammonium  tartrate,  10  Gin. ;  ash  of 
yeast,  0.75  Gm. 

Cohn's  Fluid.  Potassium  phosphate,  0.1  8m.;  mag- 
aesium  sulphate.  0.1  Gm.;  tricalcic  phosphate,  0.01  Gin.; 
distilled  water,  20  Gm.;  ammonium  tartrate.  0.2  Gm. 

N&geli't  Fluids.  1.  Water,  loo  e.e. :  ammonium  tar- 
trate, 1  Gm.;  potassium  Diphosphate.  0.1  Gin.;  magne- 
sium sulphate,  0.02  (mu.;  calcium  chloride, 0.01  Gm 
Water,  100 cc;  albumen-peptone,  1  Gm.;  potassium  tri- 
phosphate, 0.2  (Jin.;  magnesium  sulphate.  0.04  Gin.; 
calcium  chloride,  0.02  Cm.  :!.  Water,  100  CC;  cane- 
Bugar,  3  (Jin.;  ammonium  tartrate,  1  Gm.;  potassium  bi- 
tartrate,0.21  Gm.;  magnesium  sulphate,  ().04Gm. ;  calcium 
chloride,  0.02  Gm.  The  above  chemical  solutions,  after 
being  filtered,  are  placed  in  the  various  culture  vessels  and 
sterilized  in  the  usual  manner  in  the  steam  sterilizer.  Be- 
sides test-tubes,  various  forms  of  tubes*  and  flasks  have 
been  contrived  by  different  investigators  for  carrying  on 
cultures  in  fluid  media. 

Steinberg  uses  small  bulbs  (Fig.  2240)  made  from  -lass 
tubing  of  three-  to  four-tenths  of  an  inch  in 
diameter.  After  blowing  a  bulb  at  the  end 
of  a  glass  tube,  it  is  provided  with  a  slender 
neck,  drawn    out    in    the  flame,  and  the  end 

scaled  by  melting.  To  tin  these  bulbs  pro- 
ceed as  follows  :  Heat  gently  over  the  tlame 
first  the  bulb,  and  then  the  extremity  of  the 
neck  ;  break  off  the  point  with  sterilized  for- 
ceps, and  plunge  the  bulb  beneath  the  sur- 
face of  the  fluid.  The  bulb  is  to  be  one- 
third  tilled  and  the  point  of  the  neck  imme- 
diately reseated  in  the  tlame.  After  tilling, 
the  bulbs  are  sterilized  in  the  steam  steril- 
izer as  usual.  To  sow  the  fluid  contained  in 
these  bulbs,  the  end  of  the  neck  is  broken  off 
with  sterilized  forceps,  the  bulb  gently  heated 
so  as  to  force  out  a  small  quantity  of  air.  and 
the  end  plunged  into  the  fluid  containing  the 

bacteria  to  be  cultivated,  a  small  quantity  of 
which  enters  the  bulb.  The  end  of  the  neck  is  reseated 
by  melting  in  the  tlame. 

Cultures  may  also  be  made  in  the  hanging-drop  (see 
Drop-cultures). 

EnoculatioS  ok  Animus. — For  this  purpose  various 
animals  are  employed,  mice,  rats,  guinea-pigs,  and  rab- 
bits being  most  convenient. 

Inhalation. — The  animals  are  placed  in  a  large  box.  the 
air  of  which  is  impregnated  with  the  germs  by  means  of 

a  steam-  or  hand-spray. 

Administration  irit'li  Food. — A  thin  layer  is  cut  from  a 
small  rectangular  piece  of  potato,  so  that  it  can  be  lifted 
up  like  a  cover,  and  then  the  interior  is  hollowed  out  and 
tilled  with  a  pure  culture  of  the  bacteria.  The  cover  is 
replaced,  and  the  piece  of  potato  placed  on  the  back  part 
of  tin'  tongue,  so  that  the  animal  will  swallow  it  without 
mastication.  Small  pieces  of  hard-boiled  white  of  egg 
may  be  prepared  in  the  same  manner. 

Sometimes,  when  the  acid  gastric  juice  has  an  injuri- 
ous effect  on  the  bacteria,  an  artificial  gastrointestinal 
catarrh  is  produced,  before  feeding,  by  the  administra- 
tion of  drastic  cathartics,  or  the  acid  neutralized  by  in- 
troducing alkaline  solutions  into  the  stomach. 

The  bacteria  may  also  be  administered  suspended  in 
w  ah  r  or  milk. 

Cut, i m out  Inoculation.— This  is  performed  by  produc- 
ing a  slight  abrasion  of  the  skin  with  a  sterilized  sealpel. 
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after  removing  the  hair  and  disinfecting  the  part.  Upon 
this  is  placed,  with  a  sterilized  platinum  loop,  a  particle 
of  the  pure  culture  or  a  drop  of  material  containing  the 
bacteria,  and  gently  rubbed  in.  Or  a  slight  incision  is 
made  with  a  sterilized  knife  charged  with  the  material 
to  be  inoculated.  The  situation  chosen  for  inoculation 
should  be  one  that  cannot  be  licked  by  the  animal,  as,  for 
■example,  the  root  of  the  ear. 

Subcutaneous  Inoculation. — A  spot  that  cannot  be  licked 
by  the  animal  is  chosen.  The  hair  is  cut  close,  and  after 
the  skin  has  been  washed  with  soap  and  water,  it  is  dis- 
infected with"  a  1  to  1,000  solution  of  mercuric  chloride. 
An  incision  is  made  with  a  pair  of  sterilized  scissors  or 
knife.  Then,  with  the  point  of  a  sterilized  knife  or 
probe,  a  pocket  is  made  under  the  skin  ;  into  this  is  in- 
troduced, with  a  sterilized  platinum  loop,  a  bit  of  the 
material,  and  the  skin  is  pressed  down.  A  mouse  is  in- 
oculated as  follows  :  A  mouse  is  placed  in  a  glass  cylin- 
der, and  the  cylinder  is  covered  with  a  glass  plate.  The 
tail  of  the  mouse  is  then  seized  with  a  pair  of  long  for- 
ceps, and  drawn  out  through  a  small  space  between  the 
cover  and  rim  of  the  cylinder,  and  the  end  of  the  tail  is 
grasped  with  the  left  hand.  An  incision  is  then  made 
in  the  loose  skin  at  the  root  of  the  tail  with  a  pair  of 
sterilized  scissors,  and  a  bit  of  the  material  is  introduced 
in  the  manner  above  described. 

Subcutaneous  Injections. — For  subcutaneous  injections 
the  syringe  of  Koch  or  that  of  Sternberg  is  used. 

Koch's  syringe  consists  of  a  glass  barrel  graduated  into 
fractions  of  cubic  centimetres.  At  the  end  it  is  fitted 
into  a  metal  cap  provided  with  a  nipple,  fitted  to  the 
various-sized  cannula*.  The  upper  end  is  fitted  into  a 
metal  cap  provided  with  a  stop  cock.  On  the  end  of 
this  cap  a  rubber  ball,  with  a  small  hole  to  act  as  a  valve, 
is  attached  by  means  of  a  short,  threaded,  metal  tube, 
which  screws  into  the  end  of  the  cap.  The  rubber  ball 
being  removed,  the  instrument  is  sterilized  in  the  hot-air 
sterilizer. 

Sternberg  has  constructed  a  very  simple  syringe  from 
a  glass  tube.  A  piece  of  glass  tubing  10  to  12  cm.  long, 
and  with  a  lumen  of  3  to  4  mm. ,  is  taken.  One  end  is 
drawn  out  conically  and  ground,  so  as  to  fit  the  various 
cannula?.  To  the  upper  end  a  piece  of  rubber  tubing  is 
attached,  and  through  this  a  piece  of  brass  wire  is  fitted, 
air-tight.     This  brass  wire  acts  as  a  piston. 

Pure  cultures  are  mixed  with  sterilized  distilled  water, 
or  one-half  per  cent,  solution  of  sodium  chloride,  just  be- 
fore being  used,  and  injected  with  the  above  syringe. 

For  injecting  directly  into  the  circulation,  pure  cul- 
tures are  mixed  with  sterilized  distilled  water  or  salt  solu- 
tion. In  the  rabbit,  one  of  the  large  veins  at  the  base  of 
the  ear  is  selected.  The  hair  is  cut  off  with  curved  scis- 
sors, and  the  vein  exposed  by  snipping  out  a  bit  of  skin. 
The  point  of  the  needle  attached  to  the  syringe  is  intro- 
duced into  the  vein  and  the  fluid  slowly  injected. 

All  animals  that  die  after  inoculation  experiments 
should  be  examined  as  soon  after  death  as  possible.  The 
animal,  e.g. ,  a  mouse,  is  pinned  out  by  the  feet  on  a  piece 
of  wood  and  thoroughly  washed  with  mercuric  chloride 
solution  (1  to  1,000).  A  number  of  scalpels,  forceps, 
scissors,  etc.,  are  sterilized  by  heating  nearly  to  redness 
in  the  flame,  placed  under  a  bell-jar  to  protect  them 
from  dust,  and  allowed  to  cool.  The  skin  of  the  abdo- 
men is  cut  through  over  the  median  line  with  a  hot  pair 
of  scissors  and  laid  back  on  each  side.  The  abdominal 
cavity  is  then  laid  open  with  sterilized  scissors  and  pinned 
back  on  each  side.  The  appearance  of  the  abdominal 
organs  is  to  be  noted,  especially  the  spleen.  This  organ 
is  removed  with  sterilized  forceps  and  scissors,  and  placed 
upon  a  sterilized  glass  plate.  It  is  then  washed  with  the 
mercuric  chloride  solution,  by  means  of  a  camel's-hair 
brush,  incised  with  sterilized  scissors,  and  a  bit  of  the 
pulp  removed  with  a  sterilized  instrument,  and  test-tubes 
of  gelatine  sown  with  it.  Other  organs  from  which  cul- 
tures are  wanted  are  treated  in  the  same  manner.  The 
thoracic  cavity  is  now  opened  by  cutting  the  ribs  on  each 
side  of  the  sternum  with  sterilized  scissors.  The  pericar- 
dium is  then  opened  ;  the  apex  of  the  heart  is  fixed  with 
sterilized  forceps,  and  one  of  the  cavities  opened  with 


sterilized  scalpel  or  scissors,  and  test-tubes  of  gelatine 
are  then  sown  from  the  blood. 

Bits  of  the  organs  are  removed  and  hardened  in  alco- 
hol, for  subsequent  microscopical  examination. 

The  test-tubes,  sown  as  above,  should  be  immediately 
plated. 

Specimens  from  the  post-mortem  room  are  thoroughly 
washed  with  mercuric  chloride  solution,  to  destroy  any 
adhering  bacteria  of  putrefaction.  Then 
with  hot  knives,  changed  with  each  cut,  a 
cut  is  made  through  the  organ,  almost  divid- 
ing it ;  then  a  second  cut  is  made  at  right 
angles  to  the  first,  and  from  this  surface  a 
third,  from  the  bottom  of  .which  the  mate- 
rial to  be  sown  is  removed  with  sterilized 
instruments. 

Examination  of  Air. — Koch's  Appara- 
tus.— This  consists  of  a  glass  cylinder  about 
fifteen  centimetres  high,  containing  a  glass 
capsule  (Fig.  2241)  which  can  be  removed 
with  the  brass  lifter.  The  mouth  of  the 
cylinder  is  plugged  with  cotton,  and  the 
whole  apparatus  sterilized  in  the  hot-air  Fig.  2241.— 
sterilizer,  at  a  temperature  of  150°  to  160Q  fa°„s  forAir 
C.  for  one  hour.  A  test-tube  of  gelatine  is  Analysis. 
melted  and  poured  into  the  glass  capsule. 
The  cylinder  is  then  exposed  to  the  air  for  a  definite  time, 
the  cotton  plug  replaced,  and  the  apparatus  set  aside  until 
the  colonies  have  developed.  The  colonies  are  counted, 
after  which  the  capsule  is  removed  from  the  cylinder, 
placed  on  the  stage  of  the  microscope,  and  the  character 
of  the  colonies  examined  into  with  a  low  power.  With 
this  apparatus  only  an  approximate  estimation  of  the 
germs  can  be  made. 

Hesse's  Apparatus  (Fig.  2242). — This  apparatus  consists 
of  a  glass  cylinder  70  cm.  long  and  3.5  cm.  in  diameter, 


Fig.  2242. — Hesse's  Apparatus  for  Air  Analysis. 

fastened  to  a  tripod.  One  end  is  closed  with  a  closely 
fitting  rubber  cap,  provided  with  a  central  perforation  1 
cm.  in  diameter,  and  over  this  a  second  cap,  without  a  per- 
foration, is  placed,  thus  completely  closing  the  end  of  the 
cylinder.  In  the  other  end  is  fitted,  tightly,  a  rubber 
cork,  in  the  centre  of  which  is  a  hole  1  cm.  in  diameter. 
Through  this  a  glass  tube  10  cm.  long  is  introduced,  the 
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fret  end  "l  which  i-  connected  with  aspiration  Basks. 
This  tube  is  plugged  with  sterilized  cotton,  and  the  ap- 
l>ar:iius  is  Bteamea  for  one  bour. 

After  removing  the  rubber  cork  the 
cylinder  Is  filled  with  about  60  c.c.  of 
nutrient  -(inline,  the  rubber  cork  is  tt 
placed,  and  the  apparatus  is  Bterilized 
in  the  steam  sterilizer  for  half  an  hour 
on  two  successive  daj  b.  After  the  final 
sterilization  the  cj  Under  is  placed  iu  a 
horizontal  position  and  allowed  to  cool. 
In  placing  the  cylinder  on  the  tripod 
the  layer  ol  gelatine  Bhould  be  at  the 
bottom. 

The  apparatus  is  set  up  at  the  place 

of  observation,  the  rubber  tube  of  the 

aspirator  connected  with  the  glass  tube 

in  the  ('ml  of  the  cylinder,  and  the 

outer  cap  removed  from  the 

Cl  other  end.     The  spring-clip, 

on  the  rubber  tube  connect- 

the  two  flasks,  is  opened,  bo  that 

ie   water  in   the  upper  tlask  can  flow 

into  the  lower,  thus  drawing  the  air 
through  the  cylinder.  When  the  up- 
per tlask  is  empty  the  lower  one  is  put 
in  its  place,  and  the  How  of  water 
again  started.  After  several  litres  of  air  have  been  drawn 
through  the  cylinder,  the  rubber  tube  of  the  aspirator  is 
disconnected, "and  the  outer  cap  replaced  on  the  end  of 
the  cylinder.  The  cylinder  is  then  set 
aside,  at  a  suitable  temperature,  until 
the  colonies  have  developed.  The 
colonies  may  be  counted  through  the 
wall  of  the  tube.  Specimens  may  be 
fished  out  with  a  long-handled  plati- 
num needle  for  examination  and  sow- 
ing. 

MiqitfVs  Bulii  (Fig.  2248).— This  con- 
sists of  a  glass  tube.  a.  /,  in  the  course 
of  which  a  globe,  6,  of  about  60  c.c. 
capacity,  is  blown  ;  at  one  end  the 
tube  is   bent  in  an   S  form,  while    the 

other  end  remains  straight,  or  is  slightly 
curved.  In  this  part  of  the  tube  are 
placed  two  plugs  of  asbestos  or  glass- 
WOOl,  ''  and  '/,  and  the  tube  is  con- 
stricted between  the  two  by  beating  in 
a  flame.  The  apparatus  is  Bterilized 
in  the  hot  air  sterilizer,  and  then  rilled 
with  about  20  c.c.  of  Bterilized  bouil- 
lon, by  placing  the  end  (/  in  the  fluid 
ami  -ucking  on  the  end/,,'  the  appa- 
ratus i-  then  inclined  so  that  the  point 
<i  -hall  lie  free  from  bouillon,  when  it 
i-  Bealed  by  melting  in  the  flame. 
The  apparatus  i-  then  Bterilized  in  the 

steam  Sterilizer  lor  half  an  hour  on  two 

successive  days.  For  use  the  appara- 
tus la  fastened  BO  that  the  shank  c,  d 
shall  form   an   angle    with   the 

horizon  of  about  twenty-five 
degrees     The   end  /  i-  con  c 

nected    with    an    aspirator    by 

means  ol  a  rubber  tube,  then  the  sealed 

end  •'  i-  heated  in  the  tlanie  In  de-troy 

any  adhering  germs  and  broken  oft 
with   hot    fori  epa     The  aspirator   is 

then  Malted        After  Sufficient    air   has 

been  drawn  tin. 'iiuh  the  apparatus  the 
point  "  is  again  Bealed  bj  melting  in 
the  flame.     By  blowing  stronglj  into 

the  end  /,  any  germs   that    ma\     have 

I.. ,  ;i  caught  by  the  plug  e  w  ill  be 
forced  back  into  the  bouillon  .  then 
tin  apparatus  i-  raised  until  the  bouil- 
lon flows  into  tin     point   •'.  so  that   all 

the  germs  between  e  and  </  shall   be  brought  into  the 

bouillon,      Three  litre-  ol    air  are  draw  n  through  each  of 
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fifty  of  these  bulbs,  so  that  one  hundred  and  fifty  litres 
of*  air  shall  be  examined.  The  bulb-  arc  placed  in  the 
incubator,  and  after  a  few  days  examined.  The  number 
Of  bulbs  that  have  become  turbid  i-  counted,  the  pre- 
sumption being  thai  each  turbid  bulb  originally  contained 
but  one  germ.      If  none  of  the  bulbs  becomes  turbid  the 

experiment's  repeated,  a  larger  volume  of  air  being  as- 
pirated.    If  all   the  bulbs  become   turbid,   too  large  a 


Fig.  2245. 

quantity  of  air  ha-  been  used,  and  the  experiment  is  re- 
peated, using  a  smaller  volume  of  air. 

Kiiihim  ii  /  and  GiacomCt  Apparatus  i  Pig.  2244). — This 
apparatus  is  constructed  of  glass.  The  upper  part  con- 
-i-t-  of  the  globe  '(.  7  (in.  in  diameter,  from  the  upper 
part  of  which  passes  the  constricted  tube,  <,«,  plugged 
with  cotton.  To  the  under  part  of  the  globe  is  attached  a 
tube,  b,  20  cm.  long  and  1.5  cm.  in  diameter,  separated 
from  the  globe  a  bv  a  constriction.  The  lower  end  of 
the  tube'v  is  widened  out  into  a  chamber  r,  7  cm.  long  and 
2  cm.  in  diameter.  The  cubic  capacity  of  the  apparatus  is 
from  40  to  50  c.c.  The  tube  d,  for  filling  the  apparatus, 
is  attached  to  the  exact  centre  of  the  under  part  of  the 
chamber  e,  and  its  mouth  must  be  at  least  1  cm.  above  the 
point  of  union  between  //  and  <•.  The  mouth  of  this  tube 
(d)  is  closed  with  a  conical  cap.  ground  on  air-tight.  After 
the  apparatus  has  been  sterilized  in  the  hot-air  sterilizer, 
melted  nutrient  gelatine  i-  introduced  until  the  chamber 
c  is  tilled,  when  the  cap  is  placed  on  the  mouth  of  the 
tuber/.  The  apparatus  is  sterilized  in  the  steam  sterilizer 
for  half  an  hour  on  two  successive  days. 

At  the  time  of  the  aspiration  of  the  air,  the  apparatus 
is  heated  up  to  a  temperature  of  80    to  40'  C.     The  au- 
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thors  found  that  the  air  bubbled  through  the  gelatine 
easily  at  this  temperature.  The  rapidity  of  the  aspira- 
tion is  -o  regulated  that  the  tube  o  -hall  be  tilled  with 
foaming  gelatine  and  the  bubbles  shall  buret  in  the  globe 
a.  The  foaming  gelatine  form-  a  good  filter  for  the  air. 
Attcr  aspirating  from  three  to  five  litres  of  air  the  aspire- 
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tor  is  cut  off,  and  the  cap  placed  over  the  mouth  of  the 
tube  d.  The  apparatus  is  then  inclined  so  that  the  whole 
interior  is  washed  with  the  fluid  gelatine,  in  order  that 
all  germs  may  be  brought  into  it. 
The  gelatine  is  then  allowed  to  fill  the 
tube  d,  and  the  apparatus  is  placed  in 
a  horizontal  position  to  cool.  After 
cooling,  the  gelatine  should  have  the 
position  shown  by  the  shading  in  Fig. 

2244,  The  apparatus  is  then  set  aside 
to  allow  the  colonies  to  develop.  The 
colonies  may  be  counted  through  the 
walls  of  the  apparatus. 

Examination  of  Water. — For  the 
collection  and  transportation  of  sam- 
ples, small  cylindrical  bottles,  holding 
about  100  c.c. ,  and  fitted  with  ground- 
glass  stoppers,  are  used.  These  are 
sterilized  in  the  hot-air  sterilizer  at  a 
temperature  of  150°  to  160°  C.  When 
cool,  a  rubber  cap,  previously  steril- 
ized in  the  steam  sterilizer,  is  drawn 
over  the  stoppers.  These  bottles  are 
filled  from  the  reservoir  or  stream  as 
follows :  The  rubber  cap  is  removed 
and  the  glass  stopper  taken  out  after 
the  bottle  has  been  immersed  in  the 
water  ;  when  the  bottle  has  become 
filled  the  stopper  is  replaced,  the  rub- 
ber cap  drawn  over  the  stopper,  and 
the  bottle  dried  and  labelled.  If  they 
are  filled  from  a  faucet,  the  water  is 
allowed  to  run  for  a  few  minutes,  and 
then  the  bottles  filled  by  allowing  the 
water  to  run  directly  into  them.  The 
stopper  is  then  replaced  and  the  rub- 
ber cap  drawn  on. 

Plate  cultures  are  made  from  these 
samples  as  soon  as  possible.  One  cu- 
bic centimetre  of  the  water  is  meas- 
ured with  a  sterilized  pipette  and 
mixed  with  a  test-tube  of  nutrient 
gelatine,  and  a  plate  culture  made  in 
the  usual  manner  (see  above).  At  the 
end  of  the  second,  third,  or  fourth  day 
the  colonies  on  the  plate  are  counted. 

The  plate  is  placed  on  the  black  sur- 
face of  the  apparatus  shown  in  Fig. 

2245,  and  the  ruled  glass  plate,   Fig. 

2246,  placed  over  it.  This  plate  is  di- 
vided into  centimetre  squares,  some  of 
these  being  subdivided  into  ninths. 
If  the  colonies  are  numerous  the  number  in  some  of  the 
smaller  squares  is  counted  ;  if  scant,  that  in  some  of  the 
larger  ones.  From  these  counts  an  average  of  the  entire 
number  of  colonies  on  the  surface  of  the  plate  is  calcu- 
lated. 

Esmarch  uses  his  modification  of  plate  cultures.  One cu- 
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Fig.  2247.— Esmarch'a 
Modified  Plate  Cult- 
ure for  Examining 
Water. 


Fig.  2248. — Apparatus  for  Magnifying  Smaller  Colonies  in  Esmarch's 
Culture  Tubes. 

hie  centimetre  of  water  is  mixed  with  a  test-tube  of  melted 
gelatine  and  the  tube  manipulated  as  described  above  (see 


plate  cultures).  To  aid  in  counting  the  colonies,  a  longi- 
tudinal line  is  drawn  on  the  outside  of  the  test-tube  and 
the  length  of  the  test-tube  divided  equally  by  from  three 
to  six  circular  lines.  (Fig.  2247.)  These  lines  may  be 
made  with  ink,  or  with  Faber's  pencils  for  writing  on 
glass.  For  magnifying  the  smaller  colonies  the  appa- 
ratus shown  in  Fig.  2248  is  used. 

Examination  of  Earth. — The  earth  to  be  examined 
is  ground  fine  in  a  sterilized  rportar,  and  a  small  portion 
of  this  powder  taken  up  on  the  point  of  a  sterilized  scal- 
pel and  scattered  on  partially  fluid  gelatine  spread  upon 
a  plate.  Or  a  few  particles  of  the  earth  are  shaken  in  a 
test-tube  of  liquid  nutrient  gelatine,  and  a  plate  culture 
made  from  this  in  the  usual  manner. 

George  Cornell  Freeborn. 

MICROSCOPY,  CLINICAL.  Perhaps  in  no  branch  of 
microscopical  science  is  it  of  greater  importance  to  have 
a  first-class  instrument,  and  to  be  able  to  use  it  to  advan- 
tage, than  in  the  subject  of  clinical  microscopy. 
This  remark  applies,  not  only  to  the  use  of  the 
stand  and  lenses,  but  also  to  the  means  of  illu- 
mination of  the  specimen,  and  the  judicious 
application  of  light.  This  latter  point  is  of 
the  utmost  importance.  Minute  organ- 
isms, blood-cells,  hyaline  casts,  etc.,  may 
be  present  in  the  field,  and  yet  be  brought 
into  view  only  by  the  proper  applica- 
n  of  light.  For  that  purpose  no  op- 
cal  arrangement  equals  the  Abbe 
condenser,  which  is  so  important, 
and  consequently  so  much  used 
now  in  bacteriological  work. 
The  stand  of  the  microscope 
must  be  perfectly  steady.  To 
insure  that  object,  it  is  neces- 
sary that  it  should  be  heavy 
and  solid.  The  stage  also- 
should  be  firm,  and  not  too- 


large. 


The   micrometer 
screw    must    be 
easy  and  delicate 
in  its  movement. 
It  is  not  absolute- 
ly necessary,  even 
for  a  "first-class" 
instrument,    that 
the  coarse  adjust- 
ment should 
consist  of 
rack-  and  - 
pinion  move- 
men  t .      A 
sliding  tube 


Zeiss'  Stand,  No.  IV. 

works  sufficiently  well  for  every  purpose.  In  the  use  of 
the  sliding  tube  considerable  care  is  required  in  adjusting 
it.  The  movement  should  never  be  directly  downward 
or  upward,  as  the  case  may  be,  but  always  rotatory  with 
downward  or  upward  tendency.  The  rack-and-pinion 
movement,  however,  is  preferable. 

Fig.  2249  represents  a  medium-sized  instrument, 
Zeiss'  "stand  IV.,"  with  Abbe's  illuminator  at- 
tached. It  is  about  as  perfect  an  instrument  as  is 
made,  and  fulfils  all  the  requirements  of  the  most 
advanced  microscopist.  A  recent  and  very  useful  im- 
provement is  the  adaptation  of  rack-and-pinion  to  the  ver- 
tical movement  of  the  Abbe  illuminator.  This  is  a  great 
advantage,  as  it  obviates  the  necessity,  when  using  very 
low  powers,  of  removing  the  condenser  from  the  standi 
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Simplj    lowering  it,  bo  thai  the  focal  point  will  be  some 
distance  from  the  stage,  will  be  quite  sufficient  to  mod 
■    the  light  to   such  an  extent  as  to  sui(  the  lowesl 
powers.     Jin-    illuminating  apparatus    in  its    Bimplesl 

form,    and    thai 
mosl    generally 
useful,      consists 
Pig.  2251,  A) 
two    lenses,    i 
biconvi  \.  .-.in I  the 
oilier,  the  upper- 
mosl  one,  plano- 
convex.   T  li  i 
.'in-    bo  arranged 
ami  constructed 
t  li  a  i  .       w  li  <•  n 
brought  close  up 
to  the  stage,  the 
rays  ->f  light,  re- 
flected    from     a 
plane    mi  nor* 
ami    transmitted 
through  tin's  sys- 
tem    of     lenses, 
meel   at   a    focal 
poinl  on  the  glass 
Blide    placed    on 
tin-  vta^c.  so  that, 
in  tact,  theobjei  I 
ri^ts  on  the  apex 


Fio.  2.50.—  Zeiss'  Abb6  Condenser. 


of  a  cone  of  light.  Where  more  oblique  illumination  may 
be  required,  as  in  working  with  objectives  of  very  lanre 
aperture,  an  illuminating  apparatus  of   t.40  numerical 


Fig.  2251.— Zeiss'  Abh   Condenser :  Boctiona]  View. 

;,i"  """(.in  in-  substituted  for  thai  just  described      \sis 
shown  in  a  Bectional  view  in  Fig.  2251,  /.'.  this  consists  of 

asysten hree  lenses.     Beneath  these  lenses  is  a  sort  of 

substage,  upon  which  can  he  placeda  diaphragm 
with  an  aperture  to  limit  the  amount  of  lighi  to  lie 
transmitted  through  the  condenser.  A  numberof 
diaphragms  are  providi  d  e:ie],  with  different  sized 
aperture,  varying  from  on,,  millimetre  up  to  ten 
millimetres  in  diameter.  Bj  the  judicious  selec- 
n"M  "<  these,  in  rani  pan  nl  obj<  cts  can  be 

obtained  which  it  would  be  impossible  to  procure 

otherwise.        By    the   Use  0f    the    "  npell    cuddls,  ,•   " 

that  is.  the  condenser  w  ithout  diaphragm  obstruct 
"'-  :il;>  "'  the  rays,  much  more  distinct  images 
ol  stained  objects  are  obtained  than  can  he  in  any 
rhe  light  being  directed  toward  the 
'  from  all  directions,  renders  impossible  the 
formation  of  its  own  image,  which  otherwise  fre- 
quently conceals  the  structure  of  minute  bodies 
such  as  micro  organisms      This  Bubject  of  light, 'and  the 

I  r  l.r  r,.. 


l"7":r  U«umination  pi  objects,  is  a  very  important  one 

ami  is  too  frequently  overlooked.     With  the  ordinary" 

;ving  diaphragm,  such  as  is  generally  used  in    H 

iier  stands,  especially   with  those  placed  under  the 

e  H  is  imr^iblet«obtamago<)dimageoftheBmalLM 

organisms  under  a  high  power.     The  rajs  of  uvu,  ,',lss 

tag  up  from  the  mirror  through  the  apmureia 

the  diaphragm  are  more  or  less  dispersed    in 

the  space  between  the  bottom  of  the  slide  and 

A     «",fferi8Urfa?S ?fJh?  diaphragm  ;  hence 

\\)    "-l'll>      loss      ,,|      (Icllhiliull.         >,,„,(•      o)       |h(. 

k^\  continental  instrument-makers  have 

K1    S"  ""',|l,,i  ,l,is  '"  •'  -"-'  i  rtent  bj  the 
use  ,,i  curved  or  arched  diaphragms  • 
better  still  is  the  use  of  the  cylinder 
diaphragm.     Bauscfa  &Lomb 
ot   Rochester,    N.  V.,  have   im' 
.    proved  on  the  revolving  dia- 
\  plira-m  |,\    iji.-   adoption  of 
their  •■  iris  diaphragm, 
means  of  which,  by  work 
ing  a  screw,  the  aper- 
ture   for  illumination 
can  be  easily  changed 
in   size.      One  of 
the  instruments 
ch  they 
adapt' 
lii is    is, 


^\ 


Bauson  .v.  Loinb's  Harvard  fflcroaoope, 

a  very  steady  ami  useful  stand,  quite  equal  to  tlir  same 
Btyle  of  foreign  make.  Pig.  2253  illustrates  the  instru- 
meiit  referred  to.  The  manufacturers  make  the  instru- 
ment also  with  rack-and-pinion  for  coarse  adjustment 
'I  o  this  instrument  can  he  adapted  a  condenser,  which 
may  he  used  for  the  same  purpose  as  the  Abbe"  condenser 
(Fig  2253).  Bullock,  of  Chicago,  111.,  makes  :,  very 
good  instrument  with  acondenser.  The  Btand  is  a  steady 
one.  ami  serves  every  purpose  for  the  advanced  micro- 
scopist.  lake  Zeiss,  he  has  also  improved  on  the  working 
of  the  condenser  by  adding  to  it  a  vertical  rack-and-pin- 
ion movement.     Several  other  American  opticians  make 

microscopes  quite  equal  to  those 

just  named. 

■  i-tin.s. — Two  objectives  and 
two  eye  pieces  will  do  for  most 
clinical  work,  hut  it   is  advisable 


ld  i  b  \  U)  ■  ■  Oondena  r. 


to  have  at  least  three  objectives.     A  lens  which  with  low 
eye  piece  will  magnify  50  diameters,  ami  another  about 

'.'"hi  diameters,  and  with    higher   e\  c  piece    nearly   double 
that    power,  will    hi'   the    most   Useful   where   two    lenses 
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Fig.  2254. — Pleurosig- 
ma  Angulatum. 


•only  are  procured.  A  most  desirable  and  most  useful 
acquisition  would  be  a  -,V  homogeneous  immersion-lens. 
This  would  magnify,  with  a  high  eye-piece,  very  nearly 
1,000  diameters.  Without  this  lens 
it  is  quite  possible,  in  some  eases  of 
phthisis  where  tubercle-bacilli  are  nu- 
merous and  well  stained,  to  recognize 
them  ;  but  in  other  cases  it  would  be 
impossible  to  give  a  decidedly  negative 
reply  unless  the  immersion-lens  and 
the  Abbe  condenser  were  used.  These 
micro-organisms  might  be  present  and 
yet  not  be  visible  even  with  the  best 
"  dry  "  lens. 

The  selection  of  lenses  is  a  some- 
what difficult  matter.  Many  makers 
very  properly  send  out  with  their 
microscope  and  lenses  a  test-object, 
generally  one  of  the  diatoms.  The 
pleurosigma  angulatum  (Fig.  2254'  is 
probably  the  best.  It  presents  three 
systems  of  very  line  lines  crossing  one 
another.  With  central  illumination 
by  transmitted  light,  these  are  readily 
made  out  by  a  first-class  high-power 
lens,  while  an  inferior  one  would  fail 
in  showing  all,  possibly  would  show 
none  whatever. 

"Oblique  illumination"  is  some- 
times advisable,  or  even  necessary,  to 
demonstrate  the  separate  set  of  lines  distinctly.  This  is 
obtained  by  placing  the  mirror  as  much  to  one  side  as  is 
possible,  while  still  permitting  the  rays  to  pass  through 
the  large  aperture  of  the  diaphragm.  In  stands  provided 
with  the  Abbe  condenser  it  can  be  obtained  very  readily. 
A  diaphragm  with  medium-sized  aperture  is  used,  and 

then,  by  means  of  the  rack- 
and-pinion  attached  to  the 
substage  carrying  the  dia- 
phragm, the  latter  is  re- 
moved sufficiently  from  the 
centre  to  permit  rajs  from 
one  direction  only  to  pass 
through  the  condenser,  and 
in  this  way  any  degree  of 
obliquity  may  be  obtained. 
With  very  high  powers, 
such  as  the  -fa  immersion, 
what  appear  to  be  fine  straight  lines  are  found  not  to  be 
such,  but  are  in  reality  zigzag  (Fig.  2256).  In  the  ab- 
sence of  diatoms,  saliva  is  a  fairly  good  test-object.  High 
powers  show  beautifully  the  Brownian  *  movement  in  it. 
No  set  of  accessories  to  a  microscope  can  be  considered 
complete  for 
clinical  work  ^ 

without  a  dis- 
secting lens.  By 
far  the  most  use- 
ful is  a  Briicke 
lens,  consisting  of 
a  double  objec- 
tive with  achro- 
matic lenses.  It 
has  a  long  focal 
distance  of  about 
two  inches.  This 
is  at  times  a  great 
advantage.  It  can 
either  be  used  as 
a  hand  lens  or  be 

fitted  into  a  Stand   Fig.  2256  — Pleurosigma  Angulatum.  deeper  por- 
simil'ir  to  the  one       *'on  slightly  out  of  focus.     Central  illumination. 
■c,.  (Highly  magnified.) 

shown    in    Fig.      v    B   J 

2257,  that  is  supplied  with  it,  and  then  used  as  a  dissecting 

lens  ;  hence  it  is  well  adapted  to  teasing  out  specimens. 

*  Brownian.  or,  as  it  is  sometimes  called.  Brunonian,  movement  is  the 
peculiar  vibratory  movement  observed  when  very  minute  solid  bodies  are 
in  a  state  of  constant  oscillation.  It  is  supposed  to  be  due  to  the  influ- 
ence of  thermal  currents  in  the  fluid  under  observation. 


Fig.  2255. — Pleurosigma  Angula- 
tum, showing  Hexagonal  Areola- 
tions.     Central  illumination. 


In  the  absence  of  a  Briicke  lens  the  simple  loup,  as  seen 
in  Fig.  2257,  may  be  used.  A  useful  adjunct  to  either 
lens,  for  dissecting  purposes,  or  for  teasing  out  a  speci- 
men, is  the  very  convenient  arrangement  devised  by  Ran- 
vier,  and  called 
by  him  a  pho- 
tophore (Fig. 
2258).  It  con- 
sists simply  of  a  box  about  four 
inches  square,  made  of  hard- 
wood, having  the  top  and  one 
side  open.  On  the  top  is  placed 
a  piece  of  plate-glass,  and  into 
the  box  is  fitted  a  mirror  at  an 
angle  of  about  35°.  The  mir- 
ror is  placed  opposite  the  light, 
which  is  reflected  tip  through 
the  plate-glass  and  through  the 
specimen  placed  on  a  glass  slide  FlG-  2257. 
lying  on  the  plate  glass.  I  con 
sider  it  advisable  to  have  this  photophore  longer  than  the 
measurement  given  by  Ranvier.  Eight  inches  will  be 
found  a  more  convenient  length,  as  it  forms  also  a  sup- 
port for  the  hands. 

A  revolver  or  nose-piece  for  two  or  three  lenses  will  be 
found  very  useful,  especially  when  the  microscope  stand 
is  provided  with  rack-and-pinion  coarse  adjustment. 
One  made  for  three  lenses  is  the  most  serviceable. 

A  micrometer  eye-piece,  and  also  a  stage  micrometer, 


Stand,  with  Simple 
Dissecting  Loup. 


Fig.  2253. — Ranvier's  Photophore. 

graduated  into  hundredths  of  a  millimetre,  are  very  de- 
sirable additions ;  so  also  would  be  a  camera  lucida. 

Among  other  accessory  apparatus  necessary  for  use 
may  be  mentioned  the  following  :  Glass  slides  ;  these  are 
better  with  ground  edges  ;  sufficiently  good  ones  for  class 
purposes  can  be  obtained  from  a  glazier,  by  having  him 
cut  to  the  desired  measurements  ordinary  window-glass, 
which,  however,  must  be  perfectly  clear  and  moderately 


Fig.  2259. — Cathcart's  Ether-freezing  Microtome. 

thin.  Cover-glasses;  these  should  be  thin  for  the  higher 
powers,  though  for  the  homogeneous  immersion  this  is 
not  so  important.  Watch-glasses  of  different  sizes.  Nee- 
dles for  teasing  specimens.     Very  fine  forceps ;  it  is  de- 
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sirable  to  have  several  pairs,  one  with  somewhat  broader 
blades  tor  the  purpose  of  grasping  the  cover-glass,  and 
thus  avoiding  greasing  it  n  iili  fingers,  and  also  platinum- 
pointed  ones  for  bacteriological  work.  Bdtaort,  curved 
and  straight  Beveral  conical  leitylauei,  large  and  small. 
These  are  very  useful  tor  allowing  the  deposit  of  sedi- 
ment in  fluids  to  be  examined.  Glass  pipette*  of  various 
lengths  .  the  most  useful  areaboul  four,  eight,  and  twelve 
Inches.  Microform  and  knife.*  Although  In  this  article 
but  little  reference  will  be  made  to  anything  bearing  on 
pathological  histology,  the  neceaait]  of  tin- clinical  micro- 
scopist  having  a  microtome,  and  being  able  readily  and 
quickly  to  prepare  a  section  of  any  diseased  growth,  or 
of  any  suspected  pathological  specimen,  cannot  be  over- 

looked.  For  lli is 
purpose  no  in- 
strument equals 
the  freezing  mi- 
crotome.      The     aim- 

j. lot,   and.  what  is  by 

A  no  means  unimportant, 
the  cheapest,  I    have 

seen  is  a  little  instru- 
ment known  as  Cath- 
cart's  ether  microtome 
(made  by  Eraser,  7 
Lothian  Street,  Edin- 
burgh, price  fifteen 
shillings;  planing-iron, 
one  shilling).  It  con- 
sists of  a  hollow  brass 
cylinder,  I),  on  the  top 
of  which  is  a  rough- 
ened zinc  plate,  II. 
At  the  bottom  of  this 
cylinder  is  a  screw, 
with  fine  thread, 
worked  from  below. 
The  cylinder  is  at- 
tached to  a  wooden 
frame,  the  sides  of 
which  are  covered  by 
a  strip  of  thick  glass, 


fJ 


F 
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Ym.  8900, — Air-pump  tor  Compressed  Air  ns 

aiinpw.i  i,,  Ether  Microtome. 


C,  along  which 
the  planing-iron 
is    shoved    with 

the  hand,  accord- 
ing as  the  cylin- 
der is  raised  by 
the     fine     screw. 

Through  one  side 
Ol  the  cylinder  a 
double  tube  is 
pushed  up  to  its 

centre.      One    of 


these  tubes  Is  closed  at  it-  end,  and  perforated  at  the  side 
facing  the  bottom  of  the  zinc  plate.  The  other  tube, 
which  is  in  connection  with  the  ether  bottle.  .1.  termi- 
nates in  a  I'm,,  point  opposite  the  perforation  in  the  lirst 
tube  referred  to.  By  means  of  the  ordinary  double  in- 
dia-rubber ball  used  with  spray  apparatus,  air  is  forced 
through,  carrying  the  ether  with  it  as  a  fine  spray  against 
the  under  surface  of  the  zinc  plate.  This  by  its  rapid 
evaporation  causes  congelation  of  any  substance  that  will 
freeze.  A  tinj  fragment  of  anj  suspicious  growth  may 
be  cut,  imbedded  in  gum  on  this  /inc  plate,  be  frozen, 
cut,  and  subsequently  stained  w  ith  logwood,  and  mounted 
temporarily  in  glycerine,  easily,  within  fifteen  minutes. 
In  my  private  laboratory,  as  well  as  in  that  at  McGill 
University,  I  have  adopted  a  modification  of  Bprengel's 
pump,  connected  with  the  water-supply  of  the  house,  by 

•  s. .   thla  Haxdboox,  toL  UL,  pp  for  tall  da 


which  all  that  i-  neoesaary  to  freeze  a  specimen  is  to 

connect  the  tube  1..  by  means  of  a  glass  nozzle,  with  an- 
other long  rubber  tube  attached  to  J,  in  Fig,  2360,  and 
then  to  turn  on  the  water-cock,  F.  and  within  a  couple 

Of    minutes   the    specimenwillbefroz.cn.      The   es-ential 

parts  of  my  arrangement  are  the  chamber  A.  and  the 
bottle  B,  in  which  the  air  is  mm  pre  mod,  and  the  height 

through  which  the  water  falls.  The  entire  apparatus, 
e.\ce| it  the  glaSSDOttle,  is  made  up  w  ith  steam  titters'  "  fit. 
tings."     To  make  the  chamber  A  (Pig.  -J'J'ill  take  a  piece 

ot  one-inch  ((•nc  inch  internal  diameter)  iron  pipe,  nine  or 
ten  inches  long  ;  screw  on  its  upper  end  a  T-fltting,  1  x  {, 
and  on  its  lower  end  a  "  reducing,  coupling,"  1  x  j.     The 

upper  end  of  the  T  can  be  plugged  with  a  piece  of  brass 

or  a  rubber  cork  perforated  with  a  hole  in  tin-  centre, 

through  which  is  passed  a  piece  of  ±  inch  brass  tubing.  II. 
This  tubing  should  reach  to  within  about  one-fourth  It 

of  the;  narrowest  part,  internally,  of  the  reducing  coup- 
ling.   A.  long  piece  of  three-eighths  inch  iron  pipe,  C  (Pig 
2260),  is  screwed  on  to  the  lower  end  of  this  coupling, 
its   other   end    passes    through  a  rubber  stopper    in   the 
bottle  and    reaches    to  within  about   an 
inch   or  so    of    the   bottom.      The     tube 
1),  is  one-fourth   inch   iron   piping,  and 
through  it  the  water  enters  the  chamber 
A,  falling  down  the  long  tube  ('.     The 
chamber    A    being    so    much 
wider    than    the     pipe    I),    by 
which  the  water  enters,  can  be 
tilled   only    by    air.  which  en- 
ters by  the  tube   11,  shown  in 
t  lie  chamber  A  by  dotted  lines. 
The  body  of  water  falling  down  C  carries 
the  air  along  with  it,  and  compresses  it 
in  B.     The  water  escapes  from  the  bot- 
tle by  the  tube  in  the  opening  (J,  while 
the  compressed  air  escapes   by  J.      It  is 
this  latter  tube  that  is  connected  with 
the  spray  apparatus.      The  tube  inserted 
in  (J  should  be  about  the  same  diameter 
as  the  supply-pipe      In   this  way.  a-  tin- 
water  escapes  as   rapidly  as   it  enters, 
there  will  be  a  constant   supply  of  com- 
pressed air  so  long  as  the  water-sup- 
ply is  turned  on.      It  is  advisable  to 
=   have  a   second   cock,  SO  that,  when 
once  regulated,  it  will  not  be  net 
sary  to  watch  the  apparatus  to  see 

that  the  bottle  does  not  become  tilled. 
The  cock  E,  which  is  an  ordinary  one- 
fourth  inch  iron  steam  valve,  serves  this 
purpose.  The  cock  F.  which  is  con 
nected  with  the  water-supply  of  the 
house,  is  turned  on  full  ;  then  tin-  How  is 
gradually  checked  by  E,  until  it  is  found 

to    escape    by    G.     as    fast     a-    it     passes 

through  F.      When   it    is  desired  to  stop 

the  flow  of  compressed   air  the  water  is 

turned  olT  at    F.  and    V.  is   left  untouched. 

ber    A    should   be  about   fifteen  feet  above   the   bottle   B. 

although  it  will  work  fairly  well  with  a  fall  of  only  nine 

or  ten  feet. 

This  apparatus  can  be  made  to  serve  many  other  pur- 
ples.* if  the  tube  II  be  prolonged  downward,  and  con 
nected  with  a  two-necked  Woulffs  bottle  by  one  neck,  the. 
other  neck  having  a  perforated  rubber  cork  in  it,  the  ap 
paratus  will  serve  admirably  for  cleaning  the  "  mixer." 
figured  oti  page  <>s7.  vol.  iii.,  of  this  Handbook,  and  used 
in  connection  with  the  enumeration  of  blood-corpus* 
The  mixer  should  be  inserted  into  the  opening  in  the 
cork,  and  have  water  passed  through  it  by  at  first  insert 

ing  the  ivory  mouth  piece  in  a  tumbler  of  water  and  then 
turning  on  the  water  at  F  Water  from  the  tumbler  will 
be  aspirated  through  the  mixer.  After  a  few  minutes 
the  tumbler  can  be  withdrawn  and   air   allowed   to  paSS 

•Thin  appamhu  will  worksRai  blow-pips  admirably,  or,  connecting 
it  with  the  iH'imni-u.ttii-  of  tha  thermo  oaatosr)  apparatus,  it  will  work  it 
also;  i  always  employ  this  an» 

paratua 
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through  for  about  half  an  hour,  when  the  mixer  will  be 
perfectly  dry. 

The  reagents  that  are  employed  in  connection  with 
clinical  microscopy  are  comparatively  few.  Distilled 
water  is  useful  for  many  purposes  besides  its  employment 
in  preparing  the  various  solutions.  In  bacteriological  in- 
vestigations it  will  be  required  for  diluting  the  stronger 
acids  and  alcohol,  and  in  the  preparation  of  the  dyes ; 
also  for  washing  the  cover-glass  preparations.  Before 
being  used  for  these  purposes  it  should  be  examined  to 
see  that  it  is  free  from  micro-organisms,  and  if  not  it  will 
require  fresh  distillation. 

It  must  be  remembered  that  distilled  water  alters  the 
appearance  of  cellular  structures.  It  causes  the  red  cor- 
puscles to  swell,  and  dissolves  their  coloring  matter.  In 
this  way  they  may  become  invisible. 

A  solution  of  common  salt  is  absolutely  necessary. 
The  most  useful  strength  is  0.75  per  cent.  It  should  be 
prepared  from  pure  salt  obtained  by  reerystallization  and 
then  dissolved  in  distilled  water.  Prepared  in  this  way, 
and  of  this  strength,  it  is  of  great  service  in  the  examina: 
tion  of  blood,  and  also  of  fresh  pathological  specimens. 
For  some  purposes  it  will  be  improved  if  a  couple  of 
drops  of  a  two  per  cent,  solution  of  methylene  blue  or 
gentian  violet  be  added  to  a  watch-glassful  of  the  solu- 
tion. As  micro-organisms  quickly  form  in  salt  solution 
of  this  strength,  it  should  be  frequently  made  anew.  Ar- 
tificial serum,  prepared  by  adding  one  part  of  egg-albu- 
men to  nine  of  the  salt  solution,  is  useful  when  it  is  de- 
sired to  preserve,  for  a  longer  period,  the  vital  properties 
of  cells.  A  solution  of  salt,  0.5  per  cent.,  to  which  some 
aniline  dye  has  been  added,  may  be  employed  with  ad- 
vantage for  counting  both  red  and  white  blood-corpus- 
cles. Four  drops  of  a  1.5  per  cent,  watery  solution 
of  gentian  violet  is  added  to  50  c.c.  of  the  salt  solution. 
This  colors  the  white  corpuscles  a  dark  blue,  and  has  no 
effect  on  the  red  cells. 

A  three  per  cent,  solution  of  salt  may  also  be  used  with 
advantage  in  counting  corpuscles.  The  red  corpuscles 
are  all  more  or  less  corrugated,  while  the  white  are  prom- 
inently brought  out,  presenting  their  characteristic  white 
and  globular  appearance,  and  are  readily  recognized. 

Hayem's  solution,*  which  contains  other  ingredients 
than  the  salt,  is  a  most  useful  fluid  for  examining  blood- 
corpuscles.  Besides  retaining  their  shape,  they  also  keep 
their  color  in  this  fluid. 

Glycerine  is  extensively  employed  in  microscopical  in- 
vestigations. It  finds  more  extensive  use  in  histological 
work,  especially  as  a  medium  in  which  to  examine  speci- 
mens hardened  in  alcohol.  For  fresh  preparations  it  is 
not  so  useful,  as  it  clarities  them  to  such  an  extent  as  to 
render  them  almost  invisible.  It  may,  however,  be  used 
to  preserve  fresh  preparations  for  subsequent  treatment. 
Some  alcohol  may  be  added  with  advantage. 

A  mixture  of  glycerine  one  part,  and  water  seven  parts, 
is  a  good  medium  in  which  to  examine  blood-stains  for 
red  corpuscles.  If  in  the  examination  of  any  fresh  spec- 
imen in  water  it  is  desired  to  keep  it  for  further  investi- 
gation, it  may  be  prepared  permanently  by  allowing  a 
drop  of  glycerine  to  run  in  under  the  cover-glass  by  ap- 
plying it  to  its  side.  If  the  glycerine  does  not  run  in 
readily,  it  may  be  made  to  do  so  by  applying  a  piece  of 
filter-paper  or  white  blotting-paper  to  the  opposite  side 
of  the  cover-glass.     It  is  then  to  be  sealed. 

Farrant's  solution  possesses  many  ad vautagesover glyc- 
erine alone.  It  is  more  useful  in  examining  fresh  tis- 
sues, as  they  do  not  become  quite  so  transparent  in  it. 
This  fluid  is  made  by,  first  of  all,  preparing  a  saturated 
solution  of  arsenious  acid,  and  then  mixing  together 
equal  parts  of  this  solution,  of  water,  and  of  glyce- 
rine, adding  to  the  mixture  about  half  its  bulk  of  gum 
arabic,  and  then  allowing  it  to  stand  for  two  or  three 
weeks,  until  the  gum  is  entirely  dissolved.  It  should  then 
be  filtered  through  coarse  filtering-paper  and  allowed  to 
stand  for  a  few  days,  to  allow  air-bubbles  to  rise  to  the 
surface.     It  may  then  be  decanted  into  a  bottle,  with  a 

*  This  solution,  which  is  a  modification  of  Pacini's,  is  made  as  follows: 
Hydrarg  tichlorid.  correal?  0  o  oodii  sulphid  i  sodii  chlcrki  3  aq. 
destil,  200.00. 


prolonged  glass  stopper,  for  use.  The  specimen  is  well 
preserved  in  this  fluid,  and  is  more  easily  mounted  on 
account  of  the  solution  drying  at  the  edge  of  the  cover- 
glass.  This  may  subsequently  be  cemented  by  the  use  of 
Le  Page's  glue  or  Hollis'  glue,  or  a  solution  of  india-rub- 
ber, run  along  the  edge  of  the  cover-glass. 

Alcohol,  so  useful  in  histological  work,  has  not  many 
applications  in  clinical  microscopy.  The  "i  alcohol" 
(one  part  alcohol  and  two  parts  water)  introduced  by 
Ranvier  may  be  employed  for  facilitating  the  teasing-out 
of  fresh  specimens,  which  should  be  previously  treated 
with  this  alcohol  for  twenty-four  hours.  Alcohol  is  also 
used,  in  various  degrees  of  strength,  for  washing  cover- 
glass  preparations.  Concentrated  alcoholic  solutions  of 
aniline  dyes  are  also  frequently  required  in  the  prepara- 
tion of  standard  color  solutions. 

Acetic  acid,  in  different  degrees  of  strength,  is  a  most 
important  reagent  for  clinical  as  well  as  for  histological 
work.  This  is  due  to  the  fact  that  elastic  fibres,  the  nu- 
clei of  cells,  the  medulla  of  nerves,  etc.,  are  not  acted 
upon  by  the  acid,  while  albuminates  are  dissolved  by  it. 
Granular  cells  containing  obscured  nuclei  or  fat  granules. 
are  cleared  up  by  the  acid,  and  the  nuclei  and  fat,  if 
present,  are  readily  observed. 

The  glacial  acetic  acid  is  of  great  value  in  the  prep- 
aration of  ha?min-crystals  from  dried  blood  or  old 
blood-stains  (see  Handbook,  vol.  i. ,  p.  576).  It  should 
be  used  in  full  strength  for  this  purpose.  A  ten  per  cent, 
solution  is  used  by  Bizzozero  in  making  preparations 
of  microphytes  of  the  normal  skin.  A  dilute  solution, 
only  is  required  for  "  clearing-up  "  purposes;  one  per 
cent,  is  a  very  useful  strength.  Even  in  much  weaker 
solutions  it  exerts  the  same  action,  but  requires  a  longer 
time. 

The  diluted  acid  is  especially  useful  in  searching  for 
elastic  fibres  in  the  sputum,  in  which  it  dissolves  the 
mucus  and  pus  cells  that  may  be  present.  In  very  weak 
solutions  it  simply  clears  up  these  cells,  rendering  their 
nuclei  more  distinct.  Micro-organisms,  when  mixed  with 
the  tissues,  are  more  readily  brought  into  view  by  its  use. 
In  a  one-third  per  cent,  solution  it  is  used  for  mixing 
with  blood  and  counting  white  corpuscles.  In  adding 
acetic  acid  to  a  specimen,  it  should  always  be  applied  af- 
ter the  cover-glass  is  in  its  place  on  the  slide. 

The  strong  mineral  acids  are  used  in  clinical  work 
mostly  for  decolorizing  purposes  in  bacteriological  in- 
vestigation. Nitric  acid  and  hydrochloric  acid  are  the 
two  most  frequently  employed. 

Chromic  acid  and  its  salts  are  indispensable  in  making 
permanent  preparations  of  the  tissues,  but  are  of  very  lit- 
tle use  in  clinical  work. 

Alkalies  have  an  extensive  application  in  microscopical' 
technique.  Various  degrees  of  strength  are  employed  ; 
the  most  useful  are,  one  of  thirty-three  per  cent.,  and 
another,  which  may  be  of  any  degree  between  one  and 
three  per  cent.  The  stronger  solution  dissolves  the 
cement-substance  of  the  tissues,  while  the  elements  them- 
selves are  preserved  intact.  Hence  a  portion  of  a  tumor, 
such  as  myoma,  if  placed  in  this  fluid  for  a  few  minutes, 
is  readily  separated  or  teased  out  into  its  individual  fibres. 
It  must  be  examined  in  the  same  fluid,  for,  if  the  latter 
were  at  all  diluted,  the  fibre-cells  themselves  would  be 
dissolved.  Red  blood-corpuscles  may  be  examined  in 
this  solution,  but  not  in  the  weaker  one. 

In  examining  for  some  of  the  parasites  of  the  skin,  this 
fluid  serves  a  useful  purpose.  It  dissolves  the  cement- 
substance  of  the  epithelial  elements,  and  exerts  no  in- 
jurious action  on  the  spores  of  vegetable  parasites.  It 
may  also  be  used  in  examining  sputum  for  elastic  fibres. 
It  more  completely  "clears  up"  the  specimen  than  does 
acetic  acid,  and  is  quite  inert  as  far  as  elastic  fibres  are 
concerned.  Fats,  amyloid  tissue,  the  threads  of  fungi,  as 
well  as  their  spores,  and  bacterkt,  are  also  unaffected  by 
the  alkalies. 

Iodine  is  a  most  important  reagent  in  microscopical 
work.  A  watery  solution  is  the  best,  but  the  iodine  re- 
quires a  menstruum  for  its  solution.  That  used  is  a  wa- 
tery solution  of  iodide  of  potassium.  One  part  of  iodine 
is  added  to  a  solution  of  two  parts  of  iodide  of  potassium 
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in  fifty  i>;ui-  of  distilled  water.  Kept  in  tliis  form  it  can  be 
diluted  as  required  in  the  diluted  Btate  it  maj  be  used 
for  staining  red  blood-corpuscles,  hyaline  casts,  etc.  In 
a  \<iy  dilute  Btate  it  may  be  used  for  staining  amyloid 
substances,  with  or  without  the  subsequent  addition  of 

Sulphuric  acid. 

Xylol  serves   rerj    useful    purposes,  especially  as  a 
solvent  of  Canada  balsam,  for  bacteriological  work. 

Oamic    acid.    Which    is    Of    such    great    Use    to    the    his. 

tologist,  can  also  be  applied  with  advantage  clinically,  for 
the  purpose  of  "fixing"  certain  elementary  bodies.  A 
one  per  cent,  solution  is  the  most  useful.  When  the 
vapor  can  be  used,  it  penetrates  better  than  the  fluid  it- 
.sell,  as  the  latter  affects  the  superficial  parts  only. 
B  od-corpuscles  and  other  cellular  elements  are  at  once 
fixed  in  shape  by  this  must  useful  reagent.     It  blackens 


■     ■' ~r.  -■■■    -77   "• \ 


■BJJJBJ 


; 


o 

c" 

o 


f  ust/iifnor 


F n .   2362.-  Air  babbles  1  Pol.),     1.  A-  seen  in  water:  A,  with  upper  portion  in  toons;  B,  with 

die  iM>ri  11 .11  m  foens:  C,  « 'ltn  deepesi  portion  in  (ocas.    "J.  A-  Been  in  Canada  balsam :  A'. 

with  upper  portion  in  focus  I  I'',  with  middle  portion  in  focus  ;  C".  with  deepesi  portion  in  to- 

8.  Pal  drops,  :■-  seen    in  water;    \".  with  deepest  portion  in  focus  ;  B",  with  miihlle 

portion  in  focus  .  0",  with  apper  portion  in  focus. 


fatty  matter  very  rapidly.  Tissues  hardened  by  this  acid 
■will  siaiu  by  picro-carmine,  but  not  by  carmine. 

In  usingit,  care  is  required  in  avoiding  the  inhalation 
of  its  fumes,  which  are  very  injurious  to  the  mucous 
membranes 

Aniline  water  is  frequently  required  for  preparation  of 
stains  for  micro  organisms.  It  may  be  prepared  by  add- 
ing  five  parts  ol  aniline  oil  to  one  hundred  parts  distilled 
water,  shaking  well  every  half  hour  or  bo  for  three  or 
four  hours,  and  then  filtering  for  use. 

Tht    Utt   cf  th<    bfi  Tin    table  on  which  the 

Instrument  is  used  should  in-  solid,  and  fixed  opposite  a 
window  which  l'cIs  \eiy  little  sun.  In  daylight,  tin' 
lighl  as  reflected  from  the  clouds  is  the  lust.  For  arti- 
ficial light,  a  coal  oil  lamp  is  the  most  suitable  for  this 
work.  A  large  flat  one.  with  broad  flat  burner,  which  is 
not  quite  si\  inches  from  the  level  of  the  table,  is  the 
beat.  It  may  bo  used  with  a  condenser  for  concentrating 
light  on  the  mirror.  A  good  condenser,  possibly  the 
best,  is  a  globular  glass  tlask  capable  of  holding  about 
live  hundred  cubic  centimetres,  and  containing  a  weak 


solution  of  tin-  ammonio-sulphate  of  copper  sufficient  to 

give  it  a  pale  blue  or  neutral  tint.  This  bottle  is  placed 
between  the  lamp  and  the  mirror  of  the  microSCOp 

the  lamp  is  used  without  the  interposition  of  the  bottle, 
it  is  better  to  have  it  s, ,  placed  that  the  flame  w  ill  be  edge- 
ways low  aid  the  mirror.  It  is  better  to  accustoi 
self  to  the  constant  use  of  the  microscope  with  its  stand 
in  the  erect  position,  and  not  to  have  the  tube  inclined. 
This  is  especially  advisable  in  clinical  work,  where  suh- 
slances  are  nearly  always  examined  in  the  fluid  condi- 
tion, and  if  used  with  Bland  inclined   there  would  be  the 

liability  to  movements  of  the  fluid  and  of  its  contents 
through   gravitation  ;   the  cover-glass  also   is  liable  to 

slide  oil.  In  examining  fluids  the  drop  used  should  be 
a  small  one.  s,,  that  the  cover-glass  will  not  swim  about. 
In  the  application  of  acid  or  coloring   reagents  to  the 

specimen    on    the    slide,    lb 

must    never    be    removed.      The  acid  or 

other  reagent  should  be  applied  with  a 

clean  "lass  rod  :  it  should  lie  allowed  to 
drop  on  the  slide  close  to  the  cover  5 

barely  touching  its  edge.  If  it  does  not 
readily  ran   under    the  COVer-gUMS,   as  it 

should    through    capillary    attraction,    it 

can  easily  be  made  to  do  so  by  placing  a 
small   scrap  of  filter-paper  or   blotting- 
paper  at    the  Opposite  (doe  of  the  1 
when   the  current  will   be  at   once  estab- 
lished. » 

It  is  always  advisable  to  be  able  1 

either  tvein  making  observations  thi 
the  instrument.  While  doing  so  the  ml- 
croscopist  should  never  close  the  unused 
eye:  if  that  is  done,  microscopical  work  is 
certain  to  become  tedious.  \  very  little 
practice  will  enable  one  to  keep  both 
eyes  open.  A  very  good  plan  to  com- 
mence with,  for  a  person  who  finds  diffi- 
culty in  doing  s,,.  is  to  cut  a  hole,  the 
size  of  the  lube  of  the  instrument,  in  a 
small    piece  of   cardboard  or  stiir  paper 

sufficiently  large  to  obstruct  the  view  of 

the  other  eye.  and  place  it  with  the  hole 
adjusted  o\  er  the  tube  of  the  instrument. 
After  a  little  practice  in  this  way.  it  will 
be  found  that  all  difficulty  will  be  over- 
come.     Small  vulcanite   or   brass    shades 

are  specially  made  for  this  purpose,  and 
may  be  had  from  most  optician& 

In  focusing,  some  care  is  required  with 
the  higher  powers.  It  is  best  10  bring 
down  the  lens  as  (lose  as  possible  to  the 

cover-glass,  without  actual  contact,  be- 
fore looking  through  the  instrument,  and 

then  gradually  removing  the  lens  by  the 
line  adjustment  for  focusing.  If  the  mi- 
croscope is  not  provided  with  rack-and- 
pinioii  coarse  adjustment,  the  movement 
for  coarse  adjustment  should  always  he  done  with  the 
hand  working  the  tube,  upor  down,  in  a  spiral  or  rotatory 
direction  —  never  vertically.  In  examining  specimens 
with  a  high  power,  the. slide  should  never  be  removed  with- 
out first  raising  the  objective,  as  otherwise  there  is  danger 
of  soiling  and  possibly  scratching  the  lens.  When  chang- 
ing lenses,  if  one  is  left  on  the  table,  it  should  never  be  left 
on  its  side,  but  always  with  the  open  end  resting  on  the 
tabic,  thus  preventing  the  dust,  which  is  continually  being 
deposited  around  the  room,  from  falling  upon  the  inside 
or  uppermost  lenses,  which  are  difficult  to  get  at  and  clean. 
For  most  specimens  it  is  advisable  first  to  examine 
the  entire  field  with  a  low  power.  If  a  stand  such  as 
that  of  Zeiss -(Fig.  2240),  is  used,  this  can  he  very 
conveniently  done  by  means  of  a  revolver  capable  of 
holding  three  lenses.  Besides  the  advantage  ol  quickly 
changing  powers,  the  revolver  also  facilitates  the  re- 
moval ol  the  objectives,  if  necessary,  for  cleaning  them, 
as  the  two  not  directly  beneath  the  tube  are  placed  at  an 
angle  of  about  forty-live  degrees,  and  thus  arc  more 
easily  got  at  for  removal. 
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Accidental  Foreign  Bodies,  etc. — Some  of  the  substances 
to  be  submitted  to  microscopic  examination,  especially 


Fio.  2263. — Starch  Granules  highly  Magnified,  as  seen  by  polarized  light. 
( Behrens. ) 

fluids,  such  as  sputum,  urine,  etc.,  are  likely  to  contain 
some  foreign  bodies  accidentally  admitted,  either  through 
the  atmosphere  or  otherwise ;  consequently  it  is  of  impor- 
tance to  be  able  to  recognize 
them. 

Bubbles  of  air  cannot 
very  well  be  called  foreign 
bodies,  nevertheless  they 
may  most  conveniently  be 
referred  to  here.  The}'  are 
at  first  the  cause  of  some 
little  amazement  to  begin- 
ners, but  two  or  three  ob- 
servations will  enable  them 
to  be  recognized.  This  can 
be  done  by  their  very  dark 
contour  and  brilliant  centre. 
Fig.  2262  is  sufficiently  ex- 
planatory of  their  various 

appearances.  A  very  good  Fig.  2264.— Wheat  Starch.  Many 
medium   to    Study   them   in       °*  the  granules  are  as  small  as  red 

is  the  saliva,  which  always  biood-corpuscies. 
contains  them  in  great  numbers  mixed  up  with  the  mu- 
cus. Fig.  2262,  B,  shows  a  bubble  properly  focused. 
Saliva  is  also  a  useful  study  for  many  morphological  ele- 
ments, and,  as  before  stated, 
is  a  good  object  for  testing 
the  quality  of  the  high- 
power  lenses,  by  the  study 
of  the  Brownian  move- 
ment in  the  salivary  cor- 
puscles. Grains  of  starch 
are  constantly  floating 
about  in  the  dust  of  the 
atmosphere,  and  may  be 
mixed  up  with  the  speci- 
men for  examination.  They 
will  be  readily  recognized 
hy  their  behavior  with  po- 
larized light  (Fig.  2263), 
also  by  their  concentric 
striation  and  their  shape, 
Fio.  2265.— Cotton  Fibres.  (Zacha-  which  is  often  pyramidal  ; 
nas>  sometimes   they  are   quite 

round,  and  they  may  be  as  small  as  a  red  blood-cell,  as 
seen  in  Fig.  2264.  Treating  a  suspected  specimen  with 
a  solution  of  iodine  at  once  removes  any  doubt,  as  this 
colors  the  starch  granules  blue. 


Fig. 


2266.  —  Linen   Fibres. 
(Zacharias.) 


Threads  and  fibres  of  various  kinds  may  be  present,  such, 
as  cotton  fibres ;  these  may  be  recognized  by  their  consist" 
ing  of  thin,  flat  bands,  which  al- 
ways have  a  twist  in  some  part 
of  their  length.  Linen  fibres  are 
cylindrical  in  shape  and  have  fre- 
quently small  nodular  swellings 
from  which  a  very  fine  thread  can 
be  seen  branching  off.  Some- 
times they  consist  simply  of  a 
C3Tlinder  with  a  crevice  extending 
along  it  for  some  distance.  They 
have  a  firm  consistency  and  do 
not  twist.  Wool  appears  as  cylin- 
ders of  unequal  thickness  covered 
with  scales  or  flat  cells.  The 
fibres  are  irregular  in  shape,  and 
are  soft  and  wavy.  Silk  consists 
of  simple  homogeneous  fibres 
which  refract  light  powerfully. 
No  scales  or  lines  of  any  kind 
can  be  seen  on  them.  The  application  of  iodine  and  sul- 
phuric acid  at  once  distinguishes  them  from  the  vegetable 
fibres,  which  are  colored  blue,  while  these  reagents  have 
no  effect  on  the  silk. 

Spores  of  some  fungi  may  be  present,  and  possibly  be 
mistaken  for  red  blood-cells.  From 
these  latter  they  may  be  distinguished 
by  the  fact  of  their  containing  a  nu- 
cleus which  is  rendered  very  apparent 
by  the  action  of  iodine.  They  also 
refract  light  to  a  much  greater  extent 
than  the  red  corpuscles. 

Yeast-cells  are  frequently  present 
in  fluids,  but  may  be  recognized  by 
their  oval  shape,  and  by  the  presence 
of  buds  projecting  from  some  of 
them  ;  many  of  them  also  have  vacu- 
oles. 

General  Instructions  in  the 
Examination  of  Fluids  and  Tis- 
sues.—  For  many  fluids  all  that  is 
necessary  is  to  place  a  drop  on  a 
glass  slide,  apply  the  cover-glass,  and 
submit  it  to  examination.  Fragments 
res.  of  morbid  growths,  and  the  like,  may 
be  examined  by  teasing  them  out  in 
a  O.To  per  cent,  solution  of  common  salt,  in  which  case  it 
should  be  spread  out  in  as  thin  a  layer  as  possible.  A 
better  menstruum  is  the  same  solution,  to  which  methy- 
lene violet,  or  gentian  violet,  has  been  added  in  sufficient 
strength  to  give  it  a  decided  purple  color.  If  there 
should  be  any  difficulty  in  separating 
the  fibres,  if  the  specimen  is  of  a  fibrous 
nature,  it  may  be  facilitated  by  placing 
the  fragment  previously  in  "one-third 
alcohol "  (alcohol  one  part,  water  two 
parts),  and  after  twenty-four  hours  teas- 
ing it  out  on  the  photophore. 

Delicate  objects,  such  as  urinary  tu- 
bules, cancer-cells,  etc.,  are  better  made 
out  when  examined  in  a  weak  solution 
of  iodine,  made  by  diluting  with  water 
the  solution  previously  referred  to.  The 
object  can  be  teased  out  or  prepared 
in  this  solution ;  or  the  latter  can  be 
added,  after  the  cover-glass  is  applied, 
by  placing  a  drop  by  the  side  of  the 
cover-glass,  and  drawing  it  under  by  a 
piece  of  filter-paper  at  the  opposite  side. 
If  the  preparation  is  a  fluid  one,  and 
it  is  desirable  to  keep  it  under  observa- 
tion for  a  few  hours,  it  will  be  neces- 
sary to  protect  it  from  evaporation.  For  this  purpose 
one  of  the  following  methods  may  be  employed.  A 
very  simple  one  is  to  run  a  drop  of  olive-oil,  by  means  of 
a  camel's-hair  pencil,  along  the  edge  of  the  cover-glass. 
A  better  method  is  to  have  a  mixture  made  by  heating 
together  paraffin  fifteen  grammes,  and  liquid  paraffin  fif- 


Fio.226' 

(Zacharias.) 


Fig.   2268.— Silk  Fi- 
bres.    (Zacharias.) 
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teen  cubic  centimetres  Thia  melts  :ii  about  :!'••  C 
(103.2  l'V  I  This  mixture,  contained  in  a  Bmall  wide- 
moutbed  bottle,  placed  in  bol  water,  melts  rapidly.  In  this 
condition  ii  can  be  applied  readil]  with  a  One  camel's  hair 
brush  Another  v&n  ready  method  is  to  take  three  or 
four  small  pieces  oi  the  solid  paraffin,  very  little  larger 
than  :i  pin's  bead,  placing  one  al  each  Bide  of  the  cover 
glass,  and  then  taking  Borne  Bmall  metallic  Bubstance, 
such  a-  a  piece  of  iron  wire  with  a  Bne  point,  or  a  Bteel 
pen  in  Its  holder,  and  heating  It  over  the  chlmnej  of  a 
common  lamp,  to  apply  it  in  the  heated  state  to  the 
particles  of  paraffin  The  melted  paraffin  runs  along 
the  edge  of  the  cover  glass  and  hermetically  seal-  it.  In 
this  way  the  preparation  can,  with  ordinary  care,  be  car- 
ried from  one  place  to  another  for  examination. 

Another  method  is  to  examine  the  preparation  En  Par- 
rant's  solution,  which  is  allowed  to  dry  along  the  edge, 
bo  thai  the  cover  is  hermetically  Bealed. 

Fluids  supposed  to  contain  micro-organisms  are  best 
examined  as  cover-glass  preparations.  These  are  very  in- 
structive and  easily  made.  The  same  general  rule  applies 
prettj  much  lor  all  purposes.  The  cover-glass  is  smeared 
with  the  Bubstance  to  be  examined — sputum,  blood,  juice 
from  a  pathological  growth,  etc.     Another  cover-glass  is 

placed  On  this  one,  and  the  tWO  drawn  apart,  BO  as  to 
have  a  uniform  film  of  the  Substance  tO  be  examined   on 

both.  It  is  now  quickly  dried  in  the  air,  and  then  passed 
sh.wly  three  times  through  the  flame  of  a  spirit-lamp  or 
Bun-en  burner,  with  the  Burface  of  the  cover  glass  having 
the  Bpecimen  on  it  turned  away  from  the  flame.  Now  it 
is  submitted  to  the  staining  process.  .Many  micro-organ- 
isms require  special  methods  to  render  them  visible  under 
the  microscope.  A  very  great  number,  however,  may 
lie  stained  by  the  one  process.  The  most  useful  colors 
are  gentian  violet,  fuchsin,  methylene  blue,  and  vesu- 
vin.     It  i-  advisable  to. have  two  solutions  of  all  these 

dyes  on  hand  ;  the  our  :l  saturated  alcoholic,  and  the 
other  an  aqueous,  solution.  The  aqueous  solution  of 
gentian  violet  is  in  the  proportion  of  2.25  to  100  of  dis- 
tilled water.  The  aqueous  solutions  of  the  other  stain- 
ing tluids  consist  of  alcohol.  15  parts  ;  water,  85  parts, 
and   2   parts  of  the  dry  color.      A   drop  of  one  of  these 

Btaining  tluids  is  applied  to  the  preparation  and  retained 

there  for  about  a  minute,  then  washed  oil'  with  dis- 
lillcd  water,  and  the  other  side  of  the  cover  dried  with 
filter  paper.      It  may  now  he  examined  in  water,  or  made 

into  a  permanent  preparation  by  allowing  it  to  dry  per- 
fectly, and  then  mounting  it  in  balsam  dissolved  either 
in  turpentine  or  xylol.  Some  micro-organisms  stain  much 
better  when  treated  with  colors  dissolved  in  aniline  water, 
This  is  prepared  by  mixing  about  5  c.c.  of  aniline  oil 
with  100  c.c.  of  distilled  water  ;  allowing  the  mixture  to 
stand   for  about  an  hour,  but  shaking  it  several   times 

during  that  time,  and  then  filtering.  A  few  drops  of  all 
alcoholic  solution  of  one  of  the  colors  just  mentioned  are 
added  to  that,  until  the  fluid  is  rendered  Blightly  opaque. 
irs  prepared  in  this  way  cannot  be  kept  They  change 
in  the  course  of  a  few  days  and  become  unfit  for  use; 
it  is,  therefore,  advisable  to  prepare  the  colors  freshly 
when  required,  should  the  stain  be  too  strong,  part  of 
it  maj  be  removed  by  washing  repeatedly  with  alco- 
hol. 

Special  forms  of  organisms  require  different  methods 
of  treatment,  which  will  be  referred  to  under  the  various 
headings. 

Dp  to   the   present  time,  only  two   forms  of  bacilli  are 

known  which  resist  the  decolorizing  effects  of  mineral 
acids  when  previously  stained  with  the  basic  aniline  dyi  a , 

Ihcse  are  tubercle  bacilli    and    the    bacilli  of  lepra.       Wei 

gert's  nucleus  stain.*  bj  coloring  the  latter,  serves  to  dis- 
tinguish it  from  that  of  tuben  lc 

/'.    i  ili  0  'ningFluids.  —  [nthe 

lass,    when    the    layer  of   the   fluid   is 

thin,  capillary  attraction  is  very  Btrong,  and  by  drawing 

down    the   cover-glass    is   likely    to    distort    some   of    the 

nofier  morphological  element-,.     This  can  be  avoided  by 


•  Waigartfa  nnokni  "     Hematoxy- 

lin, niuui,  ulcoiiui,  U  -  i>uru ,  dbiilk-d  water,  glycerine,  aa  100  i 


placing  a  hair,  or  perhaps  better,  a  couple  fd  fragments 
oi  broken  cover-glass  beneath  the  cove  i  e 

In  making  use  of  the  hemacytometer,  if  the  cover- 
glass  is  too  thin,  the  attraction  oi  the  fluid  beneath  it 
will  cause  a  Blight  depression  of  its  centre,  and  render 

incorrect  the  calculation  of  the  number  of  corpuscles,  the 

depth  of  the  cell  at  that  particular  spot  not  being  the 

same  as  at  the  margins.      Most   ha  ina(  Vtoineters  have  this 

one  tenth  of  a  millimetre  in  depth,  and  require  a  modes- 
ately  thick  cover-glass  to  overcome  the  attractive  force 

of  the  thin  layer  of  fluid. 

Ri.oop. — The  microscopic  examination  of  the  blood  is 
of  the  utmost  importance  in  determining  the  relative 
number  of  the  red  and  w  hile  corpuscles,  as  well  as  the  ab- 
solute Dumber  ot  each  in  a  definite  quantity  of  this  fluid  , 
the  presence  or  absence  of  nucleated  red  corpuscles,  of 
abnormally  large  or  small  red  corpuscles,  or  their  altered 
appearances  in  certain  diseases;  the  presence  or  absence 

of  parasites  ;   the  examination  of  blood  stains,*  etc. 

Associated  with  this  might  also  be  mentioned  as  of 
great  importance  the  determination  of  the  relative  amount 
of  haemoglobin  in  the  blood  corpuscles,  by  means  of  spe- 
cially devised  apparatus. 

Method  cf  Examination. — This  varies  according  to  the 
purpose.     In  all  cases  both  glass  slide  and  cover-glass f 

should  be  scrupulously  clean.  Tile  cover  glass,  after  hav- 
Lag  been  (leaned,  should  be  handled  only  with  fort 
Catching  hold  of  it  with  the  fingers  will  be-  almost  cer- 
tain to  make  it  more  or  less  greasy,  and  prevent  the  blood 
forming  a  uniformly  thin  layer.  The  palmar  surface 
of  the  tip  of  the  finger  is  a  good  place  from  which  to 
take  the  blood.      It  should  be  well  (leaned  and  dried,  and 

then  pricked  with  a  needli — preferably  a  Qlover  suture- 
iKi. lie  which  has  been  previously  passed  through  the 
flame  of  a  spirit  lamp  or  Bunsen  burner,  to  insure  free- 
dom from  septic  material.     The  cover-glass  is  applied  to 

the  drop  Of  blood  that  escapes,  and  is  quickly  placed  OD 
the  slide  and  examined. 

If  the  examination  is  merely  for  the  purpose  of  observ- 
ing the  different  elements  of  the  blood  in  a  general  way, 
as  a  sort  of  preliminary  examination  it  is  advisable  to 
dilute  it  with  some  so-called  "  neutral  "  or  indifferent 
solution.  The  simplest  of  these  is  the  0.75  solution  of 
common  salt.  A  better  fluid  is  the  modification  of  Pa- 
cini's Quid,  recommended  by  Hayem  and  known  by  hia 

name.       It    has   a   great    advantage  over    other    diluting 

tluids,  inasmuch  as  it  permits  the  red  corpuscles  to  retain 

their  form  and  color.  This  they  quickly  lose  in  salt  sol- 
ution, in  which  they  also  diminish  in  size 

When  a  more  accurate  observation  of  the  individual 
elements  of  the  blood  is  the  object  in  view,  it  will  be 
-ary  to  use  one  of  the  so  called   "  fixing  "  tluids 

The  best  fixing  solution  is  undoubtedly  a  one  per  cent. 
solution  of  osmic  acid.  It  immediately  hardens  and  fixes 
the  elements  in  tin-  shape  in  which  they  happen  to  be  at 
the  moment  of  contact  with  the  solution.  Laker1  espe- 
cially recommends  this  for  the  purpose  of  demonstrating 
the  presence  of  the  small  blood-plates  (Blutscheibchen)* 

Schimnielbuseh  '  uses  this  method  for  the  same  pun 
and  says  he  never  fails  in  demonstrating  the  blood-plates. 
The  skin  should  be  well  cleaned  and  a  drop  of  the  solu- 
tion placed  on  it,  the  puncture  being  made  with  a  fine 
needle  through  this  drop.  BizZOZCrO  uses  for  demou- 
Btrating  the  blood  plates  a  solution   of  common   salt.  0.75 

percent.,  to  which  a  concentrated  solution  of  methylene 
violet  has  been  added  in  the  proportion  of  one  part  of 

the  latter  to  five  thousand  of  the  former.  For  the  same 
purpose,  a  concentrated  solution  of  gentian  violet  may  be 
used,  in  the  proportion  of  one  part  to  three  thousand  of 

salt  solution.  Either  of  these  solutions  is  added  to  per- 
fectly fresh  blood.  By  this  means  the  blood-plates,  he 
Bays,  as  well  as  1  In-  white  corpuscles,  are  stained. 

Another  method  of  "  fixing"  the  corpuscular  elements 
of  the  blood  is  the  so  called  "dry  method  "  A  small 
drop  of  blood   is  taken  up  with  the   cover-glass,  and  this 


•  Sea  Btood-abalna,  vet   i.  of  thin  Handbook. 

(..  ba  thoroughly  cleaoaed,  should  be  treated  with  strong 
nitric  or  t-ulphuric,  uud  then  with  alcohol. 
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placed  on  another,  and  the  two  cover-glasses  with  the 
drop  of  blood  between  them  rubbed  together,  so  as  to 
spread  it  in  a  thin  layer.  They  are  drawn  asunder  and 
allowed  to  dry.  This  may  be  hastened  by  blowing  on 
them.  A  method  which  sometimes  succeeds  better  in 
preserving  the  shape  of  the  corpuscles  in  the  dried  state, 
is  to  heat  the  cover-glass  before  applying  it  to  the  drop 
of  blood,  so  that  it  may  dry  quickly.  This  method  re- 
quires care  in  order  to  avoid  too  great  heat  at  the  moment 
of  application.  There  is  also  the  liability  of  having  too 
thick  a  film  of  blood. 

To  count  the  blood-corpuscles,  it  will  be  necessary  to 
use  known  and  accurate  degrees  of  dilution  with  some 
special  fluid.  If  it  is  the  red  blood-corpuscles  that  are  to 
be  counted,  then  a  three  per  cent,  solution  of  common 
salt  may  be  used.  With  this  fluid  the  white  corpuscles 
stand  out  prominently  among  the  red,  and  are  easily 
avoided  in  the  enumeration.  Staining  with  one  of  the 
basic  aniline  dyes  helps  in  this  respect.  A  good  solution 
for  that  purpose  is  one  recommended  by  Toison.3  It  is 
prepared  as  follows:  Chloride  of  sodium,  1  Gm.;  sul- 
phate of  sodium,  8  Gm.;  methylene  violet  B.,  0.025  Gm.: 
glycerine,  30  c.c. ;  water,  160  c.c.  Mix  together  the  gly- 
cerine and  80  c.c.  of  water,  and  in  this  dissolve  the 
methylene  violet  ;  dissolve  the  sulphate  of  soda  and  the 
chloride  of  sodium  in  the  rest  of  the  water,  and  then  mix 
the  two  solutions  and  filter.  The  white  corpuscles  arc 
colored  violet  and  the  red  receive  a  slight  greenish  tinge. 
Hayem's  fluid  is  also  a  very  useful  one  for  diluting  the 
blood  for  enumeration. 

A  simpler  fluid,  and  one  which  in  my  experience  has 
proved  equally  effectual,  is  that  recommended  by  Gei- 
gel4;  that  is  a  one-half  per  ceut.  solution  of  common 
salt,  to  which  a  few  drops  of  gentian  violet  have  been 
added.  A  one  and  one-half  per  cent,  watery  solution  of 
gentian  violet  should  be  kept  on  hand,  and  four  drops  of 
this  added  to  50  c.c.  of  the  salt  solution.  After  a  few 
minutes  this  colors  the  white  corpuscles  blue,  by  which 
means  they  are  easily  separated  in  the  enumeration  of 
the  red. 

The  blood  must  be  diluted  to  a  definite  extent.  One 
part  of  blood  to  2u0  is  a  very  convenient  strength  to  use. 
This  can  be  done  by  means  of  the  mixer  figured  and  de- 
scribed on  page  687,  vol.  iii.,  of  this  Handbook.  Tho- 
ma's  blood-counter,  as  made  by  Zeiss  and  illustrated  in 
Figs.  1747  and  1748  in  the  same  volume,  is  the  best. 
After  being  thoroughly  mixed  in  the  "mixer,"  three  or 
four  drops  are  first  blown  out  of  it,  as  it  will  be  diluting 
fluid  only  that  is  in  the  tube  of  the  mixer.  A  fresh  drop 
is  now  placed  on  the  ruled  slide  or  "  blood-counter,"  and 
the  enumeration  is  made  in  the  manner  described. 

To  enumerate  the  white  blood-corpuscles  only,  a  dif- 
ferently graduated  mixture  has  been  devised  by  Thoma.5 
He  uses  the  same  form  of  mixer  as  that  described  for 
counting  the  red  corpuscles,  but  with  a  smaller  bulb.  It 
will  hold  only  ten  times  the  quantity  of  fluid  that  the 
graduated  portion  below  can  hold.  The  diluting  fluid  is 
distilled  water  containing  one-third  per  cent,  glacial 
acetic  acid.  This  dissolves  the  red  corpuscles  but  sim- 
ply renders  more  distinct  the  nuclei  of  the  white  corpus- 
cles, which  otherwise  are  unaltered.  The  same  graduated 
slide  can  be  used  as  for  the  red  corpuscles,  although  it  is 
unnecessary  to  use  the  graduated  lines  in  counting,  as  the 
whole  field  of  the  microscope  can  be  used  as  a  standard  of 
unity.  A  power  of  about  two  hundred  diameters  with 
low  eye-piece  is  to  be  used.  The  draw-tube  of  the  mi- 
croscope is  raised  or  lowered,  as  the  case  may  be,  to  get 
one  of  the  ruled  lines  in  the  counting-chamber  exactly 
at  the  margin  of  the  field  of  vision  on  either  side,  and 
then  the  spaces  between  these  two  lines  are  counted. 
Suppose  the  diameter  of  the  field  of  vision  corresponds  to 
eleven  divisions  ;  then,  as  each  of  these  is  -^  mm.,  the 
unit  of  length  will  be  £&  mm.  Upon  this  will  be  based 
an  arithmetical  calculation.  The  radius  will  then  be 
i  x  11  x  ijg  ;  that  is,  \h-  Now,  as  the  area  of  a  circle  is 
equal  to  it*  multiplied  by  the  square  of  the  radius,  the 

*  The  Greek  letter  ir  is  that  used  by  mathematicians  to  represent  the 
ratio  ot  the  circumference  of  a  circle  to  its  diameter.  This  is  constant, 
and  has  been  determined  to  be  as  3.1415lJ  to  1. 


area  of  the  field  of  vision  will  then  be  n  (^)  !  mm.  As 
the  depth  of  the  counting-chamber  is  rV  mm.,  that  is, 
0.1  mm.,  the  capacity  of  that  part  of  the  chamber  in 
the  field  of  vision  will  be  0. 1  ($)  2t  cmm. ,  and  may  be 
represented  by  the  quantity  Q.  In  order  to  average  the 
number  of  corpuscles,  it  is  advisable  to  count  a  num- 
ber of  fields.  Suppose  50  have  been  counted,  and  in 
that  number  about  950  cells  have  been  found,  then  we 
will  have  Jro»  as  the  contents  of  a  cubic  centimetre  of 
that  fluid.  As,  however,  the  blood  was  previously  di- 
luted with  the  acid  water  to  the  extent  of  ten  times, 
then  '!'  x  10  is  equal  the  number  of  white  cells  in  the 
blood,  which  in  this  case  will  be  7,998  to  the  cubic  centi- 
metre. 

Blood  mixed  with  acetic  acid  is  not  reliable  for  enu- 
meration purposes  after  the  lapse  of  from  twelve  to  eigh- 
teen hours. 

In  examining  blood  for  micro-organisms  it  is  necessary 
to  make  a  dry  preparation,  either  on  a  cover-glass  or  a 
slide  (better  on  a  cover-class),  and  then  to  color  it  with 
one  of  the  aniline  dyes.  Good  solutions  to  use  are  meth- 
ylene blue  or  fuehsin,  about  two  per  cent.  (2  Gm.  in  15 
c.c.  alcohol,  and  85  c.c.  water),  or  gentian  violet  about 
the  same  strength  without  the  alcohol.  This  may  be 
washed  off  and  then  examined.  If  to  be  kept  perma- 
nently, it  may  be  dried  and  mounted  in  Canada  balsam. 
Dr.  V.  D.  Harris  recommends  the  following  method  for 
making  permanent  preparations  in  conditions  in  which 
micro-organisms  are  suspected  :  A  cover-glass  preparation 
is  made  and  placed  in  a  solution  of  chromic  acid,  -fe  per 
cent.,  or  of  bichromate  of  potash,  one-half  per  cent.,  in 
methylated  spirit  or  absolute  alcohol,  for  five  or  ten  min- 
utes, is  then  washed  in  water  and  again  dried.  The 
specimen  is  now  ready  for  staining.  Dr.  Harris  considers 
the  best  dye  for  this  purpose  to  be  a  recently  prepared  one 
per  cent,  solution  of  Spider's  purple  in  water,  to  which  a 
small  quantity  of  alcohol  has  been  added.  A  few  drops 
of  this  are  filtered  into  a  watch-glass,  and  the  cover-glass 
is  floated  on  the  surface  with  its  prepared  side  down- 
ward, and  allowed  to  remain  for  rive  or  ten  minutes. 
It  is  now  washed  in  distilled  water,  dried  thoroughly, 
and  mounted  in  Canada  balsam. 

In  counting  blood-corpuscles,  an  important  precaution 
is  to  have  the  drop  of  diluted  blood  rather  small  than 
otherwise.  If  a  large  drop  of  the  blood  mixture  is  placed 
on  the  slide,  and,  after  the  cover-glass  is  in  place,  is  found 
to  be  too  large  for  the  cell,  the  result  of  the  calculation 
made  from  what  remains  after  the  excess  has  been 
removed,  by  filter-paper  or  otherwise,  will  be  deceptive, 
as  the  white  corpuscles  adhere  both  to  the  bottom  of  the 
cell  and  to  the  cover-glass.  If  the  drop  is  too  large,  it 
will  be  necessary  to  clean  the  slide  and  the  cover-glass, 
and  add  a  fresh  drop  of  the  mixture. 

It  is  questionable  whether  the  enumeration  of  the  blood- 
corpuscles  possesses  the  value  in  disease  which  is  claimed 
for  it  by  many  physicians.  We  know  that  the  impor- 
tant constituent  of  the  red  corpuscle  is  haemoglobin,  and 
that  the  corpuscles  vary  very  much  in  the  depth  of  color. 
This  variation  depends  on  the  amount  of  lnemoglobin. 
Several  methods  have  been  suggested  for  the  purpose  of 
estimating  the  quantity  of  this  important  constituent  of 
the  blood.  Two  of  these  are  described  on  page  548,  vol.  i. , 
of  this  Handbook.  Dr.  Gower's  globinometer,  illustrated 
there,  is  the  one  most  used.  Other  methods  have  lately 
been  introduced.  A  comparatively  recent,  and  a  very 
simple  one,  is  that  suggested  by  Von  Fleischl,  the  appa- 
ratus being  made  by  Reichert,  of  Vienna.  It  consists  of 
a  wedge  of  .ruby-colored  glass  with  a  scale  upon  which 
are  markings  corresponding  to  solutions  of  haemoglobin 
of  various  strength.  A  specimen  of  the  blood  to  be  ex- 
amined is  diluted  to  a  definite  extent,  and  compared  with 
the  wedge  by  means  of  transmitted  light.  The  markings 
on  that  part  of  the  colored  wedge  with  which  it  cor- 
responds in  color  indicate  the  percentage  of  haemoglobin 
which  has  been  ascertained  previously  by  comparison 
with  a  standard  solution. 

A  still  more  recent  apparatus  is  one  described  by  Ma- 
lassez.6     It  is  an  improvement  on  a  former  apparatus 
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Introduced  by  him  a  tew  yean  ago.     It  consists  of  a  small 
circular  trough  with  a  glass  bottom  for  containing  the 

lil I  to  be  examined,  which  la  diluted  to  a  certain  « l« 

il'i  ■  2260  and  2270)  This  trough  is  worked  perpendic- 
ulai  ly  bj  :i  rack  and  pinion  movement,  which  :ii  the  same 
time  moves  an  Indicator.  Upward  movement  of  the  trough 
brings  it  againsl  a  cylindrical  tube  also  fitted  with  :i  e 
plate  By  means  or  1 1 •  i -~  ruck  and  pinion  the  thickness 
ni  the  layer  of  diluted  blood  between  the  glass  bottom  of 
the  circular  trough  and  the  glass  of  the  cj  (indrical  tube  is 
diminished  or  Increased,  until  the  solution  i-  ol  the  Bame 
color  as  the  standard  solution  in  the  oilier  tube  of  the 
apparatus.  The  linht  is  reflected  through  both  tubes  by 
means  "f  a  mirror  at  the  bottom  of  the  stand.  The  indi- 
cator points  to  a  scale  upon  w  hich  can  be  read  oil'  the  per- 
i  entage  of  haemoglobin. 

Normal  human  blood  consists  of  red  corpuscles,  white 
corpuscles,  granules,  and  small  "blood-plates"  floating 
in  a  clear,  transparent  fluid 

The  red  corpuscles  are  biconcave  disks  of  a  faintly  yel- 
low color  when  seen  dngly  by  transmitted  light  Their 
red  color  is  well  seen  where  several  corpuscles  lie  one 
over  the  other.    The  red  blood-corpuscles,  a-  Been  in  the 
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Figs.  2*10  imtl  2270.— Malnssez's  Hicmochromometer. 

blood,  contain  DO  nuclei,  but  nucleated  red  corpuscles  arc 
found  in  the  marrow  of  bone. 

The  size  of  the  corpuscle  varies  slightly,  even  in  the 

same  individual.  The  measurements  generally  accepted 
by  writer-  on  the  subject  are  7.4  ft  to  6.0  ».*  This  may 
he  taken  as  an  aver. 

The  number  of  rea  blood  corpuscles  varies  even  in  the 
normal  state.  At  birth,  in  the  European, -|  the  number 
i-  about  five  million  in  the  cubic  millimetre,  Within 
twenty-four  hour- it  increases  to  about  six  million,  but 
i-  -  ..in  reduced  to  about  live  million.  This  number  is 
subject  to  variations  even  In  health,  according  as  the 
amount  of  fluid  in  the  system  i-  diminished  or  increased. 
Sudden  increase  In  the  amount  of  fluid  withdrawn  from 
the  blood  by  the  kidney.-,  or  by  the  bow  rl-  (as  in  cholera), 
or  by  profuse  sweating,  may  temporarily  increase  pro- 
portionally the  number  ol  red  elements,  while  the  num- 
ber i-  lessened  by  large  draughts  of  water. 
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Cram."  who  ha-  paid  some  attention  to  this  subject  in 
the  way  of  personal  investigations,  and  has  also  studied 
carefully  it-  literature,  finds  that,  according  to  investiga- 
tions of  other-,  the  size  varies,  the  diameter  Increasing  in 
passing  from  southern  to  northern  climes.  Bizzozero 
gives  the  average  diameter  of  the  Italian  red  blood  cor- 
pu-cle-  as  7.U  to  7.5 it;  Malassez,  whose  measurements 
refer  to  France,  state- that  7.">  to  7.0  vis  the  average  diame- 
ter; in  Germany  7.8  /<  is  taken  as  the  average,  while 
Laache,  who  writes  of  measurements  made  of  the  blood- 
corpuscle  of  the  Norwegian,  gives  8.5  pas  the  average. 
Gram  gives  exact  measurements,  in  some  ol  which  the 
corpuscles  measured  9.8//.  In  new-born  children  ■  lai 
diameter  and  greater  variations  in  size  are  frequently  met 
with;  some  measurements  being  as  high  a-  10.8  v  and 
others  as  low  a-  :S.o  /'.  The  average  thickness  of  the  red 
blood-corpuscle  is  1.9  ". 

The  characteristic  biconcave  appearance  of  the  corpus- 
cle i-  well  demonstrated  by  focusing  either  its  centre  or 
circumference.  When  the  centre  is  properly  focused 
under  the  microscope  it  is  quite  clear,  with  a  dark  circum- 
ference j  on  raising  the  fine  adjustment  of  the  micro- 
si  ope  the  circumference  become-  clear,  with  a  dark  cen- 
tre. This  becomes  quickly  changed  on  the  addition  of 
fluid  •  if  the  latter  be  of  higher  specific  gravity  than  the 
blood,  such  as  a  concentrated  solution  of  salt,  the  cor- 
puscle-diminish in  size  and  present  stria  ted  edges,  The 
addition  of  water,  or  of  a  very  dilute  solution  of  any  In- 
different fluid,  causes  the  corpuscles  to  become  spherical 
and  al-o  lessens  their  diameter.  The  tluf?l  in  which  they 
float  also  becomes  colored  from  the  escape  of  the  haemo- 
globin into  it  from  the  corpuscles. 

The  white  blood-Corpuscles,  called  al-o  leucocytes, 
are  much  fewer  in  number  than  the  red.  being  between 
live  thousand  and  ten  thousand  per  cubic  millimetre; 
they  are  slightly  lamer,  and.  a-  their  name  indicate-,  they 
are  colorless,  or.  to  speak  more  correctly,  perhaps,  they  are 
white.  This  white  appearance  is  well  seen  in  examining 
the  blood  in  the  three  per  cent,  solution  of  salt  .some- 
time-  used  a-  a  medium  for  the  enumeration  of  the 
corpu-eles;  especially  SO  if  they  are  a  little  out  of  focus. 

The  protoplasm  of  the  cell  has  a  granular  appearance, 
and  contain-  several  nuclei — from  one  to  four.  This 
granular  appearance  may  be  made  to  disappear  by  the 
addition  of  dilute  acetic  acid.      The  addition  of  water  in- 

crease-  the  granular  appearance,  and  .-how-  al-o  very 
well  the  molecular  movements  of  the  contents  of  the 
corpuscle.  Leucocytes  vary  considerably  in  size — from 
4//  to  18    . 

They  possess  the  property  of  moving  about.  This  is 
well  seen  in  the  large  leucocytes.  Sometimes  it  requires 
the  use  of  the  hot  Btage,  but  under  favorable  circum- 
stances this  movement  can  be  seen  at  the  ordinary  tem- 
perature of  the  atmosphere.  From  the  similarity  of  the 
movements  to  those  of  the  amoeba,  the  term  "  amoeboid  " 
i-  given  to  them.  Besides  this  movement  the  white 
corpuscles  possess  the  property  of  attracting  substances 
that  may  be  in  their  immediate  vicinity,  and  transport- 
ing them  from  one  place  to  another. 

The  blood  plates,  known  also  as  the  third  clement  of 
the  blood,  are  very  small  bodies,  about  Ii  //  in  diameter, 
and  are  about  forty  limes  more  numerous  than  the  white 
corpuscle-.  They  are  described  by  some  a-  being  bicon- 
cave ;  this  j-  not  satisfactorily  proved. 

There  i-  yet  a  great  absence  of  unanimity  as  to 
whether  these  are  really  distinctly  preformed  elements, 
or  are  the  products  of  destruction  or  breaking  down  of 

the  leucocyte-.  Si. me  look  upon  them  a-  the  results  of 
disintegration  of  the  red  corpuscles,  1  think  there  can 
be  but  little  doubt  that  they  arc  preformed  elements  ex- 
isting in  the  blond.  Outside  of  the  blood-vessels  they 
very  rapidly  undergo  marked  alteration-  in  appearance; 
so  much  bo  as  to  be  incapable  of  recognition  unless  ex- 
amined within  a  few  seconds,  or  fixed  by  some  of  the 
methi.il-  pie\  iously  mentioned. 

Besides  the  blood-plates,  there  are  found  a  large  num- 
ber of  ••elementary  granules."  These  are  looked  upon 
a-  broken  piece-  of  while  corpuscles.  They  are  also 
supposed  to  be  derived  froui  the  destruction  of  the  blood- 
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plates.  Many  of  these  very  small  particles  are  simply 
fat-granules  which  have  been  absorbed  into  the  blood. 

Pathological  and  Anomalous  Conditions  of  the  Blood. — 
The  most  important  of  these  is  an  alteration  in  the  number 
of  the  red  corpuscles.  The  red  corpuscles  may  be  increased 
in  number,  producing  the  condition  known  as  polycyth- 
emia. There  is,  as  yet,  no  disease  known  which  has  di- 
rectly associated  with  it  an  increase  in  the  number  of  the 
red  elements  of  the  blood.  Accidental  conditions  may 
occur  in  connection  with  some  diseases,  in  which  the 
blood  may  be  retarded  in  its  passage  through  the  vessels. 
This  will  favor  the  escape  of  the  fluid  portion  of  the 
blood  through'  the  walls  of  the  vessels  into  the  lymph- 
paths,  rendering  the  blood  more  concentrated  and  richer 
in  red  corpuscles.  This  is  found  to  be  the  case  in  some 
of  the  more  severe  valvular  affections  of  the  heart,  in 
which  there  may  be  impeded  blood-flow.  As  many  as 
8.82  millions  in  the  cubic  centimetre  have  been  met  with 
in  these  cases.  Similarly,  artificially  produced  retarda- 
tion of  the  circulation,  as  in  the  application  of  bandages, 
or  the  pressure  of  tumors  on  the  vessels,  may  increase  the 
number  of  red  corpuscles  in  the  delayed  blood. 

Decrease  in  the  number  of  red  blood-corpuscles  is  of 
frequent  occurrence.  In  most  fevers  which  have  existed 
for  any  considerable  length  of  time,  and  in  malignant  dis- 
eases, especially  carcinomatous  affections  of  the  stomach, 
the  number  is  considerably  diminished;  the  coloring  qual- 
ities of  the  red  corpuscles  are  also  appreciably  lessened 
in  some  syphilitic  affections,  and  in  cachectic  conditions 
generally  ;  also  in  some  forms  of  poisoning,  as  by  lead 
or  mercury,  they  are  much  fewer  in  number.  In  mala- 
rial fevers  the  corpiiscles  are  not  only  fewer,  but  many 
of  them  contain  micro-organisms.  Infectious  diseases 
have  also  a  destructive  effect  on  the  red  blood-cells.  The 
red  corpuscles  are  also  diminished  in  number  in  haemor- 
rhages. The  anaemia  associated  with  hemorrhages  is 
also  characterized  by  the  presence  of  a  number  of  abnor- 
mally large  red  corpuscles.  Suppurative  conditions  and 
affections,  such  as  albuminuric  dysentery,  etc.,  winch 
produce  the  state  of  anaemia,  diminish  the  number  of  red 
corpuscles.  Anaemia  is  occasionally  due  to  the  presence 
of  animal  parasites  in  the  intestines.  The  arikylostomum 
duodenale  has  been  observed  in  several  cases  of  perni 
cious  anaemia,  in  which  the  anaemic  condition  has  disap- 
peared with  the  removal  of  the  parasite.  In  pernicious 
anaemia,  besides  the  diminution  in  number  of  the  red  cor- 
puscles, some  of  them  are  much  smaller  than  normal ; 
others,  on  the  contrary,  are  much  larger.  The  small  red 
corpuscles  vary  in  size  from  3.3  n  to  6  p.  The  abnor- 
mally large  cells  are  rare,  but  when  present  may  be 
found  as  large  as  12  or  even  14  /i  in  diameter.  Besides 
these  variations  in  size,  abnormally  shaped  red  corpuscles 
are  always  present  in  chronic  anaemia.  They  may  be 
oval,  spindle-  or  pear-shaped.  It  frequently  happens,  even 
in  severe  cases  of  anaemia,  that  the  number  remains  nor- 
mal, but  their  size  and  haemoglobin-contents  are  consider- 
ably diminished. 

In  chlorosis  the  red  corpuscles  are  considerably  enlarged 
(8.3  yu),  while  in  cancer,  on  the  other  hand,  they  are  dimin- 
ished in  size  (6.6  /*).  Very  small  blood-corpuscles  (micro- 
cytes)  are  present  in  great  numbers  in  extensive  burns  ; 
their  size  is  about  2  to  4  m-  Similar  corpuscles  are  also 
present  in  carbonic-acid  poisoning,  fevers  with  very  high 
temperatures,  septicaemia,  and  inanition. 

In  Addison's  disease  and  the  condition  known  as  melan- 
semia  there  is  a  considerable  decrease  in  the  number  of 
red  corpuscles.  In  the  latter  the  red  cells  are  destroyed 
and  changed  into  pigment.  This  is  to  some  extent  taken 
up  by  the  red  corpuscles,  and  by  them  deposited  in  the 
various  tissues  of  the  body. 

Nucleated  red  corpuscles  are  found  in  all  severe  cases 
of  anaemia.  They  can  be  recognized  only  in  colored 
preparations.  For  this  purpose  use  a  0. 6  per  cent,  solution 
of  common  salt,  colored  with  a  few  drops  of  watery  solu- 
tion of  methylene  violet.  For  more  accurate  observations 
make  a  dry  "cover-glass"  preparation  and  stain  with  the 
following  solution  :  Hematoxylin,  2  ;  alcohol,  glycerine, 
distilled  water,  aa  100;  glacial  acetic  acid,  10;  alum  in 
excess.  This  mixture  is  allowed  to  stand  in  the  light 
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for  three  weeks,  and  a  few  grains  of  eosine  are  then 
added.  The  dry  preparations  are  allowed  to  remain  in 
this  for  from  six  to  twelve  hours,  and  arc  then  washed 
with  water  and  examined.  The  nucleus  of  the  nucleated 
red  corpuscles  will  then  be  found  colored  dark  purple. 
A  very  large  proportion  of  nucleated  red  corpuscles  are 
found  in  the  lymphoid  marrow  of  the  spongy  bones  in 
pernicious  anaemia,  and  also  in  lymphoid  marrow  which 
replaces  the  fatty  marrow  of  long  bones  which  exists  in 
health.  The  white  blood-corpuscles  are  increased  rela- 
tively after  hemorrhages  and  diseased  processes  asso- 
ciated with  the  lymph-glands.  In  leukemia  they  may 
be  increased  to  such  an  extent  as  to  almost  equal  the  red 
in  number.  When  such  is  the  case  there  is  always  pres- 
ent a  hyperplasia  of  the  lymph-glands,  spleen,  and  bone- 
marrow.  In  the  anemia  produced  by  the  anhyloslomum 
duodenale  the  white  corpuscles  are  also  increased. 

The  parasites  of  the  blood  are  not  very  numerous. 
They  may  be  either  of  a  vegetable  or  animal  nature. 

The  bacillus  an/hnicis*  is  a  polymorphous  organism 
existing  under  three  distinct  forms  :  the  bacillus,  the 
filamentary  form,  and  the  spore.  The  bacillus  is  the 
form  which  was  first  discovered,  and  that  under  which 
it  exists  in  the  body.  When  examined  in  blood,  or  with- 
out preparation,  it  is  seen  to  consist  of  straight  and  im- 
mobile rods.  They  are  cylindrical,  homogeneous,  and 
transparent  as  glass.  Their  thickness  is  about  1.25//; 
their  length  between  5  and  20  //.  Treating  the  prepara- 
tion with  concentrated  acetic  acid  causes  the  blood- 
globules,  both  red  and  white,  to  disappear,  and  the  ba- 
cilli to  become  more  prominent,  The  preparation  may 
also  be  treated  with  basic  aniline  colors,  as  recommended 
by  Koch.  This  is  dime  by  placing  a  very  thin  layer  of 
blood,  or  other  liquid,  on  a  cover-glass,  allowing  it  to 
dry  in  the  air;  then  fixing  it  by  passing  it  across  the 
flame  of  a  spirit-lamp  or  Bunsen  burner  three  or  four 
times,  the  face  of  the  cover-glass  holding  the  preparation 
being  turned  away  from  the  flame.  The  cover-glass  is 
then  floated  on  a  concentrated  aqueous  solution  of  some 
basic  aniline  color,  such  as  methylene  blue,  methylene  vio- 
let, or  fuchsin.  In  the  course  of  a  few  minutes  it  is 
removed  and  washed  with  distilled  water,  in  which  it 
may  be  examined.  If,  however,  it  is  desired  to  make  a 
permanent  preparation,  it  is  then  passed  rapidly  through 
absolute  alcohol,  clarified  in  oil  of  cloves,  and  mounted  in 
balsam. 

The  filamentous  state  is  that  in  which  growth  oc- 
curs outside  the  body.  It  is  that  which  takes  place  in 
cultures.  If  preparations  of  filaments  containing  spores 
arc  treated  as  just  mentioned,  the  filament  takes  the 
stain,  while  the  spore  remains  uncolored.  The  spores 
may  be  colored  by  the  following  procedure  :  A  portion 
of  the  culture  is  spread  on  the  cover-glass  and  dried  ; 
it  is  now  passed  through  the  flame  of  the  lamp  ten  times 
at  least,  and  is  then  colored  by  a  basic  aniline  color.  The 
intense  heat  so  alters  the  filaments  that  they  will  not  re- 
tain any  coloring  matter,  while  the  spores  are  unaffected 
by  it. 

The  bacillus  is  the  only  form  which  is  met  with  in  the 
blood.      The    filaments    and   the 
spores  are  never  met  with  there. 

In  this  diseased  condition  the 
red  globules  are  more  or  less  ag- 
glutinated, flowing  like  a  jelly, 
slightly  fluid  ;  the  white  globules 
are  more  numerous  than  in  nor- 
mal blood,  the  rods  floating  in  the 
limpid  serum. 

The  spirillum  (Fig.  2271)  of  re- 
lapsing fever  (spirochaetu .  Ober- 
meier)  was  first  described  by  Obermeier 8  as  occurring  in 
the  blood  of  patients  affected  with  this  disease.  It  may 
be  demonstrated  by  the  following,  procedure,  as  recom- 
mended by  Gunther  : 9  A  drop  of  blood  is  spread  out  in 
a  thin  layer  on  a  cover-glass  by  the  usual  method,  and 
fixed  by  heat.  The  cover-glass  preparation  is  placed  for 
ten  seconds  in  a  five  per  cent,  solution  of  acetic  acid.     It. 


Fig 


2271.  — Spirillum 
Relapsing  Fever. 


*  See,  also,  Anthrax,  vol.  i. 
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is  then  taken  out  and  permitted  to  dry,  after  which  it  is 
i  icposed  t"i  :i  tew  seconds  to  the  vapor  of  strong  ammo- 
nia, so  as  i"  neutralize  the  acetic  acid,  li  i-  nu«  washed 
ami  placed  in  Ebrlich's  solution  "i  gentian  violet  ill  cc. 
concentrated  alcoholic  solution  of  gentian  violet,  100  i  c 
aniline  «  ater),  again  u  ashed  in  water,  dried,  and  mounted 

in  xylol  UiKim. 

This  procedure  is  verj  useful  for  searching  for  bac- 
tei  is  "i  anj  kind  in  the  blood  .  the  red  corpuscles  become 
very  pale,  or  are  al si  obliterated  by  the  acetic  acid. 

The  spirilla  present  a  number  of  Bpiral  turns,  vary- 
ing i i  four  i"  eight  or  ten,  which  are  frequently  bent 

upon  themselves.  In  the  fresh  state  thej  move  about 
actively,  and  unfold  to  Bome  extent.  They  vary  in 
li  Qgtb  from  12  «  to  b'>  >■■.  The]  are  very  thin,  and  of  a 
clear,  lighl  color,  and  in  appearance  very  closely  resemble 
the  Bpirochaeta  buccalis  (see  Pig,  2282).  They  are  pres- 
ent in  the  bl I  only  during;  the  attacks  of  lever.     The 

blood  is  then  of  a  dark-red  color.  In  the  intervals  be- 
tween the  elevated  temperatures  they  are  not  round. 
They  cannot  be  cultivated  outside  of  the  body. 

The  bacillus  of  malaria  N  a  living  organism,  which  is 
found  in  the  blood.10  It  exists  both  inside  the  red  cor- 
puscle and  also  tree  in  the  fluid  Of  the  blond.      In  certain 

Btagesol  development  it  possesses  amoeboid  movements, 
and  at  other  stages  it  i-  verj  active,  being  provided  with 
flagella,  which  vary  in  number  from  one  to  lour.  By 
means  of  these  it  lashes  the  red  corpuscles  about  in  the 
fluid  of  the  blood.  Pigmentary  granules  of  a  black  color 
may  be  found  within  the  organism.  These  are  supposed 
to  have  their  origin  in  the  haemoglobin  of  the  blood,  which 
this  organism  transforms  into  melanine  (melansemia). 

The  tilaria  sanguinis  bominis  is  found  in  the  human 
blood  only  in  the  night-time.     It  exists  there  in  the  em 

bryonlc    state,    and 

causes,  through  its 
migration,  the  con- 
dition known  as 
chyluria,  and  some- 
times also  the  con- 
dition of  hematu- 
ria. It  has  a  long, 
.slender  body,  with 
a  rounded  head  and 
pointed     tail    (see 

11  LNDBOOK,      vol. 

iii.,  page  156).  It 
measures  about  0.35 
mm.  in  length.  The 
parasite  has  also 
been  found  in  ele- 
phantiasis, chylous 
hydrocele,  varico- 
cele, and  lymph- 
scrotum. 

l'i  s,  like  blood,  consists  of  fluid  and  corpuscles  :  bul  be- 
side- the  Corpuscles,  Other  elements  are  nearly  always  pres- 
ent.     The  character  of  the  Corpuscles  varies  according  as 

to  whether  the  purulent  fluid  is  of  recent  origin  or  of  long 
duration  (Fig.  2272),  In  the  former  case  they  present  all 
the  characters  of  the  white  corpuscle  of  the  blood,  espe- 
cially the  larger  ones.  In  recently  evacuated  pus,  more 
especially  in  abscess  of  not  long  duration,  these  cells  are 

identical  in  appearance  and  behavior  with  the  white  , 

of   both    blood    and    lymph.      Their    protoplasm    has    the 

same  white,  glistening  appearance.    They  possess  the  same 

amoeboid   movements,  which   become  more  active  on   the 

application  of  heat      They  are  granular  in  appearance, 

and  have  one  or  more  nui  '  i  \\  hen  examined  fresh,  in 
the  fluid  in  which  they  float,  they  are  slightly  opaque 
and  of  an  irregular  shape.     The  addition  of  a  drop  of 

Water,  especially  if  Blightl]  acidulated,  causes  them  to 
.swell    up    SOmewhal     and    Income    I  ranspai  enl .   showing 

then  quite  a  number  of  small  granules  floating  within. 
When  suppuration  is  of  long  duration,  besides  the  ac 
livinx.  white  corpuscles  jusl  described,  others  are 
present  which  are  devoid  ot  the  amoeboid  movement, 
■  ven  on  the  application  of  heat  These  are  dead  corpus- 
cles, some  of  them  in  a  state  ot  vacuolation ;  others  uu- 


Fio.   2272.— Pus-ccIIb.     a  t->  k.  Living  cells, 
Dg  changes  in  shape;  J,   a  di 
(Frey.) 


dergoing  fattj  degeneration,  and  in  consequence  contain* 
in-  a  numbei  oi   fattj  granules.    Those  with  vacuoles 

contain  sometimes  a  (dear  liquid  inside  the  vacuole  Sup- 
purative masses  sometimes  present  a  cheesy  appearance, 

due    to    the    absorption   of   the    fluid   of   the' pus        Th 
especially   the   case   when    the    purulent    collection   is   of 

Longstanding.    In  such  cases  the  corpus)  las  will  be  all  out 
of  shape  and  very  small.    They  w  ill  have  the  appeal 
generally  imparted  to  cells  by  pressure  ;  that  is,  angular. 

As  suppuration  advances  very  many  of  the  cells  ui  • 

disintegration,  forming  the  email  granules  that   are 

seen  in  such  large  numbers  in  old  pus.     Instead  of  dis- 
integrating and  breaking  up,  they  may  simply  und. 
fatty  degeneration.     In  consequence  of  this  i\I(\  incn 
in  size,  and  look  like  a  mass  of  fatty  granules  to  which 
the  name  of  "  Corpuscles  of  Glt&ge  "  has  been  given. 

Occasionally  in  purulent  i  specially  abscee 

of  the  nun.  large  Cells  are  found,  having  a  diameter  of 
from  80/*  to  40  p.  These  cells  consist  of  a  number  of 
pus-cells,   mixed   with   granular   protoplasm   to  form  one 

large  cell.  Bizzozero  has  seen  them  also  in  the  anterior 
chamber  of  the  eye,  and  be  considers  them  to  be  hyper- 
trophied    contractile    (ilb.   probably  leucocytes  which 

have  devoured  the  cells  around. 

Red  globules  ares times  found   mixed   in  with  the 

pus.  They  may  be  more  or  less  altered  in  shape,  or  their 
places  may  have  been  taken  by  masses  of  pigmentary 
granules,  generally  crystals  of  hsematoidine,  which  may 
be  recognized  by  their  brown  color. 

Foreign  Substances. — Structures  already  existing  may 
be  mixed  with  the  |ui\  and,  practically  speaking,  become 

foreign  bodies.  Fragments  of  bone  or  of  cartilage  may 
be  present,  indicating  a  destructive  process  going  on  in 

the  vicinity  and  involving  these  tissues.    Very  frequently 

it  is  only  by  the  aid  of  the  microscope  that  it  is  possible 
to  decide  whether  an  abscess  is  connected  with    bine  or 

not.     In  examining  for  the  presence  of  this  tissue  it  is 

advisable  to  add  to  the  preparation  a  weak  solution  of 
potash,  which  will  have  the  effect  of  clearing  up  the  spec- 
imen by  its  action  on  the  pus-cells.  If  bone  is  present, 
the  bone-cells  will  be  readily  recognized.     Glycerine  is 

also  a  good  medium 
in  which  to  search 
for  fragments  of 
bone. 

Epithelial  cells 
from  the  kidney  or 
urinary  passi 
may  indicate  the 
source  of  pus,  or 
the    connection    of 

a  fistulous  opening 
with  the  stomach 
or  intestines  may 
lie  revealed  by  the 
character  of  the 
cills  mixed  with 
the  pus  or  by  the 
presence  of  food 
in  it. 

Crystalline  sub- 
stances are  some- 
times present  in 
pus,  especially  in 
old  purulent  cavi- 
ties.    Pig.  2278  shows  plates  of  cholesterine  and  aciculax 

crystals  of  the  fatty  acids,  some  arranged  in  the  shape  of 
rosettes.  There  may  also  be  present  crystals  of  the  am- 
moniaco -  magnesias  phosphate,  of  carbonate,  and  of 
phosphate  Of  lime.  These  all  form  irregular  n 
whicfa  are  not  affected  by  water,  but  are  readily  acted 
upon  by  acids. 

Elehitweoceus cystt  may  sometimes  be  diagnosed  by  the 

presence  o  I  sonic  port  ion  of  the  parasite,  or  of  the  cyst  from 
which   it   has  grown,   mixed    up  with   the   pus.     In  the 

former  case  it  will  be  recognized  bi  its  bead,  provided 
with  sinkers  and  a  large  number  of  booklets,  or  by  the 
peculiar  Btratified  membrane  forming  the  cyst. 

AcHnotnjfCOSii  is  a  parasitic  disease  associated  with  more 


Fie  2878.— Pus  from  :m  Old  Atwi-s  Numer- 
ous leaoocyb  -  ,,f  cho- 
lesterine, and  crystal*  "i  taitj  uciJs  m  the 
form  ef  roaetb  -     |  Prey.) 
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•  or  less  suppuration.  When  affecting  the  jaw  it  may 
have  its  origin  in  decayed  teeth.  The  parasitic  growth 
is  sometimes  so  large  as  to  be  visible  to  the  naked  eye, 
while  at  other  times  it  will  require  a  high  power  to  de- 
tect its  presence.  Clinically,  it  sometimes  resembles 
tuberculosis  in  its  course  ;  at  other  times  it  simulates  py- 
aemia. Although  first  observed  in  cattle,  and  supposed 
to  be  confined  to  them,  several  cases  have  recently  been 


Fig.  227-1. — Miliary  Actinomycosis  Nodules  from  Lung  of  Cattle. 

recognized  and  described  in  man.  Here  the  tendency  to 
suppuration  is  greater  than  in  cattle.  This  suppurative 
process  may  give  rise  simply  to  the  formation  of  an  ab- 
scess, or  suppurating  fistulous  tracts  may  be  associated 
with  it.  The  parasite  may  be  met  with  not  only  in  the 
region  of  the  mouth,  but  also  in  the  thorax,  or  in  the  ab- 
domen, either  in  the  cellular  tissue  of  these  cavities  or  in 
the  organs  which  they  enclose. 

Microscopic  examination  :  A  small  portion  of  the  scrap- 
ings obtained  from  the  cut  surface  of  the  suspected 
frowth,  or  any  fluid  which  it  is  supposed  contains  the 
ungus,  may  be  examined  at  once  without  the  use  of 
either  water  or  glycerine.  The  latter,  especially,  causes 
alterations  in  its  structure  and  destroys  the  exact  image. 
The  fungus  may  be  recognized  by  the  characters  to  be 
described  presently.     If  sections  of  the  growth  are  made, 


Fig.  2275.— Miliary  Actinomycosis  Nodules  from  Lung  of  Cattle. 

they  can  be  stained  with  advantage  by  Wedl's  solution 
of  orchella  extract — 20  c.c.  of  absolute  alcohol  are  mixed 
with  5  c.c.  of  strong  acetic  acid  (specific  gravity  1.070) 
and  40  c.c.  of  water.  French  .extract  of  orchella,  which 
has  been  previously  heated  in  a  sand-bath  to  drive  off 
any  excess  of  ammonia  that  may  be  present,  is  added  to 
this  mixture  until  it  produces  a  deep  red  coloration.  After 
the  solution  has  been  filtered,  sections  are  placed  in  it 
for  about  an  hour,  then  washed  in  alcohol,  and  subse- 
quently stained  with  gentian  violet.     By  this  method  the 


radiated  corpuscles  of  the  fungus  are  colored  ruby-red, 
the  nuclei  of  the  cells  a  bluish  violet,  and  the  connective 
tissue  orange. 

When  the  specimen  is  to  be  examined  unstained,  it 
should  be  done  rapidly.  By  this  procedure  two  zones 
are  readily  recognized  (Fig.  2275). 

The  peripheral  zone  is  generally  much  smaller  than 
the  central,  and  is  composed  of  elongated  corpuscles,  one 


Fig. 


2277.  —  Staphylococcus 
Pyogenes  Aureus. 


Fig.  227fi. — Miliary  Actinomycosis  Nodules  from  Lung  of  Cattle. 

extremity  of  which  is  directed  in  a  radiated  manner 
toward  the  centre  of  the  mass.  This  end  is  somewhat 
pointed,  whilst  the  external  end  of  the  corpuscle  is 
rounded  and  divided  dichotomously.  On  displacing  the 
corpuscles  by  pressing  on  the  cover-glass,  they  may  be 
observed  divided  at  one  end  into  several  branches,  as 
seen  in  Fig.  2276.  In  the  central  zone  the  corpuscles  are 
much  flatter  than  in  the  periphery,  and  have  more  of  a 
radiated  and  fibrillary  appearance.  Fig.  2275  gives  a  good 
idea  of  this  as  met  with  in  a  bronchiolus  in  cattle,  the 
epithelial  lining  of  the  air-tube  being  shown  at  a.  The 
fungus  is  here  shown  surrounded  by  lymph-cells,  b,  and 
epithelioid  cells,  c.  Fig.  2274 
shows  a  section  of  another  and 
smaller  bronchiolus,  in  which 
the  parasite,  a,  can  be  seen  as  a 
very  small  rosette.  It  is  here 
seen  surrounded  by  some  large 
cells,  b,  with  several  nuclei.  A 
number  of  epithelioid  cells,  c, 
can  also  be  seen,  while  the  fibrous 
wall  of  the  air-tube  is  shown  in 
d.  It  is  quite  unnecessary  to 
stain  sections  containing  actino- 
myces  in  order  to  demonstrate 
them.  But  as  calcification  some- 
times occurs,  it  may  be  necessary  to  use  a  weak  solution 
of  nitric  acid  to  decalcify  the  structures.  Actinomyces 
has  been  cultivated  by  Israel.  The  only  medium  winch 
he  found  suitable  was  Koch's  coagulated  blood-serum,  in 
which  it  grows  very  slowly.  In  the  other  media  in  which 
he  tried  to  cultivate  it,  it  was  crowded  out  by  the  growth 
of  other  organisms. 

The  micro-organisms  present  in  suppuration,  and  in 
abscesses,  have  been  variously  described.  Rosenbach  u 
describes  four  varieties  of  micrococci.  The  most  fre- 
quently occurring  are:  the  staphylococcus  pyogeho*  au- 
reus and  the  staphylococcus  pyogenes  albus,  so  called  on 
account  of  the  color  of  their 
colonies.  They  occur  in  masses 
like  bunches  of  grapes  or  the 
ova  of  fish.  The  diameter  of  a 
single  coccus  is  about  0.87  p. 
In  benign  abscesses  the  micro- 
coccus pyogenes  tenuis  is  found. 
The  fourth  variety,  which  is 
met  with  in  the  form  of  chains, 
Rosenbach  calls  streptococcus 
pyogenes.  It  is  found  in  the  pus 
of  abscesses  in  chains  of  three, 
ten,  thirty,  and  more  links. 
Frequently  they  are  found  in 
chains  of  twos,  presenting  the  appearance  of  diplococci. 
The  diameter  of  a  single  coccus  averages  between  0.58  and 
0.73  fi.  When  the  inflammatory  process  is  slow  and  af- 
fects the  lymphatics,  the  streptococcus  prevails ;  whereas, 
when  rapid  suppuration  occurs,  the  staphylococcus  pre- 
dominates. 


Fig.  2278.- 


Streptococcus  Pyo- 
genes. 
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In  acute  catarrhal  suppuration  of  joints,  Krause  has 
found  diplococci  arranged  En  chain-like  form,  similar  to 
tin  Btreptococcus  and  to  the  chain  cocci  described  by 
Loftier  as  occasionally  me)  « iili  in  diphtheria. 

Chain-like  pus  cocci,  exactly  the  same  in  every  respect 
as  the  streptococcus  pyogenes,  and  as  such  described  by 
Pi  m  nkel,'-  have  been  found  in  the  meningeal  exudation 
in  a  case  of  puerperal  fever.  Other  Quids  of  the  in- 
flamed  organs  in  the  same  patient  contained  exactly  the 
same  organisms. 

Cernil  "  quotes  Doyen  as  saying  thai  puerperal  fever  is 
only  a  variety  of  septicaemia,  characterized  by  one  of  t lit? 
three  microbes  UBually  present  in  acute  suppuration: 
Btaphj  lococcus  aureus,  B.  albus  and  Streptoi  '.ecus  pyo- 
genes.  These  microbes,  he  says,  are  found  everywhere 
in  the  air  and  in  decomposing  liquids. 

Jaccoud  "  says  that  in  some  cases  of  acute  pneumonia, 
where  resolution  is  delayed,  there  may  he  suppurative 

loci,  ami  mien 'Ins  limn  these,  entering  the  blood,  will  de- 
termine Suppurative  points  Of  the  same  nature  elsewhere. 

Micro-organisms  are  met  with  In  suppurative  joints  in 
consequence  of  erysipelas.  There  is  some  difference  of 
opinion  as  to  their  nature,  hut  the  weight  of  evidence  is 
in  favorof  the  views  of  Rosenbach,  who  considers  the  dis- 
eased condition  to  he  due  to  the  presence  of  a  micrococ- 
cus in  chains  —the  streptococcus  of  erj  sipelas. 

Contents  of  the  Mouth.  —  It  is  of  the  utmost  im- 
portance to  know  what  structures  and  organisms  are 
found  in  the  mouth,  and  tu  he  able  in  recognize  them. 
This  is  necessary  especially  in  the  examination  of  sputum 
and  of  vomited  matters. 

Mi  thod  of  Examination. — It  is  advisable  tu  make  prepa- 
rations in  two  different  methods  ;  one  method  is  to  ex- 
amine the  contents  of  the  mouth  in  the  natural  fluids,  or 
in  these  diluted  with  a  drop  of  .?."i  per  cent,  solution  "I 
common  salt,  placed  on  a  glass  slide  and  a  COVer-glaSS 
applied.  The  other  method  that  may  be  followed  is  to 
make  a  cover-.irlass  preparation  ;  that  is,  to  place  the 
Specimen    lor   examination,    say    the   scraping    from   the 

sides  of  a  tooth,  between  two  cover-glasses,  and  then  rub- 
bing slightly  together  ami  drawing  them  apart,  to  pass 
them  over  the  flame  of  a  spirit  lamp  or  Bunsen  burner. 

The  specimen  should  now  be  stained  with  one  of  the  ani- 
line dyes,  and  proceeded  with  a-  for  the  examination  of 
micro  organisms.  This  method  applies  more  particularly 
to  the  searching  for  micro  organisms.  For  the  examina- 
tion in  the  manner  firsl  described,  all  that  is  necessary  is 
to  scrape  with  the  back  of  a  clean  knife,  and  then  to  pro- 
ceed as  above  directed. 

Some  of  the  contents  of  the  mouth  can  be  found   only 

in  the  fluids ;  their  origin  being  localities  not  easily  ac- 
cessible in  the  manner  referred  to  ;  such,  tor  example,  are 
debris  from  the  posterior  nares,  mucus  containing  dust, 

and  detached  epithelium  COUghed  up  from  the  larynx. 

The  month  is  lined  with  mucous  membrane  covered 
with  stratified  pavement  epithelium,  detached  cells  from 

the    superficial    layer    of    which    are    constantly    present 

lying  on  its  surface  or  mixed  up  with  the  fluids  collected 

there.  Besides  these,  numerous  other  cells  are  found. 
It  has  opening  into  it  the  duels  of  the  salivary  gland8,  as 

will  as  the  mucous  glands 

found  in  various  portions  of 
its  walls.  At  its  back  pari 
lie  the  tonsils,  whose  crj  pts 
contain  cells  which  may  he 
more  or  less  degenerated  and 
assume  a  cheesy  appearance, 

and  in  this  slate  be  dis- 
charged into  the  mouth. 
With  the  mouth  communi- 
cate also  the  nose,  larynx, 
pharynx,    oesophagus,    ami 

indirectly     the     air    sinuses. 
Cells  "f  various   kinds  from 
all  these  ca\  itiea  may  be  nor- 
mally present  in  the  fluids  Of  the  mOUth,      The  cells  of  the 

superficial  layer  of  the  mouth  jusl   referred  to  are  Hat, 

large,  and  very  thin,  with  a  nucleus    generally  a  little   to 

one -ide  of  the  centre  of  the  cell  (1  The  cells 


F:o.  8379.— Psi ol    Bp 
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in  the  layer  beneath  this  gradually  lose  their  flattened 
shape,  becoming  thicker  and  shorter,  the  deepest  layer 
havings  somewhat  oval  shape.    The  epithelial  cells  of  "the 

upper  portion  of  the  pharynx  differ  from  those  lining  the 

buccal  mucous  membrane  in  having  cilia  on  the  super- 
ficial layer  of  cells. 

The    saliva    i-    an   opaline  liquid   having    a  density    of 

about  i. iidi  to  1.009.  Under  the  microscope  are  found 
epithelial  elements,  salivary  corpuscles,  and  white  and  red 
blood-cells,  also  filaments  of  leptothria  bueealis,  bacteria, 

and  micrococci,  as  well  as  numerous  small  rod--  and  Spiral 
filaments.     Mixed    up  with  these 

are  numerous  air-bubbles. 

The    salivary    corpuscles    are 

larger  than  the  white  corpu 
of  the  blood,  and  are  really  lyinph- 
COrpuscles  swollen  by  the  water  of 
the  saliva.  Numerous  granules, 
in  a  constant  siate  of  movement 
(Brownian  movement),  can  be  ob- 
served  in  them,  and  sometimes 
or  more  nuclei.  The  epithelial 
elements  mixed  up  with  tin-  saliva 
in  the  mouth  ale  mostly  of  the 
BquamOU8  variety.  They  are  the 
result  of  the  normal  desquamation  of  the  superficial  layer 
of  the  mucous  membrane.     They  arc  irregularly  polj 

nal  in  shape,  and  vary  in  size  from  50  to  90  «  in  diame- 
ter.     Near    their    oval-shaped    nucleus  jiuinerous    small 

granules  are  observed.     It  is  of  frequent  occurrence  to 

find  Slight  folds  in  the  cell  itself.       Beside-  these  elements, 

occasionally  thick  flattened  cell-  derived  from  the  salivary 
ducts  may  be  observed ;  also  large  granular,  spheroidal 
cells,  which  are  derived  from  the  salivary  glands. 

Filaments  of  the  Leptothrix  bucealis  aie  also  found  in 
the  fluid  contents  of  the  mouth.  They  COnsisI  of  threads 
and  rods  of  various  lengths;  some  are  very  short,  others 
are  long,  but  all  are  straight.  (Pig.  2280.)  They  may  be 
as  much  as  10(1  /j.  in   length.      Their  diameter  varies  from 

0.5  /u  to  1.2  ix.  They  are  quite  colorless.  They  do  not 
branch,  but  are  generally  found  closely  packed  in  bundles. 
The  slimy  covering  of  the  teeth  consists  to  a  great  extent 
of  threads  of  leptothrix  of  various  lengths  mixed  up  with 
micrococci.  No  matter  how  vigorously  the  toothbrush 
is  made  use  of,  they  can  never  be  completely  gol  rid  of. 

The  "  tartar  "  at    the   base  of   the   teeth   contains  them  in. 

large  numbers.*     These 

threads  are  found  in  cari- 
ous teeth  and  are  sup- 
posed by  many  to   be  the 

causeof  this  diseased  con- 
dition. This  statement, 
how  c\  er,  admits  of  con- 
siderable doubt.  They 
are    found    also    in    the 

dentine  canals,  hut  here 
they  are  surrounded  by  a 

granular  stroma. 

Besides  their  associa- 
tion with  the  teeth,  the 
leptothrix  thread--  areal-o 

found  mixed  up  with  the 
epithelial  elements  in  the 

mouth.  On  the  tongue 
they  are  constantly  pres- 
ent. They  are  in  great 
abundance,  especially  in  catarrhal  conditions  (Fig.  2281). 
Treated  w  ith  a  solution  of  iodine,  the  threads  of  leptothrix 
act  somewhat  diversely.  Some  are  colored  blue  inter- 
nally, with  a  dark-yellow  sheath,  and  show  segmenta- 
tion' distinctly  ;    while  others  are  colored  greenish-yelloW 

without  any  trace  of  segmentation. 

Gocd  are  frequently  found  associated  with  the  lepto- 
thrix. When  present  they  form  small  gelatinous  accu- 
mulations   in    the    form    of   a    ball,    so-called    "  colon' 

This  condition,  how<  ver,  is  not  constant. 

•  The  "  tartar1'  on  the  teeth  "f  the  Egyptian  mummy  is  fouad  to  have- 
tlic  same  parasitic  growth  present. 


KlO.  3881.— Pa]  'mwing 

threads  "f  Leptothrix  bnocalii  grow- 
ing from  it.    (Frey.) 
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-Bacteria,  etc.,  from  the 
Teeth,  a,  Leptothrix  bnccalis;  6,  a 
fragment  of  the  same  after  treatment 
with  alcoholic  solution  of  iodine, 
showing  segmentation  (more  magni- 
fied) ;  c,  the  same  without  iodine 
treatment ;  U,  Lewis's  comma-bacil- 
lus; e,  spirochaetebuccalis;  m,  micro- 
cocci.    (600  diameters.) 


After  the  addition  of  fluid  to  the  leptothrix  masses,  in 
their  vicinity  will  be  found  a  spiral  form  of  thread — the 
tpirockaeU  buccalis.  This  is  described  by  some  writers 
as  having  its  origin  in  the  fragmentation  of  the  leptothrix 
threads.  These  become  curved  and  twisted  in  some  local 
ities  and  then  break  off,  and  in  this  way  form  spirilla,  or 
vibriones.  These  threads  are  of  extreme  delicacy  and  with 
out  any  cross-markings  (Fig.  2282).  This  spiral  form 
may  consist  of  from  three 
to  six  or  more  bendings, 
which  frequently  are  very 
irregular.  They  may  be 
either  active,  having  a 
serpentine  movement,  or 
they  may  remain  quite 
motionless. 

According  to  Dr.  Lew- 
is,15  "comma-like  bacilli, 
identical  in  size,  form, 
and  in  their  reaction  with 
aniline  dyes,  with  those 
found  in  choleraic  dejec- 
ta„are  ordinarily  present 
in  the  mouth  of  perfectly 
healthy  persons."  They 
are  present  in  the  saliva,  pIGm  2282. 
and  he  uses  the  same  pro- 
cedure exactly  to  demon- 
strate their  presence  in 
the  dejecta  that  he  does 
in  the  saliva.  His  meth- 
od is  as  follows:  "A  lit 
tie  saliva  should  be  placed 
on  a  cover-glass  (preferably  in  the  morning  before  the 
teeth  are  brushed)  and  allowed  to  dry  thoroughly,  either 
spontaneously,  or  aided  by  a  gentle  "heat.  The  dry  film 
thus  obtained  should  be  floated  for  a  minute  or  two  with 
one  or  other  of  the  ordinary  solutions  of  aniline  dyes 
adopted  for  such  purposes,  such  for  example  as  fuchsin, 
gentian  violet,  or  methylene  blue.  The  cover  should  then 
be  gently  rinsed  with  distilled  water  and  the  film  re-dried 
thoroughly.  The  preparation  may  now  be  mounted  in 
dammar  varnish  or  Canada  balsam  dissolved  in  benzol, 
and  should  be  examined  under  a  -,-V  or  -^  oil-immersion 
lens." 

It  should  be  stated  here  that  there  is  some  diversity  of 
opinion  as  to  the  presence  of  these  comma-bacilli  and 
their  similarity  to  those  found  in  choleraic  dejections  as 
described  by  Koch. 

Sareinw  may  be  found  in  the  mouth.  (For  a  description 
see  under  heading  Vomited  Matters.)  They  may  be  devel- 
oped in  this  locality,  or  have  their  origin  in  the  lungs  and 
be  coughed  up. 

Particles  of  food  may  be  found  under  normal  conditions 
in  the  mouth,  and  may  be  present  for  hours  after  a  meal. 

The  contents  of  the  mouth  may  vary  from  those  just 
described  in  consequence  of  local  disease  affecting  either 
the  mouth  and  its  vicinity,  or  the  digestive  or  respiratory 
tracts,  or  as  the  result  of  disease  affecting  the  system  at 
large.  Some  of  the  more  important  local  conditions  that 
require  notice  in  this  connection  are  the  furring  of  the 
tongue,  catarrhal  and  croupous  inflammation,  parasites, 
etc. 

The  fur  of  the  tongue  consists  of  epithelial  cells  and 
detached  fragments  of  the  secondary  papillae  arising  from 
the  papillae  filiformes,  mixed  up  with  mucus-cells  and 
parasites.  These  fragments  are  very  firm  and  resistant, 
and  adhere  closely  to  one  another.  In  local  inflammatory 
affections,  or  diseases  associated  with  catarrhal  disturb- 
ances, the  cells  increase  and  are  shed  more  rapidly,  and 
thus  afford  a  more  favorable  culture-medium  for  the  de- 
velopment of  the  leptothrix  threads  and  bacilli ;  conse- 
quently these  also  are  greatly  increased  in  number.  In 
certain  febrile  and  other  conditions,  a  brown  tongue  may 
be  present  in  some  stage  of  the  disease.  This  is  due  to 
the  drying  and  cracking  of  the  surface,  fissures  being 
formed  from  which  blood  oozes,  imparting  to  it  a  dark 
color. 

Catarrhal  inflammation  of  the  mouth  and  throat  will 


be  recognized  by  the  large  number  of  leucocytes  and 
badly  developed  pavement-cells,  with  red  blood-globules 
in  variable  number,  mixed  up  with  granular  debris  and 
filaments  of  leptothrix.  Frequently  these  pavement-cells 
are  found  still  adherent  one  to  another,  showing  that 
they  have  been  exfoliated  en  masse.  Cells  may  also  be 
observed  in  this  catarrhal  condition,  manifesting  the  sign 
of  living  cells,  that  is,  exhibiting  amoeboid  movements. 
The  application  of  acetic  acid  to  catarrhal  mucus  causes 
a  precipitate  which  has  a  striated  appearance. 

Croupous  inflammations  consist  of  the  formation  of  a 
pseudo-membranous  deposit  which  varies  slightly  in 
color.  Sometimes  it  is  yellowish-white,  at  other  times  it 
has  a  grayish  appearance.  It  is  composed  of  a  network 
of  fibres  closely  packed,  having  cells  of  different  kinds 
imprisoned  in  the  spaces.  The  cells  may  be  leucocytes, 
red  corpuscles,  and  epithelial  cells.  If  the  membrane  on 
which  the  fibrinous  deposit  occurs  is  one  lined  with  co- 
lumnar cells,  then  the  imprisoned  epithelial  cells  will  be 
of  that  variety  ;  if,  on  the  other  hand,  it  is  covered  with 
pavement-cells,  it  will  be  that  variety  of  cells  that  will  be 
present  in  the  exudation.  It  is  best  to  examine  the  mem- 
brane in  0.75  solution  of  common  salt  and  to  tease  it  with 
needles.  It  will  be  found  to  be  tough  and  to  break  up  in 
irregular  fragments,  which  are  rather  opaque.  The  ad- 
dition of  acetic  acid  renders  it  transparent  and  causes  it 
to  swell  up  ;  it  also  renders  the  cells  in  the  exudation 
more  transparent,  and  brings  out  distinctly  their  nuclei. 
Sections  may  also  be  made  with  the  ether  freezing- 
microtome  and  a  drop  of  glycerine  slightly  colored  by 
methylene  violet  added,  when  the  fibrinous  netw7ork  and 
inclosed  cells  will  be  well  seen.  No  difference,  micro- 
scopically, has  been  made  out  between  croupous  and 
diphtheritic  inflammation.  On  this  question  investiga- 
tions are  still  being  constantly  made  in  the  hope  that  a 
micro-organism,  peculiar  to  diphtheria,  may  be  discov- 
ered. Loftier  has  described  and  cultivated  bacilli,  which 
he  says  are  constantly  found  in  the  diphtheritic  products 
in  man.  Babes16  has  obtained  the  same  bacilli  in  croup- 
ous laryngitis  as  well  as  in  diphtheria.  In  all  cases  the 
bacilli  are  accompanied  by  streptococci  with  very  fine 
bacilli,  or  with  a  staphylococcus,  which  gives  a  yellow 
color  to  the  cultures.  By  cultivating  these  bacilli  on 
nutritive  media,  Babes  has  succeeded  in  obtaining  large 
spores,  2  to  3  u  long. 

Oidium  albicans  is  a  vegetable  parasite  that  is  of  fre- 
quent occurrence  during  the  earlier  period  of  infant  life. 
It  forms  the  white  patches  known  as  thrush  which  are 
met  with  in  the  mouth.  Here  it  is  found  on  the  tongue, 
gums,  and  soft  palate.  It  has  also  been  observed  in  the 
oesophagus  and  stomach.  Adults  suffering  from  exhaust- 
ing diseases,  such  as  typhoid 
fever,  phthisis,  etc.,  occasion- 
ally have  this  parasite  growing 
in  the  mouth. 

Method  of  examination: 
Scrape  a  portion  of  one  of  the 
suspected  white  patches  and 
place  it  in  a  watch-glass  con- 
taining liquor  ammonia-,  one 
part,  and  absolute  alcohol,  two 
parts  ;  allow  it  to  stand  for  four 
or  five  minutes,  and  then  trans- 
fer to  a  slide  on  which  a  small 
drop  of  glycerine  has  been  pre- 
viously placed,  and  apply  the 
cover-glass.  Mounted  in  this 
way  it  can  be  prepared  for  per- 
manent use.  In  infants  these 
white  patches  generally  have 
closely  adherent  to  them  small  portions  of  curdled  milk. 
On  microscopical  examination  these  can  be  readily  recog- 
nized by  the  minute  drops  of  fat.  On  teasing  out  one 
of  these  patches  freed  from  milk,  numerous  epithelial 
cells,  mucous  corpuscles  &nc\  granules  will  be  observed 
mixed  up  with  the  parasite.  As  before  stated,  it  is  a 
plant,  and  consists  of  hyphae  and  spores  (Fig.  2283). 
These  hyphae  have  a  jointed  appearance  and  are  com- 
posed of  long  cylindrical  cells,  averaging  about  4  /u  in  di- 


Fig.  2283.— Oidium  Albicans, 
showing:  «,  Hyphae:  6, spores; 
c,  epithelium  from  mouth. 
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ter,  and  being  aboul  fifteen  or  twentj  times  as  long. 
These  long  cells  are  placed  in  rows,  forming  bud-colo- 
nies. Prom  the  end  of  these,  spores  Bhoot  off  and  become 
separated.  These  spores  bj  their  elongation  become  con- 
verted Into  hyphae,  with  a  repetition  of  the  budding  pro- 
Ajb  the  byphse  increase  in  length  they  branch  off 
and  ramify  one  with  another.  This  plant  is  considered 
]._\  gome  observers  to  be  identical  with  saeeharomyeu  my- 
rma,  the  BO-called  Bowers  of  wine,  a  fungus  which 
grows  on  the  surface  of  acid  Quids  containing  but  little 
sugar,  and  can  be  easily  cultivated  in  a  nutrient  fluid  con- 
taining Bugar  and  ammonic  tartrate.  It  has  been  proved 
experimentallj  thai  this  mycoderma  can  be  grown  on  the 
epithelium  of  the  mucous  membrane. 

Grawitz,11  who  formerly  believed  in  the  identity  <>f  the 
two  fungi,  has  recently  modified  these  views  as  the  result 
of  cultivations  on  nutritive  media.  He  no  longer  con- 
siders them  to  be  the  same,  but  rather  separate  spe<  ies. 

Concretions  from  the  tonsils  are  occasionally  found  in 
the  mouth.  They  consist  of  degenerated  pavement  epi- 
thelium mixed  up  with  numerous  granules,  and  also  with 
bacteria  and  filaments  of  leptothrix.  The  mass  has  a 
i  heesy  appearance  and  generally  is  very  fetid.  Some- 
times the  degeneration  lias  advanced  to  the  calcareous 
state,  when  it  will  present  a  harder  appearance. 

The  larynx  is  lined  by  two  varieties  of  epithelium, 
which  lie  cm  a  basement  membrane,  beneath  winch  is  the 
mucous  membrane.  Both  surfaces  of  the  epiglottis  are 
covered  with  stratified  pavement  epithelium.  A  little  be- 
low this,  in  the  larynx,  it  changes  to  the  columnar  cili- 
ated epithelium,  which  is  also  stratified.  At  the  true 
vocal  cunls  it  airain  gives  way  to  the  stratified  pave- 
ment epithelium.  Below  thecords  the  ciliated  columnar 
epithelium  replaces  the  former  and  extends  down  into 

the  bronchi.  The  lower  strata  of  epithelial  cells  are  ovoid 
in  shape,  with  one  extremity  slightly  pointed.     Opening 

on  the  surface  of  this  membrane  are   numerous  ducts  of 

glands,  which  are  scattered  throughout  almost  the  entire 
length  of  the  respiratory  tubes,  except  the  very  small 
bronchioles.  These  ducts  and  glands  are  lined  with  cells 
which  are  mostly  polygonal  in  shape. 

The  mucous  membrane  of  tin-  nose,  like  that  of  the 

larynx,  is  lined    by  the   two   varieties  of  epithelium   just 

described. 

In  catarrhal  Or  other  diseased  conditions,  these  various 
i  ellular  elements  may  be  found  mixed  up  with  leucocytes 
The  crusts  that  are  observed  in  chronic  nasal  catarrh 
are  simply  the  mucous  cells  and  epithelial  elements 
which  have  been  dried  by  evaporation.  Most  of  the 
elements  may  be  recognized  after  the  crusts  have  been 

soaked  for  a  time  in  water. 

Spi  it  m.  -Microscopic  examination  of  sputum  is  of 
great   significance  in  diagnosis.     The  most    important 

pathological  products  that    may  be  present    are  tubercle 

bacilli  and  elastic  fibres.  < >ther  microscopic  disease-pro- 
ducts that  are  found  in  sputum — some  constantly,  others 
but     rarely — are    pus-Cells,     leucocytes,    'lymphoid    cells. 

red  blood-cells,  epithelial  cells,  threads  and  spores  of 
oidium  albicans  and  also  of  leptothrix  buccalis,  sarcine, 
actinomycetes,  pneumococci,  crystals  of  cholesterin  and 

bsematoidin,  Leyden's  "asthma  crystals."  fat  crystals, 
and  bronchial  casts 

(Sputum,  w  hi  n  pies,  nt  to  any  extent,  is  the  result  of  a 

diseased  condition  of  tin'  respiratory 

mucous  membrane,  or  of  that   of  the 

pharynx;   nevertheless  it    invariably 

tains  '  lements  \\  hich  are   found 

under  normal  conditions  in  the  mouth 
ami   throat,  and    which   have    already 

been  referred  to.     Under  normal  con- 
ditions,   dust    is    being    continually 
drawn   into  the  air-tubes  ;   when  in 
Pia    8884    ■(■■.!'.  it.  .1  sufficient  amount  it  will  act  as  a  slight 

Epithet  i;.      irritant,    and     stimulate    the    m 

glands  in  their  walls  to  secrete  more 

have  lost  ttieir  cilin.      mucus,        lhis,|i|st    or  foreign    matter 

mustbegot  rid  of.  Thecilian  move- 
ment of  the  epithelia  may  not  be-  sufficient  to  help  it  on- 
ward, but  an  act  of  coughing  may  be  required.   This  will 


cause  the  separation  of  some  of  the  epithelia,  some  of 
which  may  have  lost  their  cilia  (Pig.  ~~*4>  :  hence,  spu- 
tum   may  be    to    some   extent   normal,  and    these    bodies 

may  be  present  in  it,  as  may  also  other  elements  found 
in  the  mouth. 

Under  pathological  conditions.  the  sputum  may  vary 
considerably  in  appearance  and  in  the  elements  it  con- 
tains, as  well  as  in  the  relative  proportion  of  the  various 

morphological  elements.  Tims,  it  may  be  simply  mucous 
in  character,  as  occurs  in  the  early  Stages  of  bronchitis; 
this  variety  contains  but  few   formed  elements;  or  it  may 

be  purulent,  as  is  the  case  win  n  there  are  cavities  in  the 
lung,  when  there  is  empyema  opening  into  a  bronchus,  or 
w  hen  an  abscess  ot  the  lung  or  of  some-  part  in  the  vicinity 
bursts  into  a  bronchus  ;  or  it  may  be  serous,  as  occurs  iu 
the  sputum  of  oedema  of  the  lungs  ;  or  again,  it  may  be 
bloody.  This  last  varies  ;  thus  in  pneumonia,  carcinoma, 
and  in  hsemorrhagic  infarcts  it  may  be  differently  col- 
ored, according  to  the  amount  of  blood,  from  a  yellowish- 
red,  up  to  a  dark  brown  or  a  prune  juice  color. 

The  morphological  elements  are  very  numerous;. 
Those  most  constantly  present  and  in  greatest  number 
are  leucocytes.     Their  number  varies  according  to  the 

character  and  general  appearance  of  the  sputum.  In 
opaque  or  puruli  nt  sputum  they  are  present  in  Lrreat 
numbers,  and  their  protoplasm  usually  contains  a  num- 
ber   of    granules    and    one    or   more    nuclei,  which    are 

>ally  rendered  obscure  by  their  presence.  The  addi- 
tion of  acetic  acid  clears  up  the  cell  by  causing  the  gran- 
ules to   disappear.      The  cells   are   sometimes   stained  by 

the  coloring  matter  of  the  blood  present  in  the  sputum. 

Some  of  these  cells  may  be  found  to  be  irregular,  and 
very  much  out  of  shape,  ow  bag  to  their  having  remained 
a  longtime  either  in  cavities  or  in  some  portion  of  the 
respiratory  tract. 

Epithelioid  cells  are  larger  than  leucocytes,  and  contain 
a  Bingle  well  defined  nucleus  with  one  or  more  nucleoli. 
In  Staining  with   the   basic  aniline    dyes,  their  nuclei  are 

Iras  deeply  colored  than  those  of  the  leucocytes.  Both 
leucocytes  and  these  epithelioid  cells  may  contain  small 
black  granules  as  the  result  of  the  previous  inhalation  of 
lamp-black,  or  other  small,  tine  particles  of  dust. 

Closely  related  to  these  epithelioid    cells,  if   not  of   the 

same  kind,  are  other  larger  cells  which  are  frequently 

found  in  sputum,  both 
normal  and  pathologi- 
cal, and  whose  origin  is 
supposed  by  many  to  be 

the  air celK  of  the  lung 
and   the   linest    bronchi- 

sY3'^\    ^'Z?    r$&  "''"•       '  '"'-v    are    ':ll'.-e» 

s^urA  .isV^cY;"^  round,    or   ovoid    (ells, 

with    nucleus    and    nu- 
cleolus.      Their    proto- 
PIO.    8266.  — Alveolar    Epithelial    Cells    plasm     frequently    coil- 
Ponnd  in  Sputum.    Two  cells  to  the    .    •  f.  .,         prnjiulefl 

left  dee;  th,-    lains     tallJ      granules, 

two  to  the  right  ol  the  figure,  above,    carbonaceous     particles 
show  fatty  mattei  The  other    or  masses  of  "  uivelin," 

oeU.  below, tains  myelin.  cither  separately  in  each 

cell,  or  all  together  (Fig.  3285).  Sometimes  these  cells 
are  colored  yellowish-brown  by  the  coloring  matter  of 

the  blood. 

Epithelial  cells  may  be  of  the-  Hat  kind,  having  their 
origin  cither  in  the  cavity  of  the  mouth,  on  tin-  vocal 
cords,  or  from  the  air-cells  of  the  lung  :  or  they  may  be 
of   the-   cylindrical    kind,  in    which   case   they  may   come 

either  from  the  posterior  portion  of  the  nose,  the  upper 
portion  of  the  pharynx,  the-  larynx,  or  the  bronchi.  The 
cylindrical  epithelial  cells  arc-  not  often  found  in  the 
sputum.  Their  presence  points  to  an  acute  catarrh  of 
the  mucous  membranes  of  the  parts  just  me  ntioned.  It 
is  only  in  the  earlier  Btages  that  they  are  observed  ;  later 
on  in'  the-  inflammatory  condition  they  are  very  few  in 
number,  and  ultimately  entirely  disappear,  giving  way 
to  leucocytes  in  great  number.  Treated  with  acetic 
acid,  an  oval  shaped  nucleus  and  a  nucleolus  become  ap- 

parent  Pavement-cells  are  found  constantly  in  sputum, 
the  most  common  ones  being  those  illustrated  in  Fig. 
8379. 
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Fig.  2286.— Crystal*  of  Ha-matoidine. 
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Red  blood-globules  when  present  are  easily  recognized. 
They  may,  however,  have  lost  their  coloring  matter  or 
be  completely  destroyed,  leaving  as  traces  either  pig- 
mentary granules  or  crystals  of  hsematoidine  (Fig.  2286). 
Hsematoidine  appears 
either  in  amorphous,  yel- 
lowish-brown granules, 
or  in  rhombic  plates,  and 
it  is  generally  in  old  blood 
extravasations  that  it  is 
found. 

Fibrin,  when  present 
in  the  sputum,  is  fre- 
quently found  in  the  form 
of  very  small  casts  of  the 
alveoli  of  the  lungs  or  of 
the  bronchi,  whose  shape 
indicates  their  origin 
(Fig.  2287).  Or  it  may 
be  found  in  the  form  of 
pseudo-membranes,  as  in  croup.  In  it  are  enclosed  great 
numbers  of  leucocytes.  Mixing  the  sputum  with  water 
will  cause  a  number  of  these  casts  to  float,  and  be  visible 
to  the  naked  eye.  The  majority  will  require  a  lens  for 
their  detection.  These  casts  consist  of  masses  of  coagu- 
lated fibrin  composed  of  very  delicate  filaments  arranged 
parallel  to  one  another  ;  acetic  acid  causes  their  entire 
disappearance.  These  casts  are  the  result  only  of 
croupous  pneumonia  or  of  a  fibrinous  bronchitis.  They 
are  not  found  in  the  early  stage  of  pneumonia',  but  only 
between  the  third  and  seventh  days,  i.e.,  during  the  stage 
of  hepatization.  The  exudation  of  croup  is  much  more 
brittle  than  that  of  fibrinous  bronchitis  or  pneumonia. 
( )n  teasing  it  with  a  needle  it  breaks  up  easily,  but  is  seen 
to  consist  of  a  net-work  of  delicate  threads. 

Elastic  fibres  may  be  demonstrated  by  selecting  from 
the  suspected  sputum  a  small,  opaque  portion  of  a  gray 
or  grayish-white  color,  placing  it  on  a  slide,  and  adding 
to  it  a  drop  of  strong  acetic  acid.  There  are  two  other 
methods  that  may  be  used  ;  both  consist  in  the  use  of  a 

solution  of  caustic 
potash — five  to  ten 
percent.  In  the  one 
case  a  drop  of  the 
alkali  is  placed  on 
the  slide,  a  very 
small  portion  of  the 
sputum  mixed  with 
it,  and  the  cover- 
glass  applied.  The 
other  is  for  use 
where  the  fibres  are 
supposed  to  be  very 
few.  A  few  cubic 
centimetres  of  the 
solution  of  the  al- 
kali are  mixed  with 
an  equal  quantity 
of  sputum,  and  boiled  for  a  few  minutes  in  a  porcelain 
capsule.  This  is  mixed  with  about  four  times  as  much 
water,  and  allowed  to  stand  for  twenty-four  hours  in 
a  conical  glass,  when,  if  elastic  fibres  are  present,  they 
can  readily  be  removed  with  a  pipette  for  examination. 
According  to  the  first  method,  the  acid  acts  on  the  other 
elements  of  the  sputum,  rendering  them  quite  transpa- 
rent or  completely  dissolving  them,  while  it  has  no  effect 
whatever  on  the  elastic  fibres.  In  searching  for  these 
fibres  one  must  be  careful  not  to  mistake  for  them  fibres 
of  cotton,  or  needles  of  fatty  acids,  both  of  which  resist 
the  action  of  acetic  acid  ;  the  latter  can  be  recognized  by 
heating  the  slide,  when  they  are  changed  to  fatty  gran- 
ules. These  fibres  may  be  readily  recognized  by  their 
wavy  appearance  or  tendency  to  curl  up  at  the  ends,  by 
being  colorless,  by  their  bright  aspect  and  well-defined 
outline  (Fig.  2288).  Sometimes  they  are  found  quite 
straight,  while  at  other  times  they  are  twisted  and  fre- 
quently interlace  so  as  to  form  a  network.  Occasionally 
they  are  observed  to  be  bifurcated. 
In  estimating  the  significance  of  the  presence  of  these 


Fig.  22S7.— Bronchial  Casts. 


fibres  in  the  sputum,  we  must  remember  that  in  the  nor- 
mal lung  they  form  a  most  important  part  of  the  walls 
of  the  air-cells  and  infundibula,  as  well  as  entering  into 
the  formation  of  the  trachea,  bronchi,  and  bronchioles. 
Consequently,  it  is  only  by  some  destructive  process 
that  these  fibres  can  be  separated  from  their  normal  po- 


Fig.  228S.—  Elastic  Fibres. 

sition.  Such  processes  we  have  in  ulcerative  tubercu- 
losis and  in  abscess  of  the  lung.  Under  no  circumstances 
docs  the  presence  of  these  fibres  indicate  the  locality  from 
which  they  come.  The}-  would  be  present  in  an  ulcera- 
tive condition  of  the  bronchioles  as  well  as  in  one  of  the 
walls  of  the  alveoli.  In  pulmonary  gangrene,  which 
may  involve  large  portions  of  lung-tissue,  elastic  fibres 
are  rarely  seen.  Theit  absence  here  is  supposed  to  be 
due  to  the  presence  of  some  ferment  generated  in  this 
affection,  which  has  the  effect  of  dissolving  them. 

Crystals  of  the  fatty  acids  are  sometimes  present,  espe- 
cially in  the  sputum  of  putrid  bronchitis,  abscess  of  the 
lung,  and  gangrene.  They  are  slender,  straight,  and  col- 
orless needles,  which  melt  into  drops  on  being  heated  on 
the  slide.     Their  presence  here  points  to  destructive  pro- 


Fig.  2289.— Sputum  in  Case  of  Bronchial  Asthma,  showing  Leyden-Char- 
cot's  crystals,  also  round  epithelial  cells  and  leucocytes.     (Peyer.) 

cesses,  causing  death  of  the  parts  from  which  they  arise  ; 
hence  they  are  frequently  found  in  the  sputum  in  the  case 
of  gangrenous  cavities  or  bronchitis,  associated  with  the 
expectoration  of  putrid  purulent  material,  which  may 
have  remained  a  long  time  in  the  lung.  They  might  be 
mistaken  for  fragments  of  elastic  tissue,  but  this  is  readily 
corrected  by  treating  with  chloroform  or  ether,  which  at 
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.nice  dissolves  the  crystals,  while  ll  would  have  no  effect 
on  the  elastic  fibres;  heat,  as  mentioned  above,  chai 
the  needles  into  small  fat  granules.  Other  crystals 
>.  ribed  are  those  known  as  "asthma  crystals,"  or  Leyden- 
Charcot's  crystals,  Thej  are  considered  Identical  with 
Borne  crystals  found  in  the  blood  in  leukemia,  in  the  mar 
row  "i  bones,  and  in  semen.  Permanent  preparations  may 
in  madebj  spreading  a  thin  layer  of  the  sputum  on  a  cover 
glass,  ami, without  allowing  it  to  dry,  floating  it  on  a  five 
percent  solution  of  bichloride  of  mercury  until  it  hardens, 
and  thru  floating  it  on  a  weak  alcoholic  solution  ol  fuch- 
sin  tin  both  cases  the  sputum  surface  directed  downward 
on  the  fluid),  clearing  it  nj >  in  xylol,  and  mounting  in 
Canada  balsam.  Prepared  in  this  wax,  the  crystals  are 
i  olored  a  deep  red.  They  are  colorless,  pointed,  octahe- 
dral crystals,  shaped  somewhat  like  a  whetstone  (] 
2389),  soluble  in  caustic  potash,  glycerine,  boiling  water, 
and  in  acetic  and  some  other  acids,  bul  insoluble  in  either 
alcohol  or  ether.     These  crystals  were  supposed  by  some 

.null. its  to  be  pathogi ionic  of  asthma  ;  bul  as  tin  . 

found  in  other  bronchial  affections,  that  view  has  been 
abandoned.     As  these  crystals  are  always  accompanied  by 

r<  at  number  of  epithelial  cells  fr the  bronchi,  their 

occurrence  is  supposed  to  depend,  to  a  eery  great  extent, 
mi  the  presence  of  a  desquamative  bronchial  catarrh. 
Lewey 1B  describes  another  kind  of  crystal  found  in  the 
sputum  of  asthmatic  and  other  patients.  They  occur  as 
spindle  shaped  needles,  and  triangular  and  rhombic 
plates.  In  the  first-named  form  they  might  be  mistaken 
for  Leyden's  crystals.  They  differ  in  the  fact  that,  un- 
like those  crystals,  they  are  soluble  in  glycerine  and  caus- 
tic potash. 

Curschmann  '*  describes  some  spiral  filaments  thai  are 
met  with  frequently  in  company  with  Leyden's  crystals, 
generally  in  asthma  during  the  paroxysm.  The  sputum 
in  which  they  are  found  is  \ cry  tough  and  quite  trans- 
parent. Some  "f  these  spiral  threads  are  large  enough  to 
be  recognized  by  the  naked  eye.  The  smallest  are  bright, 
delicate,  twisted  tilamcuis,  occurring  siniih  orwith other 
larger  spirals.  They  are  Boluble  in  potash  and  baryta 
water;  they  resist  the  action  of  mineral  acids.  These 
spirals  arc  mostly  covered  with  epithelium  from  the  alve- 
oli, hence  arc  supposed  tn  have  their  origin  in  a  desquam- 
ative condition  of  these  cells,  associated  with  mure  or  less 
exudation.  Their  spiral  form  is  supposed  to  be  due  to 
the  fact  that  the  exudation  is  forced  oul  of  the  alveolus 
through  its  narrow  orifice,  and 
thai  its  progress  is  hindered 
by  the  tough  secretion  c<>\ er- 
ing  the  bronchi  resisting  its 
upward  movement,  while  at 
the  same  time  it  is  continually 
forced  onvi  ard  by  the  cilia  and 
the  act  of  coughing.  Accord 
ingto  this  theory,  they  should 
he  regarded  as  an  exudation 
occurring  in  a  desquamative 
broncho  pneumonia. 

( Irystats  of  cholesterine  are 
occasii mally  ft iund  in  sputum. 

They    m.i\     he    reel 'L'tii/i  d    hy 

the  characteristic  crystals  oc- 
curring in  the  form  of  plates 
(Pig  2290  The  angles  of  the  plates  may  he  colored  a 
beautiful  him-  by  the  addition  of  a  drop  of  strong  Bulphu- 
ric  acid.  This  should  be  added  very  carefully  to  the  edge 
of  the  cover  glass,  «  hen  it  w  ill  flow  under  it. 

Crystals  01  tyrosin  and  leucin  are  also  occasionally 
found  in  the  sputum  (see  Figs   2827  ami  2828). 

Hydatids  may  he  present  in  the  sputum,  having  their 
origin  either  in  the  lung  or  pleura,  and  theme  rupturing 
int..  the  bronchial  tubes  :  or  it  i-  quite  possible  for  them 

to   have   their  origin   in   an  hepatic  cyst,  which  has  hurst 

Into  the  lungs.  They  would  he  recognized  by  the  lami- 
nated wall  ol  the  cysts,  or  by  the  fragments  of  the  hook 
let-  of  the  echinoi  occi. 

He  occasionally  met  With  in  the  sputum. 
The]  arc  smaller  than  those  of  the  stomach.  They  also 
act  differently  with  the  coloring  mailers. 
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Since  Koch's  discovery  of  the  tubercle-bacillus  several 
investigators  have  been  at  work  on  the  sputum  of  pm 
monia.     \  arioue  micro  organisms  have  been  described  as 

being    present    in   the   sputum,  and,  to    a    certain  extent. 

pathognomonic  of  the  disease.    That  described  by  Fried 

lander  is  the  one   that  has  attracted    most   attention.      He 

ribed  a  coccus  possessing  an  external  capsule  not  bo 

easily  colored  as  the  central  nucleus,  found  both  in  the 
sputum  and  the  exudation,     ll  is  an  ova)  body,  sometime  s 

found  singly,  hut  usually  in  groups  of  two.  as  a  diplo 
coccus  (Fig.  ',".".Hi.  Chains  of  diplococci 
are  often  present,  hut  no  ZOOglOBa.  To 
demonstrate  the  capsules  Ribberl  .idxJM- 
proceeding  a-  follows  The  preparation 
is  placed  in  contact  with  a  liquid 
posed  of  water,  100  parts  ;  alcohol,  50 
parts;  and  vinegar,  \''i  parts,  saturated 
with  dahlia  ;  and  is  then  washed  immedi- 
ately with  water.  In  this  way  a  violet 
color  is  obtained  which  can  he  preserved 
in  glycerine  or  in  Canada  balsam.  The  cocci  are  colored 
dark  blue  and  their  envelopes  a  lighl  blue.  In  order  to 
i  Heel  this  the  preparation  should  he  siilunittcd  to  the 
action  of  the  coloring  matter  only  for  a  short  lime.  Fried- 
lander's  ■'  pi,,, ,  dure  lor  demonstration  of  the  capsules  is 
as  follows;  Color  in  acid  gentian  solution  (concentrated 
solution  of  gentian  violet  in  alcohol.  50.0;  aq.  destii., 
100.0;  acid,  acet.,  10.0)  for  twenty  lour  hours;  then  de- 
colorize for  one  or  two  minutes  in  n.  f  per  cent,  acetic 
acid  ;  then  dehydrate  in  alcohol,  clarify  in  oil  of  eli ■-. 
and  mount  in  (  anada  balsam. 

As  the  w  imle  ground-substance  i-  frequently  so  deeply 
colored  by  this  procedure  as  to  render  the  capsule  per- 
ceptible only  with  difficulty,  Friedlander  modifies  the 
above  procedure*1  as  follows:  The  drj   preparation 
passed  three  times  through  the  flame  of  the  spirit-lamp, 

and  then  for  a  minute  or  two  placed  in  otu  per  cent,  dilu- 
tion of  acetic  acid  ;  this  is  then  removed  by  blowing  over 

it  through  a  pointed  glass  tube,  and  the  preparation  is 

quickly  dried  in  the  air.  The  preparation  is  now  stained 
in  a  saturated  solution  of  gentian  violet  in  aniline  water 
for  a  few   seconds,  washed  with  water,  and  examined.     In 

this  wa]  the  ground-substance  is  made  almosl  colorless, 

and  the  micrococcus  with  its  colored  capsule  becomes  -" 
much  the  more  prominent.  Friedlander  has  modified  his 
views  concerning  the  significance  of  these  organisms  to 
some  slight  extent.  He  says  that  similar  organisms  are 
found  in  other  sputa,  and  they  ate  Dot  always  present  in 
pneumonia.  Fraenkel,*1  and  many  others  quoted  hy  him. 
have  Been  diplococci  exactly  similar  to  these  in  the  ex- 
udation on  the  pia  mater  in  cerebro-spinal  meningitis. 
Jaeeoud'-'  has  found  exactly  the  same  micro-organisms 
in  vegetations  on  the  mitral  valves  in  infectious  endo- 
carditis. Like  those  in  pneumonia,  they  arc  found  in 
couples  and  encapsuled.  Germain-See  denies  the  exist- 
ence of  these  "capsule"  cocci,  considering  the  capsule  as 

an  artificial  product. 

Quite  recently  i  November,  1886)  a  new  micrococcus  has 
been  described  bj  Manfredi  *4  as  being  present  in  the  spu- 
tum ot  the  croupous  pneumonia  of  measles,  along  with 
the  pneumococci  of  Friedlander.  He  describes  it  as  be- 
ing oblong  with  rounded  or  pointed  ends,  found  eithei 
singly  or  united  as  diplococci.  Its  size  varu  s  from  0.4  M 
to  0.6 m  in  the  isolated  form,  and  in  the  form  of  diploccn  ( i 
it  varies  between  0.6  and  0.8  /*.  It  stains  equally  well  with 
solutions  of  gentian  violet,  methylene  violet,  methylene 

watery  blue,  and  fuchsin,  hut  not  so  well  with  the  other 
aniline  dyes.  Animals  inoculated  with  this  micro-organ- 
ism die  with  enormous  swelling  of  the  parenchymatous 
organs,  especially  the  spleen  and  lymph-glands,  w  it li  a  de- 
posit of  gray  ot  grayish-yellow  nodules  in  them.     The 

lungs  show   besides  these  nodules,  the  characteristic  signs 
ol  a  more  or  less  intense  pneumonia.     The  nodules  bell 
to  tin'  type  of  granuloma,  or  infectious  granulation  tumors. 
They  are  accumulations  of   new-formed   cells  containing 
the  specific  micrococci,  and  are  infectious, 

Weichselbaum* describes  several  other  pathogenic  or 
ganisms  as  being  present  in  pneumonia  He  describes  a 
BtreptOCOCCUS  similar  to  that  of  suppuration  as  being  ob- 
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served  by  him  in  nineteen  cases  ;  also  a  staphylococcus 
in  some  other  cases. 

The  discovery  by  Koch  of  the  tubercle -barillas  is  one 
of  the  most  recent  important  advances  in  medicine.  It 
has  been  found  in  tuberculosis  affecting  other  warm- 
blooded animals  as  well  as  man.  The  primary  anatomi- 
cal alterations  are  the  same  in  all  these  animals,  but  the 
results  and  general  appearance  of  the  disease  are  different. 
Until  within  the  last  few  years,  the  detection  of  elastic 
fibres  in  the  sputum  was  considered  one  of  the  best  evi- 
dences of  an  active  tuberculous  condition  of  the  lung. 
Now  their  importance,  in  comparison  with  that  of  the 
tubercle  bacilli,  is  very  much  diminished.  The  presence 
of  the  tubercle-bacilli  in  sputum  is  a  certain  sign  that 
tubercular  disease  exists,  and  that  it  is  in  a  state  of  activ- 
ity. Several  methods  have  been  suggested  for  their  rec- 
ognition. All  depend  upon  the  strong  affinity  these  ba- 
cilli have  for  basic  aniliue  dyes.  When  once  so  stained 
the  strongest  acids  will  not  remove  them.  The  method 
now  generally  adopted  is  a  modification  of  Koch's  pro- 
cedure, as  recommended  and  adopted  by  Ehrlich,  and 
subsequently  by  Koch  himself.  A  cover-glass  prepara- 
tion is  made  in  the  usual  way  and  then  submitted  to  the 
staining  process.  The  dye  consists  of  a  saturated  alco- 
holic solution  of  methylene  violet  or  fuchsin,  eleven  parts  ; 
absolute  alcohol,  ten  parts  ;  aniline  water,  one  hundred 
parts.  The  cover-glasses  containing  the  films  of  sputum 
are  left  in  this  for  at  least  twelve  hours.  They  are  then 
passed  rapidly  through  dilute  nitric  acid  (one  part  of 
acid  to  three  of  water),  and  subsequently  rinsed  a  few 
times  in  sixty  per  cent,  alcohol.  By  this  procedure  the 
tubercle-bacilli  alone  are  stained.  The}'  may  now  lie 
submitted  to  the  contrast  stain,  which  may  be  a  weak  so- 
lution of  either  vesuvin  or  methylene  blue — the  latter,  if 
fuchsin  has  been  used  to  stain  the  bacilli.  The  specimens 
are  again  to  be  rinsed  in  sixty  per  cent,  alcohol,  and 
then  treated  with  absolute  alcohol,  clarified  with  either 
turpentine  or  cedar-oil,  and  mounted  in  Canada  balsam. 
Certain  precautions  are  necessary  in  pursuing  the  pro- 
cedures just  mentioned  ;  the  nitric  acid  used  for  decolor- 
izing must  be  free  from  nitrous  acid  fumes  ;  and  the 
balsam  used  should  be  dissolved  either  in  turpentine  or 
xylol.  The  first  part  of  the  staining  process  maybe  hast- 
ened by  heating  the  staining  solution  until  steam  arises  ; 
twenty  to  thirty  minutes  will  be  sufficient  for  this  treat- 
ment. 

Rindfleisch  has  suggested  a  method  which  gives  very 
good  results  and  takes  less  time.  Ten  drops  of  a  saturated 
alcoholic  solution  of  fuchsin  are  added  to  two  drachms  of 
aniline  water,  and  the  cover-glass  preparation  is  floated  on 
this  in  a  watch-glass,  and  heat  applied  until  steam  arises. 
It  is  then  set  aside  for  five  minutes,  the  cover-glass  re- 
moved, washed  in  distilled  water,  and  transferred  for 
about  fifteen  seconds  to  another  watch-glass  half-full  of 
alcohol,  to  which  two  drops  of  nitric  acid  have  been 
added.  It  is  again  washed  in  distilled  water,  allowed  to 
dry,  and  mounted  in  balsam.  A  contrast  stain  can  be 
used  as  in  the  preceding  method. 

In  examining  sputum  for  tubercle-bacilli  by  either  of 
these  methods,  it  is  advisable  to  make  at  least  three  or 
four  cover-glass  preparations  before  giving  a  negative 
decision  as  to  the  presence  of  these  micro-organisms. 
When  it  is  desirable  to  obtain  good  cover-glass  prepara- 
tions, and  but  few  bacilli  are  found  by  the  methods  just 
described,  Biedert26  recommends  the  following  proced- 
ure :  A  teaspoonful  of  the  sputum  and  two"  of  water  are 
boiled  with  fifteen  drops  of  liquor  sodae,  until  the  mixt- 
ure becomes  fluid  ;  four  more  teaspoon!' ids  of  water  are 
added  to  this,  and  again  boiled.  If,  after  cooling,  the 
mixture  does  not  form  a  thin  fluid,  three  to  six  more  tea- 
spoonfuls  of  water  are  added.  It  is  then  placed  in  a 
conical  test-glass  and  allowed  to  remain  undisturbed  for 
two  or  three  days.  The  fluid  is  now  poured  off,  leaving 
a  layer  of  5  to  8  mm.  thick  at  the  bottom  of  the  glass. 
From  this  the  cover-glass  preparation  can  be  made. 

In  examining  sections  of  tuberculous  nodules  for  the 
bacilli,  they  will  be  found  scattered  throughout  the  mass, 
both  between  and  within  the  cells.  In  the  giant-cells, 
the  bacilli  are  found  in  greatest  numbers  in  the  homo- 
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fljeneous  mass  just  within  the  nuclei.  It  very  often  hap- 
pens that  the  nuclei  are  all  clustered  at  one  side  of  the 
cell,  in  which  case  the  bacilli  will  be  found  at  the  op- 
posite side  of  the  same  giant-cell.  When  the  bacilli  be- 
come more  numerous  they  will  be  found  between  the 
nuclei  as  well  as  in  the  centre  of  the  cell. 

The  bacilli  are  motionless.  They  occur  in  the  form  of 
slender  rods,  slightly  bent.  They  are  met  with  either 
singly  or  in  bundles  ;  sometimes  in  couples.  Their  length 
varies  from  1.5  ft  to  3.5  /t ;  their  breadth  is  about  0.5  p. 
They  frequently  have  a  beaded  appear-  -r"^, 

ance,  owing  to  the  formation  of  spores 
which  are  found  inside  them  (Fig.  2292). 
In  cultivation  they  e;row  slowly  in  com- 
parison with  most  other  cultures.     The  Fi<t-  2T?9'2::,-T"ber" 

,.  ,.  ,,       j  cle- Bacilli,  show- 

best  culture  medium  is  blood  serum.  iBg  sp0re-forma- 
Cultures  on  this  are  seen  with  the  naked  tior..  x  1200 
eye,  only  after  from  ten  to  fifteen  days.  dian'et^;  (A£' 
The  must  favorable  temperature  for  their  ter  aSSe-> 
growth  is  37°-380  C.  In  inoculation  experiments  two  to 
eight  weeks  are  required  before  the  results  are  observa- 
ble. The  bacillus  possesses  a  considerable  power  of  re- 
sistance to  external  influences,  and  in  consequence  retains 
its  capability  of  inoculating  for  quite  a  long  time.  It 
will  tolerate  a  temperature  close  on  to  the  boiling-point, 
and  will  retain  its  infecting  qualities  in  the  desiccated 
state  tor  at  least  six  months;  in  decomposing  sputum  it 
will  be  effective  for  fully  six  weeks.  These  facts  may 
possibly  account,  to  a  very  great  extent,  for  the  large  pro- 
portion (about  one-seventh)  of  the  human  race  who  die  of 
tuberculosis,  in  whom  this  bacillus  is  active  and  virulent, 
and  the  most  of  whom  for  months  previously  have  been 
expectorating  sputum  containing  these  micro-organisms. 
Of  nine  hundred  and  eighty-two  specimens  of  sputum  of 
tubercular  patients  examined  by  Gaffky,  the  bacilli  were 
found  in  all  but  forty-four. 

Filaments  of  aspergillus  (pneumonomycosis  asper- 
gillina)  are  sometimes  found  in  sputum.  They  are  best 
recognized  by  treating  the  sputum  with  ten  per  cent, 
caustic  potash. 

Vomited  Matters. — Although  the  stomach  is  lined  by 
cylindrical  epithelium,  this  form  of  cell  is  rarely  present 
in  the  vomit.  All  the  other  elements  mentioned  as  being 
found  in  the  contents  of  the  mouth  are  likely  to  be  pres- 
ent ;  so  also  ma}r  blood  and  bile.  The  latter  will  be  rec- 
ognized by  its  chemical  reactions. 

On  submitting  the  vomited  matters  to  a  microscopical 
examination  the  following  will  be  found  to  be  present : 

{a )  Particles  of  food,  (b) 
J  r>\°  epithelial  elements,  (<")  red 
blood-globules,  ((/)  leuco- 
cytes, (e)  parasites,  (/)  dis- 
ease products. 

With  reference  to  parti- 
cles of  food,  those  most 
commonly  present  are  frag- 
ments of  partly  digested 
meat  and  starch  granules. 
The  former  will  vary  in 
appearance  according  to 
the  length  of  time  they 
may  have  been  in  the 
stomach.  If  digestion  has 
been  going  on  only  a  short 
time  the  transverse  striaj 
will  be  visible,  the  fibres  generally  being  short,  and  occa- 
sionally their  nuclei  will  become  apparent.  If  vomiting 
has  occurred  a  long  time  after  ingestion  of  food,  the  stria- 
tion  is  not  so  well  marked.  Starch  granules  (g)  from  bread 
or  other  vegetable  food  are  almost  certain  to  be  present. 
They  may  be  recognized  by  their  irregularly  rounded  or 
oval  shape,  with  their  concentric  strhe  and  hilus  a  little 
to  one  side  of  the  centre.  Any  doubt  as  to  their  nature 
may  be  at  once  removed  by  treatment  with  a  solution  of 
iodine,  which  causes  a  blue  coloration.  Fat  may  be  pres- 
ent either  in  the  form  of  drops,  large  and  small,  or  as 
crystals  arranged  as  rosettes,  or  otherwise.  As  drops  they 
may  be  recognized  by  their  dark  outline  and  very  bright 
centre  (see  Fig.  2262).     The  crystals  will  be  known  by 


Fio.  2293. — Vomited  Matter,  showing 
muscular  fibre,  epithelial  cells,  fat, 
sarciniB,  torula;,  etc. 
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their  solubility  in  alcohol  and  ether,  and  by  their  melting 
i in i >  drops  "i  fal  granules  on  the  application  of  heat, 

The  epithelial  elements  are  very  various,  and  will  con 
^isi  chieflj  of  those  already  mentioned  as  occurring  in  the 
contents  of  the  mouth,  besides  possibly  a  few  cylindrical 
cells  from  the  gastric  mucous  membrane. 

Leucocytes  will  also  in-  present,  Borne  of  these  arc 
certain  to  have  their  origin  in  the  mouth,  either  from  the 
saliva  or  from  the  mucous  glands  propi  r  of  the  mouth, 
or  they  may  arise  aathe  result  "I  inflammatory  trouble 
in  the  Btomach  itself,  [f  from  the  latter  locality  the 
gastric  juice  is  likely  to  have  acted  on  their  protoplasm 
and  rendered  their  nuclei  more  distinct 

Red  blood-globules  may  lie  found  in  the  vomited  mat- 
ters, Their  absence,  however,  does  aol  absolutely  neg- 
ative the  possibility  of  blood-corpuscles  having  been  in 
the  Btomach,  <>r  even  of  their  coloring  matter  being  in  the 
vomit.     It  may  so  happen  that  blood  has  escaped  into 

the    stomach    in   small  quantity  and   remained    there   for 

si  .me  time.  Under  such  circumstances  the  solvent  action 
of  the  gastric  juice  will  have  caused  disintegration  of  the 
corpuscles;  the  blood  will  then  be  represented  in  the 
vomit  by  brown  granules.  The  presence  of  these  gran- 
ules is  owing  tn  the  conversion  of  the  haemoglobin  id'  the 

red  corpuscle  into  li:iin;it  in.      These  brown  granules  give 

the  vomited  matter  its  peculiar  "coffee-ground  "  appear- 
ance, i>l>ser\ed  ill  BOme  di-ea-es.      The  Use  of  the  speetro- 

scope  will  at  once  determine  the  presence  of  Mood  it'  pre- 
pared  as   lor   reduced    hsematin,      This   can   he    done   by 

treating  an  equal  quantity  of  the  vomited  matter  and  so- 
lution of  caustic  potash  (teli  to  twenty  per  cent.)  by  a 
reducing  agent  such  as  sulphide  of  ammonium,  The  so- 
lution should  lie  tillered  before  being  placed  ill  the  spee- 
trOBCOpe  cell.      When   the   brown  coll'ee-LlTound   sediment 

is  present,  and  no  red  globules  can  he  recognized,  it 
Bhould  he  treated  for  the  preparation  of  hsemin  crystals. 
These  can  he  prepared  by  placing  a  drop  of  the  sediment 
on  the  <.rlass  slide,  drying  it.  placing  the  cover-glass  over 
it.  and  then  adding  a  drop  of  glacial  acetic  acid,  and  heat- 
ing gently  over  a  lamp.     As  soon  as  bubbles  commence 

to  appear  it  should  he  removed  from  the  heat,  allowed  to 

coni.  and  then  examined.     The  crystals  are  developed  by 

this  procedure  in  large  numbers,  and  can  he  easily  demon- 
strated by  adding  a  drop  of  glycerine. 

Sarcinse  are  of  frequent  occurrence  in  vomited  mat- 
ter-.   They  have  the  appearance  of  small  packets  grouped 


Fir..  2294  Sarcinre  Ventrical!,  treated  bj  Iodine,  Alcohol,  and  glycerine. 
Prom  a  palient  with  dilated  Rtomai  h.  •/,  The  large  'ill.  bright  vari- 
ety ;  ';.  the  small-cell,  dark  Form.  ten 

in  fours  or  multiples  "I  lours.  They  are  cubical  in  shape, 
wiih  their  (omer-  rounded.  The  Bat  surfaces  of  the 
eiiiies  are  arranged  in  parallel  layers,  ami  they  are  firmly 

connected  by  a  tough  gelatinous  lncmhranc.      Their  size 

varies.     The  largest  measure  about   four  micromillime- 

hi  s.  Often  appan  ml\  two  varieties,  or  at  hast  two  sizes, 
ate   found   iii  the  Btomach,   the  one  large  and  the  other 

-mall  ;   the  first  much  clearer  and  brighter  than  the  other 

Pig   2294)     Their  contents  are  sometimes  greenish, 

s limes  yellowish,  or  of  a  reddish  brown  color. 

Thej  are  found  in  the  stomach  under  normal  condi- 
tions, ian  n.it  so  frequi  ntly  a-  in  disease,  being  most  com- 
nii.nh  present  in  dilatation  of  this  organ;  thej  are  also 
present  In  catarrhal  conditions  of  the  stomach.  Sarcinse 
arc  found  iii  other  parts  of  the  body,  as  in  the  lungs, 

Madder,  and  e\eii  in  the  Mood. 

Torulae  a  n\  Isise  are  also  met  w  ith  in  the  vomit.     They 


may  he  readily  recognized  by  their  ova)  shape,  by  their 

bright  appearance,  and  the  appearance  of  a  vacuole,  and 

by  many  of  them  having  buds  of  various  sizes  arising 
from  them  .  Indeed,  it  is  by  this  process  that  they  ^row 
(see  Fig.  2298,/  .  The  vacuole  is  easilj  demonstrated  by 
staining  with  some  of  the  aniline  <hcs;  fuchsin  is  possi 

bly  the  beat  They  do  not.  however,  -tain  alike.  The 
older  ones  mav  resist  the  stain  lor  a  much  longer  time 
than  the  young  cells. 

In  vomiting,  associated  with  functional  dyspepsia,  these 

torulae,  as  troll  as  sarcinse,  may  he  found  iii  great  abun- 
dance in  th<-  vomited  matters.  Their  presence  is  of  no 
pathological  importance.  They  have  never  been  found 
in  the  substance  of  anj  living  tissue.     The]  can  only  be 

introduced  from  without,  and  as  there  is  almost  certain 
to  he  some  saccharine  matter  in  the  stomach,  they  may 
set    up    fermentation    there.      The  gastric  juice  seem-   to 

have  no  effect  in  arresting  this  pre. 
Various  intestinal   parasites,  such  as  ascarides,  etc., 

may  have  crept  up  into  the  stomach  and  then  have   been 

vomited. 

Tin  I'.i  i  i :s  very  frequently  furnish  important  data  on 
microscopic  examination.  To  in-  able  to  recognize  the 
different  elements  present  means  the  possession  of  a 
knowledge  of  the  microscopic  appearances  of  nearly  all 

the  ti--ues  df  the  body,  as  well  as  of  lliose  vegetable 
substances  which  furnish  the  coin n ion  constituents  of  our 

food.  Many  of  these  have  been  already  referred  to  in 
treating  of  vomited  mattera  » 

Metlwdof  Examination.  —  In  the  first  place,  it  is  advis- 
able  to   add    to    the   materia]    to  he  examined  a  few  drops 

of  carbolic  acid,  or  of  an   alcoholic   BOluti >f  thymol. 

If  fluid,  the  excreta  should  be  allowed  to  stand  ill  a  con- 
ical ii  si  glass  for  litii en  or  twenty  minutes,  thus  permit- 
ting the   more  SOlid    particles   to   be   deposited.      Several 

preparations,  taken  from  different  layers  of  the  fluid  by 

means  of  a  pipette,  should  be  made  from  this.  If  solid", 
the  faces  should  be  examined  in  a  .To  per  cent,  solution 
of  common  sail,  or  in  glycerine  to  w  hich  thymol  has  been 
added. 

The  elements  found  in  normal  faeces  arc  very  numer- 
ous.    Those  ino-t    frequently   present  are  :   Debris   of 

food,  both  animal  and  vegetable;  fat,  epithelial  cells, 
crystals,  and  parasites.  The  debris  of  animal  food  | 
cut  is  represented  chiefly  by  striated  muscular  tissue, 
which  occurs  mostly  in  small  fragments,  the  result  of 
previous  mastication.  These  fragments  are  very  often 
colored  yellow  by  the  bile,  and  have  their  corners  rounded 
oil'.  Sometimes  larger  masses  are  found  that  have  es- 
caped mastication,  in  the  centre  of  which  fibres  may  he 
observed  with  Btriation  well  marked.  Others  may  show 
their  nuclei  only.  Pieces  of  tendon,  cartilage,  or  bone 
may  also  be  present. 

Fal.  found  in  the  form  of  drops  of  various  sizes,  is 
always  present.  It  may  also  exist  as  needle-shaped 
crystals.      In  the  latter  form  it  may  be  scattered  over  the 

field  of  the  microscope  as  single,  isolated,  needle-shaped 

reds,  or  as  clusters  forming  rosettes.  In  children  or  per- 
sons using  milk  extensively  as  an  article  of  food,  the  lat 
may  be  found  compressed  into  cheesj  looking  masses 
\  .  -etaMe  debris  may  exist  as  spiral  fibres,  or  as  a  net- 
work of  ((IN  and  cell  spaces  ;  or.  where  fruit  has  been 
taken,  it  may  have  the  form  of  concretions.  Epithelial 
cells  ate  con  si  a  ntly  present,  and  may  be  of  either  t  he  cylin- 
drical or  pavement  variety  ;  in  the  one  case  having  their 
origin  in  the  intestinal  mucuous  membrane,  and  in  the 
other  in  the  anus.  Like  the  muscular  debri-.  these  are 
frequentij  colored  yellow  by  the  bile.  Crystals  are  al- 
ways found  in  the  faeces.  Those  most  frequently  present 
arc  the  triple  phosphates.  The  only  parasites  present  in 
the  normal  condition  of  the  body  ate  el  a  vegetable 
nature,  and.  according  to  Itiensinok."7  belong  to  the  group 

badllus.      Of  these  he  describes  live  specie-.       What  some 

writers  have  described  as  micrococci,  he  Bays,  are  short, 
thick  rods,  These  Ave  varu  ties  he  ha-  made  out  princi- 
pally by  culture  experiments.     The  first  i-  a  large  bacil- 

[US,  abOUl   the  -ize  of  llie  I'.acillu-  sllbtilis  of  Cohen.       The 

second  is  a  bacillus  which  is  of  such  rapid  growth  that  in 
ten  to  twelve  hours  it  (overs  the  surface  of  the  culture 
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tube.  Both  these  forms  are  constantly  present  in  the 
faeces.  The  third  form  lie  describes  as  taking  a  week  or 
more  to  grow  half  a  millimetre  from  the  inoculation 
puncture,  and  is  a  remarkably  small  bacillus.  The  other 
two  bacilli  he  considers  of  great  importance  in  connec- 
tion with  digestion  in  the  intestines.  Both  of  these  are 
constant  elements  of  the  faeces  from  the  time  the  child 
abandons  a  purely  milk  diet ;  that  is  to  say,  from  the 
commencement  of  a  mixed  diet.  They  both  show  great 
similarity  in  their  development,  but  act  differently.  The 
one  causes  splitting  up  of  the  albumen,  the  other  of  the 
carbo-hydrates.  The  first  is  never  present  in  the  fa?ces 
of  infants  which  have  not  yet  taken  anything  but  milk. 

Besides  the  rod-shaped  bacilli,  Lewis !S  states  that  a 
spirillum  exactly  like  that  found  in  the  mouth  is 
present  in  normal  faeces.  Bienstock,  without  reference 
to  him,  says  that  this  form  is  not  met  with,  and  regards 
its  non-appearance  there  as  evidence  of  its  not  having 
spores.  He  thinks  that  spores  would  have  escaped  the 
destructive  action  of  the  gastric  juice,  while  the  spirilla 
themselves  would  be  destroyed. 

Diplococci,  similar  to  those  described  by  Friedlander 
as  met  with  in  the  lungs,  are  also  mentioned  by  some  ob- 
servers29 as  being  found  in  normal  faces. 

Sarcinae  similar  to  those  met  with  in  the  stomach  are 
also  occasionally  present. 

The  pathological  elements  present  in  faeces  may,  in  many 
cases,  be  recognized  b}r  the  naked  eye,  while  in  other 
cases  the  microscope  will  be  required  for  their  recogni- 
tion. Some  of  them  are  simply  those  existing  under  nor- 
mal conditions,  which  have  undergone  changes'  as  the  re- 
sult of  disease.  Epithelial  cells  may  thus  be  so  swollen 
and  out  of  shape  as  to  be  recognized  with  difficulty  ;  or 
they  may  have  undergone  some  change  such  as  fatty 
or  hyaline  degeneration.  Their  number  varies  with  the 
disease  and  with  the  stage  of  the  disease  in  which  they 
are  examined  ;  if  early,  the  cells  will  be  numerous, 
whereas  if  the  disease  has  existed  a  long  time,  there  are 
likely  to  be  but  few  present,  as  these  cells  are  reproduced 
but  slowly.  This  is  the  case  in  dysentery  and  cholera  ; 
in  simple  intestinal  catarrh  the  epithelial  cells  may  not 
be  quite  so  numerous  at  first  as  in  the  more  acute  dis- 
ease, but  they  are  likely  to  be  present  throughout  this 
pathological  state. 

Leucocytes  are  constantly  present  in  catarrhal  affec- 
tions, and  in  ulcerative  conditions  of  the  intestines.  In 
the  latter  case,  they  are  more  numerous  than  in  the 
former. 

Blood  escaping  from  any  part  of  the  intestinal  tract 
may  be  found  in  the  faeces.  The  blood-corpuscle'may  be 
present  unchanged  in  appearance,  or  its  haemoglobin  may 
escape  from  the  corpuscle,  undergoing  changes  which 
give  to  the  stools  a  brown  color.  This  is  generally  the 
case  when  the  blood  comes  from  the  stomach.  The  re- 
tention of  blood  for  any  considerable  time  in  any  part  of 
the  intestine  favors  these  changes  in  the  corpuscfes  ;  they 
become  so  altered  that  they  can  no  longer  be  recognized 
by  their  shape.  By  means  of  spectroscopic  examination 
the  presence  or  absence  of  blood  could  be  determined,  but, 
of  course,  its  source  could  not  be  so  discovered,  as  it  may 
have  been  introduced  with  the  food.  Preparations  made 
with  glacial  acetic  acid,  as  already  described,  may  show, 
by  the  formation  of  hssmic  crystals,  that  the  color  is  due 
to  blood.  If  the  source  of  the  blood  should  be  near  the 
anus,  the  corpuscles  are  then  likely  to  have  undergone 
but  little,  if  any,  change,  and  the  blood  niay  at  once  be 
recognized  by  its  color  as  well  as  by  the  presence  of  the 
red  corpuscles. 

Mucus  is  almost  certain  to  be  present  to  a  greater  or 
less  extent  in  most  diseased  conditions  of  the  bowels,  and 
consequently  in  the  faeces.  It  may  be  in  either  a  liquid 
or  a  coagulated  state.  In  the  former  condition  it  is 
likely  to  be  intimately  mixed  up  with  the  other  contents 
of  the  bowel,  or  it  may  be  found  as  a  covering  of  scyba- 
lous masses.  The  coagulated  state  is  a  rare  one  ;  in'this 
condition  it  occasionally  forms  round  or  tubular  masses, 
which  may  be  mistaken  for  worms,  but  may  easily  be  rec- 
ognized by  their  homogeneous  appearance,  as  seen  under 
the  microscope. 


Fig.  2295.— Ovum  of  the  Ascaris 
Lumbiicoides. 


Fig.  2296.— Ovum  of  the 
Oxyuris  Vermicularis. 


Crystals  of  ammoniaco-magnesian  phosphate  are  found 
in  great  numbers  in  diarrhcea,  and  also  in  typhoid  fever. 
Leyden-Charcot's  crystals  are  also  numerous  in  various- 
affections,  such  as  phthisis,  enteritis,  dysentery,  etc. 
Starch  may  be  present,  either  as  cells  or  in  granular 
masses.  Treatment  with  iodine  will  identify  it.  Starch 
is  not  found  in  the  faeces  under  normal  conditions. 

Rarer  pathological  products  found  in  the  faeces  are- 
portions  of  gangrenous  intestine,  tumors,  or  contents  of 
cysts  which  may  have  opened  into  the  intestine. 

Animal  parasites  are  of  frequent  occurrence  in  the  in- 
testine. Very  often  the  microscope  is  the  only  means  of 
determining  their  presence. 
This  is  especially  the  case 
when  the  symptoms  suggest  the 
probability  of  their  presence 
and  when  they  are  not  found 
in  the  faeces  ;  but  microscopical 
examination  may  reveal  the 
presence  of  ova.  These  vary  in 
appearance.  The  ovum  of  the 
Ascaris  lumbricoides  or  round- 
worm, when  mature,  is. oval  in 
shape,  about   90  n   in  length, 

and  about  50  m  in  diameter  (Fig.  2295).  It  is  composed 
of  two  membranes  enclosing  granular  contents.  A  small 
germinal  vesicle  is  sometimes  observed  within  this  gran- 
ular substance.  An  albuminous  material  of  a  greenish- 
brown  color  surrounds  the  ovum.  This  albuminous  cov- 
ering is  irregular  in  shape,  having  at  either  end  wedge- 
shaped  projections.  These  ova  are  very  tenacious  of  life. 
Neither  drying  nor  freezing  destroys 
them.  The  ovum  of  the  Oxyuris  ver- 
micularis or  pin-worm  is  irregularly 
oval,  one  side  flat  and  the  other 
rounded.  (Fig.  2296.)  It  is  about  55 
n  in  length  and  25  to  30  /<  in  width. 
It  also  has  two,  sometimes  three, 
membranes,  all  of  which  are  very 
thin.  Its  contents  are  granular.  Sometimes  an  embryo 
may  be  present  in  the  ovum.  Drying  has  no  injurious 
effect  on  this  ovum.  The  ovum  of  the  Trichocephalus 
dispar,  or  whip  worm,  is  easily  distinguished  from  those 
of  other  worms.  (Fig.  2297.)  It  is  lemon-shaped  and 
measures  from  50  to  60  /x  in  length  and  25  n  in  transverse 
diameter.  It  is  yellowish-brown  in  color.  At  each  end 
of  its  capsule  is  an  opening  through 
which  its  internal  membrane  pro- 
jects in  the  form  of  a  papilla  of  a 
bright  color. 

Theanguillulaintestinalis  is  a  rare 
form  of  parasite  in  this  part  of   the  FiG.2297.-o™m  of  the 

world.      It  is   occasionally   lound   iu     Trichocephalus  Dispar. 

the  stools  of  persons  suffering  from 
diarrhoea  in  Cochin  China.  This  parasite  is  about  2.2  mm. 
long,  with  a  rounded  head  and  posterior  portion  finely 
pointed.  What  is  supposed  to  be  the  same  parasite, 
modified  in  appearance,  is  described  by  some  under  the 
name  of  anguillula  intestiualis,  but  the  probability  is  that 
these  are  two  forms  of  the  same  worm  in  different  stages 
of  development.  These  parasites  are  frequently  mistaken 
for  the  one  next  to  lie  described,  but  may  readily  be  rec- 
ognized by  the  difference  in  size. 

The  ankylostomum  duodenale  is.  found  both  in  the 
duodenum  and  jejunum.     It  varies  from  10  to  18  mm. 
in   length.     When  this  parasite  is  pres- 
ent its  ova  are  found  in  great  numbers 
in  the  stools.     In  this  respect  it  differs 
from  the  species  of  anguillula  just  men- 
tioned, as  the  ova  of  the  latter  are  rarely 
Fig.  2298.— Ovum  of  seen  in  the  stools.    The  larvae,  however, 
the  Ankylostomum  are  often  present,  but  not  so  in  the  case 
Duodenale.  ()f   thf,   ankylostomum.     The   ova    are 

oval-shaped  ;  average  about  60  ix.  long  and  40  ^  wide. 
They  have  a  thick  membrane  with  double  contour,  in  the 
interior  of  which  is  found  the.  vitellus.  This  may  be 
simple,  but  more  frequently  it  is  in  a  state  of  segmenta- 
tion consisting  of  two,  four,  or  eight  dark  granular  seg- 
ments with  a  nucleus.     (Fig.  2298. )    They  develop  rap- 
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Idly  after  being  discharged  with  the  stools.  These  ova 
ore  formed  bj  larvae  which  multiply  in  the  duodenum, 
:iiul  are noM  considered  bj  manj  authorities  to  bea  fre 
quent  cause  oi  pernicious  anasmia.  A  high  degree  of 
anaemia  always  exists  with  the  presence  of  the  parasite, 
an  increase  in  the  \%  1 1 i i « •  corpuscles  being  associated  with 
the  decrease  oi  the  red.  li  maj  remain  a  long  time  in  the 
intestine.  ( lases  are  reported  in  which  it  has  been  known 
to  be  present  ae  loni!  as  two 
\  ears,  during  w  hich  time  but 
few  ova  were  found  in  the 
Btools.  Ii  generally  makes 
in  the  intestine  a  long  wound, 
i  be  surface  of  \\  bicb  is  cov 
ered  with  bl<  iody  mucus. 

The  "\  am  of  the  taenia  bo 
limn  is  Bpherical  or  oval- 
shaped,  its  capsule  is  opaque  and  marked  with  radiat- 
ria  (Pig.  2299,  &).  A  Becond  covering,  composed 
of  albuminous  matter  with  a  number  of  granules,  is  fre- 
quently found  outside  this,  as  Been  in  Fig.  2299,  ".  A 
verj  thin  membrane — the  primitive  vitelline  membrane 
encloses  it.  Its  contents  arc  a  six  hooked  embryo  in  a 
granular  state.  The  hooks  arc  easily  recognized  under 
the  microscope.  These  ova  are  about  85  m  long,  ami  dif- 
fer bul  liiilc  from  those  of  the  taenia  medio-canellata. 
The  mature  segments  of  the  taenia  solium  arc  longer  than 
thej  an-  wide.  They  are 
aboul  H)  mm.  long  ami  fi  to  7 
mm.  wide.  Their  corners  arc 
rounded  nil'.  The  uterus  is 
divided  into  from  seven  in  ten 
thick  lateral  branches  ami  is 
filled  with  eggs.  The  genital 
organs  open  into  a  papilla  on 
the  Bide(Fig.  2800,  B),  a  little 
behind  the  middle. 

The  head  is  aboul  the  size 
of  a  small  pin-head,  ami  for 
an  inch  ur  so  is  follow  ed  by  a 

threadlike     neck     (Pig.     2800, 

A).  Ii  is  globular  in  shape, 
ami  iN  upper  portion  is  sur- 
rounded  by  a  cir<  let  of  about 
twentj  si\  booklets.  Below 
these  will  in-  found  four  suck- 
ers. 

The  ovum  of  the  T.  sagi 
nata  (T.  medio-canellata)  is  brown  ami  striated  like  the 
former  variety,  hut  is  inure  decidedly  oval  ami  very 
slightly  larger.  The  ripe  segments  are  longer  than  they 
an-  wide,  ami  mi  compressing  them  between  two  pieces 
(if  thin  glass  a  papilla,  furnished  with  an  opening,  can 

he    seen    at     nne     side,    a     little     belOW     the    middle.       This 

communicates  with  the  uterus,  which  is  composed  of 

from    seventeen    tn    twenty    lateral    divisions   (Fig.    2801, 

C).       The   head    lias   four 

large  Bucking  disk 

©     dflt^.#!%^      V^SStSiV      ""    booklets   (Fin;. 

1  mm    SSllJ  l:> 

IjfOT  The  n\  mn  ol  the  both- 

riocephalus  lain-  i-  of 
a  light  brown  color,  oval- 

s  li  ape  d,  and  provided 
with  a  lid  at  one  end 
which  permits  of  the  es- 
cape o!  the  embryo  i  Pig. 
2802) 

The  o\  a  arc  aboul  80  u 
long  and  about  45  to  55 
u  in  width.  The  embryo 
i^  round  or  oval  shaped, 

and  like  that  of  the  t.i  ni;e 
it  has  three  pair--  of  spic- 
Ul08       It    Is,   in   addition,   surrounded    l.\    a    capsule  fur- 

niahed  with  cilia,  by  means  "f  which  it  Bwims  about  in 
water.    The  segments  of  the  B,  latus(Fig.  2808)  are  wider 

than  they  are  Ion-.     The  largest  i-  about  ■'•■'<  mm,  long 

and    lo   to  12  nun.  broad.      The   uterus   is   brownish,  and 


Fio.  2300.— Ta-nia  Solium.  A, 
head  and  bodj  ol  tin-  worm  ; 
li.  a  single  segment  magnified. 


Fio.  8801.    Head  and  MagnJJ 
Ola  Sagiimtn. 


but 
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losctte-sliapcd.      The  opening'  of  ilie  genital  organs  is  on 

the  ilai  surface  and  is  indicated  by  a  central  thickening. 

The  head  is  club  shaped,  and  about 

^.j^  r^*^       2.5   nun.  long   and    1    nun.    broad. 

^ifc&S         /™^i\    Several  cases  of  pernicious  anaemia 

B^aflH  L  M     'l:1V('      '"'"      recently     reported 

I    which  this  parasite  was  found  and 
*Vx^V  iLiiJW     XV:,S  considered   to  be  the  cause  of 

"rs^'  tKHw     ''"'  :ma'"na- 

The  ova   of    the  distoma   lam  co 

latum,  or  of  the   D.   hepaticum, 

which    are    soinetiines    present    in 
man.  ma]    be  found  in   the  stools. 

They  may  be  recognized  by  the  presence  of  a  cover  on 

one   end.  by    their   oval  shape,  and    also    by   their  color, 

which  may  be  either  yellow  or 

brownish  yellow.      The  OVUm  of 

the  1).  hepaticum  is  about  140  m 
long  and  about  mi  h  wide  (Fig. 
2304).  That  of  the  ]>.  lamcola 
turn  i-  only  about  one  fourth  that 
Bize. 

Infusoria  arc  sometimes  found 
in  the  Btools,  i  specialh  in  cases  of 
chronic  diarrhoea.  They  are  supposed  to  have  entered  by 
the  mouth,  and  to  have  met  with  conditions  in  the  intes- 
tines favorable  to  their  dc\<  lopment.  A  large  amount  of 
mucus  i--  generally  found  asso- 
ciated with  them.,,  The  varieties 
most  commonly  present  an-  the 
paramoecium  coll  and  cercomo- 
nas  intestinalis,  The  former  may 
be  recognized  by  the  cilia  around 
the  mouth,  and  the  presence  of  a 
nucleus  and  one  or  two  contrac- 
tile vesicles.  They  are  oval  in 
t.  shape,  measuring  aboul  100  m  in 
length.  The  cercomonas  intcs- 
tinalis  is  pyriform  in  shape,  and 
has  anteriorly  a  single,  long 
cilium,  not  always  easily  recog- 
nized, which  it  uses  for  locomo- 
tion. It  is  only  about  one  tenth 
the  size  of  the  paramoecium. 
Both  these  infusoria,  when  pres- 
ent, seem,  as  far  as  their  iium- 
Ovumof  DistoD>:i  her  is  concerned,  to  bear  a  direct 

uepaticum.  ,     .  ,        .  .  r     , 

relation   to  the   intensity  of  the 

intestinal  catarrh,  disappearing  with  the  subsidence  of  the 

diseased  condition  of  the  bowel. 

Amoebae  bave  been  found  in  the  large  intestine  of  man 

in  catarrhal  conditions  of  the  bowel.  Those  that  have 
been  observed  vary  in  Bize  from  0.02  mm.  to  0.085  mm., 
and  posM-vs  very  active  movements.  Besides  vacuoles, 
they  contain  highly  refracting  granular  matter  Fig.  8805) 

as  well  as  a  nucleus 
and  nucleolus.  As 
accidental  contents 
there  may  be  pres- 
ent in  them  micro- 
cocci, \  ibrios,  bac- 
teria, disintegrat- 
ing epithelium,  red 

and     white     blood- 

corpuscles,  besides 

various    medica- 
ments found  in  the 
intestine, 
Meconium  differs 

from  faces  in  the 
entire  absence  of 
alimentary  debris. 
It  contains  a  large  amount  of  mucus,  with  intestinal  epi- 
thelial cell-,  tat.  cholesterinc,  and  a  great  number  of 
granules,  Some  of  which  are  albuminous,  the  rest  be- 
ing derived  from  the  coloring  matter  of  the  bile  ;  the 
albuminous  granules,  are  colored  blue  by  the  addition  of 
nitric  acid.  In  the  infant  that  has  lived  twelve  hours 
or  sn  and  nursed,  the  meconium   will  be  more  of  a   graj 


Fio.  230-1 


Fio.  2305.— Amoeba  Oolt     (Bnlenbnrg's  Real- 
Bncjd  i 
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color,  due  to  the  presence  of  some  milk  with  the  epithe- 
lium detached  from  the  oesophagus  and  pharynx. 

The  urine  is  a  rich  field  for  microscopical  investigation. 
Before  being  examined,  it  should  be  allowed  to  stand  for  a 
few  hours  in  a  tall,  conical  test-glass.  This  permits  the  de- 
posit of  any  morphological  elements  that  may  be  present. 
A  pipette  with  a  fine  aperture  should  be  taken,  and  its 


Fig.  2306. — Epithelium  Present  in  Urine.  1,  From  the  tnbes  of  the  kid- 
ney ;  2,  from  pelvis  of  kidney  and  ureters ;  3,  from  bladder  :  4,  from 
the  prostate  ;  5,  from  Cowper's  glands.     (Hofmann.) 

upper  end  closed  with  the  finger  and  introduced  to  the 
bottom  of  the  conical  glass.  On  lifting  the  finger,  the 
bottom  layer  of  fluid  with  its  contents  will  be  forced  into 
the  pipette.  It  can  now  be  transferred  to  a  slide  and 
covered  with  a  cover-glass.  Sometimes  it  is  desirable  to 
"  fix  "  the  elements,  so  as  to  preserve  them  unaltered  for 
future  comparison.  This  can  easily  be  done  with  the 
cellular  elements  by  the  addition  of  a  drop  of  a  one  per 
cent,  solution  of  osmic  acid  to  the  specimen  on  the 
slide  ;  or  by  placing  the  cover-glass  or  slide,  on  which 
the  specimen  is  placed,  over  the  mouth  of  the  bottle  con- 
taining the  acid  and  thus  exposing  it  to  its  vapor.  They 
may  be  subsequently  stained,  if  desired,  either  with  pi- 
crocarmine  or  methylene  violet.  If  it  is  not  desired  to 
make  a  permanent  preparation,  it  can  be  temporarily 
sealed  with  the  mixture  of  vaseline  and  paraffin e  referred 
to  previously. 

In  normal  urine  there  may  be  found  epithelial  ele- 
ments from  any  part  of  the  urinary  tract,  and,  in  the 
case  of  the  female,  some  large,  squamous  cells  from  the 
vagina  as  well.  Besides  these,  long  striated  masses  of 
mucus  may  be  present,  and  sometimes  may  be  mistaken 
for  casts. 

The  other  morphological  elements  present  in  normal 
urine  and  found  in  the  sediment,  vary  according  to  the 
length  of  time  that  has  elapsed  after  the  urine  has  been 
passed  ;  thus,  as  soon  as  it  cools,  salts  of  various  kinds 
may  be  deposited,  and  various  organisms  may  make  their 
appearance  as  the  result  of  fermentation.  Bacteria  are 
present  very  soon  after  urine  is  exposed  to  the  atmosphere. 
When  alkaline  fermentation  occurs,  the  character  of  the 
deposit  is  quite  different.  It  will  be  found  to  consist 
of  the  triple  phosphates  of  ammonia  and  magnesia,  or  of 
urate  of  ammonia,  with  a  few  granules  of  phosphate  of 
lime.  Small  globular  elements  of  a  vegetable  nature  are 
also  present. 

Micro-organisms  may  be  present  in  the  normal  urine  in 
the  case  of  females.  They  are  always  present  in  the 
mucus  of  the  vagina,  and  during  micturition  may  be  car- 
ried away  with  the  urine. 

The  pathological  elements  that  may  be  present  in  urine 


are  very  varied  ;  they  may  consist  of  cells,  precipitated 
chemical  bodies,  or  parasites. 

The  epithelial  elements  vary  in  appearance,  according 
to  the  part  of  the  urinary  system  from  which  they  come. 
Rounded  and  spheroidal  cells  with  well-defined  nucleus 
come  either  from  the  convoluted  tubules  of  the  kidney, 
from  the  loops  of  Henle,  or  from  the  deep  layers  of  the 
mucous  membrane  of  the  pelvis  of  the  kidney.  The 
cells  from  the  convoluted  tubules  are  granular  and  have 
a  distinctly  fibrillated  appearance.  In  the  looped  tubules- 
of  Ilcnle  the  cells  are  clear  and  flattened,  and  have  a 
small  flattened  nucleus.  These  cells  are  much  smaller 
than  those  from  the  bladder,  ureter,  or  vagina.  Their 
shape  is  different  from  that  of  the  deeper  layer  of  blad- 
der epithelium  ;  from  the  urethral  epithelium  they  may 
be  distinguished  by  the  cylindrical  shape  of  the  latter. 
Urethral  epithelium  (Fig.  2807)  may  sometimes  resemble 
that  from  the  kidney.  If  any  doubt  exists  as  to  the  ori- 
gin of  similarly  shaped  cells,  the  presence  of  albumen  in 
the  urine  will  be  quite  sufficient  to  show  that  they 
come  from  the  kidne}'.  Disease  may  materially  alter  the 
shape  and  appearance  of  these  cells,  so  that  when  seen 
separately  it  may  be  difficult  to  determine  their  origin. 
When,  on  the  other  hand,  although  so  changed,  they  are 
clustered  together  in  the  form  of  tubules  or  cylinders, 
their  origin  from  the  kidney  is  at  once  recognized.  The 
cells  may  he  so  filled  with  fatty  particles  as  to  completely 
obscure  the  nucleus  and  alter  the  shape  of  the  cell. 
Sometimes  the  flat  cells  from  Henle's  loop  are  spherical 
in  shape,  from  being  swollen  by  the  urine,  or  their  pro- 
toplasm may  become  opaque.  These  round  cells  may  be 
easily  distinguished  from  pus-cells  by  being  much  larger, 
and  having  only  one  well-marked  nucleus.  Some  of 
them,  however,  may  be  altered  in  appearance  by  the  di- 
vision of  their  nucleus,  giving  the  appearance  of  pus- 
cells  which  have  been  treated  with  acetic  acid.  The  fact 
of  two  or  more  nuclei  being  visible  without  the  acid  is 


Fig.  2307. — Epithelium  Present  in  Urine.  1,  From  male  urethra ;  2, 
from  female  urethra  ;  3,  from  Littro's  glands  ;  4,  from  vagina.  (Hof- 
mann.) 

quite  sufficient  to  distinguish  them  from  pus-cells  ;  fur- 
thermore, the  pus-cells  are  always  granular  in  appear- 
ance. 

Columnar  epithelium  may  be  found  in  the  urine,  in 
which  case  it  will  have  had  its  origin  either  from  the 
pelvis  of  the  kidney,  the  ureter,  or  the  Urethra.  The 
cells  are  conical  in  shape  ;  many  of  them  are  more  or  less 
caudate  in  form  and  mostly  irregularly  shaped,  some 
being  somewhat  triangular,  others  spindle-shaped.  They 
are  generally  about  twice  as  long  as  they  are  broad. 
The  caudate  cells  have  a  prolongation  at  one  end.    These 
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cells  may  be  from  the  pelvis  of  the  kidney  or  from  the 
ureter,  in  which  case  the]  must  in-  from  the  deeper  laj  i 
the  mucous  liuing  of  this  portion  of  the  tract  consists  ol 
Btratified  epithelium,  and  the  cells  of  the  superficial  lay- 
ers are  considerably  flattened,  while  the  deeper  layers 
consist  of  the  cells  above  described.  The  origin  of  these 
cells  can  be  learned  only  from  a  study  of  the  clinical 
symptoms.  If  these  symptoms  point  to  kidney  trouble, 
then  the  cells  mosl  likely  have  their  origin  in  the  pelvis 
of  the  kidney  or  in  the  ureter.  Sometimes  these  cells  arc 
imbedded  in  small  cylindrical  masses  of  mucus,  [n  the 
absence  of  clinical  symptoms  pointing  to  the  kidney,  it 
ma]  be  presumed  thai  their  source  is  the  prostatic  portion 
of  the  urethra.  Should  gonorrhoea  be  present,  pus  cells 
will  be  found  present  with  them  in  great  numbers,  and 
the  existence  of  the  gonorrhoea  would,  of  course,  point  to 

the  urethra  as  the  source. 

Pavement  epithelial  cells  may  also  be  present  as  the 
result  of  disease.  These  may  be  either  from  the  vagina, 
in  the  female  (Fig.  2307,  4),  or  from  the  bladder.  Those 
from  the  vagina  more  closely  resemble  the  squamous 
cells  of  the  mouth,  are  larger  and  thinner  than  the  blad- 
der epithelium,  and  have  a  warped  appearance.  Both  va- 
rieties are  considerably  larger  than  the  renal  epithelium. 


Fig.  2.'S08. — Pus  corpuscles  in  Urine.  1,  Unaltered  ;  8,  showing  amoeboid 
movements;  8,  treated  with  acetic  acid,  showing  nuclei  ;  4.  result  of 
pyelitis  :  5,  action  of  carbonate  of  ammonium,    i  Sofmann.) 

The  presence  of  these  cells  alone  docs  not  indicate  any 

abnormal  condition.      It  is  only  when  they  are  numerous 

and  are  associated  with  a  great  number  of- leucocytes  that 
they  are  to  be  considered  as  indicative  of  any  abnormal 
stale,  and  then  they  point  to  a  catarrhal  condition  of 
some  of  the  tracts  named.  If  the  urine  is  alkaline  the 
probability  is  that  the  source  of  these  cells  is  the  bladder; 
if  acid  their  origin  is  higher  up  the  tract. 

Leucocytes  and  mucous  corpuscles  are  grayish-white 
globular  bodies,  a  little  larger  than  the  white  blood-cell. 
They  are  generally  found  imbedded  in  some  Btringy  mu- 
cus.   These  cells  are  Indistinguishable  from  pus-cells,  ex- 

cepl  that  the  latter  generally  contain  more  lha le  nu- 

( leus,  «  hile  the  mucus-cell  has  but  one.  In  certain  condi- 
tions of  the  urine  the  cells  may  be  rendered  so  opaque  that 
it  is  impossible  to  make  .ait  the  presence  of  a  nucleus 

without  the  aid  of  acetic  at  id.  Sometimes  simply  dilut- 
ing the  urine  will  render  the  nucleus  visible.  The  nucleus 
ma\  sometimes  be  obscured  bj  the  presence  of  a  large 
number  of  granules.  Occasionally  amoeboid  movements 
may  be  observed  in  these  cells,  especially  if  the  urine  is 
neutral  or  feebly  alkaline,  as  sometimes  occurs  in  vesical 

catarrh  (Fig  3808).  The  leucocytes  may  be  so  few  in 
number  as  to  require  the  microscope  to  make  them  out.  or 


they  may  be  so  numerous  as  to  form  a  deep  layer  at  the 
bottom  of  the  vessel.  They  may  proceed  from  the  kid 
ney  ;  from  some  portion  of  the  urinary  tract  ;  or  from  an 
abscess  opening  into  it.     If  casts  are  present  this  fact  will 

point  Btrongl]  to  the  kidney  as  the  origin  of  the  leuco- 
cytes ;  but  in  the  absence  of  data  such  as  these,  we  can 
form  an  opinion  only  from  the  clinical  history.  The  leu- 
COCytCS  themselves  may  form  part  of  cylinders,  cither 
simply  with  hyaline  material  or  mixed  with  red  blood 
cells,  the  latter  occurrence  pointing  to  a  more  acute  patho- 
logical condition  of  the  kidney.  It  is  well  to  remember 
that    when   purulent   mine  is  also  alkaline  at  the   time  Ot 

emission,  or  very  shortly  after,  it  will  be  quite  possible, 
if  the  urine  is  not  examined  until  some  hour>  have  passed, 

that  very  few  leucocytes  may  be  observed.  The  alkaline 
urine  speedily  undergoes  let  mentation,  and  in  this  condi- 
tion acts  rapidly  on  the  purulent  deposit,  causing  the  cor- 
puscles to  swell  up  and  ultimately  to  become  disinte 
ed,  changing  the  entire  mass  into  one  of  a  distinctly 
gelatinous  appearance,  which  closely  resembles  mucus. 

Red  blood  globules,  so  long  as  they  retain  their  normal 
shape,  aie  readily  recognized.  The  degree  of  concentra- 
tion of  the  urine,  and  of  its  acidity  or  alkalinity,  will 
considerably  modify  their  appearance,  and  also  the  length 
of  time  during  which  they  may  be  recognized  under  the 
microscope  (Fig.  'J;j(J9).  They  are  rarely  found  adhering 
in  the  form  of  rouleaux.  Their  normal  shape  remains 
unchanged  for  a  considerably  longer  time  in  acid  urine. 

In   urine  of   low  specific   gravity,  they   swell    up  and   be- 
come spherical,  and  their  haemoglobin  becomes  dissolved 
in.  the  urine,  though  for  some  time  they  may  still  be  rec- 
ognized by  the  absence  of  a  nucleus 
-<1  and  by  their  homogeneous,  transpa- 

.  rent  appearance,  as  well  as  by  their 

^Y~     r\  r\     oxxtiine,  which  may  be  either  quite 
^-v         ^   O     regular  or  slightly  notched  orwavy. 
(J      a^^     In  alkaline  urine  the  corpuscles  rap- 
O/— \       ^L  A       idly  lose  their  coloring  matter.     If 
Q    Vi)         ®  •       the  red  corpuscles  are  agglutinated 
C")     6  i    ®    and  formed  into  cylinders  by  fibrin- 
^      V^-.      @       ous  exudations  around  them,  more 
C<  especially  if  they  have  the  form  and 

Fio.  2300. -Blood-corpus    shape  of  urinary  tubules,  it  will  be 

cles  in  the  Urine.         possible   at    *   to   lix   upon    these 

tubules  as  their  source.  Speaking 
generally,  the  blood  comes  from  the  kidney  when  the 
urine  is  of  a  brownish-red  or  smoky  color,  or  when  the 
blood  is  equally  mixed  in  it  and  small  in  amount  ;  in 
Buch  cases  the  blood-corpuscles  arc  deposited  very  slowly. 
Of  course,  in  such  exceptional  cases  as  injuries  to  the 
organ  involving  the  vessels,  the  blood  may  be-  profuse  ; 
so  may  it  be  at  times  \u  malignant  disease  of  the  kidney. 
The  presence  of  the  epithelial  cells  characteristic  of  the 
urinary  passages,  together  with  blood  in  the  urine,  points 
to  these  passages  as  being  tin-  source  of  the  blood.  If 
blood  is  passed  only  at  the  end  of  micturition,  or  if  it  is 
noticed  that  the  last  portion  of  the  urine  is  more  highly 

colored,  and  that  the  urine  itself  is  of  a  clear  red,  then  the 

blood  must  come  from  some  part  of  the  urinary  passages. 

In  such  cases  (lots  may  be  passed,  some  of  which  may 
have  been  a  few  hours  in  forming,  and  ma]  thus  have 
retained  the  mould  of  the  parts  from  which  they  come. 
The  clinical  history  will  help  in  forming  a  certain  diag- 
nosis. When  the  presence  of  blood  is  due  to  congestive 
conditions,  it  will   be  more   abundant  in  the  earlier  s' 

of  the  affection.  The  more  severe  the  inflammatory  af- 
fection, the  larger  the  amount  of  blood-corpuscles  pres- 
ent :  this  is  especially  the  case  in  acute  nephritis,  when  it 
is  not  at  all  an  unusual  thing  for  the  urine  to  be  highly 
colored  by  the  blood.  Growths  in  the  bladder,  both  be- 
nign    and    malignant,  may   give    rise    to    the  presence   ol 

blood.  Calculi,  by  mechanically  irritating  or  tearing  the 
bladder,  may  also  cause  alight  haemorrhages. 

Casts  area  frequent  result  of  diseased  conditions  of 
the  kidney.  Some  are  easily  seen  under  the  microscope ; 
others,  such  as  the  hyaline,  require  careful  illumination 
to  bring  them  into  view.  Where  the  Abbe  condenser  is 
used,  a  diaphragm  with  small  aperture  should  be  inserted 
beneath  it.    With  other  methods  of  illumination,  as  small 
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•an  aperture  as  it  is  possible  to  have  with  good  light, 
should  be  used,  as  much  better  definition  is  obtained  in 
this  way.  To  obtain  the  casts  for  permanent  mounting, 
they  may  be  prepared  as  recommended  by  Cornil  and 
Ranvier  :  one  cubic  centimetre  of  urine  is  mixed  with 
an  equal  quantity  of  one  per  cent,  osmic  acid  solution 
in  a  small  test-tube,  and  allowed  to  stand  for  twenty- 
four  hours  ;  then  a  small  quantity  of  distilled  water  is 
added,  the  mixture  is  agitated  very  gently,  and  is  allowed 
to  stand  in  a  conical  test-glass.  The  cylinders,  which 
will  now  have  assumed  a  brownish  or  black  color,  will 
fall  to  the  bottom  and  may  readily  be  separated  with  a 
pipette  and  transferred  to  a  slide.  A  drop  of  glycerine 
may  then  be  added  and  the  preparation  sealed. 

Casts  have  been  variously  classified  ;  the  principal 
varieties  are  hyaline,  epithelial,  granular,  and  bloody  ;  to 
these  may  be  added  fatty  casts. 

Hyaline  casts  are  quite  transparent,  and  consequently 
somewhat  difficult  of  recognition.  Treated  by  the  osmic 
acid  method,  they  are  easily  seen,  or  they  may  be  treated 
with  an  aqueous  solution  of  iodine  in  iodide  of  potassium, 
which  colors  them  yellow.  Prepared  in  this  way  they 
may  be  examined  at  once.  A  two  per  cent,  solution  of 
methylene  violet  is  also  a  very  useful  stain.     They  are  of 


Fig.  2310.— Hyaline  Casts.     (Peyer.) 

various  lengths  and  widths  ;  they  vary  between  10  m  and 
50  n  in  width  ;  usually  they  are  narrow,  retaining  pretty 
much  the  same  width  for  their  entire  length.  Some  are 
quite  straight,  others  are  curved  (Fig.  2310).  Their  ends 
may  be  either  rounded  or  abruptly  broken  off.  Not  in- 
frequently they  gradually  diminish  slightly  in  width  to- 
ward one  end  or  toward  both  ends.  The  cylinders  some- 
times contain  granular  matter,  which  is  occasionally 
spread  equally  throughout  the  cylinder,  or  may  be  col- 
lected at  either  end.  Small  fatty  granules  may  also  be 
found  in  those  cylinders ;  so,  also,  may  red  blood- 
globules,  leucocytes,  and  epithelial  cells.  '  These  bodies 
are  fixed  in  the  hyaline  substance  as  in  a  cement.  This 
hyaline  substance,  it  is  now  generally  conceded,  is  simply 
an  exudation  of  albumen,  which,  when  escaping  without 
other  elements,  constitutes  the  simple  hyaline  cast.  All 
casts  have  more  or  less  of  this  hyaline  matter. 

This  exudation  may  saturate  the  epithelial  cells,  which 
are  diseased  and  easily  loosened.  These  it  brings  with  it, 
aud  when  the  cells  are  present  in  great  numbers,  we  find 
the  epithelial  casts,  to  which  we  will  now  refer  (Fig. 
2311).  These  last-mentioned  casts  consist  simply  of  epi- 
thelial cells  washed  out  of  the  urinary  tubules  by  the 
urine  aud  the  exuded  albumen.  They  are  readily  recog- 
nized by  the  character  of  the  cells.     They  are  cloudy 


and  seldom  show  a  well-defined  border.  They  are 
always  more  or  less  considerably  swollen  by  fluid,  and 
are  in  a  state  of  degeneration.  When  this  degenerated 
epithelium   preponderates  in  the   cast,  consisting  as  it 


Fig.  2311.— Epithelial  Casts.    (Peyer.) 

does  then  of  granular  matter,  it  forms  the  granular 
cast  (Fig.  2312).  The  broken-down  fragments  of  the 
degenerated  epithelium,  together  with  cells  filled  with 
small  granules,  constitute  the  granular  matter  of  this 
cast.  Fatty  matter  is  frequently  mixed  with  these  cells. 
Under  the  microscope,  the  casts  appear  as  a  solid  plug, 
sometimes  shaped  at  one  end  like  the  neck  of  a  bottle, 
at  other  times  of  the  same  calibre  throughout,  with  their 
ends  rounded  off. 
Blood-casts  are  always  found  to  contain  hyaline  matter 


Fig.  2312.— Granular  Casts.     (Peyer.) 

as  well,  and  are  frequently  mixed  up  with  epithelial 
cells. 

Waxj-  casts  are  found  principally  in  amyloid  degenera- 
tion of  the  kidneys.  They  may  sometimes  be  found  in 
chronic  nephritis,  and  are  then  of  grave  import.  The 
cylinders  are   very   hard  and    refract  light  powerfully. 
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The]  have  a  peculiar  glistening  appi  arance  ami  air  quite 
homogeneous  Thej  are  verj  brittle,  have  a  well-de- 
fined  contour,  and  generally  presenl  a  Bomewhat  waxy 
appearance  (Pig   3318) 

l  ric  acid  cj  linden  an-  sometimes  found  in  the  i 
infants  at  the  breast,     infarcts  of  uric  acid  exist  at  the 
Bame  time  in  the  kidney.      The  cylinders  an-   reddish 
brown,  ami  have  a  coarsely  granulated  appearance. 

Bacteria  ami  micrococci  sometimes  form  cylinders  in 
suppurative  nephritis. 

The  parasites  found  in  the  urine  may  l"  ■  ither  animal 
or  vegetable.  The  animal  parasite  most  frequently  pres- 
ent is  iIk  ia  nia  echinococcus.  Complete  resides  may  be 
found  in  the  urine,  or  onlj  characteristic  parts  of  the 
hydatid,  as  the  booklets,  or  possibly  some  portion  of  its 
cysts.  When  presenl  there  are  almost  certainly  bl< 
cell-  ami  leucocytes  as  well.  The  presence  of  these  is 
due  in  the  rupture  of  the  cysl  of  either  the  kidney  or 
■  mi  neighboring  pari  into  the  pelvis  of  the  kidney 
or  ureter,  and  there  exciting  inflammation  with  it-  figu- 
rative results,  \  i/. ,  blood-cells,  leucocytes,  etc, 

Ova  of  the  distoma  haematobium,  some  of  which  may 
he  partially  developed,  may  also  he  found  in  the  urine. 
Haematuria  i-  occasionally  presenl  with  this  condition. 


Bhape,  with  small  hud-  frequently  seen  at  either  end  and 
a  vacuole  in  their  interior  These  cell-  vary  in  size,  hut 
average  aboul  that  ol  a  blood-corpuscle,  tor  which  they 

might    possibly   he   mi-taken.      This   may  lie  avoided   by 

observing  that  they  contain  no  granules,  and  by  their 
Bmootb  and  bright  exterior.  They  may  lie  observed  in 
the  left  "i  the  field  in  Pig,  281 ).  a-  well  a-  iii  other  parti 

i>l  the  same  figure.     Sarein:e.  Mich  a-  previous^  described, 

are  also  frequently  present,  and  are  supposed  to  have  ! 
formed  in  the  urine  previous  to  micturition.  They  arc 
very  Bimilar  in  shape  to  those  found  in  vomited  matter 
in  diseases  ol  the  Btomach,  bul  an-  somewhat  smaller. 
They  an-  found  both  in  acid  ami  alkaline  urine  More 
or  less  pain  in  tin-  back  is  usually  complained  of  at  the 
-aim-  time  that  these  organisms  are  found  in  the  urine. 
Sediment  of  urine  containing  sarcina?  will  most  likely 

also  have  triple  phosphates  a-  well  a-  calcium  .-alts. 

Tubercle-bacilli  have  been  observed  in  some  cai 
tubercular  diseases  of  the  kidney  or  of  the  urinary  pas- 
They  have   been  observed  a-  short  rods  within 
epfthelia  in  the  deposit  at  the  bottom  of  the  vessel. 

Penicilium  glaucum,  or  mould  fungus,  i-  often  met 
with  in  the  urine,  forming  a  network  or  mycelium,  as 
seen   in   Fig.   2314.     it  is  frequently  met  with  in  albu- 


FlO.  2313.— Wuxy  Casts.     i  Pcycr.  I 

The  ova  an-  oval-shaped  bodies  with  a  more  or  less 
pointed  extremity,  which  represents  a  rudimentary  an- 
chor. 

Embryos  ol  Blaria  sanguinis  hominis  may  be  presenl 
in  chylous  urine  They  are  small  serpentine  bodies  with 
very  active  movements.  They  are  aboul  as  thick  as  a 
red  corpuscle  and  about  one-tenth  of  a  millimetre  in 
length  i-ee  111 1.  Pathology  of  the). 

Micro-organisms  an-  found  in  freshly  passed  urine  in 
various  Infective  diseases,  such  a-  diphtheria,  recurrent 
fever,  etc. ,  also  In  cystitis  ami  pyelo  nephritis.  Tubercle- 
bacilli  are  found  in  urn  genital  tuberculosis,  and  gono- 
cocci  in  gonon  b 

Normal  mine  i-  free  from  bacteria  whan  first  passed, 
hut,  when  exposed  to  the  air  for  Bome  time,  is  crowded 
with  them.  They  are  developed  from  those  floating  in  the 
air  and  deposited  in  the  urine.  Certain  diseased  conditions 

which  favor  an  alkaline  ferment  at  i>  in  of  the  urine  within 

the  bladder  are  found  t"  he  accompanied  by  the  presence 

of  bacteria.  This  may  lie  due  in  Borne  i  ases  i"  the  intro- 
duction of  these  micro-organisms  within  the  bladder  by 

means    of    the    catheter.        In    BOme    BpecimenS  Of    di-ea-ed 

urine-.  Buch  as  diabetic,  yeasl  cells (torulae  cerevisiee)  may 
'..    observed,     They  may  he  recognized  by  their  oval 


Fig.  2314. — Funui  in  Urine.      This  fipurc   shows   penicilium  glaucum, 
aarcinaa,  torulae,  leptotbrix  fllamenta,  etc.   (Pejw.) 

minous  urine,  or  in  urine  containing  a  large  amount  of 

mucus,  hut   die-  a-  si as  the  urine   heconies  alkaline. 

The  sporules  are  of  an  elongated  oval  shape  and  vary 
greatly  in  size,  and  are  frequently  observed  in  a  bud- 
ding condition  as  seen  in  the  upper  pari  of  Figure  2-W  I. 
where  they  assume  somewhat  of  a  star  shaped  appear- 
ance. Prom  these  long  spores  elongated  cellular  shoots 
give  off  branched  tufts  of  sporules  on  the  surface  of  the 
urine. 

Oidiura  lactis  i-  sometimes  found  in  diabetic  urine. 

Filaments  of  leptothrix  an-  of  occasional  occurrence  in 
the  urine.  In  Fig.  '2-U  1  they  may  lie  recognized  a-  vi  i\ 
tine  threads  Been  in  various  parts  of  the  field. 

The  gonococcUS  is  a  micrococcus  discovered  by  Ncis- 
which,  he  says,  is  the  cause  of  the  infectious  nature 
of  gonorrhoea.  Besides  being  present  in  the  purulent 
discharge  from  the  urethra,  it  is  also  found  in  the  dis- 
charge nf  gonorrhoea]  ophthalmia  M.  Qabriel  Rous  (of 
Lyons)*0  says  that  by  the  following  procedure  tin1  gono- 
cocci  can  he  diagnosed  with  certainty.     The  cover-glass 

preparation,  made  in  the   Usual  way.  is  colored   either  hy 

methylene  blue  or  gentian  violet,  and  is  then  treated 
with  Gram's  solution  of  iodine  for  two  or  three  minutes. 

This  fixes  the  aniline  colors  on  the  micro-organisms  ex- 
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clusively,  and  not  on  the  anatomical  elements.  If  now 
examined,  it  will  be  found  that  the  micro-organisms  are 
in  tins  way  colored  either  blue  or  violet,  according  to 
the  dye  used.  Should  any  doubt  exist  as  to  their  true 
nature,  the  preparation  should  be  treated  with  alcohol, 
and  recolored  with  eosine.  If  the  micro-organisms  are  of 
a  blennorrhagic  nature  they  will  be  decolorized,  and  rec- 
ognized only  with  great  difficulty  ;  whereas,  if  they  are 
cocci  from  other  sources,  they  will  retain  their  blue  or 
violet  color  on  a  rose-colored  ground.  They  are  round 
micro-organisms,  rather  large,  about 
0.8  u  in  diameter.  They  are  rarely 
found  as  zoogloea,  but  usually  in 
couples  in  a  state  of  semi-division, 
arranged  in  a  figure-of-8  form.  They 
generally  adhere  to  the  surface  of 
the  pus-cells  (Fig.  2315),  or  are 
placed  superficially  within  the  cells.  FlG#  28l5.-Gono^ccus. 
To  a  less  extent  others  are  found  be-  (Neisser.) 

tween  the  cells,  in  which  case  they 
are  frequently  separated  from  one  another  by  a  hyaline, 
jelly-like  substance. 

This  form  of  coccus  does  not  exist  in  other  inflamma- 
tions of  the  urethral  mucous  membrane.  The  bacteria 
of  other  suppurative  conditions  will  not  cause  the  specific 
disease. 

Spermatozoa  are  occasionally  found  in  the  urine  in 
cases  of  spermatorrhoea  ;  especially  in  the  urine  passed 
the  first  thing  in  the  morning.  As  a  rule,  the  urine  is 
cloudy  in  such  cases,  the  spermatozoa  being  found  in  a 
mass  of  granular-looking  flakes.     Spermatozoa  may  also 


Fig.  2316. — Spermatozoa  in  Urine.     (Peyer.) 

be  found  in  urine  passed  after  coition,  from  some  of  the 
semen  having  remained  behind  in  the  urethra. 

Cancer-cells  are  sometimes,  but  rarely,  found  in  urine. 
In  such  cases  they  are  likely  to  have  their  origin  in  a 
growth  involving  the  wall  of  the  bladder.    - 

Fragments  of  villous  growths  which  have  sloughed  off 
may  sometimes  be  found  in  the  urine.  Crystals  of  hae- 
matoidine  may  be  seen  in  these  fragments.  Treating  the 
specimen  with  glycerine  renders  them  more  distinctly 
visible. 

The  crystals  that  may  be  present  in  the  urine  are  very 
numerous.  The  presence  of  some  of  these  will  indicate 
a  diseased  condition  of  some  portion  of  the  urinary  appa- 
ratus, while  others  are  of  no  clinical  import. 

Uric  acid  crystals  may  exist  in  normal  urine,  but  if 
they  are  found  immediately  after  the  urine  is  passed,  the 
condition  is  a  pathological  one,  as  it  points  to  the  proba- 
bility of  a  calculus  being  formed  in  the  kidney.  Some 
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Fig.  2317.— Uric  Acid  in  the  "Whetstone' 
form  and  arranged  as  rosettes. 


^ 
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care  is  required  in  searching  for  them,  as  they  may  be 
completely  obscured  by  the  presence  of  amorphous  urates. 
In  such  a  case  it  is 
necessary  to  heat  the 
urine  to  50°  C,  thus 
dissolving  the  urates, 
and  filtering  rapid- 
ly. The  urates  pass 
through,  leaving  the 
insoluble  uric  acid 
crystals  on  the  filter. 
Crystals  of  uric  acid 
vary  both  in  size  and 
shape ;  some  are  so 
large  as  almost  to  be 
visible  to  the  naked 
eye ;  others  require 
high  magnifying 
powers  in  order  to  be 
seen.  They  are  red- 
dish-brown in  color, 
sometimes  with  a 
slight  orange  tint.  These  colors  give  the  deposit  the  ap- 
pearance of  cayenne  pepper.  They  are  never  colorless, 
while  all  other  crystalline  deposits  may  be.  They  are  very 
often  found  occurring  as 
«*^^  ^^Z^'       ..        rosettes  made   up   of  oval- 

^^s^    v.*^"    snaPed   plates  (Fig.   2317) ; 

or  plates  may  occur  singly 
either  as  rhomboids  or  oval- 
shaped,  with  sharp  angles. 
Some  of  the  rhombic  plates 
have  blunt,  rounded  cor- 
ners, and  resemble  a  whet- 
stone. Sometimes  they  are 
hexagonal,  sometimes  rec- 
tangular, or  they  may  be 
m        ^^"  barrel-shaped.      Rows   o  f 

%       fe      *        i 1      these  crystals  are  occasion- 
ally found  having  the   ap- 
pearance of  long  cylinders, 
JRJ%    0^~^k    fVi  from  the  fact  of  their  being 

frapW  t&  mr  J^SO  deposited  on  accidental  im- 
purities, as  hairs  or  threads. 
If  there  is  any  doubt  as  to 
the  nature  of  these  crystals, 
it  can  readily  be  removed  by 
the  addition  of  an  alkali— soda  or  potash— when  it  will 
be  found  that  the  crystals  are  dissolved,  having  been 
changed  into  the  soluble  urates.  They  can  then  be  pre- 
cipitated in  the  form  of  hexagonal  plates  by  a  drop  of 
acetic  or  of  hydro- 
chloric acid. 

The  urates  are 
the  most  common 
precipitates  found 
in  the  urine.  They 
occur  as  small 
granules  irregu- 
larly grouped. 
They  are  the  least 
important,  and  yet 
the  most  common, 
of  all  the  urinary 
deposits.  The  urine 
containing  excess 
of  urates  is  per- 
fectly clear  when 
passed,  but  as  it 
cools  the  salts  are 
deposited,  causing 
it  to  become  cloudy 
and  muddy  -  look- 
ing, sometimes 
with  a  deposit  of 
brick-colored  sedi- 
ment. Occasional- 
ly, especially  in  the  case  of  children,  it  has  a  "  milky" 
aspect.     This  cloudiness  is  due  to  the  deposit  of  amor- 
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Fig.  2318.— Uric  Acid  in  its  "  Dumb 
bell  "  and  other  Shapes. 


Fig.  2319.- 


Urate  of  Soda. 
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phous  granules  of  mate  of  Boda  (Fig.  3810).  Sometimes, 
however,  this  Ball  forms  definite  round  bodies  with  spikes 
projecting  from  them,  li  is  found  in  great  abundance 
in  febrile  conditions ;  also  frequently  after  excesses  in  diet, 

etc.    The  urate  of 

«•  </T7N;f:  *.  *j         ammonia   (Fig. 

F         ^x    \-~  ^jBr'^  2:i20)formsbrown- 

^jhf*''^^  \.  >w  >■ —  r^i_y  colored  spheres, 
J  aOd  which  are  occa- 
sionally (iouhle. 
Ii    resembles   the 

mate  of  soda,  only 

the    bodies    from 

Which    the    spikes 

project  are  more 
globular;  This  de- 
posit is  rare,  and, 
when  present,  it 
is  generally  found 

in    alkaline   urine, 

accompanied     by 

earthy  phosphates. 
Fio.  8880.— Precipitate  Formed  of  Urate  of  Am     Phosphates       are 
monla,  Earthy   Phosphates,  and   Oxalate  of  ,      •         \  1    ' 

urine  only  when  it 
is  alkaline  or  very  feebly  acid.  They  are  also  deposited 
during  alkaline  fermentation.  Three  earthy  salts  are 
found  as  tHie  result  of  combination  with  phosphoric  acid, 
viz.,  calcium  phosphate,  magnesium  phosphate,  and  the 
ammoniaco-magnesian  phosphate.  The  calcium  phos- 
phate occurs  most  commonly  as  amorphous  granules  ;  it 
sometimes,  but  very  rarely,  occurs  as  club-shaped  crys- 
tals with  broad  oblique  bases,  or 
as  acicular  or  star  shaped  crystals 
(Fig.  3821).  This  salt  is  insolu- 
ble in  water,  but  is  speedily  dis- 
solved by  the  addition  of  an  acid. 
This  serves  to  distinguish  it  from 
uric  acid,  for  which  it  might  be 
mistaken,  the  acid  having  DO  ef- 
fect mi  the  latter  ;  furthermore, 
uric  acid  crystals  are  colored, 
which  is  not  the  case  with  crys- 
tals of  the  calcium  salt.  It  is 
only  when  the  urine  is  alkaline 
that  this  salt  is  present  as  a  de- 
posit. ( )n  heating  urine  contain- 
ing it   a   precipitate   resembling 

albumen  is  produced,  which  readily  disappears  on  the  ad- 
dition of  a  drop  of  acid.  Phosphate  of  magnesia  is  of 
rare  occurrence.  When  present,  it  is  in  an  amorphous 
form. 

The  ammoniaco-magnesian  phosphate,  called  also  triple 
phosphate,  is  the  more  common  of  the  phosphates  in  the 

Urine.      It    is   present    only   when   the   urine  is  alkaline  or 
feebly    acid.      It    usually    occurs    with 

phosphate  of  lime.  It  consists  of  right 
rhombic   prisms,   which  refract    liirht 

Well     and    have    smooth    surfaces    and 

sharp  edges  (Fig.  3832;  other  Bhapes 

Of  in  stals  are  seen  in  Fig.  3328).  Some- 
times it  is  found  in  the  form  of  feathery 
crystals  (Fig.  3834),  which  disappear 
completely  on  the  addition  of  acetic 
acid.     This  fact  serves  to  distinguish 

them  from  calcium  oxalate,  which  is 
not  at  ted  On  by  the  acid.  The  pres- 
ence of  these  s;,||s  in  the  urine  immedi- 
ately after  it  has  been  passed  is  very 
significant,  as  pointing  to  the  presence 

01    an    intravesical    fermentation,    due 

probablj  to  an  inflammatory  condition 

of  the  bladder. 
<  Oxalate  of  lime  occurs  in  the  urine 

in  two  forms,  that  of  colorless,  quadri- 
lateral, octahedral  crystals  which  refract  light  Btrongly 
(Fig,  3835),  and  also  of  colorless  dumb-bells ;  Bometimes 
thej  occur  as  rectangular  plates  with  diagonal  lines 
running  from  the  angles,  resembling  an  envelope  in  shape 


Fie  8321.-  Star-shaped  Crys- 
tals of  Calcium  Phosphate. 


Ki<;     8888,     Triple 

Phoaphata   (ammo 

niai 

phosphate)  :     moot 

tnqai 


These  crystals  are  all  insoluble  in  water  and   acetic   acid, 

but  soluble  in  Btrong  mineral  acids.    Their  insolubility 

in  acetic  acid,  as  mentioned   before,  distinguishes  them 


from  phosphates,  as  does  also  their  insolubility  in  alkalies 
distinguish  them  from  uric  acid.  The  free  use  of  certain 
vegetables,  as  rhubarb,  or  of  fruit,  such  as  oranges,  has 


Fio.  2324. — A.mmoniaoo-magoeaiaa  PhnFphato.    (Peyer.) 

a  tendency  to  cause  their  presence  in  the  urine.     These 
crystals  are   frequently  found   in  catarrhal   jaundice,  and 

in  diabetes  melhtus;  they  are  also  frequently  observed 
in  the  urine  of  patients  recovering 

from  acute  febrile  diseases,  The 
SO-called  "oxalic  acid  diathesis"  is 
associated  with  this  deposit  in  the 
urine,  as  well  as  with  a  dyspeptic 
and  hypochondriacal  condition. 
Cystin    is   very    rarely   met  with  in 

the  urine,    when  present,  it  is  gen- 
erally in  urine  slightly  acid  and  yellowish  green  in  color. 

It  is  (dinposcd  of  hexagonal  Hat  plates,  which  overlap 


* 


Fio.    8885.— Oxalate    of 
Lime, 
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one  another  by  their  flat  surfaces,  thus  forming  lami- 
nated groups  (Fig.  2326).  They  have  a  pale  lemon  color, 
which  turns  slightly  greenish  on  exposure  to  the  air  and 
light.  Urine  containing  cystin  has  usually  a  peculiar 
odor,  resembling  decayed  cabbage.  By  some  the  odor  is 
supposed  to  more 
closely  resemble  that 
of  sweetbrier.  Cys- 
tin might  be  mistaken 
for  uric  acid  crystals, 
but  may  be  readily 
recognized  by  the 
fact  that  it'does  not 
give  the  murexide 
reaction,  and  also  by 
its  ready  solubility 
in  hydrochloric  acid 
and  oxalic  acid.  A 
better  distinguishing 
characteristic  is  to 
allow  a  drop  of  aqua 
ammonia?  to  run  un- 
der the  cover-glass. 
This     dissolves    the 


Fig.  2326.— Cystin. 


cystin,  but  has  no  effect  on  uric  acid,  unless  heat  is  ap- 
plied. In  the  course  of  a  few  minutes  the  cystin  will 
again  appear  as  hexagonal  plates,  owing  to  the  evapora- 
tion of  the  ammonia.  If  there  is  any  delay,  adding  a 
drop  of  acetic  acid  will  hasten  the  re-precipitation.  Cys- 
tin might  also  be  mistaken  for  the  earthy  phosphates.  A 
drop  of  acetic  acid  will  remove  all  doubt,  as  it  has  no  ef- 
fect on  the  cystin,  but  dissolves  the  phosphates. 

Tyrosin  and  leucin  are  met  with  only  in  extremely 
rare  cases.  They  are  occasionally  found  in  acute  yellow 
atrophy  of  the  liver  and  acute  phosphorus  poisoning,  and 
in  certain  diseases  in  which  there  is  rapid  wasting.  In- 
deed, their  presence  denotes  extensive  as  well  as  rapid 
destruction  of  the  hepatic  cells.  When  present  in  excess 
in  the  urine,  all  that  is  necessary  is  to  evaporate  a  drop 
of  the  urine  on  a  glass  slide  and  place  it  under  the  micro- 
scope, when  they  will  be  readily  seen.  Leucin,  when 
present  in  the  urine,  occurs  as  round,  oily-looking  drops, 
having  the  appearance  of  fat,  but  unlike  fat  in  that  they 
are  insoluble  in  ether.     Sometimes  they  occur  as  small, 


Fig.  2327. — Various  Forms  of  Leucin. 

smooth  spheres,  as  seen  in  a,  Fig.  2327,  or  as -hemispheres, 
b ;  others  may  have  a  stratified  appearance,  somewhat 
resembling  starch  granules,  as  seen  at  c.  Tyrosin  crys- 
tallizes as  fine  needles,  which  have  a  tendency  to  run  to- 
gether, forming  sheaves  and  rosettes  and  variously  shaped 
clusters,  as  seen  in  b,  Fig.  2328.  They  may  also  be  pres- 
ent as  isolated  needles  with  a  silky  lustre,  as  shown  at  a. 

Haematoidine  has  been  occasionally  found  in  the  urine 
in  the  form  of  small  rhombic  tablets.  The  cases  in 
which  it  has  been  observed  have  been  pyelo-neph ritis, 
villous  tumors  of  the  bladder,  and  various  acute  affec- 
tions of  the  kidney. 

The  Skin. — The  perfectly  healthy  skin  is  seldom  free 
from   micro-organisms.     This  is  especially  the   case   in 


parts  which  are  plentifully  supplied  with  sweat-glands 
so  as  to  retain  a  certain  amount  of  humidity  on  the  sur- 
face. In  the  drier  portions  of  the  skin  these  organisms 
are  rarely  found. 

Bizzozero,  who  has  paid  especial  attention  to  this  sub- 
ject, describes  at  least  three  forms  as  being  met  with  in 
the  healthy  skin.  He  employs  the  following  methods 
for  demonstrating  these  organisms  :  The  fat  is  first  re- 
moved from  the  epidermis  by  washing  with  alcohol  and 
ether.  The  epidermic  scales  are  then  submitted  to  either 
one  of  the  three  following  methods  :  a  drop  of  a  fifty  per 
cent,  solution  of  acetic  acid  or  of  a  ten  per  cent,  solution 
of  caustic  potash  is  added  to  the  scrapings  of  the  epider- 
mis placed  on  a  glass  slide,  and  a  cover-glass  is  placed 
on  this  and  then  examined  ;  or  the  scrapings  are  exam- 
ined in  glycerine  slightly  colored  with  methylene  blue  ; 
or  a  cover-glass  preparation  is  made  alter  allowing  them 
to  soak  for  about  fifteen  minutes  in  a  fifty  per  cent,  so- 
lution of  acetic  acid  and  teasing  them  out.  The  acid  is 
then  driven  off  by  gentle  heat,  the  cover-glass  passed 
through  the  flame  of  a  spirit-lamp,  and  some  nuclear 
stain,  such  as  methylene  blue,  allowed  to  act  on  the  prep- 
aration ;  after  which  it  is  washed  in  distilled  water,  al- 
lowed to  dry,  and  then  mounted  in  Canada  balsam.  The 
micro-organisms  may  also  be  seen  by  rubbing  a  cover- 
glass  over  the  skin  and  then  passing  it  through  the  flame 


Fio.  2328.— Tyrosin. 

of  a  spirit-lamp  or  Bunsen  burner  three  times,  as  for  tu- 
bercle-bacilli,  coloring  with  gentian  violet  or  fuchsin, 
and  mounting  in  Canada  balsam.  It  is  advisable  to  wash 
the  cover-glass  with  chloroform  to  remove  any -fat  that 
may  adhere  to  it.  In  some  places,  especially  where  there 
is  much  furfuraceous  deposit,  the  organisms  are  large. 
The  three  varieties  described  are  :  1.  Spherical  cells  with 
a  thick  membrane  and  homogeneous  contents,  averaging 
3.5  to  4. 5  n  in  diameter.  On  some  part  of  their  contour  a 
bud  of  homogeneous  appearance  may  be  observed.  Noth- 
ing like  threads  is  present.  This  fact,  and  the  process  of 
budding,  led  Bizzozero  to  give  this  parasite  the  name  sac 
charomyces  spherique.  2.  Other  cells,  smaller  and  paler 
than  the  above,  but  with  a  more  uniform  diameter,  their 
length  being  about  3.5  ^  and  their  transverse  measure- 
ments 2.3  to  2.6  fi.  Their  membrane  is  more  delicate 
than  the  first  named,  the  granules  being  more  brilliant. 
These  bodies  also  have  a  bud  in  some  part  of  their  con- 
tour, generally  at  either  pole. .  3.  The  third  form  em- 
braces the  micrococci  and  bacteria  which  are  present  in 
sweat.  The  micrococci  are  generally  found  in  couples 
and  are  remarkable  for,  their  large  size,  their  diameter 
averaging  about  1  p 

A  very  large  number  of  bacillary  bodies  are  found 
mixed  up  with  the  epithelial  elements  disengaged  by  the 
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ii  of  tin'  feet.    This  Is  especially  bo  with  reference  to 
the  Interdigital  epidermis.    These  bacilli  vary  in  size 


Fig.  232'J. 


-Qronps  <>f  Conidia,  with  Tubular  Filaments,  in  Pityriasis 
Versicolor.    ( Neumann.) 


from  2.5  to  4.5  p   in  length.     Very  delicate   filaments, 
measuring  about  0.4  to  O.'J  m  in  diameter,  are  also  found 

mixed  up  with  the  epithe- 
lial elements.  Bizzozero 
considers  them  to  beli  mg 
to  the  Mime  botanical  order 
as  the  leptothrix,  hence 
lias  named  them  L.  epider- 
mis. Be  lias  sometimes 
found  a  similar  vegetation 
between  the  scrottftn  and 
thigh. 

Cocci  have  been  de- 
scribed as  being  the  cause 

of  alopecia  areata,  lint  ex- 
actly the  saine  cocci  have 
been  found  on  healthy 
skin.31 

Parasitic  I >:.■<,, is, sof  the 
Skin.  —  .Method  of  exami- 
nation :    Scrape,    with    a 


Pio.  2330.—  Herpes  Tonsurans,  Rhow- 
Ing  Disjointed  Rnd  Isolated  Conidia 
between  the  Epidermic  Cells.  (Neu- 
mann.) 
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perfectly  clean  knife,  enough  epidermis  to   include  the 

Suspected  pari  ;  place  on  a  glass  slide 
and    then   add   a   drop   of    a    twenty    to 

forty  percent,  solution  of  caustic  potash 

Or  soda,  and  put  on  the  cover  "lass. 

Hair  containing  fungi  may  readily 
he  distinguished  from  norma]  hairs,  by 
the  naked  eye.  by  treating  them  with 
chloroform.  Placing  the  hairfortwo 
or  three  minutes  in  the  chloroform,  and 
then  allowing  it  to  dry,  causes  the  dis- 
eased part  to  assume  a  chalky-white 
appearance.  In  herpes  tonsurans,  for 
instance,  the  bulb  of  the  hair  is  free 
from  the  fungus,  and  is  unaffected  by 
chloroform,  and  consequently  retains 
ils  normal  color,  whereas  in  favus  the 
bulb  becomes  white  through  the  chlo- 
i  in  treatmenl  ;  in  the  latter  affec- 
tion the  bulb  of  the  hair  N  in\  aded  by 
the  fungus, 

The  commonest  of  the  parasitic  skin 
diseases  is  pityriasis  versicolor,  it  con- 
sists of  brownish-yellow   spots,  easily 

removed     with     the     finger-nail,     sonie- 

times  barelj  as  large  as  a  pin's  head, 
and  sometimes  covering  large  portions 

of  the  trunk.  It  i-  ne\  I  r  Been  in  chil- 
dren nor  in  old  people      The  fungus 

COnsistS  of  threads  or  h>  ph :e 

w  id ihs  surrounding  spores  arranged  in 
groups,  as  conidia  (Fig.  2329).      These 

spores  are  generally  round,  oi  variable 
.-i/e.  but  usually  si  line  what  smaller  I  hail 
8   red    blood-cell.      The\    measure  f|.,ni 

•l  to  6  u  in  diameter,  although  they  are  sometimes  as  large 
as  8  ft.    They  have  a  large,  round,  yellow  nuchas,  sux- 
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fro 


.if    Herpes 

nidls      and 
Chains    of    - 

.Mil.) 


rounded  by  protoplasm  of  a  bright  and  transparent  char- 
acter. The  nucleus  occupies  nearly  the  whole  cell,  aud 
gives  it  somewhat  the  appearance  of  a  non-nucleated 
cell,  bavins  a   wall   with  double 

contour.  The  h_\  pine  have  long 
articulations.  They  very  rarely 
branch,  but  spread  themselves  in 

every  direction  between  the  epi- 
thelial elements. 

The  tricophyton  tonsurans 
(tinea  tonsurans,  herpes  tonsu- 
rans) Is  the  parasite  present  in 
ring  worm    of    the    scalp.     It 

may    be     readily     observed    by 

softening  the  integument  in- 
vaded by  the  parasite  with  a 
solution  of  caustic  potash,  then 
scraping  and  transferring  to  a 
slide,  and  examining  without 
any  further  preparation  ;  or  it  may 
be  examined  in  glycerine.  It  con- 
sists of  a  mycelium  and  spores. 
The  threads  of  the  mycelium  are 
wavy  ami  branching,  forming  a 
network  (Pig.  2330).  The  fila- 
ments are  from  2  to  '.)  u  in  diam- 
eter and  of  variable  length,  and 
contain  some  bright  granules.  The 
spores  have  a  mean  diameter  of  U 
M,  and  are  round  or  oval  in  shape. 
They  may  form  conidia  chains  in  the  hair-follicles  or  in 
the  hairs  themselves  (Fig.   2381).    These  subsequently 

develop    into    tubes.       This   causes   the    hairs   to    become 
brittle  and  rigid,  and  in  consequence  of  breaking  off  ir- 
regularly they  have  a  ragged  appearance. 
In  over  85  per  cent,  oi  the  cases  of  parasitic  sycosis  the 


Tig.  Z882.—  Hi.ir  in  Ryco 
►  is.  showing  Conidia  in 
Groups  and  Chains  on 
aii.l  bet  ween  the  Fibrillse. 
(Neumann.) 


Fio.  3888.— Favus,  showing  Spores  and  Mycelium,  also  Epithelial  Dibria. 


disease  is  preceded  by  herpes  tonsurans,  in  which  ease 

lame  parasite  will"  be  found,  that  is.  the  tricophyton. 

in  the   form   of  spores,  cither  as  conidia   or  in   chain-like 

form  in  the  hairs,  with  or  without  mycelium  (Pig.  ^j:}-,'). 
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Favus  is  a  parasitic  disease  due  to  the  presence  of  a 
fungus  (achorion  Schonleinii)  with  spores  and  mycelium. 
When  examined  microscopically,  it  is  seen  to  consist  of 
some  flattened  scales  from  the  upper  layer  of  the  epider- 
mis, mixed  with  threads  of  mycelium  of  varying  thick- 
ness. These  threads  are  seen  to  branch  dichotomously 
and  to  have  mixed  up  with  them  numerous  spores,  ei- 
ther singly  or  arranged  as  conidia.  Fat-cells,  fragments 
of  disintegrated  tissue,  and  finely  granular  elements  are 
mingled  with  the  mass  (Fig.  2333).  The  spore-bearing 
tubes  seldom  contain  more  than  five  or  six  spores,  whose 
diameter  is  6  or  7  n.  The  spore  enters  alongside  the  root 
of  the  hair,  and  the  mycelium  penetrates  into  the  hair 
itself.  Both  spores  and  mycelium  invade  the  surround- 
ing epithelium,  setting  up  inflammation,  loosening  the 
cement-substance  of  the  cells,  and  giving  rise  to  the  for- 
mation of  scales  and  crusts  on  the  surface  of  the  skin. 

The  animal  parasites  found  on  the  surface  of  the  skin 
are  very  few.     The  acarus  scabiei  is  found  on  the  surface 


Fig.  2334.— Acarus  Scabiei. 

of  the  skin,  especially  on  the  flexor  side  of  the  wrist- joint, 
on  the  contiguous  surfaces  of  the  fingers  and  interdigital 
folds,  in  the  axilla,  and  elsewhere.  The  parasites  may 
be  recognized  by  the  characteristic  grooves  made  by 
them.  These  are  tortuous,  and  vary  in  length  from  one 
to  ten  millimetres.  They  gradually  deepen  and  termi- 
nate in  a  vesicle,  in  which  the  parasite  is  found.  The 
course  of  the  groove  may  be  observed  by  the  naked  eye  ; 
on  examining  with  a  lens,  small  white  points  inter- 
mingled with  a  dark,  granular-looking  substance  may  be 
observed.  The  white  points  are  the  ova  of  the  animal,  the 
dark  matter  being,  most  likely,  dust,  or  excrementitious 
matter.  These  grooves  frequently  contain  as  many  as 
forty  or  fifty  ova  each,  in  various  stages  of  development. 
About  the  fourteenth  day  the  newly'  growing  animal  is 
observed  to  move  about  in  the  ovum,  from  which  it  es- 
capes, and  working  its  way  along  the  crevices  in  the  skin, 
perforates  it.  It  is  this  that  causes  the  intense  itching. 
This  is  very  much  increased  by  warmth.  It  is  the  fe- 
male only  that  burrows.  The  parasite  resembles  a  tor- 
toise in  shape  It  has  eight'  legs,  four  placed  anteriorly, 
with   the   head   between   them,  the   other   four   behind. 


The  former  have  suckers,  and  the  latter  hairs  (Fig.  2334). 
The  female  is  larger  than  the  male.  It  may  be  lifted  out 
of  the  furrow  by  means  of  a  needle  or  fine 
lancet. 

The  acarus  folliculorum  is  occasionally 
found  in  normal  as  well  as  in  diseased  con- 
ditions, in  the  sebaceous  glands  of  the  nose 
and  other  parts,  such  as  the  face  and  ears, 
especially  in  fat  persons.  It  measures  from 
about  85  to  125  ft,  and  is  about  20  fi  broad. 
It  has  a  proboscis  on  its  head  which  is  fitted 
closely  to  the  thorax.  Its  abdomen  is  about 
three  times  the  length  of  the  thorax,  and  has 
no  feet  attached,  the  eight  that  the  parasite 
has  being  connected  with  the  thorax. 

The  Cysts  and  their  contents   that  most 
frequently  come  under  the  observation  of  the 
clinical    microscopist    are  :    Hydatid    cysts,  Fig.   2335.  — 
ovarian   cysts,  dermoid,  colloid,  and  serous     Acarus  Foi- 

T.,»      -I..*  .1  lU    .       liculorum. 

cysts.     In  the  hydatid  cysts,  the  parts  that 

may  be  recognized  under  the  microscope  are  the  wall  of 
the  cyst,  the  head  of  the  echinococcus,  or  the  booklets. 
The  cyst  varies  in  size,  and  may  be  even  as  large  as  the 
foetal  head.  The  wall  is  formed  partly  from  the  organ 
in  which  it  lies,  and  is  partly 
of  parasitic  origin.  It  pre- 
sents a  stratified  appearance, 
and  frequently  has  growing 
from  it  a  bud-like  projection, 
which  becomes  converted 
into  a  so-called  "brood-cap- 
sule," filled  with  larval 
worms  (scolices)  (Fig.  2336). 
A  brood-capsule  may  contain 
as  many  as  twenty  scolices, 
which  are  easily  detached 
and  then  float  about.  These 
scolices  may  be  recognized 
by  the  head  supplied  with  a 
double  crown  of  hooks,  num- 
bering about  forty-four  (Fig. 
u_  2337).  The  pedicle  by  which 
^occus-captuie^'with  "its^Brood-  the  scolex  was  attached  to 
capsule  attached.    At  c  the  cap-  the  internal   surface   of   the 

sule  filled   with    sconces  is  seen  t    •  t    u     posterior 

growing   from  the  parenchyma-   _■»  _4  r 


Fig.  233B.— A   Portion  of  Echino- 


part 

These  cysts  are  most  com- 
mon in  the  liver.  They  are  found  also  in  various  other 
organs.  Tumors  of  the  lung,  pleura,  or  even  of  the  liver 
may  burst  into  the  bronchi,  and  then  their  contents  ap- 
pear in  the  sputum.     In  such  cases  the  only  evidences  of 


/ 


Fig.  2337.— Heads  of  Echinococci  Removed  from  the  Brood- capsule. 

their  presence  may  be  the  separated  booklets  as  seen  in 
Fig.  2338. 

Several  cases  are  reported  of  a  cyst  of  the  brain  burst 
ing  into  the  ventricles. 

Ovarian  cysts  contain  leucocytes,  fatty 
granules,  red  blood-cells,  crystals  of  choles- 
terine,  and  pigmentary  matter.  These  bod- 
ies are  held  in  suspension  in  ■a  liquid  which 
may  be  of  a  low  specific  gravity,  or  it  may 
be  as  high  as  1.025.  Sometimes  it  contains 
albumen  ;  sometimes  there  is  none,  or  very 
little,  present.  Unlike  ascitic  fluid,  it  does 
not  coagulate  on  boiling.  The  most  important  elements 
which  may  be  found  in  the  fluid  are  ciliated,  cylindrical 
epithelial  cells,  which  have  their  origin  in  the  wall  of  the 


\ 


Fig.  2338.— 
Separated 
Hooklets. 
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cyst,  and  i In-  discover]  ol  which  a1  once  removes  nil 
doubt  as  to  the  nature  of  the  cyst.  Colloid  concretions 
are  sometimes  present  in  these  cysts,  The  fluid  of  the 
cyst  varies  in  color;  ii  maj  be  quite  clear,  or  lemon-col- 
ored, or  of  a  reddish-brown  or  chocolate  color. 

The  Trichina  Spiralis  belongs  to  the  group  Nema- 
todes, or  thread  worms,  li  is  imported  into  the  buman 
system  through  Ihe  ingestion  of  pork.  The  female,  1  ii:lit 
or  ten  days  after  entering  the  Bystem,  gives  birth  to  a 
great  number  of  young,  which,  alter  perforating  the  in- 
inal  wall,  wander  through  the  muscles  (see  Fig.  2889). 
They  soon  penetrate  the  fibres,  and  by  their  presence 
cause  a  swelling  oi  the  sarcolemma.  Here  they  surround 
themselves  with  a  sort  of  capsule  formed  chiefly  of  the 
thickened  sarcolemma  Any  of  the  striated  muscles,  ex- 
cept the  heart,  may  be  invaded  by  the  parasite.   Its  favor- 


'<&•*■ 


Fio.  8889.     Trichina  Bplralls;  showing  the  parasttra  free   in  muscle, 
111 .11  the  tendinous  portion,     (Schmidt  HOlbeim.) 

iii-  Beats,  how  >\  er,  are  the  diaphragm,  and  the  muscles  of 
the  neck  and  jaw.  For  the  purpose  of  examining  them 
under  il><-  microscope,  sections  Bhould  be  made  in  the 
direction  of  the  muscle-fibres,  moistened  w  iili  acidulated 
water  and  teased  out  It  trichinae  are  present,  they 
may  in-  easily  recognized  with  a  low  power  as  seen  in 
Fig,  2889  Some  trichinae  are  rolled  up  in  various  man- 
ners; others  are  seen  in  their  capsules,  tf  they  remain 
within  the  capsules  for  a  considerable  length  of  time 
calcification  may  set  in.  ami  the  worms  maj  die  Fig. 
2840  show  a  a  portion  of  muscle  in  this  Btate.  Permanent 
preparations  may  be  made  by  taking  a  thin  Bection,  clear- 
ing it  up  as  much  as  possible  with  caustic  potash,  wash- 
Ins  ii  well  in  water,  and  then  mounting  it  in  glycerine, 

Milk  maj  Bometimes  need  tn  be  examined  microscopi- 
cally. For  this  purpose,  all  that  is  necessarj  is  to  place 
a  ilrup  ni   milk  mi  the  s|j,i(-  and  examine  it  at  once; 


Good  milk  consists  of  a  thin,  clear  fluid,  holding  in  suspen- 
sion a  number  of  fat-globules  ol  various  sizes,  surrounded 

by  a  thin  film  of  case- 
ous material  which 
a  sort  "l  cap- 
sule. Mixing  with 
either  benzine  or 
ether,  and  Bhaking 
up  for  a  considerable 
time,  will  dissolve 
out  the  fat  and  leave 
the  capsule.  This  hit- 
ter, treated  with  a 
watery  solution  of 
iodine,  takes  a  yellow 
color. 

Diseased  milk  may 
l)i-  recognized  by  ihe 
presence  of  |m>-  and 
mucus-cells,  as  seen 
in  Fig.  2842.  It  is  not 
simply  the  milk  of 
diseased  cows  that  is 
unsuited  for  nourish- 
ment, inn  also  that  of 
healthy  animals  for 
the  first  few  daj  -  1  1 
its    secretion.      It    is 

then      called       COloS- 
trum.  and  contains  a 
very  great  numl 
gland-cells  in  a  state 
■"■■■•■■■  of  fatty  degeneration, 

,    —  Trirhina  Spiralis:  ehowin*  cap-   and    llllslliled    as    Net 
imles  which  have  undergone  calcification.   f,,r  nourishment   (see 

(ScllIlliiU  Jlullnun.  I  y  r     .)->j1| 

Typhoid  Bacillus, — As  far  back  as  1871,  v.  Reckling- 
hausen described  special  forms  ol  1  olonies  of  micrococci 
as  being  present  in  typhoid.  Gaffky, 
Koch's  assistant,  who  has  paid  particu- 
lar attention  to  this  subject,  describes 
;i  micro-organism  <>f  a  different  form, 
which  he  considers  to  be  quite  charac- 
teristic. Ii  is  an  endospore  bacillus, 
which,  he  says,  is  constantly  present  in 
several  of  the  internal  organs  (Fig. 
2848).  Ii  is  found  in  the  solitary  glands 
and  Peyer's  patches;  in  ihe  mesenteric 
glands,  spleen,  liver,  and  kidneys.  In 
the  kidneys  the  bacilli  are  present 
only  in  the  capillaries,  never  in  the 
urinary  tubules.  The  Bingle  rods  are 
2.-) /1  long  and  about  one-third  <>f  that  in  breadth.    They 

arc  found  in  the  irreat- 
est  number  in  the  in- 
itial Stage  "f  the  dis- 
ease. After  dea  t  h 
these  micro  organisms 
never  increase  in 
number,     and     when 

cultivated  in  gelatine 
they  never  become  the 
cause  of  putrefaction. 
This  latter  fact  shows- 
thai  the  bacilli  are 
not  those  of  putrefac- 
tion. To  demonstrate  the  presenccof  the  typhoid  bacilli, 
Q&ffky  hardens  the  orpins  in  alcohol 
and  colors  the  sections  in    methylene 

blue;  then  washes  them,  dehydrates 
them  in  alcohol,  and  clarities  them  in 
turpentine. 

Ariaud      proceeds  somewhat  differ- 
ently,    lie  examines  the  fresh  specimens 

immediately    after   death.      These    he  ri!> 

freezes  bj  chloride  of  methylene,  and 

after  making  his  sections,  follows  ihe 

same  method  of  procedure  as  that  used  by  Gaffky.     His 

results  differ  from  those  obtained  by  Gaffky. 


°0 
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Fio.   23-11 a.   Ordi- 

1  .ir.  milk  gtobnlea; 
'i-trum    cor- 


Pro.  8842. 


-  at  0. 


showing  pus 


to.  SMS.— Typhoid 
highly 
magnified). 
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Frankel  uses  the  following  method  for  demonstrat- 
ing the  bacillus  of  typhoid  :  Distilled  water  is  rendered 
slightly  alkaline  by  the  addition  of  caustic  potash  ;  to 
this  a  concentrated  solution  of  methylene  blue  is  added 
until  the  fluid  becomes  intensely  blue  ;  after  standing 
twenty-four  hours  it  is  filtered,  and,  if  necessary,  some 
more  blue  is  added.  Immersion  of  a  section  for  a  few 
minutes  in  this  solution  colors  the  bacilli  fairly  well.  In 
■order  to  make  permanent  preparations,  the  sections  are 
permitted  to  remain  in  the  solution  several  hours,  or 
«ven  a  day.  The  sections  are  then  decolorized  in  water 
slightly  acidulated  with  acetic  acid,  and  then  in  absolute 
alcohol.  They  should  be  kept  in  the  latter  until  only 
the  nuclei  and  bacteria  remain  colored.  They  are  then 
mounted  in  the  usual  way. 

Experiments  with  the  bacillus  as  to  the  action  of  the 
gastric  juice  showed  that  their  vitality  was  destroyed, 
the  disinfectant  action  being  supposed  to  be  due  to  the 
acid  present. 

Vilchur  has  quite  recently  been  engaged  in  studying 
the  bacteriology  of  typhoid  fever,  and  attaches  impor- 
tance to  the  appearance  of  the  colonies,  which  are  larger 
than  in  those  of  a  non-typhoid  character.  For  staining 
the  spores  from  cultivations  he  uses  a  solution  of  rubin 
in  aniline  water. 

Syphilis  Bacillus. — LustgartenM  describes  a  specific 
bacillus,  met  with  in  certain  syphilitic  products,  which 
he  regards,  as  the  carrier  of  the  infecton.  Cover-glass 
preparations  are  made  in  the  usual  way.  These  are  better 
prepared  as  a  moderately  thick  film.  They  are  first 
colored  with  Ehrlich-Weigert's  solution  of  gentian  violet 
for  from  twelve  to  twenty-four  hours,  or  for  two  hours 
at  40°  C.  ;  then  washed  with  water.  They  are  then  de- 
colorized by  treating  first  for  about  ten  seconds  in  a  1.5 
per  cent,  watery  solution  of  permanganate  of  potash, 
and  immediately  transferred  for  a  short  time  to  a  watery 
solution  of  pure  sulphurous  acid  (prepared  by  treating 
metallic  copper  with  sulphuric  acid).  The  preparation 
is  now  washed  in  distilled  water  and  again  transferred  to 
the  solution  of  permanganate  of  potash,  in  which  it 
should  remain  not  longer  than  three  or  four  seconds. 
From  this  it  is  again  transferred  to  the  sulphurous  acid, 
and  so  on  until  it  is  completely  decolorized,  which  gen- 
erally is  effected  after  three  or  four  repetitions  of  the 
process.  The  preparations  are  now  permitted  to  dry, 
and  are  mounted  in  Canada  balsam. 

Prepared  according  to  this  method,  the  bacilli  closely 
resemble  tubercle-bacilli.  They  are  about  4  p.  long, 
are  more  or  less  curved,  and,  at  times,  have  some  re- 
semblance in  shape  to  a  figure-of-8.  The  bacilli  fre- 
quently have  from  two  to  four  points  corresponding  to 
the  spores  of  bacilli.  These  spore-like  bodies  are  clear 
and  bright,  and  are  oval  in  shape.  The  bacilli  are  never 
found  free  in  the  tissues,  but  always  inside  of  cells, 
which  are  somewhat  larger  than  lymph-cells,  occasionally 
even  double  their  size ;  sometimes  singly,  sometimes  in 
groups  of  two  to  eight. 

Trachoma. — According  to  Professor  Zehender  (of 
Rostock),  trachoma  is  supposed  to  be  due  to  a  diplococ- 
cus,  which  differs  but  little  in  appearance  from  the  gono- 
coccus,  except  that  its  dimensions  are  much  smaller.  It 
can  be  cultivated  in  different  liquids,  while  the  gonococ- 
cus  thrives  only  in  blood-serum.  The  diplococci  are 
found  in  the  interior  of  the  follicles,  but  outside  of  the 
cells.  The  gonococci  are  found  chiefly  within  the  cells. 
The  former  can  be  inoculated  in  man,  but  not  in  the  rab- 
bit ;  the  latter  produces  more  or  less  marked  effects  in 
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MICTURITION  ;  MODIFICATIONS  OF  THE  ACT  IN 
DISEASE.  In  all  branches  of  medicine  careful  obser- 
vation is  necessary  to  exact  diagnosis.  Different  patho- 
logical conditions  modify  the  act  of  urination  in  ways 
more  or  less  characteristic,  and  this  article  is  intended  to 
assist  in  the  study  of  such  modifications.  Accurate  diag- 
nosis may  be  impossible  without  recourse  to  other  sources 
of  information  than  those  discussed  here,  but  the  neglect 
of  the  symptoms  here  mentioned  often  leads  to  avoidable 
errors.  Disorders  of  micturition  in  women  are  only  in- 
cidentally alluded  to  ;  nor  is  any  attempt  made  to  render 
the  article  complete  as  regards  the  male.  Such  a  result 
could  be  gained  only  by  repeating  much  that  has  been 
said  in  other  places. 

The  information  contained  in  the  article  is  drawn  from 
very  various  sources,  which  it  is  not  always  possible  to 
acknowledge,  especially  as  much  of  it  is  common  to  all 
observers. 

The  numerous  modifications  of  micturition  brought 
about  by  disease  may  be  considered  under  various  heads  : 
Changes  in  frequency  ;  changes  in  the  stream  ;  painful 
micturition  ;  difficult  micturition ;  impossible  micturi- 
tion ;  involuntary  micturition  ;  and  the  passage  of  ab- 
normal substances. 

Impossible  micturition,  including  retention  and  anuria, 
is  not  treated  here,  as  it  is  very  fully  discussed  in  other 
articles. 

Frequent  Micturition. — It  is  not  easy  to  determine 
exactly  the  normal  frequency  of  micturition.  It  varies 
somewhat  with  different  individuals,  and  in  health  issub- 
ject  to  changes  from  numerous  causes,  depending  in 
great  measure  upon  the  amount  of  urine  secreted,  as  in- 
fluenced by  the  amount  of  fluid  taken  and  by  the  cuta- 
neous transudation. 

In  disease  an  increased  frequency  of  micturition  is  one 
of  the  most  common  of  urinary  symptoms.  It  may  be 
due  to  nervous  influence,  to  increase  in  the  quantity  of 
fluid  secreted,  to  changes  in  the  quality  of  the  secretion, 
and  to  lesions  of  the  retaining  and  evacuating  apparatus. 

A  temporary  increase  from  nervous  influence  is  Very 
common,  and  must  have  fallen  within  the  experience  of 
everyone.  In  times  of  great  anxiety  and  excitement 
there  is  an  irresistible  call  to  urinate  at  very  short  inter- 
vals. That  desire  is  felt  by  amateur  boat-crews  when  wait- 
ing to  enter  their  boats  for  a  race,  and  by  most  men  before 
any  specially  trying  ordeal.  It  is  also  a  phenomenon  at- 
tendant on  the  passage  of  a  renal  calculus,  when  the  calls 
to  urinate  are  not  only  frequent,  but  irresistible,  and  may 
be  accompanied  by  similar  sensations  in  the  rectum.  Ir- 
ritation of  the  lower  end  of  the  bowel  may  have  a  similar 
effect,  though  retention  is  perhaps  more  frequent  from 
such  a  cause.  These  are  but"  temporary  disturbances,  of 
which  the  nature  is  fairly  well  understood  by  patients 
themselves.  Profound  nervous  lesions  are  not  without 
effect  upon  urination.  In  the  majority  of  cases  of  dis- 
ease of  the  cord,  disturbances  of  the  bladder  occur  very 
early  in  the  disease.  In  the  shape  of  incontinence,  it 
may  be  the  only  prodromal  symptom  for  a  long  period. 
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Usually  there  is  ;i  frequent  desire  to  micturate,  with 
more  or  less  dribbling  .  sometimes  there  is  retention 
alternating  with  involuntary  discharge,  Frequent  mic- 
turition i^  mil  confined  tu  the  initial  period,  but  may 
persist  when  the  disease  is  far  advanced. 

An  excessive  secretion  and  consequent  frequent  m i<-i n ri - 
lion  are  the  result  of  several  distinct  morbid  conditions. 
Frequent  micturition  may  be  the  most  prominent  symp- 
tom of  diabetes,  saccharine  or  insipid  It  may  result 
from  renal  disease,  either  chronic  interstitial  nephritis 
or  amyloid  degeneration;  or  it  may  be  due  simply  to  a 
chronic  irritation  of  the  vesical  mucous  membrane. 

1 1  would  be  improper  here  to  more  than  allude  to  these 
renal  troubles  Burgeons  who  have  to  <1<>  with  patients 
with  long-continued  suppuration,  as  from  hip  or  other 
joint  disease,  should  be  careful  to  heed  any  complaint  of 
frequent  micturition,  that  amyloid  degeneration  of  the  kid 

DeyS  may   HOI  escape  their  notice. 

Aii  increase  in  secretion  is  present,  as  an  additional  cause 
of  frequent  micturition,  in  many  cases  in  which  chronic 
irritation  of  the  bladder  and  frequent  calls  to  evacuate  it 
already  exist.  As  an  irritation  of  the  excretory  duets  stim- 
ulates the  activity  of  the  corresponding  secreting  glands, 

SO  the  chronic  irritation  of  the  bladder  in  patients  with 
Stone,  prostatic  Obstruction,  stricture,  or  tuberculous  cys- 
titis, excites  an  excessive  tlow  of  urine.  The  most  com- 
mon cause  of  this  reflex  polyuria  is  obstructive  hyper- 
trophy of  the  prostate,  with  chronic  partial  retention  of 
Stagnating,  and  perhaps  decomposing,  urine.  This  diu- 
resis is  in  some  cases  very  profuse,  especially  at  night.' 

An  abnormal  condition  of  the  urine,  in  consequence  of 
which  this  fluid  irritates  the  bladder  and  causes  undue 
frequency  in  the  evacuation  of  its  contents,  may  occur  in 

certain  constitutional  diseases,  or  as  a  symptom  of  renal 
inflammation.  The  urine  in  these  cases  of  constitutional 
disease,  contains  an  excess  of  certain  ingredients  which 
impart  to  it  an  irritating  quality.     Lithsemia  or  gout,  and 

certain  forms  of  dyspepsia,  may  lie  the  causes  of  a  vesical 

irritation  which  is  sometimes  sufficiently  severe  to  be  mis- 
taken for  cystitis  or  renal  disease. 

The  renal  inflammations  which  communicate  to  the 
urine  a  quality  rendering  it  irritating  to  the  bladder,  thus 
occasioning  undue  frequency  in  micturition,  are  chiefly 
acute  parenchymatous  nephritis  and  pyelitis  ;  the  first  of 
which  is  often  attended,  during  the  first  day  or  two  of  its 
duration,  by  excessively  frequent  calls  to  urinate,  bo  ur- 
gent and  so  distressing  as  to  simulate  an  attack  of  acute 
c\  st  it  js 

Pyelitis,  of  whatever  origin,  is  commonly  accompanied 
by  undue  frequency  of  micturition,  The  irritating  prop 
i  Hies  of  the  pus  in  the  urine  Stimulate  the  bladder  to  re- 
pealed contractions,  and  "many  a  case  of  pyelitis  has 
been  treated  as  chronic  cystitis,  powerful  injections  being 
thrown  into  the  bladder  in  the  vain  hope  of  controlling 
the  formation  <>f  pus  which  is  supposed  to  have  its  origin 
there.  "  The  reCOg it il ion  of  pyelitis  is  often  difficult,  the 
diagnosis  being  based  in  many  eases  only  upon  presump- 
tions more  or  less  strong.  A.s  expressed  by  Curtis,  the 
lii'st  step  inward  a  correct  interpretation  of  the  symptoms, 
in  anj  given  casi  cn-isis  in  suspecting  the  possible  ex 
istence  ol  pj  elil 

Frequency  of  micturition  is  a  very  common  symptom 
of  renal  calculus      In  some  cases  ihe  irritation  at   the 

neck  of  the  bladder    is   s.  i    c\eessi\e    that   the  thought  of  a 

calculus  in  the  kidney  or  un  lei  dues  tid  arise  ;  but  cath- 
eters and  sounds  are  again  and  again  resorted  to,  on  the 
supposition  thai  i he  seat  ol  disease  is  the  uret bra  or  blad 
der  If  the  frequency  of  micturition  be  associated  with 
pus  in  the  urine,  cystitis  is.  perhaps,  sail  to  exisl  .  while 
in  reality  Ihe  pus  is  coming  from  the  higher  urinary  pas 
-.and  any  cystitis  which  is  present  is  the  result  of 
tie  so-called  "exhaustive  examinations"  ol  the  bladder 
with  instruments  ' 

An  [nubility  to  entirely  emptj  ihe  bladder,  cither  from 
an  impairment  of  the  expulsive  force,  01  from  some  per- 
mam  ction  to  the  exit  of  the  urine,  results  in  the 

condition  Bometiraea  described  as  chronic  partial  reten 

lion  .    when   ihe  bladder   is  constantly    partly  filled   its.  ca- 

pack)   is  reduced,  and,  coiiscijueiii l\ ,  .-n  invariable 


companiment  of  that  condition  is  a  frequently  recurring 
desire  to  evacuate  the  urinary  reservoir.  The  most  fre- 
quent cause  of  partial  retention  is  obstructive  hypertrophy 
of  the  prostate.  A  most  characteristic  feature  of  these 
cases  j.,  a  relatively  more  frequent  urination  by  night  than 

by   day.      When    a   man  who   has    passed    the  aire  of   fifty 

yetirs  complains  of  urinating  frequently  at  night,  al- 
though  his   days  ale   less  disturbed   and    exercise   seems 

rather  to  decrease  than    increase  the  frequency,  it   is 

almost  certain  that  the  case  is  one  of  prostatic  hyper- 
trophy. Hut  age  and  nocturnal  frequency  are  not  alone 
sufficient  to  justify  a  positive  diagnosis  of  enlarged  pros- 
tate. A  notable  case  of  error  came  under  my  observa- 
tion, in  the  person  of  a  clergyman  who  had  led  a  labori- 
ous  life  as   a   Methodist   circuit-rider    in    the    Southwest. 

He  was  over  sixty,  and  suffered  severely  from  chills 
and   frequent   micturition,  most   troublesome  at   night 
lie  was  losing  flesh    and  was  considered  "worn  out.'' 

lb     had    been    informed,  on   the   evidence    of  symptoms 

alone   without   examination,  that   he  had  an  enhu 
prostate;  had  been  presented   with   a   flexible  catheter, 
ami  told  to  use  it  at  night ;   bui  he  had  found  it  im- 
possible to  introduce  it,  and  had  borne  his  troubles  very 
philosophically  so  long  as  he  was  able  to  persevere  in  his 

work.  His  stream  was  very  small,  and  expelled  only 
with  effort,  but  entirely  without  tin  slobbering  of  the  en- 
larged prostate.  Examination  of  the  urethra  disclosed  a 
stricture  within  two  inches  of  the  meatus,  anil  in  answer 
to  questions  he  told  me  that,  years  before,  he  had  been  in 
hired  by  being  thrown  against  the  pommel  of  his  saddle. 
Blood  had  flowed  from  the  meatus  quite  freely,  and  some 
trouble  had  remained  for  a  few  days  ;  but  his  religious 
duties  had  engrossed  his  attention,  and  he  had  forgotten 
the  circumstance  until  my  questions  brought  it  to  his 
mind. 

As  the  partial  retention  becomes  greater  and  the  capa- 
city of  the  bladder  less,  the  frequency  "ill  be  more  im- 
partially distributed,  though  the  greater  frequency  will 
slill  be  nocturnal. 

The  patients  with  vesical  calculus  present  the  oppo- 
site characteristic  of  greater  frequency  in  the  daytime,  a 
frequency  which  is  markedly  increased  by  exercise  or  by 
jolting  or  jarring.  In  these  cases  the  influence  of  repose 
in  lessening  frequency  is  not  less  manifest  than  that  of 
movement  in  increasing  it.  Frequency  of  micturition,  in- 
creased by  exercise  or  jarring,  occurs  also  in  vesical  tu- 
berculosis and  cystitis,  but  repose  has  no  beneficial  effect 
in  the  first,  .and  in  the  second  il  has  a  much  less  marked 
and  immediate  effect  than  in  calculus.  Even  the  most 
absolute  repose  does  not  afford  complete  relief  in  tuber- 
culosis. ( if  course,  a  diagnosis  would  not  be  made  from 
the  frequency  alone,  without  the  concurrence  of  other 
symptoms  ;  and  the  Simultaneous  existence  of  two  forms 
of  disease  masks  the  distinctive  characteristics  of  the  fre- 
quency. 

Asa  symptom  of  stricture,  frequency  indicates    . 
ally,  considerable  narrowing,  and.  according  to  Mr.  Bry- 
ani.  a  contraction  which  has  been  so  gradual  in  its  prog- 
ress  as  to  escape  notice  until  this  irritability  of  the  bladder 
has  enforced  more  accurate  observation. 

Modifications  en  the  appearance  of  the  btbj  \m 
attract  the  attention  <>f  patients,  w  ho  are  apt  to  enter  into 
very  minute  and  careful  descriptions  of  their  peculiari- 
ties. In  reality,  the  conditions  that  modify  the  jit  are 
so  very  compli  \  thai  il  is  impossible  to  always  distribute 
to  each  factor  iis  share  in  the  alteration.  The  d( 
compression  exert  ised  bj  the  contraction  of  the  bladder, 
the  quantiu  of  liquid  upon  which  the  pressure  is  exerted, 
as  show  n  bj  the  difference  between  ihe  full  stream  and 

Ihe  expulsion  of  ihe  last  portion,  the  State  of  the  neck  of 
the   bladder,  the  condition  of  ihe  urethra,  the    form  and 

narrowness  of  the  meatus,  and  the  character  of  the  pre- 
puce may.  one  or  all.  have  an  influence  upon  the  character 
of  the  stream.  Fortunately,  the  different  modifications 
have  no  importance  unless  thej  are  pronounced  and  con- 
stant. Some  of  the  peculiarities  that  attract  the  most  at- 
tention on  ihe  part  of  patienls  are  due  to  changes  at  Ihe 
meatui — as  an  adherent  prepuce,  the  agglutination  of  the 
lips  by  ihe  scanty  remains  of  a  decreasing  gonorrhoea,  the 
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oedema  of  an  acute  clap,  or  some  more  transient  and  less 
important  change.  The  twisted  stream  alone  seems  to  be 
of  little  practical  significance.  The  division  into  two 
or  more  distinct  streams,  when  it  is  habitual,  furnishes 
strong  presumptive  evidence  of  a  stricture,  but  the  pre- 
sumption needs  to  be  confirmed  by  subsequent  examina- 
tion. 

Diminution  in  volume,  when  constant,  is  of  much  more 
importance.  It  is  seen  in  the  strictured,  and  allows  one 
to  judge  approximately  of  the  diminution  in  the  size  of 
the  urethra.  The  knowledge  gained  as  to  the  urethral 
calibre  by  watching,  during  micturition,  the  patient  who 
alleges  difficult}',  is  so  valuable  that  it  should  always  pre- 
cede the  exploration  of  the  canal. 

Diminution  in  projection,  when  oonstant  through  the 
whole  of  micturition,  deserves  great  consideration.  It 
occurs  alike  in  stricture  and  enlarged  prostate,  but  more 
commonly  in  the  latter  condition.  It  may  affect  only 
part  of  the  jet,  a  good  portion  of  the  urine  being  projected 
to  a  proper  distance,  while  the  remainder  falls  in  drops 
upon  the  ground  between  the  patient's  feet ;  or  this  part 
of  the  jet  may  take  the  form  of  a  secondary  but  imper- 
fect stream,  directed  to  the  right  or  left.  This  bifid  ap- 
pearance is  more  common  in  stricture. 

The  total  disappearance  of  the  projection,  so  that  the 
stream  falls  directly  downward,  most  often  occurs  in  en- 
larged prostate,  but  often  also  in  stricture.  A  narrow 
preputial  opening,  which  it  is  difficult  to  bring  into  direct 
apposition  with  the  meatus,  may  send  the  stream  in  any 
direction. 

The  extreme  cases  of  loss  of  projection  in  the  pros- 
taliques,  as  the  French  call  the  old  men  with  enlarged 
prostates,  can  hardly  be  mistaken  for  anything  else. 
Gouley  gives  a  graphic  picture  of  these  cases  as  follows  : 
"  In  prostatic  hypertrophy  and  contracture  of  the  vesico- 
urethral orifice  the  patient  urinates  in  a  small,  weak,  and 
perpendicular  stream,  suddenly  interrupted  and  soon  fol- 
lowed by  a  succession  of  drops,  perhaps  twenty  or  thirty, 
to  begin  again  and  to  be  again  followed  by  dribbling, 
and  even  slobbering,  until  two  or  three  ounces  of  urine 
may  be  collected  in  a  vessel,  without  which  the  patient 
surely  soils  his  garments  or  wets  his  shoes."  5 

Difficult  micturition  may  be  due  to  some  failure 
of  the  evacuating  apparatus,  or  to  a  hindrance  to  the  es- 
cape of  the  urine.  The  contractility  of  the  bladder  may 
be  diminished,  the  flexibility  of  the  vesical  neck,  or  that 
of  the  urethra  itself,  may  be  modified  ;  the  calibre  of  the 
canal  may  be  more  or  less  diminished  at  some  portion  ; 
or  a  mechanical  obstruction,  due  to  the  presence  of  a  for- 
eign bod}r,  may  more  or  less  completely  bar  the  escape  of 
the  urine. 

The  difficulty  may  be  more  or  less  marked  at  the  be- 
ginning of  the  act  or  at  its  close,  or  it  may  be  uniform 
during  the  entire  period.  When  the  difficulty  occurs 
at  the  beginning  the  stream  is  retarded.  When  there  is 
a  marked  impediment  the  difficulty  in  starting  the  flow 
may  be  very  great,  but  the  effort  will  be  not  much 
greater  than  that  required  to  continue  it.  But  there  is 
one  class  of  cases  in  which  the  retardation  of  the  stream 
is  specially  marked.  The  desire  to  pass  water  is  felt,  the 
attempt  is  made,  but  it  is  some  time  before  the  first  drops 
appear  at  the  meatus.  The  difficulty  may  be  present 
with  every  micturition,  but  it  is  more  frequently  noc- 
turnal, and  is  even  more  marked  at  the  first  urination 
after  awakening  in  the  morning.  Not  only  does  the  pa- 
tient wait  for  the  arrival  of  the  urine,  but  he  may  be 
obliged  to  make  great  efforts  to  induce  it  to  come,  by 
pulling  upon  his  prepuce,  by  frictions,  and  by  walking 
up  and  down.  If  for  any  reason  he  fails  to  obey  the 
first  call  to  urinate,  the  difficulty  increases,  but  ordinarily, 
after  the  bladder  has  been  emptied  in  the  morning,  the 
retardation  is  over  for  the  day.  These  patients  are  the 
victims  of  prostatic  enlargement,  and  it  is  the  congestion 
due  to  the  prone  position  which  augments  the  difficulty 
of  urination,  and  retards  it  as  well  as  increases  its  fre- 
quency. 

In  these  cases  of  retarded  flow  the  most  painful  effort 
is  made  at  the  beginning.  Tiie  effort  is  continuous  in 
many  cases  of  stricture  and  impacted  calculus,  and  in 


cases  of  disease  of  the  cord,  or  in  those  in  which  vesical 
contractility  is  weakened  so  that  the  act  must  be  completed 
by  the  abdominal  muscles.  The  effort  is  confined  to  the 
close  of  the  act  in  cases  of  cystitis,  and  of  calculus  and 
other  foreign  bodies,  in  which  cases  it  is  spasmodic  and 
involuntary,  and  is  continued  after  the  bladder  is  entirely 
evacuated. 

The  effort  required  is,  in  some  cases,  so  severe  and  long- 
continued  as  to  cause  marked  congestion  of  the  face, 
abundant  transudation  of  sweat,  the  passage  of  gas  or 
faeces  from  the  rectum,  or  even  the  protrusion  of  the 
bowel.  The  latter  symptom  is  of  common  occurrence  iu 
children  with  vesical  calculus,  and  is  occasionally  so 
prominent  a  symptom  as  to  direct  attention  away  from 
the  bladder  trouble. 

Contrary  to  what  one  might  at  first  thought  expect, 
the  effort  required  is  not  always  in  direct  relation  to  the 
narrowness  of  a  stricture.  It  seems  to  be  rather  propor- 
tioned to  the  extent  of  the  strictured  portion,  so  that  a 
man  who  has  multiple  strictures  may  be  obliged  to  make 
greater  exertions  to  pass  his  water  than  another  who  has 
a  single  annular  stricture  of  half  the  calibre. 

Sudden  Stoppage. — The  sudden  stoppage  of  the 
urine  when  flowing  in  full  stream  is  very  properly  re- 
garded as  a  valuable  sign  of  stone  in  the  bladder,  but  the 
symptom  has  acquired  an  exaggerated  importance,  as 
the  suspicion  of  stone  is  often  dismissed  in  its  absence. 
In  point  of  fact  its  occurrence  is  infrequent.  To  pro- 
duce it,  it  is  necessary  that  the  stone  and  the  bladder-exit 
shall  be  so  related  that  the  former  may  play  the  part  of 
a  ball-valve.  In  general,  the  stone  must  be  small  and 
spherical,  the  bladder-walls  perfectly  regular,  and  the 
orifice  normally  situated  and  perfectly  supple.  An  en- 
larged prostate  will  ordinarily  prevent  the  occurrence  of 
the  symptom  from  this  cause,  as  the  stone  will  either  fall 
behind  the  prostate  or  fail  to  accurately  tit  the  orifice. 
The  symptom  is  then  much  more  likely  to  occur  in 
young  subjects,  and  is  rare  in  patients  over  fifty.  A 
similar  interruption  of  the  jet  occurs  in  other  conditions. 
Spasmodic  and  insufficient  contraction  of  the  bladder, 
the  resistance  of  an  enlarged  prostate,  and  the  fatigue  of 
the  vesical  muscle  in  overcoming  the  resistance,  are 
causes  which  may  explain  interruptions. 

A  small  pediculated  tumor,  properly  situated,  might 
close  the  orifice  equally  as  well  as  a  calculus. 

A  sudden  stoppage  in  which  the  stream  is  not,  and 
cannot  be,  resumed  indicates  the  impaction  of  a  stone  in 
the  urethra.  Such  impaction  is,  in  some  cases,  the  first 
indication  of  the  existence  of  a  stone,  and  the  first  hint 
is  given  in  this  way  not  very  rarely  in  young  children. 

The  position  during  micturition  is  of  great  consequence 
to  many  individuals,  especially  when  any  hindrance  to 
micturition  exists  which  requires  an  effort  to  be  over- 
come. 

Even  in  health,  most  men  think  it  impossible  to  pass 
their  water  unless  upright  or  seated,  and  when  any  acci- 
dent confines  them  to  a  prone  position  find  some  diffi- 
culty in  forcing  the  bladder  to  empty  itself.  A  patient 
with  enlarged  prostate  sometimes  finds  that,  when  kneel- 
ing or  in  the  prone  position,  he  is  able  to  pass  water  after 
it  has  ceased  to  flow  in  the  upright  posture.  In  some 
rare  instances,  according  to  Sir  Henry  Thompson,  the 
outgrowth  from  the  median  portion  of  the  prostate  may 
be  pyriform,  with  a  narrow  pedicle,  and  so  movable  as  to 
fall  forward  upon  the  vesicourethral  orifice  like  a  valve 
when  the  patient  is  in  the  upright  position,  so  that  the 
patient  finds  by  experience  that  he  can  pass  urine  more 
freely  when  on  his  side  or  his  back  than  in  any  other 
position.6  Prostatic  patients  are  apt  to  choose  a  place 
where  they  can  stand  and  lean  forward,  resting  the  head 
against  the  wall ;  in  this  way  they  acquire  a  fixed  point 
of  resistance  above  to  increase  the  power  of  the  accessory 
muscles.  This  position  also  "brings  the  weight  of  the 
abdominal  contents  against  the  urinary  reservoir.  The 
same  forward  inclination  of  the  body  is  utilized  in  the 
sitting  posture,  and  this  is  the  position  said  to  be  com- 
monly chosen  by  patients  with  myelitis 

Occasionally  a  patient  with  a  stone  is  subject  to  re- 
peated sudden  stoppages,  which  occur  so  frequently  as 
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in  be  :i  source  of  great  annoyance,  and  is  obliged  to  ac 
custom  himself  to  pass  water  while  lying  on  the  ride. 

Curious  positions  are  often  assumed  bj  females  with 
abdominal  tumors  thai  press  upon  the  neck  <>f  the  blad- 
der <>r  the  urethra  itself.  These  changes  in  position 
cause  a  displacement  ot  the  tumor,  which  relieves  for  the 
moment  the  compression.  Pationts  find  the  most  favor- 
able position  only  li\  chance,  ;iinl  physicians  should  fa- 
vor the  adoption  of*  auj  position  that  obviates  the  ne 
cessitj  of  using  the  catheter.  Cases  occasionally  arise  in 
which  the  patient,  whose  water  i-  shut  off  by  the  Buper 
[ncumbenl  weight  of  a  tumor,  is  obliged  to  displace  the 
tumor  by  the  use  of  her  bands  on  the  abdomen,  when  the 
water  will  flow  again  freely. 

The  incontinena  of  children  need  not  be  discussed 
here.  True  incontinence,  not  the  result  of  overflow,  some- 
times occurs  in  prostatic  hypertrophy.  It  is  not  very 
common,  and  when  it  occurs  is  puzzling  to  practitioners, 
who  have  learned  thai  it  is  an  "  axiom,  the  importance  of 
which  it  is  impossible  to  overrate,  that  an  involuntary 
flow  of  'i riii>  indicates  retention,  not  incontinence."  The 
incontinence  is  due  to  an  unusual  form  of  growth  in  the 
prostate,  which  opens  the  internal  urethral  orifice  Instead 
of  closing  it.  as  usually  occurs. 

Incontinence  may  also  follow  lithotomy  in  the  male, 
when  it  i^  due  cither  to  too  free  an  incision  of  the  pros- 
tate or  to  some  damage  to  the  neck  of  the  bladder  in  the 
extraction  of  the  stone.  The  neck  is  also  injured  somi 
times  in  lithotrity,  with  the  same  effect,  an  effect  which 
is  seldom  if  ever  permanent.  True  incontinence  occurs 
in  tuberculous  disease  of  the  bladder,  the  neck  of  the 
bladder  being  injured  or  destroyed  by  ulcerations  more 
or  less  profound. 

In  females  incontinence  is  a  very  frequent  residt  of  the 
various  accidents  of  childbed.  It  is  an  occasional  result 
of  the  pressure  of  abdominal  tumors,  though  a  leas  com- 
mon result  from  such  cause  than  retention. 

Incontinence  is  also  occasionally  an   early  symptom  of 

nervous  disease,  lint  it  is  never  to  be  forgotten  that  an 
involuntary  dribbling  of  urine  In  an  adult  is  usually  the 
overflow  from  a  full  bladder.  The  sensations  of  the  pa- 
tients with  chronic  retention  are  not  at  all  to  be  trusted 
in  such  a  matter.  .V  man  with  a  bladder  mounting  to 
the  umbilicus,  with  its  outline  perfectly  visible  through 
the  abdominal  walls,  will  persist  in  asserting  the  impossi- 
bility of  a  retention. 

Pads  connected  with  micturition  is  often  distressing  in 
the  extreme.  It  is  important  to  note  its  relation  to  uri- 
nation in  point  of  time,  whether  it  occurs  before,  during, 
or  after  the  act.  When  the  pain  is  confined  to  the  time 
of  micturition,  and  is  evidently  located  in  the  urethra, 
there  is  either  a  urethral  lesion,  like  gonorrhoea,  or  a 
l lification   in   the  character  of  the  urine.      Among   the 

latter  cases  belong  the  individuals  who  perspire  very 
freely  and  reduce  the  secretion  from  their  kidneys  to  a 
small  amount  of  highly  concentrated  urine.  The  burn- 
ing of  fever-urine  is  known  to  most  people;  thesame sen- 
sation is  produced  by  alkaline  urine,  and  by  urine  modi- 
tied  in  various  other  ways. 

Pain  accompanying  micturition  may  be  only  the  pro- 
longation "f  a  i e  accentuated   pain  before  micturition. 

There  is  a  large  class  of  individuals,  whom  Guyon 1  calls 
the  impn  who  not  only  pass  water  frequently, 

but  in  whom  the  desire  is  painful  and  demands  instant  grat- 
ification. Micturition  relieves  the  pain  entirely.  Among 
these  cases  ma]  be  found  individuals  who  suffered  from 
Incontinence  in  childhood.  When  tiny  are  submitted  to 
instrumental  examination,  there  is  found  extreme  sensi- 
bility o|  the  urinarj   passages,  (specially  at  tin   sphincter, 

but  no  lesion  properlj  so  culled.     The  normal  sensibility 

of  the  parts  is  exalted.  Such  abnormally  exalted  sensi- 
bility is  found  in  a  bigher  degree  in  patients  afflicted  with 
disease  of  t  be  spine. 

In  certain  oases  ,,f  prostatic  hypertrophy  the  initial 
pain  is  ver\  jrreat  .  in  some  ol  these  cases,  though  the  pa- 
tient hastens  t,i  prepare  himself,  t-r  leal'  he  shall  wet  bis 
Clothes,    man]     BeCOnds    and    even    minutes   elapse    b.  I 

lie  can,  with  great  efforts,  force  the  first  drops  through. 
In  others  the  expulsion  follows  immediately  the  painful 


.tion  which  gives  notice  of  tin- desire     in  the  first 
case  retention  is  threatened,  a  congestive  attack  being 

superadded    to   the    hypertrophy        In    the    second    c.e 
subacute  cj  stitis  is  present  in  addition  to,  and  as  a  Conse- 
quence of.  the  hypertrophy. 

I'n  siatitis,  acute  or  chronic,  may  exaggerate  the  suf- 
ferings of  the  patient  bv  adding  to  the  vesical  irritation 
Usually  experienced  a  ceaseless  and  painful  tenesmus, 
which  is  unrelieved  by  micturition.  Such  a  ceaa 
call  occurs  in  malignant  disease  (,i  the  prostate,  and  may 
lie  accompanied  by  a  similar  rectal  tenesmus.  Emptying 
the  bladder  completely  with  the  catheter  brings  no  relief 

to  these  cases. 

A  tabetic  patient  under  my  observation  is  tormented  by 
a  constant  desire  to  pass  water,  which  beat's  no  relation 
to  the  amount  in  the  bladder.     She  cannot  appreciate  the 

passage  Of  the  urine,  and.  as  she  feels  no  relief,  is  not  al- 
ways Willing  to  believe  that  Bhe  has  really  passed  any. 

Pain  alter  micturition,  limited  to  or  most  inti  i 
that  lime,  is  usually — probably  alwayt — symptomatic  of 
all  intravesical  trouble.  It  is  one  of  the  very  common 
symptoms  of  a  Btone  in  the  bladder,  w  In  n  it  is  caused  by 
the  grasping  of  the  stone  by  the  vesical  muscle  in  its 
efforts  to  empty  the  viscus,  and  the  symptom  varies  in 
intensity  with  the  condition  of  the  bladder  and  the  char- 
acter 01  the  stone.  When  the  stone  is  siiiocilh  and  the 
bladdcr-vvall  in  a  normal  condition  the  sensation  may  be 
Blight  compared  to  that  produced  when  an  acutely  in- 
flamed bladder  grasps  a  rough  calculus.-  In  general,  ex- 
cepting in  certain  extreme  eases  in  adults,  the  pain  seems 
to  be  more  sharply  defined  in  children,  who  squirm  and 
twist  their  legs,  protrude  their  rectum,  and  if  boys,  pull 
at  the  prepuce,  in  the  hope  of  easing  their  sufferings. 
Their  fingers  sometimes  acquire  a  sodden  appearance 
from  the  prolonged  contact  with  urine. 

one  little  patient,  whose  Bufferings  were  very  great, 

Used  to  hold  Ins  water  for  an  incredible  space  of  lime,  to 
avoid  the  pain  that  followed  micturition.  Pain  after 
micturition  is  equally  symptomatic  of  a  lesion  of  the 
neck  of  the  bladder,  and  is  caused  by  the  energetic  eon- 
traction  of  the  viscus  in  its  attempts  to  expel  the  last 
drops  of  mine  ;  it  is  familiar  enough  in  the  cystitis  which 
bo  often  complicates  urethritis.  It  is  only  when  gonor- 
rhoea! cystitis  has  grown  chronic,  and  some  obscurity  in 
its  history  makes  its  origin  doubtful,  that  its  character 
can  be  questioned  ;  then  pain  as  a  symptom  is  not  suffi- 
ciently characteristic  to  allow  its  differentiation  from 
other  inflammatory  or  organic  changes  of  the  neck.  But 
there  are  certain  marked  points  of  distinction  between 
calculus,  mi  the  one  hand,  and  the  inflammatory  or  or- 
ganic changes,  on  the  other.  To  quote  Guyon  once 
more:  "  It  the  final  pain  shows  itself  only  in  micturi- 
tion in  the  erect  position  :  if  it  disappears  or  diminishes 
notably  when  the  patient  takes  care  to  urinate  when 
lying  down  ;  if  violent  exercise,  or  even  simply  walking, 
provokes  crises  that  repose  absolutely  puts  an  end  to  ;  if. 
in  one  word,  tin'  influence  of  motion  is  nearly  always 
provocative;  if  the  days  are  evil,  though  the  nights  are 
calm,    you    have   a   right    to   suspect    the   existence    > 

foreign  body,  and  it  is  a  duty  without  delay  to  search  for 
it." 

The  pain  in  these  cases  is  felt  at  the  meatus,  or  more 
commonly  on  the  under  surface  of  the  glans  Authors 
connect  the  pain  at  this  spot  with  calculus.  It  would  be 
more  exact    to   say  that    it    indicates   a   lively  irritation  of 

the  ueck  of  the  bladder.     It  Is  often  very  intense  in  gonor- 
rhoea] cystitis.     A   similar  pain  may  also  present   itself 
with  a  narrow  meatus.      Guyon  has  seen  such  a  pain 
appear  after  meatotomy. 

bpeaking  in  a  general  way.  when  the  neck  of  the  blad- 
der is  diseased,  there  are  radiations, if  pain  toward  the  rec- 
tum, the  penis,  the  thighs,  and  even  the  heel,  as  occurred 
in  a  case, if  Guyon's;  but  these  last  phenomena  arc  too 
variable  in  their  Beat  and  intensity  to  furnish  useful  in- 
dications 

Pain  at  the  end  of  micturition  is  also  symptomatic  of  an 
infrequent  condition  not  vet  mentioned,  \i/..  fissure  or 
crack  at  the  neck  ol  the  bladder,  which  is  thus  described 

by  Mr.  Reginald  Harrison.4 
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Micturition. 
Micturition. 


"The  symptoms  are  very  similar  to  those  observed 
"when  fissure  exists  at  other  orifices.  There  is  frequent 
micturition,  with  a  sensation  often  described  as  resem- 
bling alternating  dilatation  and  contraction  at  the  close 
of  the  act.  Sometimes  a  few  drops  of  blood  escape  alter 
the  urine  has  been  expelled,  followed  by  a  sharp,  sting- 
ing pain  referred  to  the  neck  of  the  bladder.  The  pain 
varies  in  degree  in  the  same  patient,  being  usually  in- 
tense when  the  urine  is  highly  acid,  diminishing  in 
severity  as  neutrality  is  approached.  Examination  of 
the  prostate  in  the  male,  and  of  the  neck  of  the  bladder 
in  the  female,  invariably  produces  on  pressure  a  sharp 
lancinating  as  if  a  knife  were  being  inserted,  which  is 
very  characteristic  of  the  affection.  Similarly,  the  pas- 
sage of  an  instrument  into  the  bladder  is  attended  with 
much  distress." 

Hematuria. — Urination  may  be  modified  by  the  pas- 
sage of  blood.  The  admixture  of  blood  and  urine  may 
be  perfect,  or  the  blood  may  be  nearly  clear.  It  is  hardly 
to  be  supposed  that  blood,  apparently  pure  when  passed 
from  the  meatus,  can  come  from  the  kidneys  ;  but  other- 
wise the  coloration  gives  little  indication  of  its  source. 
That  the  brownish  coloration,  sometimes  said  to  be  char- 
acteristic of  blood  of  renal  origin,  should  be  produced,  it 
is  simply  necessary  that  a  comparatively  small  quantity 
of  blood  remain  for  some  time  in  contact  with  the  urine 
in  the  bladder. 

It  seems  hardly  necessary  to  caution  anyone  against 
attributing  to  the  urinary  apparatus  the  blood  passed  by 
the  female  during  menstruation. 

Blood  is  occasionally  passed  by  the  male  from  some 
sore  beneath  a  tight  prepuce,  but  in  such  case  its  pres- 
ence at  the  meatus  is  usually  noticeable  at  other  times 
than  during  the  passage  of  urine. 

The  source  of  the  blood  may  be  any  point  of  the  uri- 
nary apparatus,  and  the  provoking  causes  of  the  flow 
may  be  mechanical,  congestive  or  inflammatory,  organic 
or  constitutional.  Any  consideration  of  constitutional 
causes  would  be  out  of  place  here,  and  among  mechani- 
cal causes  those  which  may  be  called  surgical,  as  the  action 
of  a  lithotrite  in  the  bladder,  may  be  disregarded. 

It  may  be  staled  at  once  that  the  hematuria  following 
an  injury  to  the  loin,  or  the  front  of  the  iliocostal  area  of 
the  abdomen,  is  not  necessarily  symptomatic  of  ruptured 
or  lacerated  kidney  ;  and,  on  the  other  hand,  that  haema- 
turia  is  not  always  a  symptom  when  the  kidney  is 
severely  lacerated  or  completely  ruptured.  Hematuria 
may  denote  simply  contusion  of  the  kidney.4  On  the 
other  hand,  complete  rupture  of  the  kidney  may  take 
place  and  blood  be  completely  absent  from  the  urine. 

Among  traumatisms  must  be  included  jolting,  such  as 
one  receives  in  a  vehicle  or  on  horseback,  the  effects  of 
enforced  pedestrianism,  or  of  other  prolonged  effort. 
Unusual  efforts,  especially  in  walking  or  riding  horse- 
back, are  very  apt  to  give  rise  to  the  first  hsematuria  in 
an  individual  who,  up  to  the  time  of  its  appearance,  has 
had  no  indication  of  a  stone  lying  in  the  bladder.  As, 
for  example,  an  elderly  gentleman  walking  on  the  beach 
with  some  ladies,  found  they  were  more  active  than  him- 
self. Having  some  pride  in  showing  equal  endurance, 
he  continued  the  walk  without  protest,  but  at  the  cost  of 
some  effort,  and  with  a  desire  to  pass  water,  which  he 
was  obliged  to  restrain.  At  the  end  of  his  walk  he  was 
surprised  to  find  his  urine  bloody.  The  hsematuria 
ceased  on  rest,  but  it  was  the  first  in  a  long  train  of 
symptoms  which  culminated  in  the  removal  of  a  stone 
from  the  bladder. 

Hsematuria  from  renal  calculus  presents  the  same  pe- 
culiarity of  recurring  with  exercise  and  ceasing  with 
rest,  so  that  a  case  may  present  the  peculiarity  of  bloody 
urine  at  bedtime  and  clear  urine  on  rising.  The  con- 
verse may  show  itself  in  malignant  disease  of  the  kidney, 
as  the  supine  position  appears  to  favor  the  accumulation 
of  blood  in  renal  growths,  whence  they  are  more  apt  to 
bleed  in  the  night  than  in  the  day.9  The  tendency  to 
haemorrhage  in  renal  calculus  differs  somewhat  with  the 
character  of  the  stone.  Concretions  coated  with  phos- 
phates, "  associated,  as  they  necessarily  are,  with  local  in- 
flammation, are  usually  surrounded  with  thickened  and 


altered  mucous  membrane,  which  is  more  apt  to  yield 
pus  than  blood."  9 

The  pain  which  calculous  individuals  suffer  from  the 
jarring  of  a  vehicle  is  well  known  ;  it  varies  with  the 
character  of  the  vehicle,  a  ride  in  a  springless  cart  being 
absolutely  unendurable.  Both  pain  and  haemorrhage  are 
provoked  to  a  much  less  degree  by  a  ride  in  a  railway 
carriage,  or  in  a  horse-car  over  a  well-laid  track,  than  in 
other  conveyances. 

Unfortunately  for  diagnostic  purposes,  motions  similar 
to  those  mentioned  may  give  rise  to  hsematuria  in  the  case 
of  neoplasms  or  inflammations.  The  effect  upon  the  bleed- 
ing of  subsequent  repose  has  some  diagnostic  value.  Some 
hours  of  rest  cause  the  blood  to  disappear  from  the  urine 
in  calculus  ;  it  would  be  very  exceptional  to  see  it  con- 
tinue after  twenty-four  hours  unless  an  inflammatory  con- 
dition was  also  present.  In  inflammatory  conditions  rest 
is  not  without  influence,  but  its  influence  is  much  less 
marked  and  immediate.  An  acute  cystitis  may  even  be 
developed  and  become  hemorrhagic  while  the  patient  is 
constantly  in  a  prone  position,  as  in  a  patient  confined  to 
bed  l>3r  an  acute  disease,  in  whom  it  was  necessary  on  a 
single  occasion  to  use  a  catheter,  probably  because  of 
the  large  amount  of  opium  administered.  This  single 
use  of  the  catheter,  perhaps  imperfectly  cleansed,  was 
followed  by  an  urethritis  and  a  cystitis  in  which  each 
micturition  was  for  some  time  characterized  by  a  final 
haemorrhage.  The  idea  of  calculus  is  hardly  to  be  enter- 
tained if  the  hsematuria  recurs  repeatedly,  as  well  after 
rest  as  after  exertion.  Such  hematurias  occurring  with- 
out provocation,  and  not  limited  even  by  absolute  repose, 
are  frequent  in  tubercular  and  cancerous  disease.  They 
occur  in  the  various  forms  of  cystitis. 

Repeated,  though  slight  hematurias,  apparently  from 
the  bladder,  have  occurred  in  cases  of  stricture,  but  have 
disappeared  on  the  removal  of  the  obstacle  to  the  flow  of 
the  urine. 

Guyon  believes  that  the  duration  of  the  separate  attacks 
of  hsematuria  and  the  frequency  of  their  recurrence  have 
a  value  in  diagnosis  as  to  the  renal  or  vesical  origin  of  the 
blood,  the  separate  attacks  being  longer  when  the  origin 
is  vesical,  and  relatively  short  when  the  lesion  is  renal. 
In  cases  which  he  cites,  the  hematurias  of  renal  origin 
lasted  only  three,  four,  or  five  days  ;  while  the  attacks  of 
vesical  origin  lasted  as  many  weeks.  In  one  exceptional 
case  in  which  the  separate  attacks,  which  proved  to  be  of 
renal  origin,  were  greatly  prolonged,  the  intervals  between 
the  attacks  were  of  many  weeks'  and  even  months'  dura- 
tion. These  long  periods  of  repose  are  less  common  in 
hsematuria  due  to  organic  lesion  of  the  bladder  than  in 
lesions  of  the  kidney. 

Blood  in  the  urine  may  be  equally  diffused  through  the 
whole  amount  passed,  or  it  may  be  more  abundant  in,  or 
even  be  confined  to,  the  first  or  last  portions.  The  ap- 
pearance of  blood  in  the  first  portion  of  the  urine  passed, 
except  when  it  comes  from  the  anterior  urethra,  is  cer- 
tainly not  very  frequent  ;  it  indicates  very  clearly  the 
seat  of  the  lesion  in  the  prostatic  portion  of  the  urethra, 
without  indicating  its  character. 

Blood  present  at  the  beginning  of  urination,  and  fol- 
lowed by  clear  urine,  is  apt  to  reappear  at  the  close  of 
micturition. 

When  the  blood  appears  only  at  the  end  of  micturition, 
or  when  urine  tinged  with  blood  is  followed  by  a  few 
drops  of  clear  blood  at  the  close,  it  may  be  assumed  that 
it  comes  from  the  neck  or  its  immediate  vicinity,  though 
the  character  of  the  lesion  seated  there  may  vary. 

The  final  haemorrhage  is  very  frequent  in  gonorrhoea! 
cystitis.  It  is  so  rarely  wanting  that  one  might  say  that 
gonorrhceal  cystitis  was  essentially  hemorrhagic.  In  cer- 
tain cases  the  blood  is  expelled  in  great  quantity,  and  ap- 
pears mixed  with  almost  the  entire  quantity  of  the  urine, 
but  the  last  drops  are  always  "most  charged.  That  hap- 
pens because  the  inflamed  mucous  coat  of  the  neck  is 
always  strongly  compressed  by  the  contact  of  the  bladder 
walls  which  accompanies  the  effort  to  expel  the  last  drops. 

The  final  haemorrhage  of  a  long-standing  gonorrhceal 
cystitis  differs  in  one  important  point  in  its  history  from 
a  similar  lnemorrhage  in  a  tubercular  cystitis.     The  first 
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hemorrhages  do  not  take  place  in  the  Bame  manner, 
There  mini  almost  always  In  tubercular  cystitis  pre- 
monitory  hematurias,  abundant,  coming  on  without  ap- 
preciable  cause,  and  analogous  to  the  haemoptyses  at  the 
beginning  of  pulmonary  tuberculosis.  These  hemor- 
rhages surprise  the  patient  at  a  time  when  be  has  neither 
pain  nor  frequency  of  micturition,  nor  other  Bign  of  uri- 
nary derangement.  Later  in  the  history  of  tubercular 
cystitis  hematuria  occurs  at  the  end  of  micturition,  being 
due  to  the  same  mechanical  cause  as  in  gonorrhea.10 

Pus  in  the  urine  i-  an  almost  constant  Bymptom  in 
maladiesof  the  urinary  organs,  but  is  entitled  n>  but  brief 
consideration  here,     it  i-  to  be  remembered  that  it  may 

come   from   the  external  organs,  as   from  a  subproputial 

Abscesses  in  the  vicinity  may  discharge  into  the 
bladder.  Such  an  accident  is  very  frequent  in  females, 
but  though  less  frequent,  it  occurs  also  in  malei — as  in  a 
young  man  with  hip  disease,  who  passed  a  small  Bpicu- 
iuni  of  bone  after  a  Bevere  attack  of  cystitis.  He  had 
previously  discharged  several  bits  through  abscesses  in 
the  thigh.     The  sudden  or  very  rapid  appearance  of  pus 

in  the  urine,  above  all   if  there  have  been  DO  pre  exigent 

vesical  phenomena,  should  arouse  the  suspicion  of  an  ab- 
Bcess  of  the  vicinity. 

The  amount  of  pus  passed  at  different  times  during 
urination  i-  shown  by  receiving  the  urine  in  two  or  more 
glasses.  Suppuration  in  the  anterior  urethra  demon- 
strates itself  by  discharge  from  the  meatus,  but  the  urine 
in  such  a  case  will  show  a  deposit  of  pus  washed  from 
the  anterior  urethra.  It  is  often  important  to  make  cer- 
tain whether  the  pus  is,  or  is  not,  equally  disseminated 
through  all  the  urine — as  was  shown  in  the  case  of  a  pa- 
tient convalescing  from  gonorrheal  cystitis.  His  urine 
had  been  loaded  with  pus,  it  still  contained  pus,  but  the 
discharge  from  the  meatus  had  returned,  and  his  vesi- 
cal symptoms  had  practically  ceased.  The  experiment 
of  the  two  glasses  showed  that  the  pus  was  wholly  con- 
tained in  the  first  jet  of  urine  that  washed  the  urethra. 
On  the  strength  of  that  test  alone,  it  became  possible  to 
sanction  a  journey  which  would  have  been  unadvi-able 
if  the  bladder  still  showed  signs  of  inflammation. 

Sir  Henry  Thompson,  to  whom  we  owe  this  very  prac- 
tical manu'uvre,  has  known  more  than  one  patient,  treated 
for  months  for  a  pyelitis,  whose  urine,  after  the  urethra 
was  washed  into  the  first  glass,  was  perfectly  clear. 
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MIDDLE  PARK  HOT  SULPHUR  SPRINGS.  Location 
and  Post-office,  Hoi  Sulphur  Springs,  Grand  County,  Col. 

Access.  From  Denver  by  Colorado  Central  Railway 
I..  Georgetown,  thence  by  tri  weekly  stages  or  carriage 
to  springs,  forty  miles  over  a  graded  wagon  road  through 

Brentw 1   Pass,  in  the  Rocky  .Mountains,  11,350  feel 

abovi  sea  level. 

Analysis  (Professor  E  J.   Mallett,  Jr.).— In  100, I 

parts  of  spring  water  are  contained  :* 

ol  soda  88,  II 

mate  of  lithia  trace 

I         mate  of  lime 11.03 

mate  of  iron    

Sulphate  of  potassa  2.90 

I 

de  of  sodium  82.48 

Ammonia trace 

190.94 

Carbonic  ■■"  i<i  im-.    Toi 

•  Grain*  in  an  imperial  gallon  an  ibout  three-fifths  of  the  above. 


We  have  received  the  following  description  of  these 

springs  from  Dr.  Charles  Denni-on.  of  Denver,  who  [g 
notably  familiar  with  the  climatology  and  health-resorts 
of  the  Far  West  : 

These  springe  are  --jx  in  number,  all  closely  resem- 
bling each  other  in  mineral  constituents,  and   located   on 

the  right  bank  of  the  Grand  River,  in  the  heart  of  .Middle 
Park,  in  Grand  Count)-,  Col.  The  peculiar  features  of 
this  elevated  park  (about  6,000  feet  above  sea  level)  need 
to  be  described  as  unlike  any  of  t he  others  in  Colorado 
— South  Park  and  San  LOUIS  Valley,  for  instance.  In- 
stead of  being,  like  those,  an  elevated  plane  surrounded 
by  precipitous  mountains,  it  is  composed  of  many  val- 
leys converging  toward  the  Grand  River  and  covering  a 

considerable  territory.  There  is  probably  not  five  per 
cent,  of  this  large  enclosure  thai  is  level  ground,  while 
the  ridges  or  hills  which  break  up  the  park  into  separate 
divisions  are  covered  to  some  extent  with  timber,  and 
are  high  enough  to  be  considered  mountains  almost  any- 
where outside  of  the  broad  " backbone  of  the  American 
Continent."  The  scenery  is  thus  delightful  in  its  va- 
riety, and  many  pleasant  places  for  "camping  out"  in 
summer  time  are  afforded.     Aside  from  these  grassy 

valleys  and  wooded  hills,  (he  other  interesting  features 
of  the  Park  are  the  beautiful  Grand  Lake,  the  source  of 
the  river  of  the  same  name,  shut  in  by  picturesque  and 
lofty  mountains;  the  canons  which  this  river  has  worn 
out'  in  its  southwestward  journey  toward  the   Pacific 

Ocean,  and  the  Hot  Sulphur  Springs,  af*er  which  the 
only  town  of  any  importance  in  the  park  is  named. 

These  springs,  of  w  hieh  there  are  several  w  ithin  a  space 
n  hundred  feet  square,  rise  along  the  line  of  contact  be- 
tween a  heavy  body  of  the  slate  and  a  stratum  of  sand- 
stone, both  of  which  have  been  lifted  up  and  stand  in- 
clined to  the  west  at  an  angle  of  sixty  degrees  above  the 
horizon.  The  mineralized  water  appears  to  have  perco- 
lated through  the  slate,  until  it  reaches  the  sandstone, 
which  does  not  admit  of  its  passage,  and  BO  il  is  forced  to 
the  surface  in  the  sandstone.  Most  of  these  springs  are 
about  forly  feet  higher  than  the  river,  and  two  hundred 
and  fifty  feet  distant  ;  several  of  them  unite  in  a  common 
stream  and  flow  over  a  ledge  of  sand-tone  into  a  natural 
basin,  over  which  the  bath-house,  with  anterooms  ad- 
joining, is  built.  Into  this  Bleaming  caldron  the  bather 
ventures,  at    first    with   a   sensation    as  of   being  -cabled, 

for  the  temperature  of  this  waterfall,  half  the  size  of  an 
ordinary-sized  man'-  body,  i-  no  to  117  F.  When  one 
gets  used  to  this  great  heat  the  sensation  is  very  pleasant, 
but   i  he  effect  i-  very  relaxing  and  very  weakening  if 

one  remain  Ion--  in  the  bath.  The  density  of  I  he  water 
is  perceptibly  greater  than  ordinary  river  water,  for  one 
can   there   float    with   ea-e   when   elsewhere   he   would   do 

it  with  difficulty.     The  little  waterways  which  convey 

thi- water  to  the  bath  are  lined  with  a  soft,  yellow  ish- 
white  deposit,  smelling  of  sulphur ;  and  the  Bulphurous 
fumes  emitted,  and  the  sulphuretted  hydrogen  taste 
of  the  water  a-   it    bubbles  up   from   the   rock-,  -how  the 

correctness  of  the  name  given  to  the  springs.  There 
are  six  analyses  made  of  the  -i\  principal  springs^  bul 
they  are  so  similar  in  composition  that  the  one  given 
will  suffice,  which  is  that  of  the  largest  ami  hottest— the 
••  Bath  Springs  "  i    B   Vowler. 

MIDDLETOWN  SPRINGS.  Location  and  PottrOffice, 
Middleiown  Springs,  Rutland  County.  Vt. 

Access,  1!\  carriage  from  Poultney,  a  station  on  the 
Rutland  &  Washington  Division  of  the  Delaware*  Hud- 
son (anal  Co.  Railroad,  seven  mile-  from  the  hotel. 

An  u.-isi-  (Peter  Collier).-  One  pint  contains  : 

Carbonate  of  soda 0.409 

mate  "I  magnesia  "•! 68 

Carbonate  of  lime 

I  of  iron  

mate  of  manganese e  1  17 

Chloride  ol  potassium 0.168 

Chloride  of  indium 

Sulphate  ..f  lime 

Alumina "-010 

Total ••  C510 
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Micturition. 
Migraine. 


Therapeutic  Properties. — The  mild  constitution  of 
these  waters,  together  with  the  healthful  locality  of  the 
springs,  renders  them  very  useful  in  all  forms  of  chronic 
debility  (see  Miuequa  Springs). 

The  springs,  four  in  number,  are  situated  on  the 
north  bank  of  the  Poultney  River,  and  every  provision  is 
made  for  the  comfort  and  entertainment  of  the  guests. 
The  hotel,  "  The  Monvert,"  has  accommodations  for  three 
hundred  and  fifty  guests.  It  has  lately  been  refurnished, 
and  possesses  all  the  improvements  of  a  first-class  house. 
From  its  piazza  there  is  a  fine  view  of  the  peaks  of  Kill- 
ington,  Pico,  Little  Pico,  and  several  other  eminences  of 
the  Green  Mountain  Range.  The  village,  nestled  at  the 
foot  of  the  mountains,  at  an  altitude  of  three  thousand 
feet,  contains  churches  of  all  denominations. 

George  B.  Fowler. 

MIDLAND  WELL.  Location  and  Post-office,  Midland, 
Midland  County,  Mich. 

Access. — From  Detroit  by  the  Flint  &  Pere  Marquette 
Railroad. 

Analysis  (S.  P.  Dufneld,  M.D.). — One  pint  contains 
(47°  F.)  : 

Grains. 

Chloride  of  sodium 3.405 

Chloride  of  magnesium 0.228 

Chloride  of  calcium 0  047 

Sulphate  of  potassa 8.559 

Sulphate  of  soda 2.298 

Sulphate  of  lime 0.464 

Phosphate  of  alumina 0.180 

Silica 0.308 

Organic  matter '.  0.257 

Loss 0.334 

Total lfi.080 

Therapeutic  Properties. — The  peculiarity  of  this 
water  is  its  purgative  constituent,  sulphate  of  potassa,  an 
old-fashioned  remedy,  once  known  as  polychrestus  salt. 

67.  B.  F. 

MIGRAINE.  Etiology. — Migraine  is  an  hereditary 
neurosis  par  excellence.  This  feature  of  the  disease  is  so 
patent  that  it  is  even  recognized  by  the  laity,  and  pa- 
tients often  refer  to  the  malady  as  the  family  headache. 
In  a  very  large  proportion  of  cases  the  hereditary  influ- 
ence is  transmitted  by  the  mother,  and  generally  to  the 
daughters  alone.  The  influence  of  heredity  in  this  dis- 
ease is  generally  direct,  i.e.,  the  parent  has  also  suffered 
from  migraine.  It  is  also  a  peculiar  fact  that  special 
features  of  the  disease  are  often  transmitted.  For  ex- 
ample, if  hemianopsia  happens  to  be  a  symptom  of  the 
disease  in  the  parent,  it  is  apt  to  constitute  a  feature  of 
the  attack  in  the  children.  And  this  is  true  of  other  pe- 
culiarities of  paroxysms  of  migraine.  But  in  not  a  few 
cases  various  members  of  the  family  suffer  from  other 
neuroses,  such  as  epilepsy,  insanity,  trigeminal  neuralgia, 
etc.  In  families  in  which  insanity  is  prevalent  it  some- 
times appears,  as  is  also  true  of  certain  cases  of  trigemi- 
nal neuralgia,  that  migraine  may  take  the  place  of  more 
serious  affections  of  the  brain.  On  the  other  hand,  it  has 
been  shown  that  migraine,  when  it  develops  in  middle 
life,  is  often  the  forerunner  of  progressive  general  paral- 
ysis of  the  insane,  or  of  other  organic  cerebral  diseases. 

Oppenheim's  investigations  point  to  close  relations  be- 
tween migraine  and  locomotor  ataxia.  Among  85  cases 
of  the  latter  affection,  this  writer  observed  12  (10  in  fe- 
males and  2  in  males)  who  either  were  suffering  or  had 
suffered  at  an  earlier  period  from  typical  attacks  of 
migraine.  The  latter  generally  ceased  with  the  develop- 
ment of  tabetic  symptoms.  In  some  cases  the  head 
symptoms  alone  subsided,  while  the  vomiting  became 
more  obstinate  (transformation  into  gastric  crises).  In 
rarer  cases  the  migraine  continued  after  the  development 
of  the  locomotor  ataxia. 

The  predisposition  to  the  disease  may  also  be  acquired 
by  individuals  in  whose  families  no  neuropathic  tendency 
can  be  discovered.  This  may  result  from  prolonged 
worry  or  mental  strain;  for  example,  "cramming"  for 
examinations  in  school,  the  loss  of  sleep  and  grief  inci- 
dent to  nursing,  or  sexual  excesses  committed  soon  after 


puberty.  The  development  of  migraine  is  also  favored 
by  general  anaemia,  or  by  the  condition  of  debility  left 
over  after  protracted  and  exhausting  diseases,  such  as 
typhoid  fever,  malaria,  etc.  In  some  cases  the  disease 
is  distinctly  associated  with  the  gouty  diathesis,  and  a 
number  of  cases  have  been  reported  in  which  the  gouty 
paroxysms  were  replaced  by  attacks  of  migraine.  The 
female  sex  exhibits  a  decidedly  greater  predisposition  to 
the  disease  than  does  the  male  sex.  This  increased  sus- 
ceptibility of  females  is  manifested  even  in  those  cases  in 
which  no  hereditary  influence  can  be  discovered. 

Migraine  develops  most  frequently  between  the  period 
of  puberty  and  the  twenty-fifth  year.  It  very  seldom 
begins  after  the  latter  period,  and  then,  as  we  have  pre- 
viously intimated,  is  often  a  prodrome  of  some  more  seri- 
ous disease,  such  as  insanity,  locomotor  ataxia,  or  gen- 
eral paresis.  In  not  a  few  cases,  however,  the  onset  of 
the  disease  dates  back  to  the  sixth  or  seventh  year,  and 
Bohn  has  reported  the  following  case  of  congenital  mi- 
graine :  A  girl,  aged  eleven  years  ;  the  attacks  have  oc- 
curred at  intervals  of  four  to  six  weeks  from  birth  until 
the  present  time.  They  begin  with  redness  of  the  face, 
and,  since  the  child  has  been  able  to  describe  her  symp- 
toms, with  pain  of  gradually  increasing  severity  in  the 
anterior  portion  of  the  left  side  of  the  head.  Later  the 
eyelid  can  be  raised  only  slightly  ;  vision  impaired  dur- 
ing the  paroxysm,  and  pulse  unusually  slow  and  hard. 
The  pain  ceases  at  intervals  ;  constant  nausea  ;  vomiting 
produces  relief.  During  infancy  the  patient  suffered 
from  attacks  (every  four  to  six  weeks)  of  sudden  restless- 
ness, which  lasted  one  to  two  days,  and  were  attended 
by  diminution  of  appetite,  vomiting,  and  inflammatory 
irritation  of  the  left  eye.  When  the  child  learned  to 
talk,  she  complained  of  her  head  during  these  attacks, 
and  later  of  the  left  side  of  the  head. 

The  individual  paroxysms  of  migraine  may  be  the  re- 
sult of  manifold  exciting  causes.  On  account  of  the 
frequent  presence  of  nausea  and  vomiting  during  the 
seizure,  undue  stress  has  been  placed  upon  gastric  dis- 
turbances, dietetic  errors,  etc.,  as  causes  of  the  disease. 
Many  patients,  it  is  true,  tell  us  that  their  attacks  are 
brought  on  in  the  manner  indicated,  but  careful  investi- 
gation will  generally  show  that  the  gastric  symptoms 
constitute  a  part  of  the  seizure  of  migraine,  and  do  not 
precede  it.  In  some  undisputed  cases,  however,  there  is 
no  doubt  that  gastro-intestinal  disturbances,  sometimes 
in  themselves  of  a  trifling  nature,  will  produce  violent 
attacks  of  migraine. 

Among  other  exciting  causes  may  be  mentioned  men- 
struation and  mental  excitement  of  all  kinds.  Some 
women  suffer  from  migraine  only  during  the  menstrual 
flow,  even  though  the  latter  appears  to  be  entirely  nor- 
mal. Ip  one  of  my  patients  the  attacks  occur  at  the 
menstrual  period  alone,  but  only  if  there  has  been  an 
unusual  degree  of  excitement  at  that  time. 

Unusually  profound  impressions  upon  the  special 
senses  will  also  incite  a  paroxysm  in  predisposed  indi- 
viduals. This  is  true  of  the  odor  of  various  substances, 
whether  offensive  or  pleasant  ;  of  bright  and  glaring 
lights,  loud  sounds,  such  as  sudden  bursts  of  music,  etc. 

In  some  cases  the  disease  is  said  to  be  the  result  of  na- 
sal affections,  especially  of  hyperplasia  of  the  mucous 
membrane  of  the  inferior  turbinated  bone.  Schaeffer  re- 
ported six  cases  due  to  nasal  polypi  and  chronic  hyper- 
plastic rhinitis  ;  five  of  these  cases  were  cured  by  treat- 
ment of  the  nasal  affection.  The  disease  has  also  been 
attributed  in  many  cases  to  ocular  affections,  but  we 
have  rarely  found  it  due  to  such  causes. 

In  not  a  small  proportion  of  cases  of  migraine,  as  in 
other  functional  neuroses,  the  most  careful  and  patient 
investigation  fails  to  reveal  the  existence  of  any  etiolog- 
ical factor. 

Clinical  History. — The 'disease  consists  chiefly  of 
paroxysms  of  headache  of  a  peculiar  character,  with  in- 
terparoxysmal  periods,  during  which  no  symptoms  are 
noticeable.  The  attacks  of  pain  are  sometimes  preceded 
by  prodromes,  which  may  last  from  a  few  hours  to  a 
day  or  two.  They  consist  of  a  feeling  of  mental  depres- 
sion (rarely  of  increased  mental  vigor),  a  sensation  of 
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pressure  in  the  bead,  ringing  In  the  ears,  occasional 
tl:i-li<->  of  light  before  the  eyes,  a  bad  taste  in  the  mouth, 

The  headache  itself  generally   lasts  from   six  to  ten 

hours,  b etimes  twenty  four  hours,  and,  in  very  Bevere 

cases,  even  two  or  three  days,  in  many  instances  the 
paroxj  mii^  l:i~.t  about  the  same  length  of  time  in  the  same 
patient,  although  this  often  varies  according  to  tin-  time 
Hi  day  at  which  the  headache  begins.  Many  tell  us  that 
if  the  pain  is  experienced  on  rising  in  the  morning  it  will 
subside  in  the  evening,  and,  alter  a  good  night's  rest, 
they  awakethe  nexl  morning  feeling  perfectly  well.  Bui 
if  the  pain  begins  later  in  the  day  it  often  continues  dur- 
ing tiic  night,  interferes  with  sleep,  and  gradually  sub- 
Bides  on  the  following  morning, 

The  pain  usually  increases  gradually  in  severity,  but 

sunn  attains  its  greatest  intensity.  In  very  many,  per- 
haps in  the  majority,  <>f  cases  it  is  nol  confined,  as  the 
term  bemicrania  indicates,  to  one  side  of  the  head,  but 

attacks   both    sides,    although    generally    more  severe   on 

one  side  than  on  the  other.     In  a  few  cases  it  first  attacks 

One  side,  then  subsides  there,  and  passes  to  the  Ol her  side. 

The  pain  is  variously  described  as  boring,  burning,  tear- 
ing, or  throbbing,  and  often  is  so  atrocious  as  to  rob  the 
patients  of  all  self-control.  Some  individuals  are  com- 
pelled to   lie   down   during  the  entire   attack,  others   are 

forced  to  sit  in  a  chair  because  the  recumbent  posture 
makes  the-pain  still  more  intolerable.  The  room  is  gen- 
erally kept  darkened  and  the  eyes  closed  in  order  to  avoid 
a  bright  light.  Absolute  silence  is  generally  insisted  on 
by  the  patients,  and  even  the  rustling  of  a  newspaper  or 
the  ticking  ol'  a  watch  may  cause  untold  torments. 

The  pain  is  generally  distributed  over  the  entile  side 
of  the  head,  but  is  usually  most  severe  in  the  temple  or 
at  the  junction  of  the  parietal  and  temporal  regions.  It  is 
also  apt  to  be  very  severe  in  both  foreheads  and  in  one  or 
both  eyeballs. 

Nausea  and  vomiting  tire  also  very  common  symp- 
toms, though  by  no  means  so  constant  as  the  headache. 
.Many  patients  Buffer  from  nausea  from   the  beginning  to 

the  end  of  the  attack.  This  sensation  is  generally  in- 
tensified by  the  mere  thought  or  sight  of  food.  Vomit- 
ing is  also  observed  in  many  cases.  Sometimes  it  takes 
place  repeatedly  during  the  paroxysm,  sometimes  it  is 
the  terminal  symptom. 

Another,  but  less  frequent,  phenomenon  during  the  seiz- 
ure is  drowsiness  or  Stupor.  The  patients  sometimes  lie 
in  a  semi-unconscious  condition,  but  dimly  cognizant  of 
what  is  going  on  around  them,  and  can  only  be  partly- 
roused  by  questions. 

Vertigo   is  also  often   Observed,  and   sometimes   forms 

one  of  the  most  disagreeable  features  of  the  paroxysm. 

When  associated  with  nausea  and  vomiting,  it  may  pro- 
duce a  condition  which  is  exactly  similar  to  seasickness. 

During  the  seizure  the  pulse  is  usually  small,  and  its 
rapidity  is  often  materially  diminished. 

The  attack  may  terminate  in  various  ways.  Some- 
times the  headache,  and  with  it  the  other  symptoms, 
gradually  subside  until  they  finally  disappear,  or  they 
terminate  abruptly  alter  copious  vomiting,  or  the  patient 

falls  into  a  refreshing  Sleep,  from  which  he  awakes  free 
from  pain 

This  affection  also  presents,  in  many  cases,  various  other 
important  and  interesting  phenomena,  which  will  be  re- 
ferred to  later.  We  will  now  describe  the  two  varieties 
of  i  he  disease  to  w  hieh  a i  tent  ion  has  been  directed,  chiefly 
by  the  German  writers.  The  classification  in  question  is 
based  on  Lhe  occurrence  of  circulatory  .and  pupillary  dis- 
turbances in  Millie  cases. 

In  s,,  called  Bpastic  or  bj  mpathico  tonic  bemicrania,  the 

symptoms  ni  irritation  of  the  cervical  sympathetic  are 
noticeable,  The  lace  and  ear  on  I  lie  painful  side  are  pale 
and  feel  eool  to  the  touch,  the  temporal  artery  is  hard  and 
tense,  the  pupil  dilated.      In  some  el  these  cases  it  is  said 

that  the  pain  is  intensified  by  pressure  upon  the  carotid 

on    the  same    side,  and   diminished  h\    pressure   upon    the 

carotid  on  the  opposite  side.  Toward  the  end  of  the  at- 
tack the  symptoms  sometimes  change  to  those  of  paraly- 
sis of  the  cervical  sympathetic— redness   of  the  lace   and 


ear,  increased  heat  of  the  integument,  sometimes  dimw 
nution  in  the  size  of  the  dilated  pupil,  etc. 

In  the  angio  paralytic  form  of  bemicrania  the  face  and 

ear  are  hot.  red.  and  perspiring,  the  pupil  is  contracted, 
the  palpebral  fissure  is  narrowed,  the  temporal  artery 
full,  and  the  pain  is  diminished  by  pressure  on  the  ca- 
rotid of  the  same  side. 

No  typical  cases  of  this  kind  have  come  under  our  own 
Observation.      While   we   have    noticed    that    the   fate   ia 

sometimes  pale,  and  the  temporal  artery  apparently  con- 
tracted, we  have  nol  seen  any  pupillary  symptoms  in 

such    cases,  nor    have  we    Observed    them    w  lien    the   faCC- 

was  hot  and  congested. 

From  our  acquaintance  with  the  literature  of  the  sub- 
ject, we  are  inclined  to  believe  that  the  clinical  history 
of  the  BDaStic  and  paralytic  forms  i  if  hemic  rania  has,  in 
-real  part,  been  merely  handed  down  on  faith  from  one 
author  to  another.  This  opinion  is  strengthened  by  the 
tact  that  German  writers,  who  lay  such  stress  on  the 
Sympathetic  features  of  the  disease,  maintain  almost  com- 
plete silence  concerning  certain  very  interesting,  and  at 
the  same  time  very  important,  symptoms  to  which  we 
will  now  call  attention 

Prominent  among  them  are  visual  disturbances  of  va- 
rying kinds.  In  addition  to  the  Hashes  of  lighl  before 
the  eyes,  which  constitute  epiite  a  constant  symptom, 
there  may  be  other  peculiar  visual  sensations,  viz.,  ob- 
scuration  of   the   tield    of   vision    and    luminous   spectra. 

These  phenomena  often,  though  not  always,  appear  at 
the  beginning  of  a  paroxysm.  The  following  histc  ry 
will  serve  to  illustrate  several  points  in  symptomatology  : 
Veronica  T..  aged  seventeen  years  ;  a  sister  suffers  from 

epilepsy,  and  two  brothers  had  convulsions  while  teeth- 
ing.    The  patient  has  had  headaches  for  the  past  three 

years  ;  first  menstruated  two  years  ago.  The  headaches 
have  occurred  about  once  a  month  (though  not  connected 
with  the  menses),  except  during  the  past  month,  when 
they  came  on  every  Other  day.  The  patient  awakes  in 
the  morning  feeling  the  pain  and  sickness,  and  has  a 
coated  tongue.  The  pain  is  confined  to  the  right  parietal 
and  frontal  region,  and  disappears  slowly  about  8  P.M. 
During  some  of  the  attacks  she  would  begin  to  feel  dizzy 
about  10  a.m. ,  and  then  the  visual  symptoms  would  ap- 
pear and  last  about  twenty  minutes.  On  one  occasion 
she  lost  sight  entirely  in  the  right  eye  :  at  other  times 
there  was  temporal  hemianopsia  of  the  right  eye.  There 
appeared  to  be  a  dark  cloud  in  front  of  the  eye,  in  which 
were  glittering  moving  worms.  <*n  placing  a  handker- 
chief before  the  right  eye,  she  could  sec  distinctly  with 
the  left  eye.  but  on  covering  the  latter,  right  temporal 
hemianopsia  was  noticed. 

This  case  is  especially  interesting  from  the  fact  that  it 
seems  tn  prove  that  the  hemianopsia  may  be  monocular, 
an  occurrence  which  is  denied  by  Liveing.  The  features 
characteristic  of  this  case,  viz.,  the  partial  blindness  and 
the  visual  hallucinations,  are  subject  to  numerous  varia- 
tions.    According  to  Galezowski,  who  has  paid  special 

attention  t lular  migraine,   "  the  hemiopia   is  either 

monocular  or  binocular  ;  the  former  is  sometimes  lateral 
and,  at  Other  times,  occupies  the  upper  half  of  the  visual 
field.  Sometimes  the  hemiopia  passes  into  complete 
blindness,  or  it  is  followed  by  slight  indistinctness  of 
vision  for  the  remainder  of  the  day.  Central  scotoma  is 
more  rarely  the  chief  symptom  of  the  malady  which  re- 
tains this  form,  but  this  symptom  is  sometimes  trans- 
formed into  hemiopia." 

The  visual  hallucinations  are  sometimes  more  c  <  ni- 
plicated  than  in  the  case- described  above,  and  may  con- 
sist of  zigzag,  rapidly  moving  lines  of  light,  sometimes 
arranged  in  the  shape  of  fortifications,  and  perhaps  of 

brilliant  changing  colors.  In  still  other  cases  the  pa- 
tients perceive  different  colors,  but  without  any  definite 
shape,  and  usually  on  a  dark  background.  Cases  have 
been  reported  in  which  the  attacks  of  migraine  consisted 
solely  of  the  visual  disturbances. 

In  addition,  there  max  be  other  symptoms  of  an  evi- 
dently cerebral  character,  such  as  numbness  and  tingling 
on  otu-  side  of  the-  body,  heiniparesis.  aphasia,  and  con- 
tusion   ol    ideas.      The  following    history,    reported    by 
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Abercrombie,  is  illustrative  of  these  cerebral  symptoms  : 
"  Some  time  ago  I  was  consulted  by  a  lady  who  describes 
her  attacks  in  the  following  manner  :  She  is  first  affected 
with  blindness  of  the  right  eye,  which  comes  on  gradu- 
ally as  if  a  cloud  passed  slowly  over  the  eye  ;  about  a 
quarter  of  an  hour  after  this  she  feels  a  numbness  of  the 
little  finger  of  the  right  hand,  and  extending  very  gradu- 
ally over  the  whole  hand  and  arm,  producing  a  complete 
loss  of  sensibility  of  the  parts,  but  without  any  loss  of 
the  power  of  motion.  The  feeling  of  numbness  then  ex- 
tends to  the  right  side  of  the  head,  and  from  this  it  seems 
to  spread  downward  to  the  stomach.  When  it  reaches 
the  side  of  the  head,  she  becomes  oppressed  and  partially 
confused,  answers  questions  slowly  and  confusedly,  and 
her  speech  is  considerably  affected.  When  it  reaches  the 
stomach  she  sometimes  vomits.  The  feeling  of  numb- 
ness then  begins  to  subside,  and  as  it  goes  off  she  is 
seized  with  a  violent  headache,  which  continues  for  sev- 
eral hours." 

Lebert,  who  suffered  from  ordinary  migraine,  also  ex- 
perienced three  attacks,  which  "began  with  some  in- 
coherence of  ideas,  a  difficulty  in  finding  words,  and  a 
numbness  in  the  tongue  and  in  the  last  fingers  of  the 
right  hand ;  an  hour  later  acute  pain  was  felt  over  the 
right  brow,  followed  by  vomiting  and  cessation  of  the 
attack." 

A  case  has  come  under  my  own  observation,  similar  to 
that  quoted  from  Abercrombie,  except  that  the  symp- 
toms were  not  so  well  marked. 

Hughlings  Jackson  divides  migraine  into  three  varie- 
ties, viz.,  the  typical,  subtypical,  and  supratypical.  The 
first  includes  three  stages :  a,  visual  projections,  usually 
beginning  on  one  side,  frequently  with  zigzag  or  "  forti- 
fication "  outlines,  these  conditions  sometimes  preceded 
by  darkness  of  parts  of  the  visual  field  ;  b,  headache, 
usually  one-sided  ;  c,  vomiting,  usually  ending  the  at- 
tack. Subtypical  migraine  includes  two  stages:  a,  vis- 
ual projections  alone  ;  b,  headache  alone.  Supratypical 
migraine  :  in  some  cases,  in  addition  to  visual  projections, 
there  are  one-sided  numbness,  tingling,  coldness,  etc., 
and  sometimes  aphasia. 

Saundby  has  reported  two  cases  of  migraine  associated 
with  temporary  paralysis  of  the  third  nerve.  Horner  has 
described,  in  migraine,  a  form  of  ptosis  which  he  attrib- 
uted to  paralysis  of  Mueller's  muscle. 

Attacks  of  hemicrania  recur  with  varying  frequency, 
sometimes  at  intervals  of  many  months  ;  while  in  severe 
cases  there  may  be  periods  during  which  the  patient  is 
free  from  suffering  only 'for  a  few  days  at  a  time.  After 
middle  life  the  attacks  generally  diminish  in  frequency 
and  severity.  In  exceptional  cases  the  disease  disappears, 
but  only  to  give  place  to  some  more  serious  neurosis.  The 
general  health  is  not  often  affected  by  hemicrania,  al- 
though it  occurs  very  often  in  feeble,  debilitated  indi- 
viduals. 

Pathology. — The  pathology  of  migraine  is  extremely 
obscure,  chiefly  for  the  reason  that,  as  in  other  functional 
neuroses,  no  help  is  afforded  us  by  pathological  anatomy. 

Even  the  site  of  the  pain  is  not  known  with  certainty. 
The  probabilities  are,  however,  that  it  is  situated  in  the 
distribution  of  the  branches  of  the  fifth  nerve,  which 
supply  the  dura  mater  and  pia  mater  ;  perhaps,  also,  in 
the  substance  of  the  brain  itself. 

In  the  consideration  of  the  pathology  of  this  disease, 
we  must  constantly  bear  in  mind  that  it  is  closely  related 
to  other  functional  neuroses.  Not  alone  does  it  occur  in 
families  in  which  epilepsy,  insanity,  neuralgia,  asthma, 
and  other  neuroses  are  also  manifested,  but  in  the  same 
individual  we  sometimes  find  that  the  disease  is  replaced 
by  one  or  the  other  of  the  affections  mentioned.  Fur- 
thermore, attacks  of  migraine  sometimes  pass  by  insensi- 
ble stages  into  epileptiform  seizures,  and  it  may  be  ex- 
tremely difficult  to  determine  where  the  one  disease  ends 
and  the  other  begins. 

Perhaps  the  most  widely  accepted  theory  at  the  present- 
time  is  that  of  the  origin  of  the  disease  in  the  cervical 
sympathetic,  or  in  the  corresponding  cilio-spinal  region 
in  the  cord.  In  the  spastic  form  of  "hemicrania  the  con- 
dition is  supposed  to  be  one  of  irritation  of  the  parts  in 


question  ;  in  the  angio-paralytic  form,  of  inhibition  or 
paralysis  of  these  parts. 

Now,  apart  from  the  fact  that  the  circulatory  and  oculo- 
pupillary  phenomena  in  migraine  are  comparatively  infre- 
quent, and  are  not  an  essential  feature  of  the  disease,  the 
sympathetic  theory  utterly  fails  to  explain  the  visual 
phenomena,  the  unilateral  numbness,  aphasia,  etc.,  which 
are  observed  from  time  to  time  in  this  malady. 

Liveing,  one  of  the  ablest  writers  on  the  subject,  thinks 
that  migraine  is  the  result  of  a  "nerve-storm,"  i.e.,  an 
explosive  discharge  of  nerve-force,  which  traverses  the 
optic  thalamus  and  sometimes  other  sensory  centres.  He 
bases  this  view  chiefly  on  the  analogy  and  interchange- 
ability  of  migraine  with  other  paroxysmal  neuroses. 

The  theory  advocated  by  Hughlings-Jackson  is  very 
similar  to  that  offered  earlier  by  Liveing.  According  to 
the  former  writer  "migraines,  certainly  when  there  are 
ocular  phenomena  with  one-sided  disorders  of  sensation, 
are  epilepsies,  i.e.,  local  excessive  cerebral  discharges. 
The  ocular  phenomena  and  the  unilateral  disorder  of  sen- 
sation are  parts  of  the  paroxysm,  but  the  headache  and 
vomiting  are  post-paroxysmal  symptoms."  He  believes 
that  the  discharging  lesion  takes  place  in  some  part  of  the 
cortex  of  the  posterior  lobe,  and  that  the  visual  symptoms 
are  probably  accounted  for  by  a  discharge  of  nervous 
elements  in  Ferrier's  visual  centre. 

The  phenomena  of  spastic  and  angio-paralytic  hemi- 
crania are  readily  explained  by  the  assumption  of  a  dis- 
charge from  the  cortex  to  the  medulla  oblongata  and  the 
cilio-spinal  centre  in  the  cord. 

This  theory  appears  to  us  to  offer  the  most  satisfactory 
explanation  of  all  the  facts  of  migraine,  and  at  the  same 
time  of  its  relationship  to  other  paroxysmal  neuroses. 

Sydney  Ringer  has  somewhat  modified  this  theory. 
According  to  him,  migraine  and  other  explosive  neuroses 
are  due  to  loss  of  resistance  in  certain  parts  of  the  ner- 
vous system,  whereby  impressions  upon  these  parts  spread 
beyond  their  normal  area.  In  the  common  form  of  mi- 
graine (supra-orbital  headache,  with  nausea  and  vomiting) 
the  evolution  of  nerve-force  occurs  first  in  that  part  of 
the  nucleus  of  the  fifth  nerve  which  is  connected  with  the 
supra-orbital  branch  ;  the  discharge  then  travels  back- 
ward and  involves  the  centre  for  vomiting. 

Although  the  theory  of  the  neuralgic  character  of  mi- 
graine is  almost  entirely  discarded  at  the  present  time,  it 
is  still  held  by  a  few  able  writers.  This  opinion  seems 
to  us  to  be  opposed  to  the  weight  of  evidence.  The 
character  of  the  pain  is  entirely  unlike  that  of  neuralgia, 
and  this  circumstance  is  referred  to  by  patients  who  may 
happen  to  have  suffered  from  both  affections.  In  addi- 
tion, the  pain  of  facial  neuralgia  is  strictly  unilateral,  is 
situated  more  superficially,  and  is  more  apt  to  be  asso- 
ciated with  trophic  changes  in  visible  parts  ;  while  the 
pain  of  migraine,  in  part  at  least,  is  situated  deeply,  and 
is  often  combined  with  disturbances  of  cerebral  functions. 

The  theories  of  the  bilious  or  gastric  origin  of  migraine 
are  interesting  merely  from  an  historical  point  of  view. 
At  the  present  time  they  are  entertained  only  by  the 
laity. 

Diagnosis. — As  a  rule,  there  is  very  little  difficulty  in 
making  a  diagnosis.  The  attacks  are  readily  distin- 
guished from  neuralgia  by  the  absence  of  the  lancinating 
pains  of  the  latter  disease,  the  deeper  situation  of  the 
pains,  the  nausea  and  vomiting  which  occur  so  fre- 
quently, the  eagerness  on  the  part  of  the  patient  to  avoid 
all  sources  of  sensory  irritation  and  to  assume  a  recum- 
bent position,  in  some  cases  the  peculiar  visual  phenom- 
ena and  the  other  cerebral  phenomena  mentioned  above, 
the  evidences  of  sympathetic  irritation  or  paralysis  in 
certain  cases,  and  the  lesser  amenability  to  treatment. 

The  osteocopic  pains  of  syphilis  are  distinguished  by  the 
nocturnal  exacerbations  of  pain,  the  periosteal  swellings 
which  are  so  often  noticed,  the  presence  of  other  evi- 
dences of  syphilis,  and  the  happy  results  obtained  by 
the  administration  of  iodide  of  potassium. 

In  rare  cases  it  may  be  difficult  to  differentiate  the  dis- 
ease from  mild  epilepsy  (petit  mal),  and  at  times  the  dis- 
ease seems  to  shade  off  gradually  even  into  severer  forms 
of  epilepsy. 
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ireful  examination  nnM  be  made  in  doubtful  Cfl 
in  order  i"  determine  whether  the  patient  experiences 
an\    lose  ol  consciousness,  however  fleeting,  during  1 1  »«- 
paroxj  miis, 

Prognobir — The  disease  rarely  produces  serious  det- 
riment to  the  genera]  health  of  the  patient,  bul  if  the  at- 
tacks  return  at  brief  intervals  it  interferes  very  materi- 
ally with  iii-  comfort  and  well-being.  In  rare  cast  s, 
particularly  when  it  develops  in  middle  life,  it  is  a  fore 
runner  of  organic  affections  of  the  nervous  system. 

Complete  recoveryfrom  the  disease,  i.e.,  the  preven- 
tion Oi  relapses,  is  secured  in  only  B  small  proportion  of 

( ast  - 

In    like  manner,  little  can   lie    done  in   the  majority  of 

cases  to  alleviate  materially  tin-  Bufferings  of  the  patient 

during   individual   attacks,    though,    on    the   oilier   hand. 

extremely  happy  effects  are  sometimes  obtained.  For- 
tunately the  disease  generally  grows  spontaneously  milder, 
ami  the  attacks  become  less  frequent    with  advancing 

\car-.      When    the   hereditary    neuropathic   taint    is   weil 

marked,  the  prognosis  is  less  favorable. 

Treatment.  -The  most  important  feature  in  treat- 
ment is  to  increase   the  slahiliiy  of   the  nervous  system, 

i.e.,  to  raise  its  tone.  As  the  disease  is  so  often  heredi- 
tary, and  so  often  begins  in  childhood,  medical  super- 
vision should  begin  at  an  early  age.  No  forcing  ill  edu- 
cation, no  pampering  of  the  sentimental  side  of  the  child's 
character — above  all  sufficient  sleep  and  good,  nutritious 
food.  It  is  advisable  to  order  a  course  of  cod-liver  oil 
every  winter.  Adult  patients  should  chiefly  avoid  men- 
tal worry  and  excitement,  particularly  immoderate  at- 
tendance at  the  theatre,  opera,  receptions,  etc. 

A  search  should  he  made  for  exciting  causes  of  the 

paroxysms    in    the    various    Organs,    such    as    eyestrain. 

nasal  affections,   gastro-intestinal   disturbances,   uterine 

diseases,  etc.,  and   appropriate  treatment   adopted  for  the 

latter,     [n  such  cases  our  efforts  of  ten  meet  with  Buccess 

when  the  disease  is  the  result  of  acquired  predisposition, 
and  not  of  Btrong  hereditary  tendencies. 

Tin'  best  medicinal  agent  in  our  hands  has  been  ar- 
senic, in  the  form  of  Fowler's  solution  or  arsenious  acid 
(preferably  in  tablet  triturates).  This  remedy  may  be 
given  continuously  for  several  months  at  a  time.  We 
nave  of  ten  found  that  the  intervals  between  the  attacks 
were  greatly  lengthened  by  its  use.  but  it  seems  to  have 

little  effect  on  the  Beverityof  the  attacks  when  they  do 
occur. 

Another  valuable  agent  is  cannabis  indica,  w  hich  must 
be  given,  like  the  arsenic,  steadily  and  for  a  long  time. 

The  preparations  of  this  drug  are  remarkably  variable, 
s..  that  the  doses  requisite  to  produce  its  physiological  ef- 
fects vary  between  verj  wide  limits.     General  tonics  may 

also  in-  useful  (iron,  strychnia,  etc.  i. 

The  appropriate  remedies  for  the  individual  attacks  are 
generally  found  only  after  experimentation  with   various 

Sometimes  the  simple  expedient  of  tightly  binding  the 
head,  m  the  application  of  hot  or  cold  water,  will  prove 
extremely  Boothing  to  the  patient.  In  other  cases  a  mix- 
ture of  bromide  of  potassium  and  chloral  hydrate  (say 
thirty  grains  Ol   the  former  and  fifteen  grains  of  the  latter) 

will  induce  sleep,  from  which  the  patient  awakes  relieved 
and  sometimes  entirety  well      It  necessary  the  dose  may 
in  repeated  in  a  couple  "t  hours. 
Guarana,  caffeine,    bromo-caffeine,  given  in  repeated 

doses  at  short  intervals,  are  al80  Useful  ill  some  cases. 
At  times  we  are  compelled  to  resort  to  the  Use  of  mor- 
phine (preferably  by    hypodermatic  injection),  bul  this 
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remedy  has  generally  failed  us.  If  the  attacks  are  very 
frequent  we  must  constantly  bear  in  mind  the  possibility 
of  the  formation  of  the  morphine  habit.     I  have  obtained 

good  results  in  some  cases  from  the  administration  of 
BCOnitia,  but   this  remedy  is  by  no  means  so  valuable  in 

this  affection  as  it  is  in  trigeminal  neuralgia 
A  mild  galvanic  current  passed  transversely  through 

the  mastoid   processes,  galvanization  of  the  neck,  nitrate 

of  amy]  (by  Inhalations),  nitro  glycerine,  croton-chloral 
hydrate,  valerianate  of  zinc,  and  a  host  of  other  narcot- 
ics, have  been  recommended. 

[n  a  considerable  proportion  of  cases  the  patients  rec- 
ognize the  uselessneas  of  all  attempts  to  moderate  their 
Bufferings,  after  an  attack  has  developed.       L.  Puteel. 


MILFORD  SPRINGS.  Loeation  <u,<i  Poit-offlee,  Mil- 
bud.  Hillsborough  County.  N.  II. 

An  BBS.— By  Milford  Branch  of  the  Boston  &  Albany 
Railroad  ;  or  by  Boston  &  Lowell  Railroad,  Southern 
Division,  to  .Milford  or  to  Amherst  .station,  thence  two 
miles  to  the  Sprinus  by  stage. 

Analysis. — One  gallon  contains: 


bi 

vi 

si 

d 

■Eg- 

2 

a 

Z.  'J 

id 

J.  t- 

g 

£- 

er- 

■rj. , 

- 

5" 
— 

s 

e 

s 

1 
S 

drain-. 

Grains. 

Grains. 

Grains. 

II  8416 

oisio 

i.ob 

0.1955 

1.00 

0.90 

- 

.... 

1.80 

0.374U 

0.40 

0.60 

1  04 

1.04 

trace 

1  00 

ii  0860 

1.  -241 10 

l!04 

trace 

1.01 

0.4S0C 

:;  "-Jin 

3.88 

5.31 

Therapeutic  Properties. — The  analysis  shows  this 

to  be  one  of  the  purest  of  spring  waters.  Its  value  de- 
pends upon  this  fact,  and.  being  naturally  charged  with 
carbonic  acid  gas.  the  water  is  extensively  Used  as  a  sub- 
stitute for  the  drinking-water  of  large  cities  or  populous 
districts. 

Exclusive  use  of  this  water,  together  with  a  sojourn  at 
the  healthful  locality,  is  conducive  to  the  cure  of  ailments 
depending  upon  disorders  of  digestion. 

Milford    Springs   are  situated    in    the  southern    part  of 

New  Hampshire,  fifty  miles  northwest  from  Boston,  on 

elevated  ground  affording  a  beautiful  view  of  the  sur- 
rounding ci  nintry.  There  are  charming  drives  in  all  di- 
rections, and  the  grounds  of  the  hotel  arc  carefully  ar- 
ranged. Tin  "  Hotel  Ponemah,"  built  in  l>s;i.  contains 
all  the  modern  improvements  for  the  comfort  and  enter- 
tainment of  its  guests.  The  waters  of  these  springs  are 
bottled  uud  shipped  throughout  the  country. 

G.B.  F. 
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